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Abstract

Despite the substantial evidence documenting the relevance of democracy and a
culture of cooperation, we still lack a framework that identifies their origins and inter-
action. In a model in which citizens and elite members try to share consumption risk
and cooperate in investment, we show that the elite’s willingness to grant democracy
is mainly driven by investment-specific factors, and accumulation of culture has an
inverted U-shaped relationship with the forces aggravating consumption risk. Also,
shocks shrinking the investment value can push the citizens to over-invest in culture to
credibly commit to future cooperation and so preserve democracy. This is consistent
with the geography and the evolution of monasticism and politics in medieval Europe.
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1 Introduction

Overwhelming evidence suggests that democracy and a culture of cooperation foster eco-

nomic development because they facilitate, respectively, property rights protection (Persson

and Tabellini, 2009) and economic exchange (Tabellini, 2010). Yet, only recently economists

have begun to uncover the origins of these phenomena building on the idea that the ex-

perience of an efficient political organization can shape formal and informal institutions

permanently (Guiso, Sapienza, and Zingales, 2013). Documenting that these two reinforce

one another and are persistent however neither detects the forces producing each nor iden-

tifies their separate roles. This paper lays out a theoretical framework to tackle this issue,

and explores its empirical implications using data on medieval Europe. Here, from the 11th

century onwards, attracted by the prospect of improved land productivity and long-distance

trade, the lords started to offer high powered farming contracts to the peasants and both pro-

tection against pirates and tax exemptions to the merchants. These innovations flourished

where the communal charter was granted and persisted where the population sought the

support of the Cistercians and Franciscans. These monks persuaded the local communities

to embrace a culture of cooperation in exchange for insurance against consumption shocks.

Such a revolution has shaped the economic and institutional structure of Europe to date.

To link in the cleanest way these deeply related institutional choices to the activities

characterizing medieval economies, we envision a simple and yet general society. Formally,

“citizens” and “elite” members either share risk with any other individual or invest with a

member of a different group. The inherent differences between the two activities allow us

to distinguish between a more fundamental form of cooperation aimed at hedging against

consumption shocks and one directed toward value formation, e.g., long-distance trades.

First, each group costly instills into its members a psychological gain from cooperating, for

instance, by attracting a monastic order. We refer to this implicit reward as culture. Second,

the elite decides whether to introduce democracy or preserve autocracy. Democracy allows

the citizen to fix the share of investment value spent on the production of a public good and

its type, whereas autocracy gives this right to the elite. Third, agents are randomly matched

and the elite selects the activity if she meets a citizen. The investment value and the risk-
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sharing payoff are each shaped by an exogenous factor, e.g., geography. Heterogeneity in the

production abilities and the preferences for the public goods renders investment infeasible

under autocracy. The equilibrium has two key features. First, while a rise in the investment

value favors democratization, culture has an inverted U-shaped relationship with the forces

aggravating consumption risk. Second, cultural accumulation and democratization can either

reinforce or undermine one another. When the investment-specific factor is dominant, culture

adds value to investment and thus to democracy. When the risk-sharing-specific factor is

dominant, either culture hinders democratization since the elite prefers risk-sharing or no

activity is possible. In the most likely scenario in which neither factor is dominant, the

citizen can credibly commit to cooperating in investment by embracing a stronger culture.

We call this mechanism the “commitment dimension” of cultural accumulation.

We test these predictions by looking at data from 90 European regions between 1000

and 1600. This sample offers substantial variation on sufficiently simple economies and thus

allows us to credibly relate activity-specific factors to institutional evolution. Given that

the primary activities were long-distance trade and farming, we gage the investment value

with the difficulty of monitoring Mediterranean and Atlantic trades, and the importance of

sharing consumption risk with the standard deviation of the growing season temperature.

Moreover, we proxy democracy with the strength of the constraints on the elite’s decision

making power, and the citizenry’s culture with the discounted number of years Cistercian and

Franciscan houses were active per square km. We validate this last variable by documenting

its strong correlation with both an outcome-based measure of past culture and present-day

self-reported norms of respect and trust. While reforms toward tighter checks and balances

were mostly driven by the potential for long-distance trade, the diffusion of monasticism had

an inverted U-shaped relationship with the temperature volatility. In addition, the opening

of the Atlantic routes significantly reinforced the Franciscans’ presence in the Mediterranean

where they ran micro-credit activities allowing peasants and merchants to reinforce their

partnerships with the nobility in cases of input and liquidity shocks. Consistent with a key

result of our model, this remarkable investment in culture helped the citizenry persuade the

elite to keep strong check and balances despite the fading investment possibilities.

Even if our focus on medieval Europe excludes that geography is affecting institutions
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through channels other than those identified by our model, like the incidence of colonialism

(Acemoglu, Johnson, and Robinson, 2001), missionary activities (Nunn, 2010), and slavery

(Nunn and Wantchekon, 2011), we cannot rule out that unobservable factors are biasing our

results. To determine whether the correlations we uncover are causal, we follow a two-step

strategy. First, we control not only for time and region effects and the average temperature,

but also for other observables possibly driving institutions, i.e., the terrain ruggedness, the

frequency of external wars in the preceding century, and the contemporaneous development

level. Including these controls has little effect on the gist of our results. Second, we use recent

insights from Altonji, Elder, and Taber (2005) to calculate how much greater the influence

of unobservables would need to be, relative to observable features, to completely explain

away the relationship between geography and institutions. We find that the influence of

unobservables would have to be on average at least 17 times greater than that of observables.

Hence, it is quite unlikely that our estimates can be attributed to unobserved heterogeneity.

The papers most closely related to ours are Fleck and Hanssen (2006) and Durante

(2010). The former claims that democracy expands where it helps the elite convince the

citizen that his returns from hard-to-observe investments will not be expropriated.1 Durante

(2010) instead shows that regions where the climate was more erratic between 1500 and 1750

present today a stronger culture of cooperation (see also Davis, [2011]). Even if innovative,

these contributions do not fully characterize the interactions among activity-specific factors,

institutions, and the economy.2 Hence, our paper offers three main contributions. First, we

develop a general theory of endogenous institutions based on investment inefficiencies and

risk-sharing needs identifying a powerful democratization instrument in the citizens’ hands

other than violence (Acemoglu and Robinson, 2000) or political power (Acemoglu, Johnson,

and Robinson, 2005). To elaborate, our model can be applied to all those cases in which

the heterogeneity in input endowments across groups with different political power makes

inter-group cooperation crucial, e.g., the Industrial Revolution (Lizzeri and Persico, 2004).

1Fleck and Hanssen (2006) document that, at the end of the Dark Ages, the elite in Sparta could easily observe
the farmers’ investment, whereas that in Athens was prevented by the hillside landscape. Hence, the latter
but not the former extended the franchise to encourage investments. This together with our evidence cast
doubts on the alleged necessity of a limited resource and income inequality in producing efficient political
institutions put forward by a recent theoretical literature (see Cervellati, Fortunato, and Sunde, [2008]).

2A related literature studies the impact on initially given cultural norms of the agents’ expectations about
the economy (Tabellini, 2008) and the actions of leaders (Acemoglu and Jackson, 2011).
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Second, we test the model by using a novel dataset that offers huge variation over time and

space. In doing so we introduce a time-dependent measure of past culture, and we shed

light on a key period in history. Finally, we suggest an instrumental variables approach to

separately estimate the role of each institution (see Guerriero, [2014]). The rest of the paper

is organized as follows. Section 2 reviews some stylized facts on medieval Europe to motivate

the model. Section 3 first presents the basic setup and then documents the robustness of its

results to alternative assumptions. Section 4 states the model predictions, which are tested

in section 5. Section 6 concludes. The appendix gathers proofs, figures, and tables.

2 (In)Formal Institutions in Medieval Europe

Europe at the end of the 10th century.—The fall of the Western Roman empire deprived

Europe of political control, farming technologies, and trades (Stearns, 2001). As a result,

the defenseless farmers—i.e., laboratores—sought the protection of local lords, i.e., bellatores.

The consequent rise of the feudal contract, institutionalized by the Carolingian kings (877-

1037), allowed the lords to simultaneously exploit their political power as private property

and pacify their estates (Vitolo, 2000). This trend, along with the improved climate condi-

tions (Guiot et al., 2010), fueled an institutional revolution that changed Europe forever.

1000-1350: farming, Mediterranean trade, and new institutions.—The prospect of improved

land productivity and the opportunity of long-distance trade paved the way to new contrac-

tual relationships. Many lords began to enter into increasingly efficient farming contracts

with the peasants and commercial partnerships with a rising class of bourgeoisie, who im-

ported spices and silk from the East in exchange for precious metals and wine (Vitolo,

2000). The merchants obtained protection against piratical incursions and exemption from

the charges required to cross the lord’s domain.3 These contractual innovations flourished

where a marked process of democratization enhanced their credibility, particularly in the

communes of Northern Italy (1050-1628) and Mediterranean France (1080-1270), the towns

of Aragon and Catalonia (1150-1213), the imperial cities of Southern Germany (1150-1356),

the Swiss Cantons (1231-1483), the Giudicati in Sardinia (1100-1297), and the maritime re-

publics of Genoa (1099-1191) and Venice (1095-1297) (Stearns, 2001; Ortu, 2005). Initially

3Marriages “often sealed [the] contracts between rural nobility and [. . . ] merchant[s]” [Stearns 2001, p. 216].
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organized as “a sworn association of free men endowed with political and economic indepen-

dence” [Stearns 2001, p. 216], such polities were governed by a public assembly that took

care of general interest matters and selected the executive. This institutional development

was accompanied by an upturn in the public spending on sanitation and public granaries, the

proliferation of commercial treaties with foreign powers, and the recovery of lost technologies

like the crop rotation, the heavy plough, and the horse-shoeing (Vitolo, 2000).

Meanwhile, the monasticism was transforming interpersonal relationships. Originated in

the East, it spread to Europe during the 5th and 6th centuries with both ascetic and laxness

extremes up to 1098 when a group of Cluniac monks abandoned the abbey of Molesme in

Burgundy and founded a new monastery in Ĉıteaux [Logan 2002, p. 126]. The Cistercians

nurtured the desire to return to the original Benedictine emphasis on prayer and manual

labor. To this end, they developed the first religious order around the powerful idea, epito-

mized in their 1119 Carta Caritatis, that both the relationship among the different houses

and that among the worshipers must be rooted in “mutual love and esteem, combined with

a benevolent eye to human frailty [i.e.,] charity rather than the exercise of power” [Tobin

1995, p. 40]. With the help of lay brothers and sisters known as conversi, the Cistercians

drew the local population into a variety of risk-sharing activities. First, they accepted as

grant mainly those undeveloped lands where the climate was more unpredictable turning

them into fertile farms or making them available at rates lower and for leases longer than

those offered by the lords [Donkin 1963, p. 184; Tobin 1995, p. 36; Woods 2005, p. 182].

Second, they organized trade fairs to sell farming products [Tobin 1995, p. 128]. Third,

they offered insurance against other supply shocks and introduced major technological inno-

vations.4 Such continuous cooperation with the population helped substantiate and spread

an ideal of charity pursued not through alms but “via moral consideration and practical

engagement” [Muzzarelli 2001, p. 115]. This approach was so special within the medieval

Church and attractive in a world where risk-minimization was an imperative, that hundreds

of communities pressured the nearest monasteries to join the Cistercians so that they could

deliver the same risk-sharing and cultural accumulation services [Berman 2000, p. 95, 107,

4They provided shelters for those in need, stored up spring waters, produced salt to preserve the food, spread
the use of the waterwheel, the greenhouse, and the iron furnace slags as fertilizer [Woods 2005, p. 31-39].
Thanks to the annual meeting, such a technological progress was shared by all houses [Gimpel 1976, p. 3].
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and 223]. Already in 1153 the Cistercian order comprised 435 houses all around Europe.5

1350-1600: Atlantic trade and institutional changes.—In the aftermath of the 1348 Black

Death and the subsequent collapse of the conversi system, the Cistercians gradually left the

European scene to the Franciscans [Tobin 1995, p. 125 and 236]. Differently from the Au-

gustinians, Cluniacs, and Dominicans (Carmelites, Carthusians, Cathars, and Waldensians),

who specialized in intellectual work (contemplation) [Logan 2002, p. 126-135], the Friars

Minor committed to a life of poverty and social engagement and built a network of thou-

sands of houses linked in the Cistercian fashion. Crucially, they organized the first European

micro-credit institutions, Monti di Pietà and Monti Frumentari (1450-1846), in Cataluna,

France, and Italy (Avallone, 2007). The former (latter) gave loans of money (wheat seeds)

in exchange for a pledge auctioned if the debtor did not pay back the loan plus an interest

rate much lower than that charged by private bankers (Pascali, 2014), i.e., 3% versus 30%

[Muzzarelli 2001, p. 60-63]. Similarly to the Cistercian case, many communities asked the

Franciscans to set-up a house and then, possibly, gather sufficient alms to start a Monte

[Muzzarelli 2001, p. 21-29]. In doing so the monks would examine “the morality and the

social behavior of the customers evaluating the loan use” [Muzzarelli 2001, p. 216] to “make

the citizenry cohabitation more cooperative and fair” [Muzzarelli 2001, p. 7].

This observable cooperative effort also strengthened the citizenry-nobility link. First,

both groups jointly managed the Monte [Montanari 1999, p. 234-238]. Second, the Monte

was subsidized by special taxes and obliged to make transfers to the commune and the

merchant-nobility partnerships in case of liquidity shocks [Montanari 1999, p. 192-194;

Muzzarelli 2001, p. 227].6 Finally, the loans of wheat seeds assured that the peasants would

continue to invest in the farmland rather than moving to the towns [Montanari 1999, p.

207-209]. Thanks to this credible commitment by both peasants and merchants to respect

the agreements with the nobility, the Mediterranean regions with more intense Franciscan

penetration were also the last to lose their communal privileges once long-distance trades

moved toward the Atlantic [Muzzarelli 2001, p. 83]. While indeed the French and German

cities quickly fell under the control of strong monarchies (1270-1356), the communes of

5Because of the duty of each mother-house to visit and possibly support its daughter-houses and the centralized
dispute resolution, “no one could afford to stray from the prescribed path” [Tobin 1995, p. 41].

6It often covered military expenses and subsidized the textile industry [Montanari 1999, p. 48 and 149].
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Northern Italy turned into commercial oligarchies first and then possibly into autocracies

called Signoria (Stearns, 2001). Venice is a case in point. The fall in the revenues from the

Eastern trade pushed the Republic to expand its power to the Veneto’s inland (1404-1428)

at the cost of increasingly pressing requests of political legitimacy by the powerful nester

nobility (Gullino, 1996). The merchants prevented the drift toward the Signoria by investing

in the Monte in order to assure readily available liquidity to the nobility-peasants farming

contracts localized in the inland [Gullino 1996, p. 550-562; Montanari 1999, p. 106-107].

3 Theory

Society is composed by a mass one of agents split into a minority µ < 1
2

of elite members—

i.e., the lords—and a majority of citizens, i.e., peasants or merchants. Agents of the same

type act identically. The two possible economic activities are investing—e.g., by introducing

a new farming technology or organizing a long-distance trade—and sharing a consumption

risk, e.g., by lending seeds or money through a Monte. The investment value and the risk-

sharing payoff are shaped by activity-specific factors λa with a ∈ {I, R}, e.g., respectively

the sea distance from the harbors channeling long-distance trades and the climate volatil-

ity. These are independently distributed on
[
0, λ
]

and common knowledge. The timing of

institutional and economic choices, which are all irreversible, is as follows (see figure 1).

At time zero, group i ∈ {e, c} decides the psychological gain from cooperating in any

economic activity, denoted by di < d, to instill in its members at the cost (di)
2

2
, e.g., whether

to attract a monastic order proposing norms of trust and respect, monitoring their spread,

and punishing the defectors by withdrawing its support in the organization of risk-sharing

activities.7 This assumption incorporates into the model the crucial insights of evolutionary

psychology (Barkow, Cosmides, and Tooby, 1992) and Malthusian growth theories (Clark and

Hamilton, 2006): group-specific cultural norms result from a process that instills, via natural

selection or cross-punishment, norms maximizing the fitness of the group’s members.8 Thus,

7The existence of a cap is consistent with psychology studies showing that the human neurological system
becomes less sensitive or even numb to repetition of feelings like the one of virtue (Frederick and Loewenstein,
1999). Kaplow and Shavell (2007) and Rayo and Becker (2007) impose a similar “crowding-out” constraint.

8In evolutionary games, a cooperator can invade a population of defectors with a probability implying a net
selective advantage (Nowak et al., 2004) and a cooperative behavior based on the punishment of defectors
is stable if individuals are not constrained to participate to the joint endeavor (Hauert et al., 2007).
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members of a group expecting higher returns from cooperation—e.g., a more erratic growing

season—end up deriving a stronger psychological gain from cooperation di. Andersen et al.

(2013) propose the same mechanism. In particular, they show that the Cistercians propelled

pre-industrial development in England by spreading an attitude toward hard work and thrift,

which the population embraced because conducive to a selective advantage.

At time one, the elite, who holds initially the political power, decides whether to turn

autocracy into democracy or not. This choice determines the share sj of the investment

value λI spent on public good production under political regime j ∈ {A,D}.

At time two, the sharing rule sj is picked. Under democracy, sD is chosen by majority

voting and therefore by the citizenry. Under autocracy, sA is fixed instead by the elite.

At time three, each agent is randomly paired with another. If two agents of the same

group meet, they play a risk-sharing game. Otherwise, the elite chooses the economic activity.

Risk-sharing resembles a prisoner’s dilemma game (see table 1). Agent i receives di from

cooperating, but also loses λR when her partner does not. If agent i does not cooperate, she

receives λR if her partner does cooperate and zero otherwise. λR summarizes the exogenous

features, different from those captured by λI , increasing both the gain from cheating and

the loss from being cheated in risk-sharing. A volatile climate that heightens the urgency

to make seeds and money available through a Monte in times of famine is a case in point.

If the elite chooses the investment game, she has to first decide whether to make an up-

front payment f > 0 to the citizen. Once the elite has provided her input, she immediately

receives de. Next, the citizen can either shirk or exert an effort that costs f but delivers

an immediate gain dc. The production is zero in the former case and λI in the latter. λI

accounts for the exogenous features, different from those summarized by λR, raising the value

of mutual cooperation in investment: following Fleck and Hanssen (2006), the factors that

hamper the observability of activities boosting the investment returns are a natural example.

In the case of medieval trades these factors were the length and safety of the commercial

routes (Vitolo, 2000). The inherent differences between the capital risk faced by the nobility

and the survival risk the peasants and the merchants bore support our view that investment

can be only initiated by the elite and requires the citizen’s labor. In addition, it is worth to

stress that we don’t artificially impose any trade-off between the two activities since we link
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them through the cultural accumulation parameter. Finally, we show in section 3.2 that our

results survive in environments where also risk-sharing produces a taxable surplus. Following

investment, a share sj of λI is spent on public good production and the elite receives the

remainder (1− sj)λI because she always holds property rights on the untaxed production.

Only one of two types of public good can be produced and pi represents group i’s favorite

project, e.g., waging war for the elite and sanitation or securing commercial routes for the

citizenry. The group selecting the sharing rule also chooses the public good type. Yet,

producing the other group’s favorite good involves a technological constraint: only γ ∈ (0, 1)

of public spending g can be converted into the good so that (1− γ) sjλI is a pure waste. Due

to lack of commitment or transaction costs, the group in power cannot transfer production

oversight to the other to contract away the heterogeneity in production abilities.

Agents have quasi-linear utilities and the payoff from public spending u is such that

u′ > 0, u′′ < 0, limg→0 u
′ (g) =∞. Investing g in pe yields u(g) to the elite and θcu (g), with

θc < 1, to the citizenry under autocracy, and u(γg) to the elite and θcu (γg) to the citizenry

under democracy (see tables 2 and 5). Spending g in pc brings u (γg) to the citizenry and

θeu (γg), with θe < 1, to the elite under autocracy and u (g) to the citizenry and θeu (g) to

the elite under democracy (see tables 3 and 4).9 θj is the discount factor agent j places on

a public good she/he finds inferior. We also assume the following restrictions, which can be

relaxed without generating further insights (see the Internet appendix):

Assumption 1: a. f > d > λ > 1; b. θc <
(
f − d

)
/u
(
λ
)
; c. γ < u−1

(
f − d

)
/λ.

