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Abstract

We develop and test a theory of the origins of norms of cooperation. In our model,
time-inconsistent elites can entice the non-elites to cooperate in a joint investment by
enacting a more inclusive political process, which entrusts to the non-elites the control
over fiscal policies. The non-elites, instead, can accumulate an intrinsic reward from
cooperating in either investment or an alternative risk-sharing activity, which, in turn,
assures a larger marginal intrinsic return. When investment is unfeasible because the
output value is too small, the non-elites accumulate a culture maximizing the risk-
sharing payoff. When the output value is small but not tiny, cooperative investments
prevail only if the elites grant to the non-elites strong political rights to convince them
that a sufficient part of the investment return will be shared via public good provision
and the non-elites accumulate the optimal culture, which is weaker than the intrinsic
return on risk-sharing. When the output value is large, the elites elicit cooperation
under autocracy and cultural accumulation is optimal. These predictions are consistent
with novel data on 44 major Mesopotamian polities observed for each half-century
between 3050 and 1750 BCE. Conditional on polity and half-century fixed effects, the
diffusion of interest-free loans of agricultural products, large-scale foodstuff storage
facilities and irrigation infrastructures is negatively related to a proxy for the harvest
value combining temperature and rainfall, and formal merchant institutions are found
where the distance to the trade circuits was the largest. Finally, cultural accumulation
has a positive relationship with the severity of climate volatility. Crucially, the message
of our analysis remains similar across several identification strategies.
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“No man is an island [;] every man is a piece of the continent, a part of the main.” John Donne, Meditation XVII.

1 Introduction

Overwhelming evidence suggests that a “culture of cooperation,” which is the intrinsic
reward from cooperating in economic activities,! is the informal institution most crucial for
economic development (Putnam et al., 1993; Tabellini, 2010; Guiso et al., 2016; Nowak,
2006). Yet, our understanding of its determinants is mainly confined to the correlations
between past shocks and present-day norms documented by a well-known literature on per-
sistent institutions (Nunn, 2020). Absent a structural model of cultural formation, it is hard
to interpret these correlations as causal links. To help tackle this critical issue, we develop
a “time inconsistency” theory of cultural formation (Boranbay and Guerriero, 2019; Benati
and Guerriero, 2022a,b,c), and we test its implications on novel data on the first stable
formal and informal institutions recorded in Greater Mesopotamia during the Bronze Ages.

Initially characterized by states of nature lacking institutionalized decision-making, coop-
eration and public good provision, Greater Mesopotamia witnessed four key institutional dis-
continuities. First, the droughts—i.e., cold and dry spans [Weiss 2017, p. 94]—of the urban
revolution period (3800-3300 BCE) magnified consumption risk and the value of canaliza-
tion, pushing the traditional landholding groups to give up their control over scarce resources
in favor of priestly figures possessing precious organizational skills. Exploiting this new role,
the temples acquired, over the proto-states period (3300-3100 BCE), the control over public
good provision and dictated norms of cooperation in exchange for guidance on how to share
consumption risk, especially where the climate was erratic. Second, the severe drying up
of the city-states period (3100-2550 BCE) further reduced the farming output, forcing the
temple to share its power with the palace. The military ranks succeeded in involving a large
population share in farming by offering tenure-for-service agreements in exchange for the
participation in the realization of public infrastructures and the organization of risk-sharing

activities. Third, the kingdoms period (2550-2350 BCE) witnessed a milder but volatile cli-

LOther strands of the cultural economics literature study, instead, the evolution of either exogenously given
preferences for actions (Acemoglu and Robinson, 2023; Bisin et al., 2023) or beliefs (Greif, 1994).



mate, which curbed the palace’s need to share its power while favoring risk-sharing. Finally,
an extended period of harsh climate and the consequent expansion of long-distance trades
as an alternative economic activity encouraged, over the empires period (2350-1750 BCE),
the elites of the polities most interested in incentivizing trade, given its limited potential, to

involve merchant guilds in policy making and foster trade-related innovations.

To elucidate the incentives behind these historical events, we study the interaction be-
tween a representative “elite” and a representative “non-elite,” who can cooperate in a joint
investment, e.g., either a farming or a long-distance trade innovation. The investment de-
livers a valuable output only if the non-elite exerts a costly effort. The value of the output
is larger the more favorable are the production conditions, e.g., the milder is the climate
and the more accessible are the trade circuits. The elite keeps the untaxed output and
cannot commit to direct transfers to garner the non-elite’s cooperation. She can, however,
incentivize investment by granting a more inclusive political process, which entrusts to the
non-elite the power to select the tax rate and organize public good provision.? As for the
non-elite, he can accumulate an intrinsic reward from cooperating in either investment or
an alternative consumption risk-sharing activity by incurring a quadratic cost.® The return
on cooperative risk-sharing is only intrinsic and, at the margin, increases with the sever-
ity of the factors amplifying consumption risk—e.g., climate volatility—and is larger than
the marginal intrinsic gain from a cooperative investment. These assumptions capture the
facts that risk-sharing does not require complementary inputs, it does not produce a taxable
output and its success crucially hinges on the non-elite’s intrinsic motivations. When invest-
ment is unfeasible because the output value is tiny, the non-elite opts for risk-sharing and
accumulates the culture maximizing the relative payoff. When, instead, the output value
is small—but not tiny—and thus, the elite’s time inconsistency issues are severe—but not
insurmountable, the non-elite cooperates in investment provided that his political rights are
strong and he has accumulated the level of culture maximizing the intrinsic reward from in-
vestment. While the more inclusive political institution allows the non-elite to fully tax the

output and produce his preferred public good, the optimal level of culture under investment

2We refer to the elite as “she”, to the non-elite as “he” and to a generic party as “it.”
3The model message will not change, should the elite select her own culture (Boranbay and Guerriero, 2019).



is lower than that embraced by the non-elite when sharing risk. When, finally, the output
value is large, the elite elicits cooperation under autocracy and the non-elite accumulates the
optimal level of culture under investment. Ultimately, the intensity of the non-elite’s cultural

accumulation falls with the output value and rises with the marginal return on risk-sharing.