Condition 1a guarantees a nontrivial analysis. f > d implies that cooperating in investment

is never a dominant strategy for the citizen. d > λ ensures that cooperation in risk-sharing

is affordable and so its absence is not due to impossibility but to strategic considerations.

d > λ > 1 enables over-investment in culture, which, as explained below, allows the citizen

to commit to cooperating and so pushes the elite to pick investment when activity-specific

factors are not skewed. Conditions 1b and 1c require respectively that the citizenry is

sufficiently dissatisfied with the consumption of the elite’s favorite good and that the hetero-

geneity in production abilities is sufficiently large. Together they assure that the citizen does

9Should the number of agents be finite, public spending will also depend on the share of citizenry-elite matches.
This change complicates the algebra without delivering additional insights. The proofs of this and the other
extensions to the model mentioned below are detailed in the Internet appendix.
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not cooperate in investment under autocracy even when he has built the highest possible

culture d and the largest possible value λ is pooled into either pe (1b) or pc (1c).10 Thus,

we can focus on the case in which investment inefficiencies and risk-sharing needs enable an

otherwise impossible democratization process without envisioning either full expropriation

or pure redistribution of either the up-front payment or the untaxed value (Acemoglu and

Robinson, 2000), exclusion from public good consumption (Fleck and Hanssen, 2004), or

heterogeneous intra-group preferences for the public good (Lizzeri and Persico, 2004). Cru-

cially, these alternative assumptions neither capture the stylized facts discussed in section 2

nor produce over-investment in culture, which is one of our key findings (see footnote 13).

To ease the model illustration, we assume two innocuous tie-breaking rules:

Assumption 2: If risk-sharing is expected to be the economic activity under any political

system, then the elite retains autocracy. Furthermore, the elite chooses investment if she

enjoys the same payoff under both risk-sharing and investment.

In interpreting the generality of the foregoing, three remarks should be heeded. First, the

continuity of λa, di, and sj is necessary to link scenarios differing in the relative profitability

of the two activities to institutional evolution. Second, the timing we consider is optimal

from the elite’s viewpoint and therefore the most likely to arise in the first place (see section

3.2). Finally, the model message remains intact if both goods can be concurrently produced

(see footnote 10) or the elite can make transfers to the citizenry (see section 3.2).

3.1 Equilibrium (In)Formal Institutions

Since the game is of perfect and complete information, we solve it by backward induction.

First we analyze the elite’s choice of activity upon meeting a citizen. Under autocracy she

always selects risk-sharing by assumptions 1 and 2. Hence, we identify the conditions under

which the elite picks investment after having chosen democracy and the citizen has fixed sD.

Choosing investment.—Investment is feasible and at least as good as risk-sharing if

10Under the weaker conditions θcu
(
λ
)
< f − dc and u

(
γλ
)
< f − dc, there are values of dc making the

citizen’s cooperation feasible under autocracy but not chosen because either (i) too costly or (ii) unable to
induce democratization. While the solution is similar in case (i), under scenario (ii) we should determine
the dc respecting the two weaker restrictions and conditions (Ic) and (Ie) below. This will not affect our
results. Conditions 1b and 1c also imply that the analysis is robust to the possibility that both goods can
be concurrently produced since θcu

(
ηλ
)

+ u
(
(1− η) γλ

)
< f − d for any η ∈ [0, 1].
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(Ic) u (sDλI) ≥ f−dc, (Ie) θeu (sDλI)+(1− sD)λI+de−f ≥ risk-sharing payoff. (1)

While the first inequality assures that the citizen cooperates in investment after receiving f

from the elite, the second guarantees that the elite prefers investment to risk-sharing.

Choosing sD.—Three remarks are key at this point. First, the citizen always prefers investing

to risk-sharing since the least he can achieve in the investment game, f , is higher than his

maximum payoff from risk-sharing, max {λR, dc} (see assumption 1a). Second, the citizen’s

payoff from investment strictly increases in sD since public spending on pc is the only way to

channel to himself some of the investment value. Third, a violation of either condition (Ic)

or condition (Ie) triggers autocracy by making investment impossible. In short, the citizen

chooses a feasible sharing rule that maximizes his payoff given that (Ie) is met. In addition,

in a subgame perfect equilibrium, sD has to respect (Ic). Formally, the citizen’s problem is

maximizesD∈[0,1] u (sDλI) such that (2)

(ν ≥ 0) θeu (sDλI) + (1− sD)λI ≥ f − de + risk-sharing payoff ≡ RHS

(ψ ≥ 0) (1− sD)λI ≥ 0.

The corresponding first order condition, which is sufficient since all functions are concave,

is u′ (s∗DλI) = (ν + ψ) (1 + νθe)
−1 where the superscript ∗ labels equilibrium quantities. The

citizen fixes s∗D = 1 except when doing so violates constraint (Ie).
11 Otherwise, the citizen se-

lects the highest sD < 1 at which constraint (Ie) binds. Note that s∗D depends on the already

established levels of culture, dc and de, as well as λR and λI , so that s∗D = s∗D (dc, de, λR, λI).

For simplicity, we omit some arguments of s∗D when they are irrelevant.

Because of the paramount role of λa in influencing the agents’ choices, it is useful to

establish how these parameters affect the sharing rule. If λI is sufficiently large with respect

to λR as to satisfy the inequality λI > u−1 (max {f − d∗c ,RHS/θe}), investment is very

profitable for both groups and the entire value is spent on pc. Yet, if λI is not as high,

then given some pairs of dc and de, condition (Ie) can only be satisfied if s∗D < 1. At this

11This means that it cannot be true that both constraints are slack. If they were both slack, the citizen could
raise sD until the (Ie) constraint held with equality. Note that u′ (λI) ≥ (θe)

−1
suffices to ensure s∗D = 1.
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sharing rule, the marginal value of λI is higher as a transfer than as an input for public good

production, i.e., θeu
′ (λI) < 1. Therefore, when RHS rises, so does the amount of λI that

needs to be shifted from pc to transfers (1− s∗D)λI possibly reducing s∗D. Since RHS equals

the risk-sharing outcome minus de, it increases in dc because the elite derives a higher payoff

from cheating a citizen and decreases in de. The lemma formalizes this discussion:

Lemma: Under assumptions 1 and 2: (1) the sharing rule s∗D (de, dc) is nondecreasing

in the elite’s culture de and nonincreasing in the citizen’s culture dc: i.e., for a given de,

s∗D (de, x) = s∗D (de, y) > s∗D (de, w) = s∗D (de, z), ∀x 6= y, z 6= w such that y ∨ x < λR ≤ z ∧w;

(2) ∀dc, de ≤ λR, s∗D (de, dc) = 1 if and only if λI > u−1 (max {f − d∗c ,RHS/θe}).

This result establishes a connection between culture and economic activities via the choice

of s∗D. Since the alternative to investment resembles a prisoner’s dilemma interaction, by

installing low culture earlier the elite can increase her payoff from investment later.

Cultural accumulation.—The choices of culture affect (Ie) by determining the elite’s risk-

sharing payoff, which is what she would attain if she retains autocracy, and her implicit

reward from cooperating in investment. In addition, a higher dc relaxes (Ic) and therefore

improves the citizen’s credibility as an investment partner. In the appendix, we partition[
0, λ
]

according to the relative size of λI with respect to λR to track the relationship between

activity-specific factors and the level of culture. This generates three cases: relatively low

(ranges (A) and (E)), moderate (ranges (C) and (D)), and high values (range (B)) of λI .

The choices of culture have no bearing on either investment or one another in the two

polar cases. In range (B), investment and hence democracy are a certainty and, because

of the very large λI , both groups are strictly better off with spending it entirely on public

good. Thus, both groups set their levels of culture to maximize not only the payoff from

risk-sharing with a partner of the same type, but also their payoff from investment. Since

investment always takes place, each group builds at least some level of culture to derive

utility from merely cooperating in investment. This is higher for the elite since her chances

of meeting a citizen are higher. Hence, d∗i equals d̃ ≡ max {1, λR} for values of λR that

are not too high, and d∗e = 1 − µ and d∗c = µ at sufficiently high values of λR that make

cooperation too costly. In range (A) instead, investment is an impossibility and autocracy

is inevitable. This is because there is too little investment value to surpass the risk-sharing
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payoff and thus the groups only maximize the risk-sharing utility.12 Hence, d∗e = 1 and

d∗c = d̃ provided that λR is not too large and d∗e = d∗c = 0 otherwise. In this case, the citizen

accumulates more culture since the odds of meeting an agent with the same type are higher.

The choices of culture become strategic once they affect the viability of investment by

determining whether (Ie) and (Ic) hold. This happens in the ranges (C) and (D) where the

choices of culture are strategic substitutes. To elaborate, the elite is tempted to curtail d∗e to

raise her stake in risk-sharing and thus extract a higher payoff from investment. Choosing

risk-sharing is a credible threat because the citizen strictly prefers investment to risk-sharing.

This also implies that he cannot reciprocate with a strategy similar to that of the elite by

keeping d∗c low. To see this, note that when the elite suppresses d∗e she receives a larger

transfer leaving less value for the public good. Formally, as d∗e goes down, RHS goes up so

that the sharing rule weakly decreases and the citizen has to compensate for the difference

between the up-front payment and his utility from the public good by building a level of

culture that is at least as large as this difference—i.e., d̂ ≡ f − u (s∗DλI)—to assure that

(Ic) is satisfied. Because the citizen’s investment payoff f surpasses any risk-sharing benefit,

accumulating d̂ may be worthwhile. Yet, when this is not affordable, autocracy prevails. In

a sense, culture becomes an enforcement method for the elite and a commitment device for

the citizen.13 The elite undertakes a low level of culture knowing that this will force the

citizen to build a higher-than-desirable d∗c in order to credibly commit to cooperation. By

favoring the Franciscans’ spread and in turn the Monte activity, the populations of Northern

Italy insured the merchants-nobility partnerships against liquidity shocks and the peasants-

nobility contracts against input shocks. This commitment, made credible by a remarkable

cultural accumulation, delayed the transformation of the communes into autocracies (section

2). We explicitly analyze this dynamic version of the commitment dimension in section 3.2.

To summarize the key points made above, the strength of culture depends primarily on

λR. Both groups benefit from cooperation in risk-sharing as long as λR is not too high,

otherwise the temptation to cheat is too strong and only the prospect of democracy can

12In range (A), which gathers the smallest values of λI , the elite’s investment payoff is lower than any payoff
from risk-sharing and increasing in s∗D since the marginal utility from pc is very high. In range (E) investment
is feasible but delivers the same payoff of risk sharing so that d∗e and d∗c are the same as in range (A).

13This incentive to over-invest will be absent under: 1. full expropriation since (Ic) would hold even for d∗c = 0;
2. pure redistribution since everybody would receive the same share of λI regardless of the political regime.
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enable some culture.14 Indeed, high values of λI expedite democracy and thereby expand

the range of λR where cooperation is possible. Yet, the main effect of λI on the citizenry’s

culture is to boost it when strategic dimensions become relevant, that is in the ranges (C)

or (D). Figure 2 depicts this pattern.15 Proposition 1 fine-tunes the whole discussion:

Proposition 1: Under assumptions 1 and 2, the elite’s culture, d∗e, and the citizen’s

culture, d∗c, have an inverted U-shaped relationship with λR and are non-monotonic in λI .

Democratization.—The exposition so far informs us that λI enables democracy by making

mutually beneficial investments more appealing. Accordingly, at the end of the 12th century,

Peter II of Aragon (Frederick I) granted important privileges to the difficult-to-reach towns

lying at the feet of the Pyrenees (of Lombardy) to bolster investment in the profitable olives

crops (in exchange for commercial taxes) [Orvietani Busch 2001, p. 66-80]. On the contrary,

λR tends to cripple democratization when λI is not sufficiently high. In this last case, the

citizen needs to accumulate a very strong culture to induce the elite to pick investment and

the elite turns uncooperative since risk-sharing is a valuable alternative to investment. Both

strategic effects threaten democratization. Proposition 2 restates this last analysis:

Proposition 2: Under assumptions 1 and 2, λI facilitates democratization whereas λR

has a second-order effect of hindering it given intermediate values of λI .

3.2 Robustness to Alternative Assumptions

The proofs of the following robustness checks are gathered in the Internet appendix.

Dynamics.—A key result of our model is the possibility that the citizen over-invests in

culture to make a binding commitment to cooperate in investment. As seen above, this

mechanism nicely rationalizes the institutional evolution of several Mediterranean regions

after the opening of the Atlantic routes. As the importance of long-distance trades toward

East subsided, democratic institutions were preserved only in those communities that inten-

sified their accumulation of culture, such as the communes of Northern Italy. This pattern

naturally entails the credible threat that the elite can revoke democracy. We now show that

the commitment dimension is even more striking when we consider this threat. This exercise

14Building on individual beliefs, Butler, Giuliano, and Guiso (2011) obtain a similar result.
15The concavity of d∗c in λR is due to the fact that, in this range,

d2(d∗c)

dλ2
R

= −u′′ (·) ∂s
∗
D

∂λR
≤ 0 being

∂s∗D
∂λR
≤ 0.
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is particularly useful to highlight the political economy role of the merchants.

Now imagine that the benchmark timing is augmented by another period that is different

from the first one in two aspects: 1. a group m of “merchants,” previously indistinguishable

from the citizens, emerges; 2. the elite can join forces with group m and organize a coup that

is costless and always successful.16 Group m constitutes a portion β → 0 of society, reducing

the fraction of the citizens to 1−µ−β. Let λa,τ denote the period τ = 1, 2 generic exogenous

parameter. By means of a new and exclusive technology, group m produces a net payoff of

βαλI,2 > 0, where α > 0.17 To incorporate the unforeseen nature of the technological shock,

we assume that the citizen and the elite believe in τ = 1 that λa,2 = λa,1 for all a and ignore

the existence and size of group m. While the elite inherits in τ = 2 a stock (1− δ) de,1
of culture, the citizenry and the merchants start the second period with (1− δ) dc,1. For

simplicity, we also assume that the culture of the previous period depreciates completely—

i.e., δ = 1, µ→ 0, and an m agent can only engage in the new activity. Finally, we maintain

that democracy was embraced in the first period and we focus on the case where investment

becomes less attractive: λI,2 < λI,1. This last two hypotheses render the setup the closest

possible to the case of 15th century Northern Italy. If the elite triggers the coup, she gives up

the possibility to invest with the citizen, and charges group m with taxes equal to µ
µ+β

βαλI,2.

If instead democracy lasts, the citizen remains in power, collects taxes 1−µ−β
1−µ βαλI,2 from m,

and plays with the elite either the risk-sharing or the investment game.

Since group m is worst off when taxed by the citizen, he lets the elite choose between

seizing power or sustaining democracy. If the elite’s payoff is the same under investment and

risk-sharing—i.e., λI,2 belongs to either range (A) or range (E), a coup always realizes since

it allows the elite to obtain the extra payoff µ
µ+β

βαλI,2 by taxing group m. If λI,2 is in range

(C) and λR,2 is not too small (see the Internet appendix), the elite turns uncooperative and

obtains λR,2 when the citizen selects a culture that signals his cooperation in investment.

When the inequality
λI,2
λR,2

> µ+β−(µ+β)2
µβα

holds, the elite initiates a coup irrespective of the

citizen’s choice and each group builds a culture maximizing only its risk-sharing payoff.

Under this scenario, the elite’s choice of culture will be the same as in the benchmark set-

16Relaxing these last two assumptions or having δ < 1 complicates the algebra without delivering new insights.
17In other words, an m agent produces a negligible portion of the value and is exempted from contributing
sj,2αλI,2 to public spending. This captures the special laws regulating merchant guilds (Vitolo, 2000).
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up, whereas the citizen’s choice will differ only for the fact that the probability of meeting

a fellow citizen will be now 1 − µ − β. If the condition for a coup fails, then the citizen

has strong incentives to accumulate a very high level of culture and thus sustain democracy

since reverting to autocracy costs the tax revenues (1− µ− β) (1− µ)−1 (βαλI,2) and the

investment payoff f . d∗c,2 will be the smallest amount at which the following holds

(1− µ) dc,2Idc,2≥λR,2 −
d2c,2
2

+ µf +
1− µ− β

1− µ
βαλI,2 ≥ risk-sharing payoff. (3)

Inequality (3) implies that d∗c,2 is higher the less productive group m is—i.e., the lower α is—

as it became increasingly the case in the Mediterranean following the shift of trades towards

West. The case in which λI,2 belongs to range (B) (range (D)) can be studied analogously:

since investment is more (less) lucrative, reviving autocracy is harder (easier) in this range.

Different timing of events.—In circumstances where cultural accumulation does not impact

economic activity, such as when λI lies in ranges (A) or (B), the order of decisions is irrelevant.

However, in the intermediate ranges of λI , deciding culture earlier in the game is crucial since

the levels of culture establish the elite’s opportunity cost of investment and thus can permit

credible commitment when needed. For example, if the elite chose the activity before culture

is set, then the citizen could no longer commit through his choice of dc as it would not be

subgame perfect. Anticipating this, the elite would not introduce democracy. By the same

token, for our results to go through, the risk-sharing rule should be decided before the elite

chooses the activity. Otherwise, once democracy and investment are in place, the citizen

can no longer be trusted to pick a sharing rule that ensures (Ie) since it would be no longer

a requirement for sequential rationality.18 Put differently, the particular order we opted in

the benchmark set-up is the one that resolves the credibility issues, encourages democracy,

and would be preferred by the elite who is also likely to decide the timing of decisions. Any

other order would render democracy impossible when λI falls in the intermediate ranges.

Allowing transfers under autocracy.—Whenever the citizen cannot direct residual funds to

himself under democracy but the elite can transfer funds to the citizen under autocracy,

democracy is less likely. Indeed, the elite can now resort to transfers to obtain the citizen’s

18In the Internet appendix, we solve a version of the model where the economic activity is chosen at time zero.
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cooperation. Thus, in addition to assumption 1, democracy requires the transfers to be no

more valuable to the citizen than either public good when supplied under autocracy. This

means that a public good marginal benefit to the citizen under autocracy must be greater

than one or min
{
θcu
′ (λ) , u′ (γλ)} ≥ 1, so that transfers are unsolicited to begin with.

Risk-sharing produces a surplus.—Let us now introduce a surplus c created when two agents

cooperate in the risk-sharing game. As in the investment game, c can then be converted into

a public good. There are two crucial differences between this new risk-sharing game and

investment: it can happen between any two agents and no up-front payment is necessary.

This time the group in charge specifies one sharing rule for risk-sharing, denoted by εj, and

another for investment, denoted by sj. Public good production under autocracy is now

easier and necessitates u (εAc) + (1− εA) c + de > λR and θcu (εAc) + (1− εA) c + dc > λR.

Furthermore, since both groups obtain some public good payoff without facing the constraints

posed by the up-front payment f , if λI and c are not too disparate, the elite prefers risk-

sharing to investment and avoids both paying f and introducing democracy.

4 Empirical Implications

The theory provides us with two key insights. First, while the elite’s willingness to

introduce democracy is mainly driven by investment-specific factors, accumulation of culture

increases with the forces aggravating consumption risk provided that they are not too strong

(see propositions 1 and 2). Second, the citizen may over-invest in culture to credibly commit

to future cooperation and so preserve democracy when investment-specific factors are or

become relatively less important (see proposition 2 and section 3.2). These patterns lead to

our testable predictions that concern democratization and the citizenry’s culture:

Testable Predictions: (1) Democratization is primarily and positively driven by the

factors rising the investment value; (2) The citizenry’s culture is reinforced by the forces

aggravating consumption risk when they are not too strong, and responds positively to the

shocks that curb the importance of investment and hence threaten democracy.

5 Evidence

To test our predictions, we require time dependent proxies for both the dependent and
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independent variables and an appropriate strategy. To select them we build on section 2.

5.1 Measuring Institutions and Geography

The sample consists of 90 European regions for which we have both geographic and in-

stitutional data (see table 6 and footnote 26). As in Tabellini (2010), we define each region

according to the Eurostat administrative classification. We consider either the NUTS 1 or the

NUTS 2 level merging those neighboring units that, according to Sellier and Sellier (2002),

were part of the same political entity between the 11th and 16th centuries.19 In contrast

to a grid approach, this empirical design allows us to take as cross-section identifiers the

areas within which the extent of democracy and the prevalent culture were selected (see also

footnote 24). For what concerns the time dimension, we focus on the 1000-1600 period and

take as time unit half a century for a total of 13 periods. Although our results are robust to

the inclusion of additional data up to 1850, we focus on the first six centuries of the second

millennium for three reasons. First, the within-country variation in political institutions

almost disappears with the rise of the nation state during the 19th century (Stearns, 2001).

Second, the Protestant Reformation deprived the monasticism movement of its pivotal role

(Tobin, 1995). Third, the 18th and 19th centuries delivered technological innovations that

made economic interactions far more complex than those observed in our sample.

Proxying democratization and cultural accumulation.—Following Tabellini (2010), we cap-

ture political institutions through the variable “constraints on the executive” as defined in

the POLITY IV dataset, Democracy.20 This measure allows us to gauge institutionalized

constraints on the decision making powers of the elite. Similar to Acemoglu, Johnson and

Robinson (2005), we base our coding on the events belonging to a 40-year window around

each date (see the Internet appendix for details about our coding).21 In our sample, we

observe a trend toward tighter checks and balances; most notably, the mean of Democracy

19This approach produces some differences in the definitions of 19 of the 69 regions we have in common with
Tabellini (2010). Yet, these discrepancies have only a negligible impact on our empirical results.

20As clarified in Marshall and Jaggers (2011), a value of 1 means that “there are no regular limitations on the
executive’s actions,” 3 means that “there are some real but limited restraints,” 5 means that “the executive
[. . . ] is subject to substantial constraints,” and 7 means “accountability groups have effective authority equal
to or greater than the executive in most activity.” Scores of 2, 4, and 6 are used for intermediate situations.

21The correlation of Democracy averaged over present-day countries with the “constraints on the executive”
measure devised by Acemoglu, Johnson and Robinson (2005) is 0.54. Furthermore, Democracy has values
very similar to those reported by Tabellini (2010) for the common observations.
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increased from 1 in 1000 to 2.22 in 1400. Yet, this pattern was asymmetric across units and

the Mediterranean regions of Northern Italy, Southern France, and Eastern Spain enjoyed

a stronger process of democratization. The upper left map of figure 3 clearly illustrates

these dissimilarities by displaying across administrative regions the average of Democracy

over the 1000-1600 period, Democracy-1000-1600. Even if continuous measures are used in

the analysis, in the maps data are displayed in five intervals whose break points are chosen

to best group similar values and maximize the differences among groups.22 Darker colors

correspond to higher values. Differences in the quality of the political process across regions

have persisted as Democracy-1950-2010, a measure of inclusiveness of present-day regional

political institutions averaged between 1950 and 2010, documents (upper right map of figure

3). This last variable is obtained supplementing the Polity IV’s constraint on the executive

score measured at the national level with information on the extent of political autonomy

from the central government of the NUTS 2 regions in the sample (see Guerriero, [2014]).

There is neither a self-reported measure of a culture of cooperation, nor precise informa-

tion about the total population in each region over the sample. Hence, our proxy for the

citizenry’s culture is the discounted number of years Cistercian and Franciscan houses were

active in the region per square Km—Culture.23 The raw data are directly collected from Van

Der Meer (1965) and Moorman (1983). As discussed above, both monastic orders assumed

a key role in the accumulation of culture by organizing risk-sharing activities together with

the population, proposing norms of trust and respect, monitoring their effective spread, and

punishing the defectors by withdrawing their support.24 Given the substantial homogeneity

and uniqueness of the action of the two orders (see section 2), it is reasonable to consider

Culture as an imperfect measure of the input to the technology that transformed the citi-

zenry’s involvement with culture into an evolutionary stable level of internalized values so

22The goodness of variance fit method minimizes the average deviation of the interval’s values from its mean,
while maximizing the average deviation of the interval’s values from the means of the other intervals.

23For each of the 729 (3000) Cistercian (Franciscan) houses, this figure equals in year t the number of years in
which the house had operated less those elapsed by its possible closure if this number is positive and zero
otherwise. Considering only the years of operation delivers almost identical estimates.

24Looking at one order at the time produces similar albeit more noisy estimates (see the Internet appendix).
The decision to aggregate new monasteries was taken by the most prominent house within an administrative
region, i.e., “province.” Since this often corresponded to the political entity (Van Der Meer, 1965; Moorman,
1983), our empirical design is the most appropriate to match the decision units to the cross-section identifiers.
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that higher values of Culture should detect sharper norms of cooperation.

In our sample, there is a general trend toward a stronger culture of cooperation whose

mean, indeed, climbed from 0 in 1100 to 0.42 in 1600. The two maps at the bottom of

figure 3 visualize the close relationship between the average of Culture over the 1000-1600

period and its present-day counterpart, Culture-2008. Building on answers to the 2008 wave

of the European Value Study (GESIS, 2008), we construct Culture-2008 by extracting the

first principal component from the regional average of the level of generalized trust and

the importance of respect as a value that children should learn.25 Both values “ought to

encourage welfare-enhancing social interactions” (Tabellini, 2010) and are stronger, even

if considered alone (see the Internet appendix), where monasticism was more diffuse. As

discussed below, Culture strongly correlates with an outcome-based measure of past norms

of cooperation. These two pieces of evidence validate together our measurement strategy.

Proxying investment and risk-sharing-specific-factors.—Following Fleck and Hanssen (2006),

we capture investment-specific factors with the prospect of profitable yet difficult-to-observe

long-distance trades and a proxy for the observability of farming investments. In the basic

regressions we focus on the former and use a dummy equal to 1 if the region has a direct

access to the Mediterranean—Mediterranean—and a dummy equal to 1 if the region has

a direct access to the Atlantic, Atlantic. The gist of our empirical exercise will be very

similar (see the Internet appendix), should we alternatively employ: 1. Trade-East, which

equals either the average of the sea distance between the major region’s harbor and Istanbul

and the sea distance between the major region’s harbor and Alexandria, or 0 if the region

has no direct access to the Mediterranean; 2. Trade-West, which equals either the average

of the sea distance between the major region’s harbor and Havana and the sea distance

between the major region’s harbor and Cape Town, or 0 if the region has no direct access

to the Atlantic. We define a major harbor as one with the highest population in the region

according to Bairoch, Batou and Chèver (1988). Since Trade-East and Trade-West increase

in the distance from the major harbors channeling long-distance trades (Brady, Oberman,

25The former (latter) is the share of answers “most people can be trusted” to the question “generally speaking,
would you say that most people can be trusted or that you can’t be too careful in dealing with people?”
(mentioning “tolerance and respect for other people” as important qualities children should be encouraged
to learn). The average number of respondents in each region is 313 and the median 167.
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and Tracy, 1994), they gage better than Mediterranean and Atlantic the difficulty to observe

this type of investment. However, the relative coefficients are more difficult to interpret.

Turning to factors aggravating consumption risk, we follow Durante (2010) and use the

standard deviation of the spring-summer temperature between two consecutive time periods,

Temperature-SD. The raw data are collected from Guiot et al. (2010) and cover most of the

European surface at a 5 degree spatial resolution for the 600-2000 period.26 Each observation

is derived, through a process of “reconstruction,” from a multiplicity of indirect proxies such

as tree-rings, ice cores, pollens, and indexed climate series based on historical documents.

To the best of our knowledge, this dataset is currently the only one estimating the European

climate before 1500 at the grid level. To compute Temperature-SD for region r at time t, we

first calculate the standard deviation of the growing season temperature over the 50 years

before t for all the cells in the region. Next, we obtain the average across cells weighted

by each cell’s relative contribution to region r’s area. The spring-summer temperature

volatility is on average significantly higher over the sample than it was between 600 and 950—

i.e., 0.45 versus 0.39—and does not show dependence over time according to the canonical

autocorrelation tests. As a result, we do not correct the estimates for serial correlation in

the residuals. Even if substantial however, the climate volatility over our sample is lower

than that recorded outside our sample (see figure 4). Indeed, not only the maximum mean

value of Temperature-SD in the cells part of our sample is much lower than the maximum

mean value of Temperature-SD in all Guiot et al.’s (2010) cells—i.e., 0.72 versus 1.12, but

also the average mean value of Temperature-SD in the former units is significantly—at 5%—

lower than that in the latter units, i.e., 0.47 versus 0.52. These patterns suggest that the

parameter λR was not too large in our sample and thus the monotonic part of the relationship

between climate risk and culture should be the most significant in our estimates. Higher

resolution gridded data on both temperature and rainfall have been devised for the post-1500

period building mainly on instrumental sources (see Durante, [2010]). These series however

are much less accurate than reconstructed data in describing the climate changes preceding

26We exclude Azores, Madeira, and Canarias since they are not covered. Eliminating also the regions only
partially covered—i.e., Castilla-La Mancha, Castilla y León, Extremadura, Galicia, Northern and Western
Ireland, Scotland, and Portugal—leaves unchanged the message of this section. The Scandinavian countries,
those that are east of Poland and Slovakia, and those that lie south-east of Hungary and Slovenia have been
excluded since we lack sufficient data on the rest of the historical political entities to which they belonged.
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1800 since the number of available climate stations declines exponentially through the 19th

century (Guiot et al., 2010). Incorporating these data into our analysis makes our estimates

of the role of risk-sharing needs considerably more noisy (see the Internet appendix).27

A glance to the left maps of figure 3 and the left map of figure 5, which depicts the

remarkable variation in medieval climate volatility across and within countries, already re-

veals that the model testable predictions are confirmed by the data. Yet, even if visual

comparisons are instructive, multivariate analysis is more convincing.

5.2 Estimating Equation and Basic Results

We test our predictions, by running panel regressions of the form

Yr,t = αr + βt + γ′xr,t + δ′zr,t + εr,t, (4)

where Yr,t is either Democracy or Culture in region r at time t; αr are region fixed effects

accounting for time-independent determinants of institutional evolution like, for instance,

the terrain suitability for growing crops or the average distance to the coast or navigable

rivers; βt are time fixed effects picking up macroshocks like the Black Death. xr,t gathers

βt interacted with Mediterranean, βt multiplied by Atlantic, Temperature-SD and, whenever

Yr,t represents Culture, Temperature-SD squared. Finally, zr,t incorporates the other relevant

covariates introduced below and, to exclude that the results are driven by a relative change

of the climatic conditions, the average growing season temperature in the previous 50 years

in Celsius anomalies relative to the 1961-1990 mean, Temperature-A (see table 7 for the def-

inition and summary statistics of all variables). To account for the within-region correlation

in εr,t, we cluster the standard errors at the regional level. In addition, we document in

the Internet appendix that our results will be very similar should we deal with the spatial

dependence in the error term possibly produced by the relatively coarse resolution of climate

data by relying on either the Driscoll-Kraay or the Conley (1999) standard errors.

We do not estimate each pair of equations with dependent variables Democracy and Cul-

ture as a system since we cannot reject, never at a level lower than 0.22, the Breusch-Pagan

27The average of the volatility over the 16th century of the Luterbacher et al.’s (2004) growing season temper-
ature, which is estimated building on instrumental data, is nine times bigger that that of the Guiot et al.’s
(2010) reconstructions, which are specifically tailored to preserve a meaningful comparison over time.
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test null hypothesis that the residuals of every pair of these equations are uncorrelated.

Furthermore, Culture (Democracy) is not statistically significant when included in the spec-

ifications with dependent variable Democracy (Culture) (see the Internet appendix). This

piece of evidence confirms the key model result that formal and informal institutions inter-

act only through the activity-specific factors. Columns (1) and (2) of table 8 report the

estimates of the basic specifications with dependent variables respectively Democracy and

Culture and including in zr,t only Temperature-A. The estimated coefficients are consistent

with our testable predictions and the implied effects are large. Before 1350, the regions with

direct access to the Mediterranean sustained the fastest democratization process whereas

the Atlantic regions, which were further away from the Silk Road, experienced the slowest.

Only after the Atlantic routes opened, could these regions catch up and their merchants

successfully constrain the monarchical power. In contrast to Acemoglu Johnson, and Robin-

son (2005), our estimates show that this institutional discontinuity was much weaker than

that caused by the Mediterranean trade. Turning to Temperature-SD, it does not explain

democratization but has a significant, at 5% or better, impact on cultural accumulation.

Consistent with the model and our preliminary analysis on the climate diversity in the sam-

ple, the coefficient attached to Temperature-SD2 is negative but only marginally significant.

5.3 Identifying Causal Relationships

We pursue a two-step strategy to evaluate whether the correlations documented so far

are causal. First, we control for relevant observables. Second, we use selection on these ob-

servables to assess the likelihood that our estimates are driven by unobserved heterogeneity.

5.3.1 Controlling for Observables

We consider the observable factors that, according to the existing literature, are more

likely to affect institutional evolution in our sample. The first one is the average terrain

ruggedness—Ruggedness—interacted with the time fixed effects. The raw data are retrieved

from the G-Econ dataset, which is in grid format and covers the world surface at a 1-degree

spatial resolution. Ruggedness should pick up the difficulty to observe the investments in

new farming technologies that flourished from the 11th century on and mentioned in section

2. The right map of figure 5 exhibits the considerable dissimilarities in Ruggedness across

24



administrative regions. Next, we consider the average number of years of war interesting each

region in the previous century (Acemoglu, Johnson, and Robinson, 2005), Wars. According

to a vast literature on state capacity (Besley and Persson, 2009), common interest public

goods, such as fighting external wars, can contribute to institutional development. Finally,

we control for the feedback economic development can have on institutions by including the

average urban potential calculated by using the cities that had more than 5,000 inhabitants

for at least one year in the sample (Bairoch, Batou and Chèver, 1988), Urbanization. The

urban potential of city c is the average of the populations of all the other cities in the sample

weighted by each city distance from c (de Vries, 1984). Assigning a weight zero to the cities

outside c’s region delivers similar results (see the Internet appendix).

Estimates of equation (4) controlling for the additional regressors are reported in columns

(3) to (10) of table 8. Our testable predictions continue to be strongly supported by the data.

While Wars is never statistically significant, the coefficients attached to Ruggedness inter-

acted with the time fixed effects imply a significant positive impact of the difficult-to-observe

farming investments on democratization (not shown to save space). Finally, Urbanization

is statistically significant only in columns (8) and (10): this evidence implies a primacy of

culture to promote economic development (see also Guerriero, [2014]).

5.3.2 Using Selection on Observables to Assess the Bias from Unobservables

Despite our attempts to control for relevant observable factors, the estimates discussed so

far may still be biased by unobservable factors correlated with investment inefficiencies and

risk-sharing needs. Next, we use selection on observables to assess the potential bias from

unobservables. In particular, we build on Altonji, Elder, and Taber (2005) who provide an

index gaging how much stronger selection on unobservables, relative to selection on observ-

ables, must be to explain away the full estimated effect.28 To see how the index is calculated,

consider two regressions: one with a restricted set of control variables, and one with a full

set of controls. Denote the estimated coefficient for the variable of interest from the first

regression γR, where R stands for “restricted,” and the estimated coefficient from the second

regression γF , where F stands for “full.” Then, the index equals the absolute value of the

ratio γF/(γR − γF ). The intuition behind the formula is as follows. First, consider why the

28We use the version developed by Bellows and Miguel (2009) for possibly endogenous continuous variables.
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ratio is decreasing in (γR − γF ). The smaller is the absolute value of the difference between

γR and γF , the less the estimate is affected by selection on observables, and the stronger

selection on unobservables needs to be to explain away the entire effect. Next, note that the

larger the absolute value of γF is, the greater is the effect that needs to be explained away

by selection on unobservables, and thus the higher is the ratio. We consider the specification

including in zr,t only Temperature-A as the restricted regression and that adding Wars and

Urbanization (Wars, Urbanization, and Ruggedness interacted with the time fixed effects) as

the full regression in columns (1) and (2) (columns (3) and (4)). The indexes calculated for

the specifications with dependent variable Democracy (Culture) are reported in columns (1)

and (3) (columns (2) and (4)) of table 9. We focus on the variables testing the key model

predictions. As seen above, these are also the covariates whose coefficients are more statisti-

cally and economically significant. The median and average indexes in column (3) (column

(4)) are respectively 5.2 and 4 (35.5 and 9.7). As a consequence, to attribute the entire

OLS estimate to selection effects, selection on unobservables would have to be on average 17

times greater. In our view, these results make it quite unlikely that the estimated effects of

geography on (in)formal institutions are driven by unobservable factors.

5.4 A Closer Look at the Commitment Dimension

Our estimates also testify the relevance of the commitment dimension. Consistent with

the historical analysis of section 2 and our model, the populations of the Mediterranean

regions accumulated a remarkable level of culture after the opening of the Atlantic routes

in order to credibly commit to future cooperation and thus preserve more inclusive political

institutions (see table 8). To elaborate, figure 6 shows that in the post 1350-sample cultural

accumulation rose sharply in the Mediterranean regions (leftmost map) despite the substan-

tial stability of the climate volatility (map in the middle). This effort implied a decline in the

inclusiveness of political institutions much slower than that experienced by the inland regions

(rightmost map). As seen above, the crucial innovation that entrenched the citizen’s credi-

bility was the spread of the Monte. To offer a closer look at this historical juncture, we focus

on the Italian regions since they are the only for which detailed information are available

(Avallone, 2007) and calculate for the 1400-1600 sub-sample the number of years Monti di
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Pietà and Monti Frumentari were active per square Km (Montanari, 1999; Avallone, 2007),

Monti. Since a pawnshop survived only when loans were paid back, Monti captures the

share of successful risk-sharing interactions and so it is an outcome-based measure of past

culture just as the electoral turnout and the blood donations are for present-day culture

(Guiso, Sapienza, and Zingales, 2004). Accordingly, the correlation between Culture and

Monti is 0.8. Table 10 reveals that more inclusive political institutions were safeguarded in

those coastal regions, like Liguria and Veneto, where the commitment dimension was more

salient because of the shrinking commercial profits.29 Being the degrees of freedom very few,

in these regressions we constrain the intercept to be common across regions.

5.5 Persistent (In)Formal Institutions

The revolution we have just discussed has shaped European institutions to date as

revealed by the cross-regions analysis of the determinants of Democracy-1950-2010 and

Culture-2008. Because of the limited within-country variation due to the removal of the

time dimension, in table 11 we constrain again the intercept to be common across regions.

In a nutshell, both past institutions and their geographic determinants are powerful

predictors of present-day institutions, and geography enters the regressions in a nice separable

way whereby the forces determining the investment value affect mainly the inclusiveness of

political institutions (see column (2)) and the factors modulating the need of consumption

risk-sharing determine only culture (see column (4)).30 Two remarks are key here. First,

the persistence of a culture of cooperation holds in the data even after incorporating in the

specification those observables that capture the other ways through which monasticism has

shaped modern economies, i.e., present-day human capital, strength of Catholic beliefs, and

financial development, which picks up the expansion of credit markets driven by the spread

of the Monte (see the Internet appendix). Second, the evidence summarized in table 11

suggests a novel instrumental variables approach to separate the effects on development of

each of the two institutions. Embracing this strategy, Guerriero (2014) shows not only that

the first stages illustrated in this section remain strong when the cross-section identifiers are

29This can be explicitly seen by considering also the product of Mediterranean, Temperature-SD, and βt.
30Since the Franciscans also expanded by founding new houses (Moorman, 1988), we also consider a dummy

for the region in which Saint Francis was born—Franciscans—in the specification of column (2) of table 11.
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120km X 120km grids instead of the regions and one controls for country fixed effects, but

also that only culture has a first order effect on economic outcomes.

6 Concluding Comments

The relevance of democracy and a culture of cooperation in shaping the economy is well

known. Yet, we still lack a framework that identifies their origins and interaction. Here, we

developed and tested a theory of “endogenous (in)formal institutions” based on investment

inefficiencies and risk-sharing needs (see also Aghion, Alesina, and Trebbi, [2004]).

We close by highlighting avenues for further research. First, an open issue is the iden-

tification of other activity-specific factors, like resource windfalls (Caselli and Tesei, 2011),

shaping (in)formal institutions in more recent times. This inquiry could shed light on the

variation in present-day institutions unexplained by medieval shocks. Second, a relevant

empirical extension to our analysis is to test the relationship between taxation and culture.

In particular, our model suggests that, to foster investment, the citizenry fixes a level of tax-

ation increasing in the elite’s culture and falling in his own cultural accumulation. Finally,

to derive important policy ramifications one can employ the geographic features discussed

above to measure the distinct roles of democracy and culture in determining present-day

development through a multiple instrumental variables approach (see for a first contribution

along this line Guerriero, [2014]). This is particularly relevant in this day and age if one

wants to assess whether the negative short-run impact of epochal crises on markets could

be offset by their positive long-run effect on institutions, and whether external institutional

reforms can be successful as prompted by recent related works (Acemoglu et al., 2011).

28



Appendix

Proof of Lemma

Building on section 3.1, it follows that s∗D = max {s ∈ [0, 1] | θeu (sλI) + (1− s)λI ≥ RHS}.