We evaluate the model implications by analyzing a panel of the 44 major Mesopotamian
polities spanning each half-century between 3050 and 1750 BCE. Lacking credible data on
past land suitability, we proxy the value of the harvest through a normalized—to range be-
tween 0 and 1—Storie index defined as the product of an inverted U-shaped rating curve
for the temperature in degrees Celsius and an inverted U-shaped rating curve for the rain-
fall in mm per month. Conditional on its two components, the index picks the combined
impact of climatic conditions on climate extremes, which, in turn, are the most relevant
predictors of yield anomalies (Vogel et al., 2019). We average environmental data over a 30
km radius around each polity and, as any other non-institutional variable, over the previous
half-century. 30 km was the maximum distance between the cultivated fields and the center
of the city around which a polity evolved (Wilkinson, 2003). We obtain similar results when
we incorporate in the Storie index also a decreasing rating curve for the median terrain slope
in percentage. Crucially, the partial correlation between our proxy for the harvest value and
coeval cereal yields in liters per hectare is large and highly statistically significant. Turning
to the return on long-distance trade investments, we consider the inverse distance between
each polity and the Old Babylonian and Old Assyrian trade networks, which channeled the
unprecedented exchanges that emerged after the 2000 BCE mass diffusion of metals. Re-
garding the environmental determinants of the return on cooperative risk-sharing, we follow
Matranga (2022) and we rely on the normalized—to range between 0 and 1—first principal
component extracted from two measures of temperature and precipitation seasonality. For
what finally concerns the strength of the non-elites’ culture, we employ four outcome-based

measures of the intrinsic reward from cooperating in either risk-sharing or investment.

Starting from the intensity of cooperation in risk-sharing, we build on the historical lit-
erature on the management strategies developed by ancient societies to tackle agricultural
risk. Two were the key approaches: intensification and diversification [Marston 2011, p. 191].

While the former is aimed at fostering farming efficiency via overproduction and irrigation
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[Marston 2011, p. 194-195], the latter comprises crop diversification, which was limited in
our sample, sharing and storage of food [Marston 2011, p. 191]. We capture the intensity
of food sharing with the share of previous half-century during which the institutionalized
decision-makers organized microcredit activities in the form of interest-free loans of agricul-
tural products (Hudson, 2002; Notizia, 2022). Since these initiatives survived only when
tenants impoverished by adverse climate shocks paid back the loans to abide by norms of
cooperation, their diffusion gauges the likelihood of successful risk-sharing activities driven
by culture and, thus, constitutes an outcome-based proxy for the strength of past norms of
cooperation, just as the electoral turnout and blood donations are for present-day culture
(Guiso et al., 2016; Boranbay and Guerriero, 2019). To measure the diffusion of food storage,
we evaluate the share of previous half-century during which large-scale foodstuff storage fa-
cilities were organized by institutionalized decision-makers, local communities and/or family
groups (Paulette, 2015). These initiatives were often accompanied by redistribution to the
needy and tended to be more effective than food sharing where climate seasonality was more
impactful [Paulette 2015, p. 26]. Hence, they diffused more in the rain-fed-based farming
polities of Upper Mesopotamia than in the irrigated South (Wilkinson, 1997).4

Turning to the intensity of cooperative investments, we construct proxies for the spread
of farming and long-distance trade innovations. We capture the former with the share of
previous half-century during which major irrigation works were implemented and the latter
with a dummy for the existence over the previous half-century of a formal merchant institu-
tion. While the excavation and maintenance of artificial canals were the key infrastructural
projects jointly organized by elites and tenured farmers as a part of the tenure-for-service
contract [Rost 2017, pp. 11-12], merchant institutions were aimed at fostering cooperation
between elites and rising traders in the organization of trade-related innovations, i.e., linking
the nodes of the trade networks, settling disputes and offering financial services (Palmisano,
2018; Yoffee and Barjamovic, 2018). The key assumption underlying our measurement strat-

egy is that, conditional on unobservables as well as key observables such as the inclusiveness

4Building on Liverani (2014, table 1.1), we label with “Lower” (“Upper”) Mesopotamia the regions of Southern
(Northern) Iraq and Southwestern Iran (Northern Israel, Northeastern Syria and Southeastern Turkey) and
with “Greater” Mesopotamia the union of Lower and Upper Mesopotamia. Moreover, the proto(city)-states
era corresponds to the Late Uruk (Jemdet Nasr and Early Dynastic) period(s), whereas the kingdoms
(empires) era coincides with the Pre-Sargonic (Akkadian, Ur IIT and Old Babylonian) period(s).



of the political process, severity of conflicts and economic development, the likelihood of

cooperative investments should mainly reflect forceful norms of cooperation.

Conditional on polity and half-century fixed effects, the diffusion of interest-free loans
of agricultural products and irrigation infrastructures is negatively and significantly related
to the proxy for the farming output, whereas the spread of formal merchant institutions is
positively and significantly linked to the distance to the trade circuits. Moreover, large-scale
storage of foodstuff and large-scale irrigation works are found where the severity of climate
volatility is the largest. The different distributions of food sharing and food storage initiatives
square with the different risk management strategies embraced by the Northern and Southern
polities. Ultimately, the basic estimates are consistent with the model predictions. Yet, they
may be capturing reverse causality, might be significantly attenuated by measurement error

and /or may be driven by omitted variables. We evaluate these issues in turn.

First, the independence of the proxies for the return on farming and the severity of
consumption risk from human effort and institutional decisions excludes reverse causation
from institutions to geography. A similar remark applies to the inverse distance to the trade
networks since the locations of both the nodes and hubs of the Old Babylonian and Old
Assyrian trade circuits were determined by orthogonal environmentally-driven incentives
to farm preceding of hundreds of years the second millennium trade revolution (Ur, 2010;
Altaweel, 2013). Consonant with this view, the spread of formal merchant institutions is
uncorrelated with future values of the inverse distance to the two trade circuits (Angrist
and Pischke, 2009). This evidence does not square with the plausible lag with which culture
would affect the return on long-distance trades. Second, the message of our empirical exercise
remains unchanged when we deal with measurement error by either turning to a different
proxy for the return on farming investments or considering two alternative measures of the
intensity of cooperation in risk-sharing. Finally, we follow a two-step strategy to assess the
role of unobserved heterogeneity. First, not only do we incorporate in our analysis the square
of our measure of climate volatility and a proxy for inclusive political institutions, which
capture the other two determinants of culture discussed by Boranbay and Guerriero (2019),
but we also control for the other main causes of cultural accumulation identified by the extant

literature. These are the severity of external and internal conflicts (Besley and Persson, 2009;
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Acemoglu and Robinson, 2000; Chaney, 2013) and the degree of urbanization (Inglehart and
Welzel, 2005). If anything, considering these observables together makes our results even
more consonant with the testable predictions. We reach similar conclusions when we also
evaluate the strength of political rights prevailing in neighboring polities (Fleck and Hanssen,
2013), irrigation potential (Bentzen et al., 2016), political instability (Cassidy et al., 2015),
trade expansion (Acemoglu et al., 2005; Benati et al., 2021) and the great rivers’ avulsion
(Heldring et al., 2022). Second, we calculate how much greater the influence of unobservable
factors, relative to that of all the observables considered in the main specifications, would
need to be to completely explain away the links among geography and culture. We find
that it would have to be on average more than five times greater than the influence of all
observables, which seems unlikely. Ultimately, these robustness checks make difficult to
envision that our estimates are driven by mechanisms different from those we model and,
thus, we take them as consistent with causality running from geography to culture.

Our analysis delivers four key contributions to the literature on cultural formation. First,
we develop a theory of endogenous (in)formal institutions highlighting the relevance of the
elites’ time inconsistency issues as determinants of the non-elites’ cultural accumulation and,
in turn, their power over fiscal policies.” This link emphasizes that culture is an understudied
driver of the state’s fiscal capacity (de Oliveira and Guerriero, 2018; Benati and Guerriero,
2021; Guerriero and Righi, 2022). Second, we confirm the model predictions by studying one
of the best recorded ancient societies.® Unlike similar databases on medieval and modern
societies, our data set displays large variation across time and space on economies suffi-
ciently simple to credibly link geography to institutions, it includes polities demarcated by
well-defined, narrow, and stable boundaries, and it is unaffected by the European coloniza-
tion (Guerriero, 2020; Guerriero and Righi, 2022). Third, our empirical results qualify the
meaning of some of the correlations documented by the literature on the pre-industrial en-

vironmental determinants of cultural norms. While Litina (2016) shows that lower levels of

5This chain of causality also supports the equilibrium institutional evolution characterized by Boranbay and
Guerriero (2019). These Authors, however, assume that investment never prevails under autocracy. Benati
et al. (2022) also stress the relevance of democratization as an antidote to the elites’ time inconsistency.

6The secondary sources that we use to build our data set are based on the remains gathered by the thousands
of archaeological campaigns conducted in the last two centuries and the best-preserved—because of the
use of clay tablets—corpus of ancient writing [Barjamovic 2013, p. 120-122], i.e., 176,000 administrative
documents, 19,000 royal and monumental inscriptions and 8,000 legal texts (see https://cdli.ucla.edu/).



present-day land productivity are correlated with more intense present-day norms of coop-
eration, Buggle and Durante (2021) link medieval climate risk and present-day trust. Simi-
larly, Giuliano and Nunn (2021) report negative correlations between pre-industrial climate
volatility and present-day preferences for traditional norms. Different from these articles,
we embrace a structural econometric approach to identify the determinants of (in)formal
institutions, and we escape the “compression of history” trap (Austin, 2008).” Finally, we
contribute to the policy discussion spurred by the aforementioned literature on agricultural
risk management by highlighting that state-building, intended as the mix of democratization,
forceful cultural accumulation and strong state’s fiscal capacity, is another crucial mechanism
to cope with epochal—and especially climate—crises [see also Hudson 2002, p. 11-12].

The paper proceeds as follows. In section 2, we review several stylized facts about Bronze
Age Mesopotamia consonant with the three key implications of the theoretical framework
that we illustrate in section 3. Next, we state the model testable predictions in section 4,
and we discuss our empirical exercise in section 5. Finally, we conclude in section 6, and we

report figures and tables (data construction and extra tables) in the (Internet) appendix.

2 Cultural Formation in Bronze Age Mesopotamia

Next, we summarize the economic and institutional evolution of Greater Mesopotamia
over the Bronze Ages, highlighting via the bold letters [a], [b] and [c] those stylized facts
consistent with the three key implications of our model. While drops in the returns on
farming and/or long-distance trade forced the elites to grant strong political rights to non-
elites with complementary skills [a] and the non-elites to gain strong norms of cooperation [b],
heightened consumption risk incentivized a larger accumulation of a culture of cooperation
[c]. Predictions [b] and [c] also constitute the main results of our empirical exercise.