Thus, s∗D = 1 when the last inequality holds strictly. If not, then s∗D < 1 and problem (2) reduces

to maximize the Lagrangian u (sDλI) + ν [θeu (sDλI) + (1− sD)λI −RHS], with ν > 0. RHS

equals: f − de if de, dc < λR; f − de + λR if de < λR ≤ dc; f − λR if dc < λR ≤ de; f if

de, dc ≥ λR. Thus, by applying the Topkis’ theorem (Topkis, 1998), it immediately follows that s∗D

is nondecreasing in de and, if de, dc ≤ λR, the following ranking holds:

s∗D (de, x) = s∗D (de, y) > s∗D (de, w) = s∗D (de, z), ∀x 6= y, z 6= w such that y ∨ x < λR ≤ z ∧ w. �

Proof of Proposition 1

We first partition the range of λI according to its relative magnitude with respect to λR and

f , based on (Ie), and (Ic), and then study the choice of culture by each group, d∗e and d∗c , through

this partition. Note that: 1. RHS ∈
[
f − d̃, f + d̃

]
, since de can at most be λR when λR ≥ 1 and

at most 1 when λR < 1; 2. if θeu (λI) ≥ f then (Ic) is satisfied for s∗D = 1; 3. if investment is

feasible only when s∗D < 1, then θeu
′ (λI) < 1. As seen above d̂ is the minimum level of dc that

satisfies (Ic). In addition, let Ui (dc, de) denotes agent i’s utility under democracy given the choices

of culture.

(A) For values of λI low relative to λR or λI < λ̃I ≡ min
{
λI | θeu (λI) < f − λ, θeu′ (λI) ≥ 1

}
,

Ue increases in sD but investment does not materialize because (Ie) fails.31 In this case, the elite

would accept a s∗D = 1 but λI is too little to convince her to choose investment even when d∗e is the

highest possible. Thus, d∗e maximizes the elite’s risk-sharing payoff. Given a cooperative citizen,

d∗e = 1 (0) if λR ≤ (>) 1
2(1−µ) ∈ [1/2, 1). Confronted by a noncooperative citizen, the elite’s set

d∗e = µ if λR ≤ µ, d∗e = λR if µ < λR ≤ 2µ, and d∗e = 0 otherwise since Ue (dc < λR, de ≥ λR) =

(1− µ) (de − λR) + µde − d2
e
2 . Similarly, the citizen maximizes only his risk-sharing payoff so that

d∗c = d̃ (0) for λR ≤ (>) 2 (1− µ). If possible cooperation is always more appealing than cheating

and thus the best responses are d∗c = d̃ (0) for λR ≤ (>) 2 (1− µ) and d∗e = 1 (0) if λR ≤ (>) 1
2(1−µ) .

(B) For λI ≥ u−1
(
f+λR
θe

)
⇔ θeu (λI) > f+λR, investment always takes place because it delivers

a payoff higher than the highest payoff from risk-sharing. Hence, the elite decides between building

the level of culture that induces also cooperation with her own kind and the one that maximizes

only the investment payoff. Since the elite does not play the risk-sharing game with the citizen,

31Note that for θeu
′ (λI) < 1 it can be the case that θeu (s∗DλI) + (1− s∗D)λI > f − λR > θeu (λI) for s∗D < 1.
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dc is irrelevant to d∗e. Formally, while the optimal cooperative de is given by arg maxde≥λR µde +

(1− µ) [θeu (λI) + de − f ]− d2
e
2 = d̃ (1− µ) if λR ≤ (>) 1 +

√
2µ− µ2, the optimal noncooperative

de equals arg maxde<λR (1− µ) [θeu (λI) + de − f ]− d2
e
2 = 1− µ (0) for λR > (≤) 1− µ. The citizen

faces a completely similar decision and, consequently, while the citizen’s best response is d∗c = d̃ (µ)

for λR ≤ (>) 1 +
√

1− µ2, the elite’s one is d∗e = d̃ (1− µ) if λR ≤ (>) 1 +
√

2µ− µ2.

In the remaining sub-ranges of λI , investment can fail because either (Ic) or (Ie) is violated.

This happens because of one of the following four circumstances:

(i) λI < u−1 (f − dc);

(ii) θeu (λI) < RHS, ∃s ∈ (0, 1) such that θeu (sλI) + (1 − s)λI = RHS but the citizen’s

expected payoff from investment is not worth the cost of accumulating culture;

(iii) θeu
′ (λI) ≥ 1 and θeu (λI) < RHS;

(iv) θeu
′ (λI) < 1 and θeu (ŝλI) + (1− ŝ)λI < RHS where θeu

′ (ŝλI) = 1.

Violations of (Ic) captured by conditions (i) and (ii) realize when there is too little value to entice

the citizen’s cooperation in investment. Condition (iii), on the other hand, entails that although

spending the entire value on public good production is the most efficient way of garnering the elite’s

support, its level is too low to sustain it. Finally, condition (iv) means that the elite cannot be

convinced to pick the investment activity even when her preferred sharing rule ŝ is selected. If one

among conditions (i)-(iv) holds, the best responses are the same prevailing in range (A). In the

following, we look at the cases in which none of these four conditions holds.

(C) For u−1
(
f+λR
θe

)
> λI ≥ u−1

(
f
θe

)
⇔ f ≤ θeu (λI) < f + λR, investment goes through

since (Ie) holds because max {θeu (ŝλI) + (1− ŝ)λI , θeu (λI)} ≥ f and we maintain that con-

ditions (i)-(iv) never realize. When dc < λR, (Ie) is slack since the payoff from risk-sharing

with the citizen is at most 0; thus, d∗e is as in range (B). When instead dc ≥ λR, (Ie) is slack

whenever the elite is cooperative and binding otherwise: this creates two subcases. If θeu (λI) <

f +λR− (1− µ), choosing a nonzero noncooperative level of culture de < λR makes the elite’s pay-

off negative and so d∗e ∈
{

0, d̃
}

. In particular, for λR > 1, Ue (dc ≥ λR, de = 0) = (1− µ)λR (+),

Ue (dc ≥ λR, de = λR) = (1− µ) [θeu (λI)− f ] + λR −
λ2
R
2 (++), and thus d∗e = λR (0) ∀1 < λR ≤

(>)µ+
√
µ2 + 2 (1− µ) [θeu (λI)− f ]. For λR ≤ 1, Ue (dc ≥ λR, de = 1) = (1− µ) [θeu (λI)− f ]+ 1

2

and Ue (dc ≥ λR, de = 0) = (1− µ)λR so that d∗e = 1 (0) if λR ≤ (>) min
{

1, 1
2(1−µ) + θeu (λI)− f

}
.

When f+λR−(1− µ) ≤ θeu (λI) < f+λR, the elite also considers de = 1−µ, which maximizes the

investment payoff but is possibly insufficient to sustain cooperative risk-sharing. This possibility

opens two further scenarios: (a) d∗e ∈ {0, 1− µ, λR} for 1 < λR; (b) d∗e ∈ {0, 1} if 1 ≥ λR. In case (a),
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Ue (dc ≥ λR, de = 1− µ) = (1− µ) [θeu (λI)− f ] + (1−µ)2
2 , which compared with (+) and (++) im-

plies that the elite prefers λR (1− µ) to 1−µ (λR) if λR ≤ (>) 1+
√

2µ− µ2; λR(0) to 0 (λR) if λR ≤

(>)µ+
√
µ2 + 2 (1− µ) [θeu (λI)− f ]; 1−µ (0) to 0 (1− µ) if λR ≤ (>) 1−µ

2 +θeu (λI)−f . For µ→

0, the thresholds determining these inequalities are ranked in increasing order and so d∗e = λR (0)

for λR sufficiently small (high). In case (b), d∗e = 1 (0) if λR ≤ (>) min
{

1, 1
2(1−µ) + θeu (λI)− f

}
.

Turning to the citizen, if de ≥ λR, then d∗c = d̃ (µ) whenever λR ≤ (>) 1+
√

1− µ2. If d∗e < λR ≤ d∗c ,

the equilibrium s1 is lower than 1 and implicitly defined by θeu (s1λI) + (1− s1)λI + d∗e = f + λR.

For d̂ (s1) < λR, the citizen gains d̃ − d̃2

2 + µu (s1λI) (max
{
µ2

2 , µd̂ (s1)− d̂(s1)
2

2

}
+ µu (λI)) from

selecting dc = d̃ (max
{
µ, d̂ (s1)

}
). Thus, d∗c = d̃

(
max

{
µ, d̂ (s1)

})
if d̃ ∈ (1− q1, 1 + q1) (other-

wise) with q1 ≡
√

1− 2µ [u (λI)− u (s1λI)]−max
{
µ2, 2µd̂ (s1)− d̂ (s1)

2
}

. When d̂ (s1) > λR,

the pertinent payoffs are Uc

(
d̂ (s1) , de < λR

)
= (1− µ) d̂ (s1) − d̂(s1)

2

2 + µf where we substi-

tuted the binding (Ic) condition and Uc (µ, de < λR) = µu (λI) + µ2

2 . Therefore, d∗c = d̂ (s1) (µ)

if d̂ (s1) ≤ (>) 1 − µ +
√

(1− µ)2 − 2µ [u (λI)− f ]− µ2 or λR ≥ λ̃R. Cooperating in risk-sharing

when λR is large can reduce s∗D so much that the citizen must build a substantial level of culture

to promote investment. This level could easily surpass λR and is higher the lower s1 is.

(D) For u−1
(
f
θe

)
> λI ≥ u−1

(
f−λR
θe

)
⇔ f − λR ≤ θeu (λI) < f , if the elite does not cooperate

(Ie) binds and thus the elite has no incentives to fix d∗e = 1 − µ. Let s2 < 1, implicitly defined

by θeu (s2λI) + (1− s2)λI = f + λR, be the equilibrium sharing rule in case of binding (Ie). If

dc < λR, Ue (dc < λR, 0) = 0 and Ue (dc < λR, de ≥ λR) = µ
(
d̃− λR

)
+(1− µ)

[
θeu (λI) + d̃− f

]
−

d̃2

2 so that the elite sets d∗e = 1 (0) if λR ≤ (>) 1
2µ −

1−µ
µ [f − θeu (λI)] and d∗e = λR (0) if

λR ∈ (1− µ− q2, 1− µ+ q2) (otherwise) with q2 ≡ 1 − µ +
√

(1− µ)2 − 2 (1− µ) [f − θeu (λI)].

This suggests that the elite may never cooperate. If dc ≥ λR, Ue

(
dc ≥ λR, d̃

)
= d̃ − (d̃)

2

2 and

Ue (dc ≥ λR, 0) = (1− µ)λR since constraint (Ie) always binds and d∗e = 1 (0) for λR ≤ (>) 1
2(1−µ) .

If de < λR and d̂(s2) ≥ λR or λR ≥ ˜̃
λR, the citizen picks d∗c = d̂ (s2) when affordable, and

maximizes the risk-sharing payoff otherwise. If de < λR and d̂(s2) < λR, the citizen can also turn

uncooperative and pick d̂(s2). If instead de ≥ λR, the citizen can maximize his investment payoff

by withholding cooperation since (Ie) is slack for de ≥ λR > dc. Thus, d∗c = µ (0) if λR > (≤)µ.

(E) For λ̃I ≤ λI < u−1
(
f−λR
θe

)
, a feasible investment and risk-sharing bring the same payoff.

Thus, the elite’s and the citizen’s choices of culture are the same prevailing in range (A).

To investigate the relationship between s∗D and both λI and λR, the relevant cases are (C), (D),

and (E) where s∗D ∈ (0, 1). In these three scenarios, d∗e (d∗c) weakly increases (decreases) in λI so
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that RHS weakly decreases in λI . Hence, s∗D weakly rises in λI . In the same ranges of λI , RHS

equals either f or f − de + λR and, thus, weakly increases in λR so that s∗D weakly falls in λR. �

Proof of Proposition 2

While democracy cannot take place for the values of λI in the range (A), it surely arises for those

in range (B) when both (Ic) and (Ie) are satisfied being λI > u−1
(
f+λR
θe

)
> u−1 (f). In the other

ranges, democracy prevails except when one among conditions (i)-(iv) holds. While conditions (i)

and (iii) suggest that lower realizations of λI diminish the chances of democracy, conditions (ii)

and (iv) reveal that, if λI is not sufficiently high, higher values of λR render investment impossible.

This is either because cooperation is expensive and cheating is lucrative or risk-sharing yields a

higher return than investment. Hence, λI always facilitates democratization, whereas λR has the

second-order effect of hindering it given intermediate values of λI . �

References

Acemoglu, Daron, Davide Cantoni, Simon Johnson, James A. Robinson. 2011. “The

Consequences of Radical Reform: The French Revolution.” American Economic Review,

101: 3286-3307.

Acemoglu, Daron, and Matthew O. Jackson. 2011. “History, Expectations, and Leader-

ship in the Evolution of Social Norms.” Unpublished.

Acemoglu, Daron, Simon Johnson, and James A. Robinson. 2001. “The Colonial Origins

of Comparative Development: An Empirical Investigation.” American Economic Review, 91:

1369-1401.

Acemoglu, Daron, Simon Johnson, and James A. Robinson. 2005. “The Rise of Europe:

Atlantic Trade, Institutional Change, and Economic Growth.” American Economic Review,

95: 546-579.

Acemoglu, Daron, and James A. Robinson. 2000. “Why Did the West Extend the

Franchise? Democracy, Inequality and Growth in Historical Perspective.” Quarterly Journal

of Economics, 115: 1167-1199.

Aghion, Philippe, Alberto Alesina, and Francesco Trebbi. 2004. “Endogenous Political

Institutions.” Quarterly Journal of Economics, 119: 565-611.

32



Altonji, Joseph G., Todd E. Elder, and Christopher R. Taber. 2005. “Selection on Ob-

served and Unobserved Variables: Assessing the Effectiveness of Catholic Schools.” Journal

of Political Economy, 113: 151-184.

Andersen, Thomas B., Jeanet Bentzen, Carl-Johan Dalgaard, Paul Sharp. 2013. “Pre-

Reformation Roots of the Protestant Ethic.” Unpublished.

Avallone, Paola. 2007. Prestare ai Poveri. Il Credito su Pegno e I Monti di Pietà in
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Table 1: The Risk-sharing Game When a Type i Agent Meets a Type −i Agent
Type −i Agent

Cooperate Non Cooperate
Type i Agent Cooperate di, d−i di − λR, λR

Non Cooperate λR, d−i − λR 0, 0

Table 2: The Investment Game Under Autocracy When pe is Chosen
Elite

Cooperate Non Cooperate
Citizen Cooperate θcu (sAλI ) + dc, u (sAλI ) + (1− sA)λI + de − f 0, 0

Non Cooperate f, de − f 0, 0

Table 3: The Investment Game Under Autocracy When pc is Chosen
Elite

Cooperate Non Cooperate
Citizen Cooperate u (sAγλI ) + dc, θeu (sAγλI ) + (1− sA)λI + de − f 0, 0

Non Cooperate f, de − f 0, 0

Table 4: The Investment Game Under Democracy When pc is Chosen
Elite

Cooperate Non Cooperate
Citizen Cooperate u (sDλI ) + dc, θeu (sDλI ) + (1− sD)λI + de − f 0, 0

Non Cooperate f, de − f 0, 0

Table 5: The Investment Game Under Democracy When pe is Chosen
Elite

Cooperate Non Cooperate
Citizen Cooperate θcu (sDγλI ) + dc, u (sDγλI ) + (1− sD)λI + de − f 0, 0

Non Cooperate f, de − f 0, 0

Figure 2: Maximal Citizen’s and Average Morality for µ→ 0 and d∗e ≤ λR

Notes: 1. To draw the graph, we assume that: a. the investment occurs for λI ≥ λ̃I ; b. µ→ 0 so that d∗c → d∗; c. d∗e ≤ λR.

2. λ̃I , λ̃R, and
˜̃
λR are defined in the appendix.

38



Table 6: The Sample
GENOA: Italy (Liguria); France (Corse). HOLY ROMAN EMPIRE: Austria (Styria, Tyrole); Belgium (Region Bruxelles, Region Wallone); Ger-
many (Baden-Wuerttemberg, Bayern, Brandenburg, Bremen - Hamburg - Niedersachsen, Hessen, Mecklenburg - Vorpommern, Nordrhein - Westfalen,
Rhainland-Pfalz - Saarland, Sachsen, Schleswig-Holstein, Thüringen - Sachsen-Anhalt); Luxembourg; Slovenia (Carniola, Styria). KINGDOM OF
BOHEMIA: Czech Republic (Eastern Czech Republic, Western Czech Republic); Poland (Western Poland). KINGDOM OF PORTUGAL: Portugal
(Alentejo, Algarve, Centro, Norte). KINGDOM OF SICILY: Italy (Abruzzo - Molise, Basilicata - Campania, Calabria, Sicilia); Malta. KINGDOM
OF TUSCANY: Italy (Toscana). PAPAL STATE: Italy (Emilia-Romagna, Lazio); San Marino. PROVINCES: Netherlands (Noord Nederland
- Groningen, Oost Nederland, West Nederland, Zuid Nederland). REIGN OF ENGLAND: Ireland (Eastern Ireland, Western Ireland); UK (East
Anglia - London, East Midlands, North-Eastern UK, North-Western UK, Northern Ireland, Scotland, South-Eastern UK, South-Western UK, Wales,
West Midlands, Yorkshire - Humberside). REIGN OF FRANCE: Belgium (Vlaams Gewest); France (Eastern France, Ile De France, Mediter-
rean France, Northern France, Paris Basin, South-Eastern France, South-Western France, Western France). REIGN OF HUNGARY: Hungary
(Central Hungary, Styria-Hungary, Western Hungary); Slovakia (Eastern Slovakia, Western Slovakia). REIGN OF POLAND: Poland (Eastern
Poland, Northern Poland, Southern Poland). REIGN OF SPAIN: Andorra; Gibraltar; Spain (Andalucia, Aragon, Asturias - Cantabria, Baleares,
Castilla-La Mancha, Castilla y León, Cataluna, Comunidad Valenciana, Extremadura, Galicia, Madrid, Murcia, Navarra - Rioja, Pais Vasco). SAR-
DINIAN GIUDICATI: Italy (Sardegna). SAVOY: Italy (Piemonte - Valle D’Aosta). STATE OF MILAN: Italy (Lombardia). SWISS CANTONS:
Switzerland (Northern Switzerland, Southern Switzerland). VENICE: Italy (Friuli Venezia Giulia - Trentino Alto Adige - Veneto).

Note: 1. The names of the historical polities are in capital letters, those of the regions that constitute our cross-section identifiers are
in Italic lowercase letters, and those of the present-day countries to which the regions belong are in regular lowercase letters.

Figure 3: The Long-run Evolution of Formal and Informal Institutions

Note: 1. The range of each variable is divided into five intervals using the goodness of variance fit method.
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Figure 4: Climate Volatility in the Sample and in all Guiot et al.’s (2010) Cells

Figure 5: Geography

Note: 1. The range of each variable is divided into five intervals using the goodness of variance fit method.
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Table 7: Summary of Variables
Variable Definition and Sources Statistics
Democracy: See text. Source: Authors’ codification. 1.814

(1.107)
Democracy-1000-1600 : Democracy averaged over the 1000-1600 period. Source: Authors’ codification. 1.813

(0.688)
Democracy-1950-2010 : See Guerriero (2014). 6.024

(1.385)
(In)formal Culture: See text. Sources: Van Der Meer (1965); Moorman (1983). 0.123
institutions: (0.253)

Culture-1000-1600 : Culture averaged over the 1000-1600 period. Sources: Van Der Meer (1965); 0.123
Moorman (1983). (0.132)

Monti: See text. Sources: Montanari (1999); Avallone (2007). 0.026
(0.065)

Culture-2008 : See text. Source: European Value Study, GESIS (2008). - 0.052
(0.938)

Mediterranean: Dummy equal to 1 if the region has a direct access to the Mediterranean sea, 0 0.222
otherwise. (0.416)

Atlantic: Dummy equal to 1 if the region has a direct access to the Atlantic sea, 0 0.367
otherwise. (0.482)

Temperature-SD: Standard deviation of the growing season temperature in the previous 50 years in 0.455
Celsius averaged over the cells in the region. Source: Guiot et al. (2010). (0.128)

Temperature-SD2: Temperature-SD squared. Source: Guiot et al. (2010). 0.223
(0.135)

Geography: Temperature-SD-950-1600 : Temperature-SD averaged over the 950-1600 period. Source: Guiot et al. (2010). 0.528
(0.122)

Temperature-A: Mean of the growing season temperature in the previous 50 years in Celsius 0.015
anomalies relative to the 1961-1990 mean averaged over the cells in the region. (0.269)
Source: Guiot et al. (2010).