Urban revolution (3800-3300 BCE) and proto-states (3300-3100 BCE) periods.—Initially
characterized by limited hierarchy, low population density and the local dimension of pro-
duction and exchange [Liverani 2014, p. 44|, Greater Mesopotamia developed the first forms

of stable state institutions [Liverani 2014, p. 43-45]. To illustrate, the drying up of the

"This is the tendency of any institutional persistence analysis to neglect the events between an historical
shocks and present days and, thus, to “over-simplif[y] causation” [Austin 2008, p. 996].



later 4th millennium induced the collapse of the urban sites in Upper Mesopotamia and the
reclamation of the marshy Alluvium in Lower Mesopotamia [Liverani 2014, p. 53-61; Riehl
et al. 2014, p. 3]. In the Alluvium, the limited water supply together with its mismatch with
the agricultural cycles magnified the returns on artificial irrigation infrastructures and, in
turn, on the organizational skills necessary for their construction and maintenance [Brooke
2014, p. 203]. These precious inputs were provided by priestly figures, who thanks to their
leadership, established themselves as the first institutionalized decision-makers [Steinkeller
2019, p. 113; Hole 1994, p. 138-139]. At first, the temples transferred increasingly large
estates from the landholding groups and communal ownership to their households and al-
lotted them to specialized workers in exchange for services and/or a share of the produce
[Englund 1998, p. 176-181; Liverani 2014, p. 51-69]. Next, the temples extended their con-
trol over vital public tasks like gathering taxes, overseeing the first large-scale infrastructural
projects, supporting short-distance trade, animal husbandry and handcraft [a]. While doing
so, they also proposed norms of cooperation [b], which were particularly welcome where con-
sumption risk was severe but not unbearable [c]. Here, the temples favored cooperation by
organizing key risk-sharing activities, i.e., fostering inter-city cultic interactions, supervising
scribal training, storing foodstuffs in times of need, accommodating loans to those in need

and regulating disputes and prices [Monaco, 2012; Matthews and Richardson, 2019].

City-states period (3100-2550 BCE)—The 3200-2850 BCE droughts significantly reduced
the returns on farming in the Alluvium [Liverani 2014, p. 89; Ristvet 2017, p. 38-40],
pushing the religious ranks to share their power with a rising military class [a], who had
left the temple to establish the “palace” under the authority of kingly figures [Staubwasser
and Weiss 2006, p. 379-380; Marchesi and Marchetti 2011, p. 90-100; Garfinkle 2013a, p.
108-110; Steinkeller 2019, p. 122-123]. These palatial households succeeded in involving a
larger share of the population in farming by offering leasing and renting contracts as well as
tenure-for-service—i.e., suku—agreements eventually more appealing than those proposed
by the temples [Cripps 2007, p. 12-20]. Not only did the conscripted farmers participate
in the realization of valuable public projects [b], such as canals and fortifications [Rost
2017, p. 10], but they also gained unique risk-sharing benefits [c], i.e., access to irrigation

facilities, draft animal power and food, in times of peace, and to the booty after military
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victories [Richardson 2011, p. 17-36; Wilkinson et al. 2015, p. 413; Steinkeller 2018, p.
10-11; Sallaberger, 2019]. Notably, the farmers’ involvement in the provision of public goods
and risk-sharing activities eased the diffusion of forceful norms of cooperation since they
“enjoyed [this] experience, being proud of their accomplishment, and partaking in a sense
of civic pride” [Steinkeller 2015, p. 145]. In Upper Mesopotamia, the adverse and volatile
post-2700 BCE climatic conditions favored the rise of extended royal families supported by
both religious ranks and elders’ councils [a] [Archi 2015, p. 570-591; Ristvet 2017, p. 40],
the intensification of public good provision [b] (Rost, 2017; Steinkeller, 2019) and the spread

of the first communal large-scale food storage facilities [c] [Vacca 2020, p-314-316].

Kingdoms period (2550-2350 BCE).—Thanks to the mix of intensified warfare and milder
climatic conditions, the royal households imposed their political supremacy by limiting the
temples’ ability to tax and enslave their debtors in the South and by curbing the power of
the religious ranks and elders’ councils in the North [a] [Liverani 2014, p. 99-122]. Following
the post-2650 BCE rise in climate volatility, moreover, not only did canal construction take-
off [Rost 2017, 10-12], but both debt cancellation edicts and interest rate regulation were
implemented [c] [Wilcke 2007, p. 21-25]. The goal of these reforms was to “reunify nuclear
families separated [by] imprisonment for debt [and] debt bondage” [Wilcke 2007, p. 21].
By committing to forego debts and assist the needy, the institutionalized decision-makers
sustained a steady pool of cooperative warriors and farmers, ultimately building a culture
of cooperation [c] [Sterba, 1976; Hudson 2002, p. 29-31; Richardson, 2012; Everest-Phillips
2019, p. 60]. Meanwhile, an even more severe rise in climate risk fueled in the North
the organization of centralized storage emplacements easing “[risk-]sharing, mutual aid, the

fostering of community, and the cementing of social bonds” [c| [Paulette 2015, p. 31].

Empires period (2350-1750 BCE).—After having consolidated their control over Lower
Mesopotamia, the Akkadian kings conquered large portions of the Fertile Crescent [Sal-
laberger and Schrakamp 2015, p. 105-112; Steinkeller 2020, p. 46-47]. The formerly in-
dependent Southern city-states were—at least at first—Ileft to local rulers in exchange for
tributes. The Northern polities, instead, were managed by governors appointed by the king
and assisted by both royal functionaries and local religious households [a] [Steinkeller 2020,

p. 47-51]. Such an institutional arrangement was, however, fragile, and the cold, dry and
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volatile climate that hit Greater Mesopotamia between 2200 and 1900 BCE favored the
emergence between 2120 and 2000 BCE of the Ur III kingdom, which was divided in core
provinces controlled by co-opted governors and peripheral regions administered by crown
functionaries [a] [Wilcke 2007, p. 70-72; Garfinkle 2013b; Cookson et al., 2019; Steinkeller
2020, p. 54-67], and renowned canalization [b] [Rost 2017, p. 11-14]. Eventually, the Ur III
kings were defeated by the semi-nomadic Amorites, which, over the period 2000-1850 BCE,
extended their control over competing polities [Yoffee 2005, p. 145-146; Liverani 2014, p.
175-181; Ristvet 2017, p. 49]. To manage the quarrelsome landscape, the Amorites negoti-
ated with tribal leaders and councils of elders [a] [Fleming 2004, p. 33, 75; Ziegler 2008, p.
50; Liverani 2014, p. 224]. Moreover, they started to accommodate interest-free barley loans
to tenured farmers via the Se urb-ra system and to issue decrees relieving debts and regu-
lating interest rates [b, c| (Hudson, 2000; 2002; Renger, 2002; Richardson, 2012; Simonetti,
2013; Notizia, 2022). These policies helped the farmers escape indebtedness and commit to
cooperation [Adams, 2009; Richardson 2012, p. 33-43; Richardson 2016, p. 751-753].