Temperature-A-950-1600 : Temperature-A averaged over the 950-1600 period. Source: Guiot et al. (2010). 0.015
(0.036)

Franciscans: Dummy for Umbria and Marche. 0.011
(0.105)

Ruggedness: Average terrain ruggedness in the region. Source: G-Econ (2010). 0.170
(0.130)

Wars: Average number of years of war in the preceding century. Source: Acemoglu, 0.411
Other Johnson, and Robinson (2005). (0.400)
controls: Urbanization: Urban potential. Source: Bairoch, Batou, and Chèver (1988). 192.156

(280.242)

Note: 1. The last column reports the mean value and, in parentheses, the standard deviation of each variable. All the statistics are
computed for the sample used in table 8 except for Monti, which is calculated for the sample employed to obtain table 10,
and Democracy-1950-2000, Culture-2008, Democracy-1000-1600, Culture-1000-1600, Temperature-SD-950-1600, Temperature-A-950-
1600, and Franciscans, which are computed for the sample used to get the estimates reported in table 11.
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Table 8: The Geographic Origins of Formal and Informal Institutions
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

The dependent variable is:
Democracy Culture Democracy Culture Democracy Culture Democracy Culture Democracy Culture

Mediterranean × 1050
- 0.082 0.012 - 0.022 0.008 - 0.083 0.012 - 0.077 0.009 - 0.020 0.007
(0.034)** (0.005)** (0.020) (0.003)** (0.034)** (0.005)** (0.034)** (0.005)* (0.018) (0.003)**

Mediterranean × 1100
1.061 0.019 0.865 0.018 1.066 0.022 1.067 0.016 0.874 0.020
(0.467)** (0.006)*** (0.613) (0.006)*** (0.466)** (0.007)*** (0.468)** (0.006)*** (0.613) (0.007)***

Mediterranean × 1150
1.039 0.019 0.888 0.007 1.044 0.022 1.050 0.014 0.900 0.007
(0.481)** (0.009)** (0.608) (0.006) (0.480)** (0.010)** (0.481)** (0.009) (0.608) (0.006)

Mediterranean × 1200
1.014 0.009 0.780 0.009 1.017 0.010 0.988 0.021 0.761 0.021
(0.449)** (0.006) (0.582) (0.006) (0.448)** (0.007) (0.456)** (0.012)* (0.593) (0.013)

Mediterranean × 1250
1.049 0.001 0.888 0.005 1.052 0.003 1.012 0.019 0.860 0.022
(0.374)*** (0.008) (0.405)** (0.008) (0.374)*** (0.008) (0.384)*** (0.009)** (0.414)** (0.010)**

Mediterranean × 1300
0.473 0.035 0.351 0.039 0.482 0.041 0.466 0.039 0.365 0.042
(0.320) (0.019)* (0.336) (0.021)* (0.320) (0.020)** (0.325) (0.017)** (0.341) (0.020)**

Mediterranean × 1350
0.638 0.093 0.364 0.110 0.647 0.099 0.630 0.097 0.379 0.112
(0.338)* (0.035)*** (0.325) (0.039)*** (0.339)* (0.036)*** (0.341)* (0.034)*** (0.333) (0.039)***

Mediterranean × 1400
0.262 0.143 0.109 0.163 0.275 0.151 0.226 0.160 0.108 0.179
(0.312) (0.062)** (0.277) (0.071)** (0.313) (0.064)** (0.313) (0.057)*** (0.282) (0.068)***

Mediterranean × 1450
0.245 0.225 0.059 0.243 0.258 0.233 0.208 0.243 0.054 0.261
(0.313) (0.088)** (0.311) (0.100)** (0.314) (0.090)*** (0.314) (0.083)*** (0.313) (0.097)***

Mediterranean × 1500
0.003 0.358 - 0.073 0.368 0.002 0.357 - 0.016 0.367 - 0.069 0.364
(0.303) (0.118)*** (0.345) (0.135)*** (0.303) (0.119)*** (0.304) (0.114)*** (0.350) (0.133)***

Mediterranean × 1550
0.266 0.509 - 0.0003 0.519 0.264 0.507 0.248 0.518 0.009 0.512
(0.321) (0.151)*** (0.359) (0.173)*** (0.321) (0.151)*** (0.323) (0.148)*** (0.363) (0.172)***

Mediterranean × 1600
0.143 0.648 0.011 0.638 0.150 0.652 0.200 0.620 0.099 0.596
(0.327) (0.188)*** (0.375) (0.217)*** (0.328) (0.188)*** (0.322) (0.190)*** (0.374) (0.220)***

Atlantic × 1050
0.103 - 0.008 0.076 - 0.007 0.103 - 0.008 0.097 - 0.005 0.070 - 0.004
(0.040)*** (0.005) (0.029)** (0.004) (0.040)** (0.005) (0.038)** (0.005) (0.028)** (0.004)

Atlantic × 1100
- 0.144 - 0.004 - 0.059 - 0.002 - 0.145 - 0.005 - 0.152 - 0.001 - 0.067 0.002
(0.211) (0.006) (0.172) (0.006) (0.212) (0.006) (0.211) (0.006) (0.171) (0.007)

Atlantic × 1150
- 0.358 - 0.016 - 0.281 - 0.011 - 0.358 - 0.016 - 0.368 - 0.011 - 0.290 - 0.006
(0.228) (0.009)* (0.205) (0.008) (0.229) (0.009)* (0.229) (0.008) (0.205) (0.007)

Atlantic × 1200
- 0.549 - 0.001 - 0.439 - 0.001 - 0.543 0.002 - 0.573 0.010 - 0.456 0.016
(0.228)** (0.006) (0.194)** (0.006) (0.230)** (0.006) (0.234)** (0.010) (0.203)** (0.012)

Atlantic × 1250
- 0.007 0.019 0.062 0.019 - 0.001 0.022 - 0.020 0.025 0.056 0.030
(0.218) (0.008)** (0.223) (0.008)** (0.220) (0.009)** (0.223) (0.008)*** (0.229) (0.011)***

Atlantic × 1300
- 0.102 0.018 - 0.048 0.018 - 0.101 0.018 - 0.114 0.024 - 0.062 0.026
(0.213) (0.013) (0.224) (0.015) (0.214) (0.014) (0.215) (0.012)** (0.227) (0.013)**

Atlantic × 1350
- 0.047 0.027 0.065 0.023 - 0.046 0.027 - 0.053 0.029 0.058 0.028
(0.217) (0.019) (0.227) (0.020) (0.217) (0.020) (0.217) (0.017)* (0.228) (0.018)

Atlantic × 1400
0.298 0.012 0.370 0.003 0.304 0.016 0.288 0.017 0.362 0.015
(0.178)* (0.025) (0.188)* (0.026) (0.178)* (0.026) (0.183) (0.020) (0.193)* (0.022)

Atlantic × 1450
0.137 0.008 0.221 0.0004 0.143 0.011 0.126 0.013 0.211 0.013
(0.198) (0.030) (0.207) (0.032) (0.200) (0.031) (0.204) (0.025) (0.214) (0.028)

Atlantic × 1500
- 0.300 - 0.003 - 0.271 - 0.005 - 0.299 - 0.002 - 0.309 0.002 - 0.286 0.003
(0.204) (0.039) (0.209) (0.041) (0.204) (0.039) (0.211) (0.035) (0.213) (0.038)

Atlantic × 1550
- 0.157 - 0.004 - 0.060 - 0.003 - 0.156 - 0.004 - 0.160 - 0.003 - 0.068 0.003
(0.230) (0.048) (0.234) (0.050) (0.230) (0.048) (0.234) (0.045) (0.237) (0.047)

Atlantic × 1600
0.410 - 0.046 0.467 - 0.040 0.414 - 0.043 0.408 - 0.045 0.464 - 0.030
(0.301) (0.061) (0.307) (0.063) (0.299) (0.061) (0.299) (0.060) (0.304) (0.061)

Temperature-SD
0.299 0.505 0.045 0.597 0.291 0.485 0.307 0.473 0.044 0.578
(0.432) (0.204)** (0.475) (0.253)** (0.430) (0.203)** (0.426) (0.210)** (0.471) (0.254)**

Temperature-SD2 - 0.294 - 0.326 - 0.280 - 0.269 - 0.315
(0.160)* (0.205) (0.161)* (0.160)* (0.209)

p-value for Ruggedness
× 1050-1600 dummies [0.01] [0.02] [0.01] [0.04]

Wars
- 0.026 - 0.015 - 0.029 - 0.018
(0.064) (0.012) (0.066) (0.012)

Urbanization
- 0.0004 0.0002 - 0.0003 0.0002
(0.0003) (0.0001)*** (0.0003) (0.0001)***

Within R2 0.33 0.59 0.33 0.59 0.33 0.59 0.33 0.60 0.33 0.60
Number of
observations 1170 1170 1170 1170 1170 1170 1170 1170 1170 1170

Notes: 1. Fixed time and region effects OLS with errors clustered at the regional level. The specifications always include Temperature-A.
2. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.
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Table 9: Using Selection on Observables to Assess the Bias from Unobservables
(1) (2) (3) (4)

The dependent variable is:
Democracy Culture Democracy Culture

The ratio is calculated for the variable:

Mediterranean × 1050 15.4 0.32

Mediterranean × 1100 107.1 4.67

Mediterranean × 1150 65.94 6.47

Mediterranean × 1200 43.09 3.01

Mediterranean × 1250 30.79 4.55

Mediterranean × 1300 237.5 3.38

Mediterranean × 1350 639 10.3 1.46 5.89

Mediterranean × 1400 6.72 4.97

Mediterranean × 1450 9.65 7.25

Mediterranean × 1500 45.75 60.67

Mediterranean × 1550 85.83 170.67

Mediterranean × 1600 26 11.46

Atlantic × 1400 58.60 5.66

Atlantic × 1450 18.57 2.85

Atlantic × 1500 38.5 20.43

Atlantic × 1550 79.5 0.76

Atlantic × 1560 206 8.59

Temperature-SD 8.35 7.92

Temperature-SD2 6.35 15

The extra controls in the full set are
Wars, Urbanization, YES YES YES YES
and Ruggedness × 1050-1600 dummies NO NO YES YES

Note: 1. Each cell reports a ratio based on the coefficient for the relevant variable from two regressions. In one, the covariates are those

included in the specifications reported in columns (1) and (2) of table 8. Call this coefficient γR. In the other, the “full set”
of covariates include those incorporated in columns (1) and (2) of table 8 plus Wars and Urbanization (Wars, Urbanization, and
Ruggedness × 1050-1600 dummies) in columns (1) and (2) (columns (3) and (4)). The sample size of both regressions is the same.

The reported ratio is calculated as the absolute value of γF /(γR − γF ).

Figure 6: The Commitment Dimension
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Table 10: A Closer Look at the Commitment Dimension
(1) (2) (3) (4) (5) (6)

The dependent variable is:
Democracy Culture Monti Democracy Culture Monti

Mediterranean × 1450
1.230 0.325 - 0.009 1.693 0.288 - 0.006
(0.522)** (0.192)* (0.010) (0.708)** (0.187) (0.013)

Mediterranean × 1500
0.077 0.499 0.033 0.183 0.386 0.024
(0.324) (0.183)*** (0.011)*** (0.535) (0.176)** (0.011)**

Mediterranean × 1550
1.530 - 0.058 - 0.018 1.819 - 0.212 - 0.034
(0.599)** (0.277) (0.032) (0.627)*** (0.390) (0.041)

Mediterranean × 1600
0.464 0.969 0.096 0.621 0.812 0.055
(0.358) (0.401)** (0.063) (0.518) (0.356)** (0.030)*

Temperature-SD
9.611 27.392 3.451 10.145 24.860 2.968
(1.681)*** (11.992)** (1.377)** (1.620)*** (13.324)* (1.250)**

Temperature-SD2 - 20.186 - 2.570 - 18.333 - 2.207
(9.080)** (1.031)** (10.147)* (0.942)**

p-value for Ruggedness
× 1450-1600 dummies [0.27] [0.58] [0.46]

Urbanization
- 0.0001 - 0.0001 - 0.00001
(0.0001) (0.0002) (0.00001)

R2 0.48 0.44 0.44 0.52 0.46 0.49
Number of observations 70 70 70 70 70 70

Notes: 1. OLS with robust standard errors. The specifications always include a constant term and Temperature-A. Wars is omitted from
columns (4) to (6) due to multicollinearity.

2. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.

Table 11: Persistent Endogenous Formal and Informal Institutions
(1) (2) (3) (4)

The dependent variable is:
Democracy-1950-2000 Culture-2008 Democracy-1950-2000 Culture-2008

Democracy-1000-1600
0.668
(0.199)***

Culture-1000-1600
2.499
(1.114)**

Mediterranean
- 0.634 1.057 - 0.463
(0.335)* (0.352)*** (0.241)*

Atlantic
0.288 0.393 0.511
(0.211) (0.355) (0.234)**

Temperature-SD-950-1600
- 1.074 - 0.534 2.146
(0.775) (1.119) (0.715)***

R2 0.10 0.11 0.09 0.12
Number of observations 90 89 90 89

Notes: 1. OLS with robust standard errors. The specifications always include a constant term. In addition, we also consider Franciscans
in the specification of column (2).

2. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.
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APPENDIX (NOT FOR PUBLICATION)

Robustness to Alternative Assumptions

The Number of Agents is Finite

Suppose that the number of agents is N , where N is odd and a majority m ≥ N+1
2 of them

are citizens. Let f̃ = f
m be the up front payment each citizen receives in the investment game.

We are seeking conditions parallel to those recorded in assumption 1 so that democracy can be

observed. To this purpose, suppose the elite chooses autocracy and then investment. Given that

k < m citizens have already cooperated, a citizen does not cooperate in the production of pe if

u
(
k
mγλ

)
− u

(
k−1
m γλ

)
< f̃ − d.

Due to the concavity of u, the left hand side of inequality (1) is maximized at k = 1. Thus,

there is a free riding effect such that, if no one else cooperates, the gains from cooperating are

the highest. For cooperation not to occur at all, we set k = 1 in inequality (1) and assumption

1c now reads as γ < m
λ
u−1

(
f̃ − d

)
. Finally, assumption 1b can be derived from the inequality

u
(
k
mλ
)
−u

(
k−1
m λ

)
< f̃−d

θc
for k = 1 or θc <

f̃−d
u
(
λ
m

) and assumption 1a rewrites as f̃ > d > λ > 1. �

Relaxing Assumption 1

In the following, we relax one inequality at a time and accentuate its role in the process.

(1) d < λ: This restriction suggests that cooperative risk-sharing may no longer be feasible if

λR exceeds what a group can afford—i.e., d < λR. If so, then the elite’s reservation values is zero

and s∗D (0, 0) becomes the only feasible sharing rule. As a consequence, the choice of the political

regime will no longer be shaped by de and dc.

(2) f < d: In this case, cooperating in the investment game can be a dominant strategy for the

citizen. This helps democratization by easing both incentive compatibility conditions and, hence,
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mitigating the need of both sides to strategically suppress their morality.

(3) λ < 1: On the one hand, this new condition reduces the appeal of cheating one’s partner in

risk-sharing and, as a result, increases the prospects of democracy; more formally, constraint (Ie)

is slack. On the other hand, it reduces the amount of public good that can be produced, making

more likely that the citizen expropriates f and does not produce pc. �

Dynamics

When λI,2 is in range (C), since µ→ 0, the elite always chooses de,2 = 0 and derives λR,2 when

the citizen selects a morality that credibly signals her cooperation in investment. By comparing the

elite’s payoff from not overthrowing the citizen—i.e., (1− µ− β)λR,2—to the one from restoring

autocracy—i.e., µ
µ+ββαλI,2, the condition leading to a coup is

λI,2
λR,2

> µ+β−(µ+β)2
µβα . If this condition

holds, then the elite initiates a coup irrespective of the citizen’s morality choice dc,2 and each group

builds a morality level that maximizes the risk sharing payoff. While the elite’s decision is the same

as in range (A) of the basic set-up, the citizen’s one is almost identical with the minor modification

that the probability of meeting a fellow citizen is now 1− µ− β. If the condition for a coup fails,

then the citizen has a very good reason to sustain democracy since reversion to autocracy would

entail the loss of the transfer 1−µ−β
1−µ βαλ2I and f . The citizen is willing to build a dc,2 such that

(1− µ) dc,2Idc,2≥λR,2 −
d2
c,2

2 + µf + 1−µ−β
1−µ βαλI,2 ≥ risk-sharing payoff.

The risk-sharing payoff equals (1−µ−β)2
2 if λR,2 ≤ 1−µ−β; (1− µ− β)λR,2−

(λR,2)
2

2 if 1−µ−β <

λR,2 ≤ 2 (1− µ− β); zero for λR,2 > 2 (1− µ− β). The case where λI,2 belongs to range (B) is sim-

ilar: since investment is more lucrative, there are no commitment issues on behalf of the citizen and

reviving autocracy is harder. The elite overthrows the citizen if (1− µ− β) [θeu (λI,2)− f + de,2] <

µ
µ+ββαλI,2. If this in not true, democracy reigns. Finally, if λI,2 belongs to range (D), it is harder

for democracy to persist because of the small investment payoff θeu (λI,2) + de − f . �
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An Example With a Different Timing

Imagine a scenario where we change the order of events but as before assume that the decision at

each step is irreversible: 1. the elite chooses the economic engagement; 2. both groups select their

morality; 3. the elite decides whether to sanction democracy; 4. groups announce the sharing rules.

In the last stage the citizen always chooses s∗D = 1—i.e., condition (IE) is now useless. Because of

assumptions 1 and 2, the only possible pairs of regime and economic activity are ‘autocracy and risk-

sharing’ and ‘democracy and investment; in other words, the elite does not choose investment (risk

sharing) in the first stage only to retain autocracy (introduce democracy) later on. In the second

period, each group picks the level that maximizes her expected payoff from future interactions.

Hence, the citizen cooperates if u (λI) ≥ f − d∗c
(
ÎE

)
, and the elite if θeu (λI) + d∗e ≥ f

(
ÎE

)
. The

elite chooses investment and democracy if and only if both inequalities hold. This is always the

case if λI ≥ u−1
(
f
θe

)
. Notice that this threshold is lower than the corresponding threshold in the

benchmark case—i.e., the one limiting range (B). This is because, morality decision is no longer

a strategic instrument for either group to affect the economic outcome. However, the fact that

the groups cannot manipulate their morality levels does not necessarily expand the range in which

democracy occurs since the citizen’s morality choice no longer possesses a signaling property.

Let us now study the morality choices. When λR ≤ 1 and θeu (λI) ≥ f − λR, d∗c = d∗e = 1,

democracy and investment take place. For λR > 1 and θeu (λI) ≥ f −µ, the potential moral values

candidates are: (d∗c , d
∗
e) ∈ {(λR, λR) , (µ, λR) , (λR, 1− µ) , (0, 0)} and the elite allows democracy

given any such pair. The citizen’s expected payoff for (d∗c , d
∗
e) is λR+µu (λI)−

λ2
R
2 for d∗c = λR, and

µ (u (λI) + µ)− µ2

2 if d∗c = µ. Analogously, the elite’s expected payoff is λR + (1− µ) θeu (λI)−
λ2
R
2

if d∗e = λR, and (1− µ) [θeu (λI) + 1− µ] − (1−µ)2
2 if d∗e = 1 − µ. For 1 < λR ≤ 2, the choices are

d∗c = d∗e = λR; and for λR > 2, the morality levels are d∗c = 1 − µ and d∗e = µ. High levels of

λR have a more adverse effect on democracy in this version of the game than in the benchmark
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timeline. Given λR > 2 if f − λR ≤ u (λI) < f − (1− µ), neither
(
Îc

)
nor

(
Îe

)
holds; or if

u (λI) > f − (1− µ) and f − λR ≤ θeu (λI) < f − µ, then
(
Îe

)
does not hold. If the elite were to

introduce democracy, neither group would undertake the incentive compatible level of morality and

investment would fail. This range of λR and λI is a subset of range (D) in the Appendix. Under

these circumstances, d∗c = d∗e = 0. Finally, if θeu (λI) < f − λR, which coincides with ranges (A)

plus (E) of the benchmark analysis, democracy can never happen. The morality choices are then

made with the objective of maximizing risk-sharing payoff. For λR ≤ 2, d∗e = λR; d∗c = λR for

2 (1− µ) ≤ λR and d∗c = 0 for 1 < λR < 2 (1− µ). For λR > 2, the equilibrium pair is (0, 0). �

Data on Political Institutions

The Polity dataset codes various “institutionalized authority” characteristics of political regimes

across the world after the year 1800 (Marshall and Jaggers, 2009). Our measure of political insti-

tutions refers to the variable “constraint on the executive”. This variable ranges from 1 to 7, with

higher values corresponding to more checks and balances on executive powers and a more account-

able executive. A value of 1 corresponds to a situation in which there are no regular limitations

on the executive’s actions as distinct from irregular limitations such as the threat or actuality of

coups and assassinations. To quote from POLITY IV : “Absolutist monarchies, regardless of their

openness to public dissent or respect for civil liberties, are typically coded here. In other words,

this code is not used to differentiate between benevolent absolute monarchs and malevolent ones.

So long as constraints on their power are non-existent, it is coded here.” A value of 3 describes

executives that face real but limited constraints. For instance, there is a legislative body that has

more than just consultative functions, but can also delay implementation of executive decrees, or

can initiate some categories of legislation. A value of 5 corresponds to an executive having more

effective authority than any accountability group but subject to substantial constraints by them.
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Examples are a legislature that often modifies or defeats executive proposals for action; a council

or legislature that sometimes refuses funds to the executive; an accountability group that makes

important appointments to administrative posts. Finally, a value of 7 corresponds to a situation in

which accountability groups have effective authority equal to or greater than the executive in most

activity. The values of 2, 4 and 6 correspond to transitions between the above situations.

First, we accounted for the territorial changes that took place in Europe between 1000 and 1600.

In doing so we referred mainly to the historical maps provided in Duby (2001), Sellier (2002), and

Nussli (2003). When regions did not have substantial political autonomy, we assigned to all regions

in the same country the value of constraints in the executive coded by Acemoglu et al. (2005) when

accurate. This procedure took care of Austria, Hungary, Ireland, Poland, Portugal, and the UK. In

all other cases—i.e., Belgium, the Czech Republic, France, Germany, Italy, Netherlands, Slovakia,

Slovenia, Spain, and Switzerland—we followed the approach developed by Acemoglu, Johnson, and

Robinson (2005) and Tabellini (2010), and coded the variable “constraints on the executive” using

the criteria explained above to summarize the historical situation in a 40 year window around each

date. This strategy avoids distortions due to a few unusual years. Our sources were Galasso (1976),

Stearns (2001), and Ortu (2005). Below we summarize the main stylized facts for each region.

Andorra, Gibraltar, and Spain

The Reign of Spain

From the second half of the twelfth century, considerable differences arose between the king-

dom of Aragon—i.e., the regions of Aragon, Baleares, Cataluna and from 1245 the Comunidad

Valenciana—and the remaining part of the country: i.e., the kingdoms of Castile, Leon, Grenada,

and Navarre [Stearns 2001, p. 179-180, 218-222, 247-250, 294-296]. Indeed, while these regions

followed a comparable institutional evolution, the kingdom of Aragon (1137-1479) experienced

between 1150 and 1213 a “considerable agricultural development, population expansion, and the
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growth of peasant freedom. In town such as Tarragona, Lerida, and especially Barcelona, en-

trepreneurs, involved in the trade of Moorish slaves, emerged as a class of “proto-patricians,”

business people whose local power rested on their wealth [. . . ]. The towns gained independence

from feudal and ecclesiastical authorities” [Stearns 2001, p. 219 and 221].

This institutional experience naturally paved the way to the formation of local parliaments

called “Cortes” at the beginning of the 13th century. They constituted, even after the union of

Castile and Aragon, the guarantors of local freedoms and prerogatives.32 “Although approval of

taxation [that was mainly a burden of the citizenry, given the exemption allowed to nobles and the

clergy] was the cortes’ most important function, they also played a role in matters of the succession

(e.g., Isabella of Castille in 1474) and foreign policy.” [Stearns 2001, p. 247]. Moreover, they had

permanent committees, called “Diputaciòn” or “Generalitat”, endowed with fiscal competences

and, over time, they also acquired some veto powers over war engagement and legislation. As a

result, the “Generalitat” became the de facto caretakers of local liberties. Only the repression by

Peter IV in Epila (1348) marked the beginning of a slow decline that became significant in the

XVII century. Yet, even then, when they met, the cortes kept dealing with fiscal, political and

legislative matters. Castile and Leon developed as well their own cortes between the 12th and

13th centuries [Stearns 2001, p. 247], yet the independence of these institutions was in no way

comparable to those in the kingdom of Aragon. To account for the differences in the institutional

framework between the kingdoms of Aragon, we assigned to Aragon, Baleares, and Cataluna the

value of “constraints on the executives” of: 1 between 1000 and 1100; 4 between 1150 and 1350;

3 between 1400 and 1600. Because the Comunidad Valenciana became part of the kingdom only

in in 1245 its scores differ from the other regions in both 1150 and 1200 when they equal 1 and 2

respectively. Following Acemoglu et al. (2005), all the other Spanish regions are given the value:

32Indeed, under the unitary reign of Spain, any Castile’s king had to comply with “constitutions” or “fueros”
of the kingdom of Aragon regions (Tabellini, 2010).
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1 between 1000 and 1150; 2 between 1200 and 1450; 1 between 1500 and 1600.

Austria, Germany, Liechtenstein, and Slovenia

The Holy Roman Empire

The Holy Roman Empire looked to Charlemagne, King of the Franks, as its founder, who

had been crowned Emperor of the Romans in 800 by Pope Leo III. The Roman Empire was thus

revived in the hands of the Frankish king. This Translatio imperii remained the basis for the

Holy Roman Empire, at least in theory, until its demise in 1806. The Carolingian imperial crown

was initially disputed among the Carolingian rulers of Western Francia—France—and Eastern

Francia—Germany, with first the western king—Charles the Bald—and then the eastern—Charles

the Fat—attaining the prize. However, after the death of Charles the Fat in 888 the Carolingian

Empire broke asunder, never to be restored. According to Region of Prüm, each part of the realm

elected a “kinglet” from its own “bowels.” Around 900, East Francia saw the reemergence of

autonomous stem duchies: Franconia, Bavaria, Alemannia, and Saxony. After the Carolingian king

Louis the Child died without an heir in 911, East Francia did not turn to the Carolingian ruler of

West Francia to take over the realm but instead elected one of the dukes, Conrad of Franconia who,

in turn, yielded the crown to his main rival, Henry of Saxony (919-936). Henry was elected king at

the Diet of Fritzlar in 919. Henry died in 936 but his family, the Liudolfing or Ottonian dynasty

would continue to rule the Eastern kingdom for roughly a century. Henry’s designated successor,

Otto, was elected King in Aachen in 936. After overcoming a series of revolts, the king managed

to control the appointment of dukes and often also employed bishops in administrative affairs.

Following the coronation of Otto as Emperor by the Pope, the affairs of the German kingdom were

intertwined with that of Italy and the Papacy. The kingship passed on by election, but Kings often

had their sons elected during their lifetime to keep the crown within their families. This changed

only after the end of the Salian dynasty in the 12th century when the fierce opposition of this
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tradition by the dukes and nobles led to the establishment of the collegiate of Electors.

When the Salian dynasty ended with Henry V’s death in 1125, the princes chose not to elect

the next of kin, but rather Lothair, the moderately powerful yet already old Duke of Saxony. When

he died in 1138, to rein royal power; the princes did not elect Lothair’s favored heir, his son-in-law

Henry the Proud of the Welf family, but Conrad III of the Hohenstaufen family, close relatives of

the Salians, causing a century of strife between the two houses. Conrad ousted the Welfs from the

possessions, but after his death in 1152, his nephew Frederick I “Barbarossa” succeeded and made

peace with the Welfs, restoring his cousin Henry the Lion to his—albeit diminished—possessions.

The Hohenstaufen rulers increasingly lent land to ministerialia, formerly non-free service men,

which Frederick hoped would be more reliable than dukes. Initially employed to serve in war, this

new class of people would form the basis for the later knights, another basis of imperial power.

Another important constitutional move at Roncaglia was the establishment of a new peace for

all of the Empire, an attempt to abolish private feuds not only between the many dukes, but

on the contrary a means to tie the Emperor’s subordinates to a legal system of jurisdiction and

public prosecution of criminal acts. Finally the Hohenstaufen kings granted special privileges to

cities in strategic locations in order to counteract the power of the local magnates. In particular,

the Swabian Imperial cities, located in the modern regions of Baden-Wuerttemberg and Bayern,

attained great prosperity under the protection of the Hohenstaufen until the deposition of Frederic

I’s son, Frederic II, in 1245 and the extinction of the Hohenstaufen dynasty in 1268. Until the

end of the 13th century, the Swabian cities were endowed of an organ of self-government, the town

council or Rat, which was presided by one, two or more elected burgomasters or proconsules. As

units of local government, the towns could manage its own affairs, for instance, settling mercantile

disputes and imposing fines for infringement of a right or the violation of an obligation or duty.

The interregnum ensuing by the death of Frederick II in 1250 ended with the unanimous election
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of Rudolph I of Habsburg in 1273. The difficulties in electing the king precipitated the emergence of

a fixed college of Prince-electors—Kurfürsten, whose composition and procedures were set forth in

the Golden Bull of 1356. This development probably best symbolizes the emerging duality between

emperor and realm—Kaiser and Reich, which were no longer considered identical. This can also

be seen in the way the post-Hohenstaufen kings attempted to sustain their power. Earlier, the

Empire’s strength originated from its land, the so-called Reichsgut, which always belonged to the

king of the day and included many Imperial Cities. After the 13th century, the relevance of the

Reichsgut faded, even though some parts of it did remain until the Empire’s end in 1806. Instead,

the kings, beginning with Rudolph I of Habsburg, increasingly relied on the lands of their respective

dynasties to support their power. In contrast to the scattered and hard-to-administer Reichsgut,

these territories were relatively compact and thus easier to control. When Frederick III needed the

dukes to finance war against Hungary in 1486 and at the same time had his son, later Maximilian I

elected king, he was presented with the dukes’ united demand to participate in an Imperial Court.

For the first time, the assembly of the electors and other dukes was now called the Imperial Diet.

While Frederick refused, his more conciliatory son finally convened the Diet at Worms in 1495,

after his father’s death in 1493. Here, the king and the dukes agreed on four bills, commonly

referred to as the Imperial Reform: a set of legal acts to give the disintegrating Empire back some

structure. Among others, this act produced the Imperial Circle Estates and the Imperial Chamber

Court: structures that would persist until the end of the Empire in 1806. In 1519, already reigning

as Carlos I in Spain, Charles V took up the imperial title. The balance between these separate

inheritances would be defining elements of his reign, and would ensure that personal union between

the Spanish and German crowns would be short-lived. The reformation fueled by Martin Luther

strengthened these frictions so that Charles V continued to battle the French and the Protestant

princes in Germany for much of his reign. After his son Philip married Queen Mary of England, it
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appeared that France would be surrounded by Habsburg domains, but this hope proved unfounded

in the absence of a heir. In 1555, Paul IV was elected pope and took the side of France, whereupon

an exhausted Charles abdicated and divided his territories between Philip and Ferdinand of Austria

shutting down any remaining prospect of a truly European Holy Roman Empire.

Taking into account the discontinuity represented by the communes in Southern Germany, we

gave a value of 1 for the period between 1000 and 1600 always to all the regions in Austria, Germany,

Liechtenstein, and Slovenia except Baden-Wuerttemberg and Bayern. These two regions, instead,

have a value of 4 between 1150 and 1300 and 1 for the remaining time period.

Belgium, Luxembourg and The Netherlands

The Provinces

While the Treaty of Verdun in 843 divided Belgium into a set of fiefdoms who, during the

Middle Ages, were vassals of either the King of France or of the Holy Roman Emperor, the treaty

of Mersen (870) gathered the Low Countries into the kingdom of Lotharingia, which was part of the

Holy Roman Empire. After 1384, the low countries were brought under the control of the dukes of

Burgundy and, contemporaneously, started to acquire important privileges such granting taxes and

troops. The rise of the elite’s request of constitutionalism and the population’s antipathy to the

Spanish outsiders, led to the Eighty Years’ War between the Low Countries and Emperor Charles

V, which had extended in 1549 his personal power on the Seventeen Provinces of Belgium and the

Netherlands. After a series of conflicts, the Low Countries declared their independence from Spain

in 1581; this independence was recognized by the treaty of Westphalia in 1648.

After independence, the provinces of Holland, Zeeland, Groningen, Friesland, Utrecht, Overi-

jssel, and Gelre formed a confederation known as the Republic of the Seven United Netherlands.

All these provinces were autonomous and had their own government, the “States of the Province”.

The States-General, the confederal government, were seated in The Hague and consisted of rep-
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resentatives from each of the seven provinces. Belgium, instead, remained in the hands of the

Habsburgs and was the theater of most Franco-Spanish and Franco-Austrian wars during the 17th

and 18th centuries. On top of this evidence, we assigned to both Belgium except Flanders and the

Netherlands a value of “constraints on the executives” of 1 between 1000 and 1350 and 3 between

1400 and 1550. Also we gave a value of 2 (5) to Belgium except Flanders (the Netherlands) in

1600. The Flanders, that experienced a communal history [Stearns 2001, p. 199], have for these

years 1100-1200 a value different from the rest of Belgium and equal to 3.

Corse, Italy, Malta, and San Marino

The 11th century witnessed the North-South divide in the quality of political institutions with

more advanced experiences in the North and a series of absolutist and autocratic monarchies in the

South [Stearns 2001, p. 212-218, 251-259, 296-300; Galasso 1976].

Genoa and Venice

Funded by fugitives from the Huns, Venice began to share a formal connection with the Eastern

Roman Empire in the aftermath of the aid to Belisarius. In 810 a treaty between Charlemagne

and the Byzantine emperor Nicephorus recognized Venice as Byzantine territory. Next, the first

three crusades established the Venetian independence and in 1095 the institution of a deliberative

assembly of 480 members. In 1171 the appointment of the doge, the highest executive office of the

state, was transferred to this council: this was a complete triumph of the commercial aristocracy.

Only in 1297 the great council was restricted in membership to those who had been members within

the preceding four years—i.e., a narrow, hereditary, commercial oligarchy: this reform guided the

political organization of the Venetian empire until the end of its independence by the hand of

Napoleon in 1797 [Stearns 2001, p. 218 and 259]. A not too different passage was experienced

by the rest of Veneto under the power of the Della Scala in Verona (1262-1387) (Galasso, 1976).

Also, a similar pattern was followed by Genoa that, after the communal period between 1096 and
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the end of the 15th century, became the “bone of convention between France and Milan. Torn by

internal struggles of rival families (Adorno and Fregoso), it had lost its great commercial power

and was important chiefly as a base of operations for France. In 1528, however, the great Genoese

admiral Andrea Doria, having left the French service, seized the town and reestablished the republic,

with a pronounced aristocratic constitution” [Stearns 2001, p. 299]. From 1347 to 1729, Genoa

took possession of Corse previously under the suzerainty of the Papal State. To consider the

different evolutions of Genoa and Venice, we assigned: 1 (5) to Trentino Alto Adige-Veneto-Friuli

Venezia Giulia, and Istria-Dalmatia for the period 1000-1050 (1100-1250); 1 (6) between 1000-1050

(1100-1250) and 5 (4) between 1300 and 1450 (1500 and 1600) to Liguria; 4 to Trentino Alto

Adige-Veneto-Friuli Venezia Giulia and Istria-Dalmatia for the 1300-1600 period. Trentino Alto

Adige-Veneto-Friuli Venezia Giulia was also under the influence of Lumbardy between 1300 and

1450: giving to these regions a somewhat lower score would not change the gist of our analysis. We

gave to Corse the same ranking of the Papal State up to 1300 and after the one of Liguria.

Lombardy, Piedmont, and Tuscany

“The post-Carolingian anarchy left defense in local hands, and rural refuges and town walls

were the work of cooperation. The bishops in Lombardy, traditional guardians of their peoples,

with large episcopal powers delegated from the monarchs, played a decisive role in communal

organization for defense (e.g., Bergamo, 904) [. . . ]. The great urban evolution took place in the

north, and particularly in Lombardy, where communes, sworn associations of free men seeking

complete political and economic independence from local lords appeared (probably) in the later

10th century. The emperors, busy in Germany [. . . ], made wide grants of regalian rights over local

coinage, tolls, customs, dues, police powers, and justice [. . . ]. Full-fledged communes appeared in

the 11th and 12th centuries (e.g., Asti, 1093; Pavia, 1105; Florence, 1138, and Rome itself, by

papal charter, 1188). Expansion in the great maritime and commercial republics was rapid (e.g.,
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Pisa’s new wall, 1081; Florence’s second wall, 1172-1174 [. . . ]. As a result of revolt [. . . ], the towns

of Lombardy were largely self-governing communes by the opening of the 12th century, and the

consulate or its equivalent was in full activity by the end of the century. Typical town organization:

an assembly (legislation, declaration of war and peace, etc.); the consuls, the core of the magistracy,

usually 4 to 20 in number, serving a one-year term, and chosen from the leading families, the town

council and minor magistrates. Gradual merger of norther Italy feudal nobility and the commercial

aristocracy [. . . ]. The development of the [. . . ] guilds led to vigorous class warfare as the rising

bourgeoisie asserted itself and brought [. . . ] the podestate (the podestà)” [Stearns 2001, p. 216],

who took over the tasks of the consuls, was chosen by the assembly among the members of another

town to avoid conflicts of interest, served one year, and was accountable to the communal statutes.

In Lombardy, the podestà turned into the more autocratic form of government called Signoria

under the families of Della Torre (1237-1277), Visconti (1277-1447) and, before the Spanish dom-

ination, Sforza (1450-1535) in Milano and the Gonzaga (1328-1708) in Mantova (Galasso, 1976).

In Tuscany, instead, “under the podestà, the communes developed a strong organization paralleled

by the growth of the popolo (populace [who was divided between the guilds and the nobles among

which the consuls were selected]) under its capitano [chief] [. . . ]. The great struggle of Guelf and

Ghibelline was reflected in Florentine city strife [. . . ]. The Sicilian Vespers (1282) weakened Charles,

strengthened the commune, and the Florentine “republic” became in effect a commercial oligarchy

in the hands of the greater guilds [. . . ]. According to the Law of 1282, nobles could participate

in the government only by joining a guild. The last traces of serfdom were abolished (1289), and

the number of guilds increased to 21 (7 greater, 14 lesser) [. . . ]. The ordinance of 1293 excluded

from the guilds anyone not actively practicing his profession, and thus in effect removed the nobles

from all share in the government. [In the aftermath of the civil war driven by the failures of the

Peruzzi (1343) and Bardi (1344) because of Edward III’s repudiation of his debts, the commune
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was restored] under the domination of the businessmen, who had three objectives: access to the sea

(hence hostility to Pisa), expansion in Tuscany (to dominate the trade roads), and support of the

popes (to retain papal banking business). Social conflict continued and grew as the oligarchy gained

power” [Stearns 2001, p. 255] until a first half a century oligarchic domination (1382-1432) let to

the three hundred years of domination by the Medici family (1434-1737). A similar situation was

already in place in Savoy—i.e., the actual Piedmont—from the end of the 12th century. Building

on the above discussion and to take into account the discontinuity represented by the communes

among which the most enduring were in Tuscany, we gave a value of 1 to all three regions between

1000 and 1050 and 6 between 1100 and 1200. Also we assigned 2 to Piedmont and Lumbardy

between 1250 and 1600, 4 to Tuscany between 1250 and 1350 and 2 between 1400 and 1600.

Papal State

When the Exarchate fell to the Lombards in 751, the Duchy of Rome was completely cut off

from the Byzantine Empire, of which it was theoretically still a part. Pope Stephen II acted to

neutralize the Lombard threat by courting the de facto Frankish ruler, Pepin the Short. With the

urging of Pope Zachary to depose the Merovingian figurehead Childeric III, Pepin was crowned in

751 by Saint Boniface. Stephen later granted Pepin the title Patrician of the Romans. Pepin led a

Frankish army into Italy in 754 and 756. Pepin defeated the Lombards, took control of northern

Italy and made a gift—called the Donation of Pepin—of the properties formerly constituting the

Exarchate of Ravenna to the Pope. In 781, Charlemagne codified the regions over which the Pope

would be temporal sovereign: the Duchy of Rome was key, but the territory was expanded to

include Ravenna, the Pentapolis, parts of the Duchy of Benevento, Tuscany, Corsica, Lombardy

and a number of Italian cities. The cooperation with the Carolingian dynasty climaxed in 800,

when Pope Leo III crowned Charlemagne the first “Emperor of the Romans.”

With the collapse of the Frankish Holy Roman Empire, the imperial power in Italy waned and
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the papacy’s prestige declined. This led to a rise in the power of the local Roman nobility, and the

control of the Papal States during the early tenth century by a powerful and corrupt aristocratic

family, the Theophylacti. Next, over several campaigns in the mid-tenth century, the German ruler

Otto I conquered northern Italy; Pope John XII crowned him emperor and the two of them ratified

the Diploma Ottonianum, which guaranteed the independence of the Papal States. A few years

later (1059), “at the Synod of the Latheran, Pope Nicholas II promulgated a decree that fixed the

right of electing the pope in a college of cardinals, composed of bishops [. . . ] who served as the pope

chief’s advisers and administrative assistants (legates, arbitrors, judges). The cardinals met as a

group, in consistory, to express their opinions on a wide variety of theological and political matters.