Meanwhile, the mix of falling farming return and rising climate volatility, together with
the unrestricted diffusion of metal tools, prompted, from 2000 BCE on, the emergence of
a new exchange landscape around the Old Assyrian network, which exchanged textiles and
tin for precious metals between Ashur and Kanesh, and the Old Babylonian network, which
traded metals for textiles between Shush and Hazor [Liverani 2014, p. 163, 190, 212-218;
Barjamovic 2018, p. 121-125]. Different from the third millennium trade circuits, which
were organized by agents of the institutionalized decision-makers and merchant families, the
second millennium trade networks were dominated by private entrepreneurs, which were able
to accumulate, for the first time, increasing political power [Van de Mieroop 2015, p. 89-92;
Barjamovic 2018, p. 128; Yoffee and Barjamovic 2018, p. 816]. To illustrate, temple and
palatial ranks of the polities most interested in fostering long-distance trades because part of
the less dense junction of the trade circuits—i.e., Ashur, Emar and Tuttul—started to provide
trade-related public goods—i.e., secure trade routes and inter-polity exchange treaties [a]—
and substitute the Ur III provincial administrators with merchant guilds [Postgate 1992,
p. 221; Garfinkle 2010, p. 186-193; Van de Mieroop 2015, p. 89-92; Barjamovic 2018,
p. 123-128; Palmisano 2018, p. 22]. Under the auspices of the institutionalized decision-
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makers, these guilds organized themselves around formal institutions, such as karums, port
authorities and merchant courts, which, in turn, coordinated trade-related innovations, i.e.,
linking the trade nodes, settling disputes and offering financial services [b, c| [Postgate
1992, p. 218-221, 300; Palmisano 2018, p. 22|. This revolution was completed under the
Old Assyrian kingdoms that dominated Upper Mesopotamia during the dry 1950-1780 BCE
period and the Isin-Larsa and Old Babylonia kingdoms that ruled Lower Mesopotamia over
the 2017-1763 BCE period [Liverani 2014, p. 192-218]. These polities expanded public
good provision and adopted edicts remitting debts and abolishing debt-based slavery [b,
c] [Westbrook 2003, p. 362-407; Richardson 2011, p. 21-32; Liverani 2014, p. 187-188].
Only the unifying conquests of Hammurabi (1810-1750 BCE) hampered these dynamics by

transferring powers from temples and merchants to the palace [Liverani 2014, p. 242].

3 Theory

The economy.—We evaluate the interaction between a representative elite and a rep-
resentative non-elite, who can cooperate in a joint investment, e.g., either a farming or a
long-distance trade innovation. The investment delivers an output of value V' only if the
non-elite exerts an effort whose cost is v > 0. V' is larger the more favorable are the produc-
tion conditions, e.g., the milder is the climate and the more accessible are the trade circuits.
Both non-elite and elite are risk neutral and have an outside option that we normalize to
zero. To elaborate, the payoff of the elite—i.e., m,—equals the sum of untaxed output and
the public good consumption payoff, and the ex ante utility of the non-elite—i.e., U,—equals
the sum of the intrinsic reward on cooperating net of the cultural accumulation cost and
the public good consumption payoff net of the effort cost. The index r € {A, I'} picks the
political institution, i.e., A for autocracy and I for the inclusive political regime.

Cultural accumulation.—The non-elite gains an intrinsic return ¢ from cooperating in
investment and an intrinsic reward 7c¢ from cooperating in an alternative risk-sharing activity,
with 7 picking the factors amplifying consumption risk, e.g., climate volatility. We assume
that 7 > 1. Three are the justifications for this assumption. First, risk-sharing is a less
complex economic activity, which does not require a partner with complementary inputs, i.e.,

the elite. Second, it does not produce a taxable output. Finally, its success crucially hinges
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on the non-elite’s intrinsic motivations, as in the cases of interest-free loans of agricultural
products and the storage of foodstuff that might be redistributed to the needy. The non-
elite incurs a quadratic cultural accumulation cost ¢?/2, and our assumption that he directly
selects the psychological gain from cooperating captures two key insights of Malthusian
growth theories and evolutionary psychology (Boranbay and Guerriero, 2019). First, a social
group dictates to its members cultural norms maximizing its fitness via vertical, oblique and
horizontal transmission channels (Barkow et al., 1992; Clark, 2005). Second, these values
are stronger the larger the culturally-driven advantage is (Nowak, 2006). More generally, the
equilibrium cultural level ¢* is an evolutionarily stable strategy being also a strict subgame
perfect equilibrium (Maynard Smith and Price, 1973). Accordingly, it will invade the entire
non-elite’s group even if experimented by a minority of it.®

Political institutions.—Different from Mayshar et al. (2017), we maintain that the elite
cannot incentivize the non-elite by committing to direct transfers. This hypothesis builds on
a long literature on the time inconsistency issues inherent to politics (North and Weingast
1989; Barzel and Kiser, 1991; Myerson, 2008), and it is justified in our case by the fact that
contracts were enforced by courts controlled by the same elite members promising not to
renege on future transfers (Acemoglu, 2003).° The elite can, however, entice the non-elite
by granting a more inclusive political institution, which allows him to fix the tax rate and
guide public good provision (Boranbay and Guerriero, 2019; Benati et al. 2022).1° Under
autocracy, both decisions are taken by the elite. Public good provision has a technology linear
in the tax revenues g, = Vd,., and a supply g, of public good delivers a sub-utility pg, to the
group selecting 9, and a sub-utility (g, to its partner. We maintain that 0 < 5 < p < 1.
While p < 1 entails that the public good is less valuable than the private one, < p captures
the degree of heterogeneity in the groups’ preferences for the common goods and the lower
ability of each of them to provide the public good favorite by its partner.!’ In our sample,

the non-elite preferred the participation in a conscripted army over the construction of public

8 Andersen et al. (2017) propose a similar argument, building on a replicator dynamics equilibrium concept.

90nly at the beginning of the second millennium BCE, courts started to be populated by merchants, elders
and other representatives of the non-elite [Westbrook 2003, p. 365-368; Wilcke 2007, p. 35-41].

10A well-known literature considers enforcement as an alternative to democratization (Mayshar et al., 2017).
Yet, Benati et al. (2022) prove that, because of the elite’s time-inconsistency issues, punishment cannot
substitute taxation and is, thus, selected only for a large investment return and a very observable output.

HImplicitly, we also assume that elite cannot commit to contract away the inefficiency of public good provision.
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and ritual buildings, and the elite displayed opposite preferences (Benati et al., 2022). More
generally, (p — ) g, can be seen as the loss that the group designing fiscal policies can impose
on its partner by excluding it from public good consumption and/or redistributing the tax
revenues (Acemoglu and Robinson, 2000; Fleck and Hanssen, 2006).

Timing—At time ty, the non-elite accumulates culture. At time ¢, the elite picks the
political regime. At time t; and under autocracy (the more inclusive political regime), the
elite (non-elite) selects the tax rate d4 (d;). At time t3, the non-elite chooses between
investment and risk-sharing and the elite decides whether to invest. At time t4, either risk
is shared or private and public goods are produced. Next, the payoffs are realized.

Discussion.—In evaluating our setup, several remarks should be heeded. First, group
formation should be seen as determined by unforeseen organizational, military and techno-
logical shocks endowing the non-elite with skills complementary to those of the elite and
leaving to the latter the control over scarce resources and the institutional design (see the
Internet appendix).'? Second, as Boranbay and Guerriero (2019) and Benati et al. (2022),
we maintain that the elite keeps control and transfer rights to the input, leaving to the
non-elite only the use rights. Hence, she retains the entire untaxed output. This assumption
captures the prevailing distribution of property rights in our sample and the fact that the
elites appropriated virtually all untaxed harvest [Steinkeller 1999, p. 290; Cripps 2007, p.
11-22; Garfinkle 2013a, p. 112-113|. Third, our results will be comparable should we allow
the decision-maker to explicitly select the type of public good (Boranbay and Guerriero,
2019). Finally, our analysis will be similar should the elite expropriate pV (1 — §,.), commit

to direct transfers and/or offer a sharecropping contract (see section 3.1 and footnote 15).

3.1 Endogenous Cultural Accumulation

We solve the game by backward induction. A non-elite opting out of investment obtains
*\2
an interim—at time ¢t3—payoff of 7¢* and an ex ante—at time ty—utility of 7¢* — % Then,
he accumulates ¢* = 7, which entails an ex ante (interim) payoff of 72/2 (72).

Once the more inclusive political process has been embraced, a non-elite foreseeing to

12The elites “were the landholders during the urban revolution period, religious ranks during the proto- and
city-states periods and the temples and palaces during the kingdoms and empires periods, whereas [the
non-elites were] the temples during the urban revolution period, military ranks during the city-states period
and merchants during the empires period” [Benati and Guerriero 2022a, p. 34-35].
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participate in investment selects a §; maximizing his net utility from redistributing through
public spending the production value, subject to assuring a positive payoff to the elite. Since

the elite’s utility under full taxation is SV, the non-elite picks d; = 1 and obtains an ex ante

utility of ¢* — % + pV — v and an interim payoft of ¢* + pV — v, which entails that his

interim participation constraint is ¢* 4+ pV — v > 7¢* < V > Lp_l)c* = (c*). At time

to and for V > Q (¢*), the non-elite picks the cultural level maximizing his ex ante utility

by comparing the intrinsic reward optimal under cooperative investment—i.e., 1-—with 7.1

The former is preferred if %+pV—7 > % V> ﬁ = ). Since 722_1 >7-1,0>0Q (1).
Then, the non-elite opts for ¢* = 1, fully taxes the output and invests for V' > Q) and selects
¢* = 7 and shares risk otherwise.'* Notably,  rises with 7 since the non-elite is less willing
to invest when the marginal return on risk-sharing increases.

After having kept autocracy, the elite selects a §4 maximizing the linear utility function
maxs ,e[o,1] (1 — 5,4) V+ péAV, (1)

subject to satisfying all participation constraints. Since the elite favors private to public

such that the non-elite’s

good consumption, she would select a tax rate o4 = —7+(;;1)c*

interim participation constraint binds. Given this policy, the non-elite prefers to accumulate

. . . . . . < 2 .
a culture 7 and share risk over picking ¢* = 1 and investing since % + B804V — v < % since

o1
> 7 — 1. Hence, the elite selects a 6% = W+,3v2 < 1 such that, in ¢y, the non-elite is

indifferent between accumulating ¢* = 1 to invest and embracing an intrinsic reward 7 to

7'271 B _ _
share risk when V' > T-2— = 0, with @ > Q. For V > Q, 74 = (1 - 65)V + pd3V > pV