Popes rarely acted on important matters without seeking the cardinals’ advice, and from this

practice of consultation developed the cardinals’ claim to share in the governance of the Church.”

[Stearns 2001, p. 213]. Over the next two centuries, the Papacy and the Empire squabbled over a

variety of issues, and the German rulers routinely treated the Papal States as part of their realms

on those occasions when they projected power into Italy. A major motivation for the Gregorian

Reform was to free the administration of the Papal States from imperial interference (1276), and

after the extirpation of the Hohenstaufen dynasty, the German emperors rarely interfered in Italian

affairs. By 1300, the Papal States, along with the rest of the Italian principalities, were effectively

independent. After the anarchic period experienced during the Avignonese captivity (1309-1378)

and the successive struggle between a series of power-minded Italian-born Popes and the reformists

cardinals, the Papal state turned with Sixtus IV (1471-1484) into an absolute monarchy in which

the power of the cardinals was greatly reduced [Stearns 2001, p. 253].

Similarly to what happened in other European countries, there was a process of increasing

administrative centralization and of more relevant governmental control over peripheries. Yet,

the Papal State was never able to reach a really homogeneous institutional structure. After a
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communal phase—Bologna (1115), Camerino (1000), Ferrara (1170), Forl̀ı (1241), Ravenna(1106),

Urbino (1155)—first and a long experience with the signoria—Bentivolgio in Bologna (1401-1506),

Varano in Camerino (1322-1527), Este in Ferrara (1240-1598), Ordelaffi in Forl̀ı (1315-1504), Da

Polenta in Ravenna (1275-1441), and Montefeltro in Urbino (1234-1508)—the Northern Legation

of the Papal State keep more autonomy: many laws (for instance fiscal or custom rules) were

implemented with exceptions and derogations concerning this area. In particular Bologna, the

second town of the State, played an important role as leader of the whole Legation area. On the

basis of “Capitula” of 1447, the city was ruled by a diarchy made of a Legate of the Pope and of a

representative Senate. Bologna was able to maintain a special regime of local magistracies, in charge

of justice administration and fiscal legislation. The city of Ferrara too was ruled by a Papal Legate

and by a Council of 100 citizens. Building on the above discussion, we gave to the Southern part

of the Papal State—i.e., Abruzzo, Lazio, Molise—a value of 1 between 1000 and 1050, e between

1100 and 1450 and 1 thereafter. Marche, Umbria, Emilia-Romagna and San Marino have a value

of 1 between 1000 and 1050, 5 between 1100 and 1250, and 2 between 1300 and 1600.

The Kingdom of Sicily

In the 11th century (between 1042 and 1990), the Normans occupied all the Lombard and

Byzantine possessions in Southern Italy and eventually expelled the Muslims from Sicily. The

Norman Kingdom of Sicily under Roger II was characterized by its well governance, multi-ethnic

nature and religious tolerance. However, the Norman domination lasted only several decades before

it formally ended in 1198 with the reign of Constance of Sicily, and was replaced by that of

the Swabian Hohenstaufen dynasty. Under the reign of emperor Frederick II, many long-lasting

improvements were realized: 1. in Sicily, he endorsed a deep reform of the laws culminated with

the promulgation of the Constitutions of Melfi (1231), an advanced set or rules that remained

the basis of Sicilian law until 1819; 2. he built the Castel del Monte, and in 1224, he founded
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the University of Naples. In 1266, conflict between the Hohenstaufen house and the Papacy led

to Sicily’s conquest by Charles I, Duke of Anjou. Opposition to French officialdom and taxation

combined with incitement of rebellion by Aragonese and Byzantine agents led to the Sicilian Vespers

insurrection and successful invasion by king Peter III of Aragon in 1282. The resulting War of the

Sicilian Vespers lasted until the Peace of Caltabellotta in 1302, dividing the old Kingdom of Sicily

in two. While the island of Sicily went to Frederick III of the house of Aragon, the peninsular

territories went to Charles II of the House of Anjou. In 1442 Alfonso V unified Sicily and Naples

as dependencies of Aragon. The kingdom continued to be a focus of dispute between France and

Spain until the French finally abandoned their claims after the Treaty of Cateau-Cambrésis in 1559.

With the Treaty of London, in 1557, the new client state of “Stato dei Presidi” was established and

governed directly by Spain, as part of the Kingdom of Naples. All in all, we gave a value of 1 to

Calabria, Campania-Basilicata, Puglia, and Sicilia for all the period under consideration.

Sardinia

The new political system that followed the de facto end of Byzantine suzerainty (952) showed a

significant inheritance from the millennium of imperial structure. The Sardinians called their leaders

Giudici, derived from the Byzantine magistrate title of iuidici (judici, literally “judge,” or “mag-

istrate”), though they were the equivalent of the equally new sovereign titles “duke” and “king”.

Although the Giudicati were hereditary lordships, the old Roman/Byzantine imperial notion that

separated personal title or honor from the state still obtained, so the Giudicato (“judgeship,” es-

sentially, a kingdom) was not regarded as the personal property of the monarch as was common

in later European feudalism. Like the imperial systems, the new order also preserved Republican

forms, with national assemblies called corona de logu (Ortu, 2005). Each Giudicato saw to its own

defense, maintained its own laws and administration, and looked after its own foreign and trading

affairs. In the 10th century there were five known Giudicati on Sardinia, but, the annexation of
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the Giudicato of Agugliastra by the Giudicato of Cagliari sometime in the 10th or 11th century

stabilized the number at four, where it would remain until the Aragonese invasion of the 15th cen-

tury in the aftermath of the 1297 decision by Pope Boniface VIII that a Kingdom of Sardinia and

Corsica should be given to the Aragonese in order to settle the War of the Vespers diplomatically.

The legal and political institutions that were the basis of Giudicati were summarized in the XIV

century Carta de Logu—i.e., Charter of the Land. The Carta de Logu was originally compiled by

Mariano IV of Arborea, and was amended and updated by Mariano’s daughter, Queen Eleanor of

Arborea. The legal code was written in Sardinian and established a whole range of citizens’ rights,

like the one of women to refuse marriage and to own property. In terms of civil liberties, the code

made provincial 14th century Sardinia one of the most developed societies in all of Europe. All in

all, we measured the executive constraints in Sardinia with 1 in 1000 and 1050, 4 for the period

1100-1300, and 1, as the rest of the Kingdom of Sicily, between 1400 and 1600.

Czech Republic

The Kingdom of Bohemia

The Bohemian or Czech state emerged in the late 9th century, when it was unified by the

Premyslid dynasty. The Kingdom of Bohemia was, as the only kingdom in the Holy Roman

Empire, a significant regional power during the Middle Ages. It was part of the Empire from 1002

till 1804, with the exception of years 1440-1526. “The entire 11th and 12th centuries were filled

with chronic dynastic conflicts between members of the Premyslid family and the various claimants

appealing to Poland and more particularly to the German emperors for support.

The result was gradual integration of Bohemia with Germany, and the extension of feudalism

to the Czech lands.” [Stearns 2001, p. 223]. As a consequence of these frictions, the Golden

Bull of Frederick II recognized the right of the Bohemian nobility to elect its own ruler. This

period was followed by great prosperity driven by the opening of the famous silver mines. After
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a struggle for election between Rudolf of Habsburg and Ottokar II, the Premyslid line was closed

with the reign of Wenceslas III, which was followed by an interregnum. This period ended with the

election of John of Luxembourg, son of Emperor Henry VII. “The circumstances of his accession

forced John to issue a charter guaranteeing the rights and privileges of the nobility and clergy.

The “national” Diet, therefore called only on special occasions, became a regular institutions.”

[Stearns 2001, p. 263]. The successive reigns were marked by contracts between the king and

the magnates and between Catholics and Hussites until the policy of conciliation championed by

George Podiebrad (1458-1471). Next the reign felt into the hands of the Jagiello family that ruled

it together with Poland. This leads Ladislas II (1471-1516) to spend “most of his time at Pressburg

(today Bratislava, the capital of Slovakia), leaving open the way for the domination of Bohemia by

powerful nobles” [Stearns 2001, p. 309]. The increasing uncertainty leads in 1547 the emperor to

proclaim the Bohemian crown hereditary in the house of Habsburg. After the battle of the white

mountains in 1620 Bohemia was virtually deprived of independence and a wholesale confiscation of

the lands of the native nobility took place. The new constitution of 1627 confirmed the hereditary

rule of the Habsburgs and strengthened royal power. All in all, we assigned a score of: 1 between

1000 and 1200, 4 between 1100 and 1200, 3 between 1250 and 1500, and 1 between 1550 and 1600.
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France, Luxembourg, and Monaco

The Reign of France

The Capetian dynasty ruled France for almost 8th century (987-1792), four of which (987-1328)

by a direct line [Stearns 2001, p. 173-177, 197-205, 244-247, 291-294]. When Hugh of Capet

acquired the royal title, this “meant a little more than hegemony over a feudal patchwork, an ill-

defined are called France [with] the great barons [who] recognized [the king] as their suzerain, but

never did homage nor rendered service” [Stearns 2001, p. 198]. This continuous struggle between

the king and the great barons gave a particular position of power to the towns that started to be

protected by the king at least until the Capetian monarchy could regain its control in 1270 with the

reign of Louis IX and the issuing of the ordonnances, which affirmed the king’s sole authority over

the whole realm. The most advances form of town development was the commune, “a collective

person endowed with legal rights and powers (e.g., financial, judicial), able to hold property. As a

feudal person, the commune could have vassals, render and exact homage, establish courts for its

tenants, and even declare war and make treaties [. . . ]. Typical communes of northern France and

Flanders were the communes jurées (e.g., Beauvais, St. Quentin [chartered before 1080], Rouen

[chartered 1145], and Amiens [chartered in the 12th century]); in southern France the corresponding

communes were called consulates, which enjoyed even greater rights than in the north, especially

in Roussillon, Provence, Languedoc, Gascony, and Guienne. In the south the nobles took an active

part in the formation of consulates and shared their government [. . . ]. [The communes were] an

attempt to establish and define the rights of non-feudal groups, and aimed at economic prosperity

and personal security. The movement constantly enjoyed royal support, but royal policy toward

it was governed by immediate political and financial considerations, and the crown always strove

to reduce or control town independence [. . . ]. Ultimately monarchy triumphed, but not before the

bourgeois groups and the serfs had gained substantial advantages.” [Stearns 2001, p. 199].
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The only powerful constraints to the king ruling left after the crises of the communes was

the one imposed by the Estates General. Starting with the conflict between Philip III and Pope

Boniface VIII (1296-1303), these assemblies were used by the king to empower his capacity to

impose new taxes. From Louis XI (1469) to Louis XIII (1614), however, the strengthen position

of the king implied that the Estates were never summoned again. To account for the peculiarity

of the communal experience (1080-1270), we assigned to Mediterranean and South-Western France

(Northern France) a score of: 1 in 1000 and 1050, 4 between 1100 and 1200, 3 in 1250, 2 between

1300 and 1500 and 1 in 1550 and 1600 (1 in 1000 and 1050, 3 between 1100 and 1200, 2 in 1250, 2

between 1300 and 1500 and 1 in 1550 and 1600). The scores for the other regions are: 1 between

1000 and 1250; 2 between 1300 and 1500; 1 in 1550 and 1600.

Hungary, Slavonia, and Slovakia

The Reign of Hungary

As a federation of united tribes, Hungary was established in 895, some 60 years after the division

of the Carolingian Empire at the Treaty of Verdun in 843, before the unification of the Anglo-Saxon

kingdoms. Initially, the rising Principality of Hungary was a state consisting of a semi-nomadic

people. However, it accomplished an enormous transformation. Indeed, the ruling prince Géza of

the Árpád dynasty intended to integrate Hungary into Christian Western Europe. His first-born

son, Saint Stephen I became the first King of Hungary after defeating his paganist uncle Koppány,

who also claimed the throne. Under Stephen, Hungary was recognized as a Catholic Apostolic

Kingdom. Also, “with the help of the clergy, he broke the power of the tribal chieftains, took

over their land as royal domain, administered through counts [who] formed a royal council. Every

encouragement was given to agriculture and trade, and a methodical system of frontier defense was

built up” [Stearns 2001, p. 226]. The magnates’ privileges were confirmed by the 1222 Golden Bull,

“forced on Andrew by the lesser nobility or gentry, let by Andrew’s own son, Bela. This document
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became the charter of feudal privilege. It exempted the gentry and the clergy from taxation, [. . . ]

and assured them an annual assembly to present grievances” [Stearns 2001, p. 226].

In the aftermath of the great Mongol invasion, the nobles, also called “little kings”, could also

build castles that soon became not only defense posts but also bases for campaigns against the king

himself. After a destructive period of interregnum (1301-1308) followed the end of the Árpádian

dynasty in 1301, the first Angevin king, Charles I of Hungary successfully restored royal power.

After the death without a male heir of the second Angevin Hungarian king, Louis the Great (1342-

1382), the country was stabilized only when Sigismund of Luxembourg (1387-1437) succeeded to

the throne. The last strong king of medieval Hungary was Matthias Corvinus (1458-1490). His

election was the first time that a member of the nobility mounted to the Hungarian royal throne

without dynastic background. The serfs and common people considered him a just ruler because

he protected them from excessive demands from and other abuses by the magnates. Matthias died

without lawful sons, and the Hungarian magnates procured the accession of the Pole Vladislaus II

(1490-1516), because of his notorious weakness. Hungary’s international role declined, its political

stability shaken, and social progress was deadlocked. The resulting degradation of order paved

the way for Ottoman pre-eminence. After some 150 years of wars with the Hungarians and other

states, the Ottomans gained a decisive victory over the Hungarian army at the Battle of Mohács in

1526. With the conquest of Buda by the Turks in 1541, Hungary was divided into three parts and

remained so until the end of the 17th century. The north-western part, termed as Royal Hungary,

was annexed by the Habsburgs who ruled as Kings of Hungary. The eastern part of the kingdom

became independent as the Principality of Transylvania, under Ottoman (and later Habsburg)

suzerainty. The remaining central area, including the capital Buda, was known as the Pashalik of

Buda. On top of these facts, we assigned to Poland a value of “constraints on the executives” equal

to: 1 between 1000 and 1150, 2 between 1200 and 1500, 1 between 1550 and 1600.
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Poland

The Reign of Poland

Poland began to form into a recognizable unitary and territorial entity around the middle of the

10th century under the Piast dynasty. Poland’s first historically documented ruler, Mieszko I, was

baptized in 966, adopting Catholic Christianity as the nation’s new official religion, to which the

bulk of the population converted thereafter. In the 11th century, Poland fragmented into several

smaller states because of the Poles rulers’ tradition to divide their domain among the various

sons. This custom also created endless dynastic conflicts and ample opportunity for intervention

by neighboring rulers. Only Casimir I (1038-1058) was able to restore the order and recover much

of the lost territories by giving up the royal title and making numerous concessions to the nobility.

The magnates together with the clergy determined the success of the following kings. In 1226

Konrad I of Masovia, one of the dukes, invited the Teutonic Knights to help him fight the Baltic

Prussian pagans; a decision that lead to centuries of warfare with the Knights, that conquered

Prussia and erected “a most formidable barrier to Polish access to the sea” [Stearns 2001, p. 224].

In 1320, after a number of unsuccessful attempts by regional rulers at uniting the Polish duke-

doms, Wladyslaw I consolidated his power, and took the throne. His son, Casimir III, is remembered

as one of the greatest Polish kings and is particularly famous for extending royal protection to Jews

and providing the original impetus for the establishment of Poland’s first university. The Golden

Liberty of the nobles began to develop under Casimir’s rule: in return for their military support,

the king made serious concessions to the aristocrats and in particular the right to elect the king.

The first real Diet of 1367 finally established the status of the nobility as superior to that of the

townsmen. When Casimir died in 1370 he left no legitimate male heir and, considering his other

male descendants either unsuitable, was laid to rest as the last of the nation’s Piast rulers.

The rule of the Jagiellon dynasty, spanned the late Middle Ages and early Modern Era of
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Polish history. Beginning with the Lithuanian Grand Duke Jogaila, Wladyslaw II Jagiello, the

Jagiellon dynasty (1386-1572) formed the Polish-Lithuanian union. The partnership brought vast

Lithuania-controlled Russian areas into Poland’s sphere of influence and proved beneficial for the

Poles and Lithuanians, who coexisted and cooperated in one of the largest political entities in

Europe for the next four centuries. Thanks to the decisive victory over the Teutonic Knights in

the Battle of Grunwald (1410), Poland could expand into the far north region of Livonia. In 1466,

after the Thirteen Years’ War, King Casimir IV Jagiellon gave royal consent to the milestone Peace

of Thorn, which created the future Duchy of Prussia, a Polish vassal. In the same period “the

statute of Nieszawa greatly limited the power of the [nobles] and granted substantial rights to the

[gentry] (no laws to be passed, no war to be declared without their consent)” [Stearns 2001, p.

268]. The strategy of opposing the two factions was continued by John Albert (1492-1501), the son

of Casimir IV, who “relied upon the gentry to reduced the power of the great magnates [. . . ]. The

result was the Statute of Piotrkow (the Magna Carta of Poland), which gave the gentry extensive

privileges at the expense of the burghers and peasants. The burghers were restricted from buying

land and the peasants were practically deprived of freedom of movement. [Next] the Constitution of

Radom (1505), which made the national Diet, elected by the nobles at their provincial assemblies—

the Dietines, the supreme legislative organ. Henceforth no new laws were to be passed without

the Diet’s consensus” [Stearns 2001, p. 268]. For what concern the foreign policy, the Jagiellons

at one point also established dynastic control over the kingdoms of Bohemia from 1471 onwards

and Hungary. The 1569 Union of Lublin established the Polish-Lithuanian Commonwealth, a

more closely unified federal state with an elective monarchy, but that was governed largely by the

nobility, through a system of local assemblies with a central parliament. The establishment of

the Commonwealth coincided with a period of great stability and prosperity in Poland, with the

union soon thereafter becoming a great European power and a major cultural entity, occupying
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approximately one million square kilometers of central Europe, as well as an agent for the expansion

of Western culture to the east. Unfortunately it suffered from a number of dynastic crises during

the reigns of the Vasa kings Sigismund III and Wladyslaw IV and found itself engaged in a major

conflicts with Russia, Sweden and the Ottoman Empire. All in all, we assigned to Poland a score

equal to: 1 between 1000 and 1050, 2 between 1100 and 1250, 3 between 1300 and 1600.

Portugal

The Reign of Portugal

Even if the 13th century (1254) witnessed for Portugal the formation of local Parliaments, the

“Cortes”, similar to those wide-spreading in Spain and intended to guarantee local freedoms and

prerogatives, they exerted a binding role only in two occasions [Stearns 2001, p. 247]. Indeed, they

only affected the succession to the throne of John I (1385-1433) and Philip I (1580-1598) (Stearns,

2001). Hence, we assigned to Portugal always a value of “constraints on the executives” equal to 1

except in year 1400 and 1600 when the score increases to 2.

Switzerland

The Confederacy of Switzerland

The Confederacy facilitated management of common interests, like free trade, and ensured

peace on the important mountain trade routes. The rural communes of “Uri (already acknowledged

independent of any but a loose imperial allegiance in 1231), Schwyz, and Unterwalden emerged as

champions of local independence and masters of the St. Gothard Pass into Italy [. . . ]. First [known]

League of the Three Forest Cantons [was] an undertaking for mutual defense, a kind of constitution,

but not an independent federal league, as the cantons did not claim independence.” [Stearns 2001,

p. 264]. After the defeat of Morgarten, Louis IV confirmed the league. By 1353, the three original

cantons had joined with the rural cantons of Glarus and Zug and the Lucerne, Zurich and Bern
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city states to form the “Old Confederacy” of eight states that existed until the end of the 15th

century. The expansion led to increased power and wealth for the federation that was also able to

avert the duke of Austria from his claims on Zug and Glarus. The confederation was controlled by

a federal Diet (1393), but the cantons retained the widest autonomy. By 1460, the confederates

controlled most of the territory south and west of the Rhine to the Alps and the Jura mountains,

particularly after victories against the Habsburgs (Battle of Sempach), over Charles the Bold of

Burgundy during the 1470s, and the success of the Swiss mercenaries.

The Swiss victory in the Swabian War against the Swabian League of Emperor Maximilian

I in 1499 amounted to de facto independence within the Holy Roman Empire. The Old Swiss

Confederacy had acquired a reputation of invincibility during these earlier wars, but expansion

of the federation suffered a setback in 1515 with the Swiss defeat in the Battle of Marignano.