21
2

is larger than the elite’s payoff under democracy—_@v—and autocracy always prevails.
Ultimately, in a world of inefficient public good provision, the elite prefers to direct fiscal

policies and picks a tax rate decreasing with the output value when faced with mild time

inconsistency issues, i.e., V > Q (see figure 1). When, however, her time inconsistency issues

become severe but not insurmountable—i.e., for Q < V < Q, only a reform towards the more

13A zero cultural level is never an option since selecting c¢* = 7 and sharing risk assure to the non-elite an ex
2
ante payoff of &- > 0. Boranbay and Guerriero (2019) also evaluate the option ¢ = =2V 51 satisfying the

1—7

non-elite’s interim participation constraint for V < (1). ¢ is not an equilibrium here since, for r = I, both
04 and c are selected optimally and independently from the elite’s payoff, i.e., ¢ — % +pV —y=171C— % < g

14The non-elite would never deviate to ¢* = 1 whenever () (1) <V < Q since # <727
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inclusive political regime, combined with the non-elite’s accumulation of a culture maximiz-
ing his payoff from investment, makes possible cooperation. When such arrangements are
unavailable, the elite can entice the non-elite only by credibly committing to transfers. To
illustrate, she would offer the non-elite €V, with € > [, as either a direct transfer or an
incentive within a sharecropping contract.!> When, finally, investment is unfeasible because
its return is tiny—i.e., for V' < €2, the non-elite opts for risk-sharing and picks a culture
maximizing the relative payoff. The following proposition summarizes our analysis:
Proposition: For0 < f<p<l<rtand: 1. V< ﬁ, the non-elite accumulates a
culture T and shares risk under any regime r; 2. ﬁ <V< 7+?

non-elite’s political rights, whereas the non-elite picks a culture c* = 1, selects the mazimum

, the elite grants strong

21
tax rate &7 = 1 and invests; 3. 'V > (=) 7+62 , the elite keeps the autocratic regime and
%=1
selects 0% = wﬁv? < (=) 1, whereas the non-elite accumulates ¢* =1 and invests.

The unique combination of a large elite’s capacity to elicit cooperation despite its limited
return and a large non-elite’s capacity to entice the elite via cultural accumulation clarifies

why we see in these institutional discontinuities the key features of state-building.

4 Empirical Implications

The model implications can be restated as testable predictions as follows:
Testable Predictions: The intensity of the non-elite’s cultural accumulation falls with

the output value and rises with the marginal return on risk-sharing.

5 Evidence

We focus on the 44 Mesopotamian polities that are best documented for each half-century
between the Early Bronze Ages I-IV and the Middle Bronze Age I [Liverani 2014, table 1.1],
i.e., 3050-1750 BCE. The logic underlying this approach is twofold. First, we have selected, as
cross-section identifiers, polities displaying settlement continuity and steady political impor-
tance as implied by their experience with the first recorded forms of stable state institutions

(Bauer et al., 1998; Wilcke, 2007; Sallberger and Schrakamp, 2015). Whether dominated or

15This payment induces cooperation for 1<V< Q. Should transfers be possible under any 7, an elite willing
to invest will use them only for T < V' < © and € > p since they are inferior to any public good consumption.
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independent states/kingdoms/empires, these polities evolved around one major city [West-
enholz 2002, p. 26]. While the names of these historical cities and the present-day archae-
ological sites are reported in table 1, their locations are displayed in figure 2 and directly
collected from the Ancient Near East Placemarks.'® Second, the institutional evolution of
the period preceding the invention of the logo-graphic writing and, in turn, our sample is
still ill-understood [Liverani 2014, p. 62-77]. Moreover, the emergence of the Levantine
empires at the end of our sample induced a shift of the political core towards the eastern
Mediterranean, the reduction in written sources in the sample and the formation of regional
Babylonian and Assyrian states obscuring the evolution of the single polities [Liverani 2014,
p. 271]. By relying on the “middle chronology,” it is, instead, possible to accurately link
historical to archaeological data and document three key transitions in the sample, i.e., from
proto- and city-states to kingdoms and empires (Steinkeller, 2020; Barjamovic, 2020). The
information reported in the Ancient Near East Placemarks and middle chronology are widely
accepted by the extant literature (Sallaberger and Schrakamp, 2015; Manning et al., 2016).

Since the maximum distance between the cultivated fields and the settled center was 30
km [Wilkinson 2003, p. 125; Liverani 2014, p. 106], we average geographic variables over a 30
km radius around the coordinates of each polity in the sample. Moreover, we construct our
non-institutional and institutional variables on the bases of information on the half-century

preceding each time period (Acemoglu et al., 2005; Guerriero, 2020).

5.1 Measurement
5.1.1 Return on Investment and Risk-sharing Activities

Next, we define our proxies for, respectively, the return on farming investments, the
return on long-distance trade investments and the return on risk-sharing activities.

Return on farming investments—Cereals were the dominant crops in Mesopotamia,
whereas olive oil became, because of its use as cooking and perfume-making ingredient,
the farming output most exchanged over the second millennium BCE [Paulette 2013, p.
102-103]. Extensive botanical evidence suggests that wheat and barley (olive) farming is

favored by a more suitable land, requires an altitude between 0 and 3050 m, needs a tem-