This ended the so-called “heroic” epoch of Swiss history. The success of Zwingli’s Reformation

in some cantons led to inter-cantonal religious conflicts in 1529 and 1531. It was not until more

than one hundred years after these internal wars that, in 1648, under the Peace of Westphalia,

European countries recognized Switzerland’s independence from the Holy Roman Empire and its

neutrality. During the Early Modern period of Swiss history, the growing authoritarianism of the

patriciate families combined with a financial crisis in the wake of the Thirty Years’ War led to the

Swiss peasant war of 1653. In the background to this struggle, the conflict between Catholic and

Protestant cantons persisted, erupting in further violence at the Battles of Villmergen in 1656 and

1712. On top of this evidence, we assigned to the regions of Switzerland a value of “constraints on

the executives” of: 1 between 1000 and 1200; 3 between 1250 and 1400; 4 between 1450 and 1600.

United Kingdom

The Reign of England

Over the relevant period the United Kingdom were divided in three stable and generally inde-
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pendent political entities: England [Stearns 2001, p. 180-182, 192-197, 239-243], Scotland [Stearns

2001, p. 182, 197, 243-244], and Ireland [Stearns 2001, p. 183-184, 197, 244]. England covered a

leading role extending its de facto ruling on the other two regions under the Norman and Planta-

genet Kings (1066-1377). Next, Ireland acquired a more complete independence especially under

the ruling of Richard of York but this experience was limited by the rise of the House of Tudor,

who linked her destiny to the three regions for more than one century (1485-1603). Similarly to the

period following the Provisions of Oxford (1258), the last part of the Tudor’s ruling was character-

ized by the imposition of real but limited constraints on the King’s (especially military) decisions

by a growing upper middle class composed by farm entrepreneurs and merchants.33 This group

gradually obtained the recognition by the King of a parliamentary veto power. At the crack of

the dawn of the seventeenth century, only Ireland did not fully enjoy this institutional progress

because of the restrictions imposed by the Statute of Drogheda (1494). According to this law, no

Irish parliament could be held without the consent of the King of England and the new bills come

from England.

On top of this evidence, as Acemoglu, Johnson, and Robinson (2005), we assigned to the regions

in England a score of: 1 between 1000 and 1250; 3 between 1250 and 1450; 2 in 1500 and 1550 and

again 3 in 1600. The score for Ireland is the same except for the year 1600 when it is 2.

33This was “a baronial effort to restore the charter [Magna Carta of 1215] with strong clerical and middle class
support” [Sterns 2001, p. 196]. Also a council with a veto over the king’s decision was created.
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Tables

Table I: The Modified Risk-sharing Game Under Autocracy When pe is Chosen
Elite

Cooperate Non Cooperate
Citizen Cooperate θcu (tAc) + dc, u (tAc) + (1− tA) c+ de dc − λR, λR

Non Cooperate λR, de − λR 0, 0

Table II: The Modified Risk-sharing Game Under Autocracy When pc is Chosen
Elite

Cooperate Non Cooperate
Citizen Cooperate θcu (γtAc) + dc, u (γtAc) + (1− tA) c+ de dc − λR, λR

Non Cooperate λR, de − λR 0, 0

Table III: The Modified Risk-sharing Game Under Democracy When pc is Chosen
Elite

Cooperate Non Cooperate
Citizen Cooperate u (tAc) + dc, θeu (tAc) + (1− tA) c+ de dc − λR, λR

Non Cooperate λR, de − λR 0, 0

Table IV: The Modified Risk-sharing Game Under Democracy When pe is Chosen
Elite

Cooperate Non Cooperate
Citizen Cooperate θcu (γtAc) + dc, u (γtAc) + (1− tA) c+ de dc − λR, λR

Non Cooperate λR, de − λR 0, 0

Table V: Summary of Variables
Variable Definition and Sources Mean (Standard

Deviation)
C-C : Cumulated discounted number of years of activity of Cistercian monasteries per 0.036

square Km in the region. Source: Van Der Meer (1965). (0.054)
C-F : Cumulated discounted number of years of activity of Franciscan monasteries per 0.087

In(Formal) square Km in the region. Source: Moorman (1983). (0.231)
institutions: Trust: See text. Source: European Value Study, GESIS (2008). 0.338

(0.135)
Respect: See text. Source: European Value Study, GESIS (2008). 0.746

(0.118)
Temp-SD: Standard deviation of the growing season temperature in the previous 50 years in 1.068

Celsius averaged over the cells in the region. Source: Guiot et al. (2010) for the (1.489)
950-1500 period and Luterbacher (2004) for the rest of the sample.

Temp-A: Mean of the growing season temperature in the previous 50 years in Celsius 0.634
anomalies relative to the 1961-1990 mean averaged over the cells in the region. (1.982)

Geography: Source: Guiot et al. (2010) for the 950-1500 period and Luterbacher (2004) for
the rest of the sample.

East: Equal the average of the distance of the main region’s harbour from Instanbul and 267.822
that from Alexandria or 0 if the region does not border the Mediterranean. (513.643)

West: Equal the average of the distance of the main region’s harbour from Havana and 1863.389
that from Cape Town or 0 if the region does not border the Atlantic. (2461.533)

Tertiary-Education: Average percentage of the population aged 20-24 years enrolled in tertiary 53.332
education—ISCED 5-6—between 2002 and 2009. Source: Eurostat, (18.480)
available at http://epp.eurostat.ec.europa.eu/

Capital: Average real capital stock per capita in 2000, in millions of euro. Source: 0.055
Other Derbyshire, Gardiner, and Waights (2013). http://epp.eurostat.ec.europa.eu (0.024)
controls: Catholicism: Share of respondents declaring themselves Roman Catholic who answered 0.276

“very important” to the question “how important is religion in your life?” (0.156)
Source: European Value Study, GESIS (2008).

Urban-Potential-R: Urban potential calculated considering only the cities withn each region. 76.106
Source: Bairoch, Batou, and Chèver (1988). (167.605)

Note: 1. All the statistics are computed for the sample used in tables 6 and 7 except for Trust and Respect, which have been calculated
for the sample used to obtain the estimates reported in table 8.
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Table VI: Dynamics and Alternative Dependent Variables and Controls
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

The dependent variable is:
Democracy Culture C-C C-F Democracy Culture Democracy Culture Democracy Culture

Culture
- 0.275
(0.242)

Democracy
- 0.010
(0.012)

Mediterranean × 1050
- 0.080 0.011 0.002 0.010 0.0003 - 0.004 - 0.081 0.010
(0.034)** (0.005)** (0.002) (0.004)** (0.005) (0.004) (0.034)** (0.005)**

Mediterranean × 1100
1.065 0.030 0.004 0.015 1.133 - 0.009 1.062 0.018
(0.467)** (0.015)** (0.002)** (0.006)** (0.465)** (0.008) (0.467)** (0.006)***

Mediterranean × 1150
1.043 0.030 0.002 0.018 1.212 - 0.004 1.041 0.017
(0.481)** (0.018)* (0.004) (0.008)** (0.466)** (0.004) (0.481)** (0.009)*

Mediterranean × 1200
1.016 0.019 - 0.001 0.010 1.130 - 0.002 0.998 0.025
(0.449)** (0.015) (0.003) (0.005)* (0.437)** (0.003) (0.452)** (0.015)*

Mediterranean × 1250
1.050 0.012 - 0.003 0.005 1.002 0.009 1.030 0.020
(0.374)*** (0.017) (0.005) (0.004) (0.371)*** (0.007) (0.379)*** (0.012)*

Mediterranean × 1300
0.484 0.040 - 0.003 0.038 0.483 0.039 0.469 0.039
(0.320) (0.023)* (0.008) (0.014)*** (0.320) (0.018)** (0.324) (0.017)**

Mediterranean × 1350
0.664 0.100 0.001 0.092 0.627 0.085 0.634 0.097
(0.346)* (0.041)** (0.009) (0.031)*** (0.338)* (0.038)** (0.341)* (0.034)***

Mediterranean × 1400
0.302 0.146 - 0.006 0.148 0.237 0.169 0.245 0.160
(0.326) (0.064)** (0.012) (0.057)*** (0.301) (0.066)** (0.313) (0.056)***

Mediterranean × 1450
0.307 0.228 - 0.005 0.231 0.200 0.251 0.228 0.243
(0.335) (0.090)** (0.014) (0.082)*** (0.306) (0.092)*** (0.314) (0.082)***

Mediterranean × 1500
0.101 0.358 - 0.003 0.361 0.034 0.344 - 0.009 0.371
(0.339) (0.118)*** (0.016) (0.112)*** (0.289) (0.118)*** (0.305) (0.112)***

Mediterranean × 1550
0.404 0.512 - 0.000 0.509 0.434 0.507 0.254 0.521
(0.380) (0.153)*** (0.017) (0.145)*** (0.288) (0.144)*** (0.324) (0.145)***

Mediterranean × 1600
0.320 0.649 - 0.001 0.649 0.400 0.646 0.167 0.623
(0.410) (0.190)*** (0.018) (0.181)*** (0.309) (0.177)*** (0.329) (0.191)***

Atlantic × 1050
0.101 - 0.007 0.000 - 0.008 - 0.003 - 0.0002 0.102 - 0.007
(0.039)** (0.005) (0.002) (0.005)* (0.003) (0.001) (0.039)** (0.005)

Atlantic × 1100
- 0.145 - 0.006 0.002 - 0.006 - 0.288 - 0.007 - 0.146 - 0.003
(0.212) (0.008) (0.003) (0.005) (0.222) (0.005) (0.212) (0.006)

Atlantic × 1150
- 0.362 - 0.019 - 0.001 - 0.015 - 0.525 0.002 - 0.360 - 0.013
(0.229) (0.011)* (0.003) (0.008)* (0.247)** (0.003) (0.229) (0.009)

Atlantic × 1200
- 0.549 - 0.007 0.004 - 0.006 - 0.640 0.001 - 0.560 0.011
(0.228)** (0.010) (0.003) (0.005) (0.233)*** (0.004) (0.233)** (0.013)

Atlantic × 1250
- 0.002 0.019 0.011 0.008 0.076 0.003 - 0.016 0.029
(0.219) (0.009)** (0.005)** (0.004)* (0.218) (0.006) (0.222) (0.010)***

Atlantic × 1300
- 0.098 0.017 0.014 0.005 0.068 0.010 - 0.108 0.025
(0.214) (0.014) (0.008)* (0.008) (0.212) (0.009) (0.215) (0.011)**

Atlantic × 1350
- 0.040 0.026 0.019 0.007 0.218 0.004 - 0.051 0.032
(0.216) (0.020) (0.010)* (0.014) (0.202) (0.015) (0.218) (0.016)*

Atlantic × 1400
0.302 0.015 0.025 - 0.013 0.492 0.006 0.290 0.021
(0.180)* (0.026) (0.012)** (0.018) (0.167)*** (0.021) (0.183) (0.020)

Atlantic × 1450
0.140 0.009 0.029 - 0.021 0.290 - 0.009 0.129 0.016
(0.201) (0.031) (0.014)** (0.023) (0.201) (0.030) (0.203) (0.025)

Atlantic × 1500
- 0.301 - 0.006 0.033 - 0.035 - 0.095 - 0.007 - 0.307 0.005
(0.209) (0.040) (0.017)* (0.031) (0.192) (0.037) (0.210) (0.034)

Atlantic × 1550
- 0.159 - 0.006 0.036 - 0.040 0.077 - 0.031 - 0.163 0.002
(0.236) (0.049) (0.018)* (0.041) (0.274) (0.081) (0.235) (0.043)

Atlantic × 1600
0.398 - 0.042 0.020 - 0.066 0.673 - 0.056 0.406 - 0.041
(0.308) (0.062) (0.020) (0.054) (0.337)** (0.087) (0.303) (0.058)

Temperature-SD
0.346 0.516 0.202 0.303 0.305 0.520 0.189 0.324
(0.429) (0.208)** (0.094)** (0.180)* (0.430) (0.206)** (0.425) (0.189)*

Temperature-SD2 - 0.300 - 0.127 - 0.166 - 0.313 - 0.175
(0.163)* (0.083) (0.142) (0.162)* (0.154)

Temp-SD
- 0.101 - 0.227
(0.180) (0.182)

Temp-SD2 0.023
(0.026)

Urban-Potential-R
- 0.0002 0.0002
(0.0004) (0.0001)***

. . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(. . . ) (. . . ) (. . . ) (. . . ) . . . . . . (. . . ) (. . . ) (. . . ) (. . . )
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Table VII: Alternative Dependent Variables, Sample, and Controls (Continued)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

The dependent variable is:
Democracy Culture Cul-C Cul-F Democracy Culture Democracy Culture Democracy Culture

. . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(. . . ) (. . . ) (. . . ) (. . . ) (. . . ) (. . . ) . . . . . . (. . . ) (. . . )

East × 1050
- 0.0001 6.86e−06

(0.0000)** (3.85e−06)*

East × 1100
0.0008 9.06e−06

(0.0004)** (3.81e−06)**

East × 1150
0.0009 0.000

(0.0004)** (7.00e−06)

East × 1200
0.0009 4.24e−06

(0.0003)*** (4.83e−06)

East × 1250
0.0009 - 1.7e−07

(0.0003)*** (5.59e−06)

East × 1300
0.0005 0.0000
(0.0003)** (0.0000)

East × 1350
0.0006 0.0001
(0.0003)** (0.0000)**

East × 1400
0.0003 0.0001
(0.0002) (0.0000)*

East × 1450
0.0003 0.0001
(0.0002) (0.0001)*

East × 1500
0.0001 0.0002
(0.0002) (0.0001)**

East × 1550
0.0003 0.0003
(0.0003) (0.0001)**

East × 1600
0.0002 0.0004
(0.0003) (0.0002)**

West × 1050
0.0000 - 1.5e−06

(8.2e−07)***(1.15e−06)

West × 1100
- 0.0000 - 1e−06

(0.0000) (1.34e−06)

West × 1150
- 0.0001 - 2.8e−06

(0.0000) (1.92e−06)

West × 1200
- 0.0001 - 3.2e−07

(0.0000)** (1.20e−06)

West × 1250
3.73e−06 2.98e−06

(0.0000) (1.47e−06)**

West × 1300
- 4.8e−06 2.18e−06

(0.0000) (2.57e−06)

West × 1350
5.60e−06 2.53e−06

(0.0000) (3.99e−06)

West × 1400
0.0001 - 3.2e−07

(0.0000)* (5.03e−06)

West × 1450
0.0000 - 2.8e−06

(0.0000) (6.25e−06)

West × 1500
- 0.0000 - 6.8e−06

(0.0000) (8.25e−06)

West × 1550
- 0.0000 - 9.9e−06

(0.0000) (0.00001)

West × 1600
0.0001 - 0.0000
(0.0001) (0.0000)

Within R2 0.33 0.59 0.59 0.54 0.31 0.60 0.33 0.60 0.33 0.54
Number of
observations 1170 1170 1170 1170 1170 1170 1170 1170 1170 1170

Notes: 1. Fixed time and region effects OLS with errors clustered at the regional level. The specifications always include Temperature-A
except those in columns (5) and (6) that consider instead Temp-A.

2. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.
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Table VIII: Allowing For Spatial Correlation
(1) (2) (3) (4)

The dependent variable is:
Democracy Culture Democracy Culture

Mediterranean × 1050
- 0.082 0.012 - 0.082 0.012
(0.042)* (0.008) (0.032)** (0.005)**

Mediterranean × 1100
1.061 0.019 1.061 0.019
(0.050)*** (0.014) (0.503)** (0.007)***

Mediterranean × 1150
1.039 0.019 1.039 0.019
(0.076)*** (0.015) (0.493)** (0.010)*

Mediterranean × 1200
1.014 0.009 1.014 0.009
(0.044)*** (0.009) (0.470)** (0.006)

Mediterranean × 1250
1.049 0.001 1.049 0.001
(0.022)*** (0.005) (0.417)** (0.008)

Mediterranean × 1300
0.473 0.035 0.473 0.035
(0.003)*** (0.004)*** (0.356) (0.021)*

Mediterranean × 1350
0.638 0.093 0.638 0.093
(0.009)*** (0.003)*** (0.391) (0.039)**

Mediterranean × 1400
0.262 0.143 0.262 0.143
(0.037)*** (0.010)*** (0.341) (0.071)**

Mediterranean × 1450
0.245 0.225 0.245 0.225
(0.049)*** (0.007)*** (0.331) (0.101)**

Mediterranean × 1500
0.003 0.358 0.003 0.358
(0.024) (0.006)*** (0.330) (0.135)***

Mediterranean × 1550
0.266 0.509 0.266 0.509
(0.057)*** (0.017)*** (0.341) (0.173)***

Mediterranean × 1600
0.143 0.648 0.143 0.648
(0.072)* (0.018)*** (0.337) (0.215)***

Atlantic × 1050
0.103 - 0.008 0.103 - 0.008
(0.041)** (0.007) (0.042)** (0.005)

Atlantic × 1100
- 0.144 - 0.004 - 0.144 - 0.004
(0.042)*** (0.008) (0.219) (0.006)

Atlantic × 1150
- 0.358 - 0.016 - 0.358 - 0.016
(0.070)*** (0.012) (0.249) (0.010)

Atlantic × 1200
- 0.549 - 0.001 - 0.549 - 0.001
(0.030)*** (0.006) (0.244)** (0.007)

Atlantic × 1250
- 0.007 0.019 - 0.007 0.019
(0.041) (0.010)* (0.272) (0.009)**

Atlantic × 1300
- 0.102 0.018 - 0.102 0.018
(0.057)* (0.014) (0.257) (0.015)

Atlantic × 1350
- 0.047 0.027 - 0.047 0.027
(0.103) (0.020) (0.266) (0.022)

Atlantic × 1400
0.298 0.012 0.298 0.012
(0.068)*** (0.010) (0.175)* (0.028)

Atlantic × 1450
0.137 0.008 0.137 0.008
(0.067)* (0.009) (0.226) (0.034)

Atlantic × 1500
- 0.300 - 0.003 - 0.300 - 0.003
(0.067)*** (0.012) (0.205) (0.041)

Atlantic × 1550
- 0.157 - 0.004 - 0.157 - 0.004
(0.114) (0.018) (0.237) (0.049)

Atlantic × 1600
0.410 - 0.046 0.410 - 0.046
(0.094)*** (0.018)** (0.285) (0.062)

Temperature-SD
0.299 0.505 0.299 0.505
(0.443) (0.509) (0.460) (0.239)**

Temperature-SD2 - 0.294 - 0.294
(0.402) (0.189)

Within R2 0.33 0.59 0.33 0.59
Number of observations 1170 1170 1170 1170

Notes: 1. Fixed time and region effects OLS with Driscoll-Kraay (Conleys (1999)) standard errors in columns (1) and (2) ((3) and (4)).
The specifications always include Temperature-A.

2. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.

Table IX: Alternative Measures of Contemporary Culture
(1) (2) (3) (4)

The dependent variable is:
Trust-2008 Respect-2008 Trust-2008 Respect-2008

Culture-1000-1600
0.334 0.227
(0.165)** (0.135)*

Mediterranean
- 0.075 - 0.064 - 0.042 - 0.057
(0.044)* (0.041) (0.035) (0.030)*

Atlantic
0.022 0.039 0.023 0.080
(0.032) (0.026) (0.036) (0.028)***

Temperature-SD-950-1600
0.022 0.396
(0.137) (0.090)***

R2 0.07 0.08 0.03 0.18
Number of observations 89 89 89 89

Notes: 1. OLS with robust standard errors in parentheses.
2. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.
3. The specifications always include a constant term and Temperature-A-950-1600 ; in addition, we also incorporate Franciscans in

the specification of columns (1) and (2).
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Table X: Persistent Informal Institutions — Mechanisms
(1) (2) (3) (4) (5) (6)

The dependent variable is Culture-2008

Culture-1000-1600
2.453 1.353 2.919
(1.147)** (1.120) (1.057)***

Mediterranean
- 0.633 - 0.409 - 0.619 - 0.469 - 0.347 - 0.425
(0.334)* (0.340) (0.315)* (0.248)* (0.237) (0.252)*

Atlantic
0.293 0.441 0.295 0.514 0.576 0.499
(0.213) (0.187)** (0.210) (0.234)** (0.211)*** (0.234)**

Temperature-SD-950-1600
2.110 1.380 2.007
(0.745) *** (0.651)** (0.727)***

Tertiary-Education
0.001 0.001
(0.007) (0.007)

Capital
16.012 16.776
(4.226)*** (3.973)***

Catholicism
-1.102 - 0.531
(0.871) (0.800)

R2 0.11 0.28 0.14 0.12 0.29 0.12
Number of observations 89 87 89 89 87 89

Notes: 1. OLS with robust standard errors in parentheses.
2. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.
3. The specifications always include a constant term and Temperature-A-950-1600 ; in addition, we also incorporate Franciscans in

the specification of columns (1) and (2).
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