16This data set is available from https://www.lingfil.uu.se/research/assyriology/earth
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perature ranging between 5 and 37 (higher than 4) degrees Celsius and suffers from water
scarcity (Serna-Saldivar, 2010; Oteros et al., 2013). While we do not consider the altitude
since the highest polity is Kanesh with 1106 m,'” we do not evaluate the available data on the
soil profile development and texture because unable to capture the historical farming return.
To elaborate, the existing land suitability indexes, such as, for instance, those developed by
the GAEZ project at a 5 arc-minute resolution for the entire globe, measure the ability of
the soil to retain and supply nutrients and water (Serna-Saldivar, 2010; Oteros et al., 2013).
These features enable crops to maximally utilize climatic resources. To construct these land
suitability scores, the GAEZ project puts together data on agro-climatic conditions—i.e., ra-
diation and temperature—subsequent to 1981 and information on present-day agro-edaphic
conditions, such as soil water holding capacity, soil depth and textural class (Fisher et al.,
2021). Since the latter can reflect past human intervention and, in turn, past institutional
formation, the extant literature has focused on the land suitability indexes based only on
agro-climatic conditions under low-input farming, which should be then independent from
human decisions (Bentzen et al., 2016; Litina, 2016). Yet, this approach is correct only if
historical climatic conditions can be proxied by present-day ones. This hypothesis is unrea-
sonable in our sample whereby the potential barley yields under low-input use calculated via
agro-climatic conditions only and expressed in tons per hectare—i.e., Barley-PY —are neg-
atively and insignificantly correlated with the historical cereal and, especially, barley yields
in liters per hectare—i.e., Cereal-Yield, conditional on temperature, rainfall, half-century
fixed effects and climate volatility (see below).'® This evidence reflects the post-1960 global
warming that has altered the productivity ranking of our polities by improving the climatic
conditions of Upper Mesopotamia while worsening those of Lower Mesopotamia.'?

Building on these remarks and the fact that cereal yields are mainly explained by the com-
bined effect of temperature and rainfall (Vogel et al., 2019),%° we focus on the normalized—to
range between 0 and 1—product of an inverted U-shaped rating curve for the temperature in

degrees Celsius—i.e., Temperature—and an inverted U-shaped rating curve for the monthly

17 Any linear impact of the altitude is absorbed by the polity fixed effects.

18Historical cereal yields are collected from administrative cuneiform texts (Benati et al., 2022).

19While Ebla and Ugarit, among the least productive rain-fed-based farming polities, display a large Barley-PY
value, Girsu, the most productive irrigation-based farming polity, exhibits an average Barley-PY value.
20Climate extremes explain more than 80% of the variation in cereal yield anomalies (Vogel et al., 2019).
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rainfall in mm-——i.e., Rainfall—all averaged over the previous half-century, i.e., Farming-
Return (see tables 2 and I for definitions and sources of the variables that we use).?’ To
construct this Storie index, we consider all months within a year for two key reasons. First,
lower winter temperatures extended the period of dormancy of plants reducing the effective-
ness of floods [Hole 1994, p. 127]. Second, cereals were planted between September and
January and were harvested between March and August [Widell et al. 2013b, p. 86]. To
construct Temperature and Rainfall, we build on the climatic data simulated by Armstrong
et al. (2019) for each month between 60,000 and 0 BP—i.e., 1950—and the northern hemi-
sphere at a 0.5 degree spatial resolution. These estimates combine discrete equations for
fluid motion with grid-specific information on land, soil and plant characteristics. To control
for the the linear effects of Temperature and Rainfall, we include both of them as controls.
Three observations confirm the validity of our measurement strategy. First, the Arm-
strong et al.’s (2019) data are more widely available and more granular than the available
proxy data, which are, instead, based on a handful of sources of variation. Yet, the corre-
lation between Temperature and the oxygen stable isotope ratios extracted from the seven
cave speleothems and lake sediments nearest to our polities (Palmisano et al., 2021) is 0.24
and significant at one percent, conditional on half-century fixed effects (see figure 2 and table
1). Second, the correlation between Farming-Return and Cereal-Yield is 0.83 and significant
at one percent, conditional on Temperature, Rainfall, half-century fixed effects and climate
volatility. Finally, we obtain similar results when we construct an alternative proxy for the
return on farming investments— Farming- Return- E—including also a decreasing rating curve
for the terrain slope based on GAEZ orographic information (see the Internet appendix).
Return on long-distance trade investments.—Boranbay and Guerriero (2019) and Guer-
riero and Righi (2022) document that the medieval lords expanded the political rights of the
merchants in polities whose trade potential was the smallest because most distant to the trade
circuits. Building on this intuition, we elect as proxy for the return on long-distance trade
investments the variable Trade-Network defined as the inverse distance between each polity

and the Old Babylonian and Old Assyrian trade networks. The two trade circuits channeled

2l'While Temperature linearly rises between 5 and 25 degrees Celsius and linearly falls for larger temperatures
(O’ Geen et al., 2008; Hosseini et al., 2017), Rainfall linearly increases between 0 and 150 mm of rain and
linearly decreases for larger rainfall values (O’ Geen et al., 2008; Ciccone and Ismailov, 2022).
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the unprecedented exchanges that emerged after the 2000 BCE diffusion of metals.

Three were the specific features of these networks. First, polities were involved in a single
network by law [Barjamovic 2013, p. 128]. Second, the connecting nodes injected into the
networks goods produced by the nearest partners not laying on the routes [Liverani 2014, p.
216-217; Barjamovic 2018, p. 120-125]. Finally, the connecting nodes were divided in simple
transit points and full-fledged hubs—i.e., Ashur, Babylon, Larsa, Kanesh and Sippar—in
which professional merchants organized the inter-hub trade [Barjamovic 2018, p. 122-128;
De Boer, 2022]. The hubs revolved around a formal merchant institution, which contracted
sworn agreements between nodes, settled trade-related disputes and offered financial services
[Postgate 1992, p. 218-221, 300; Palmisano 2018, p. 22]. Ultimately, Trade-Network equals:
a) zero if the polity did not have any access to the trade circuits and so its distance to them
was infinite; b) the inverse distance to the nearest node of the network to which the polity
belonged if it was part of a trade circuit but not a node; and ¢) the inverse distance to the
nearest hub along the trade network to which the polity belonged if it was a node. Crucially,
Trade-Network is positively and significantly—at 1%—correlated with a measure of trade

2

expansion,?? conditional on half-century fixed effects and climate volatility. Considering the

proxy for trade expansion does not change our conclusions (see the Internet appendix).

Return on risk-sharing.—To pick the return on risk-sharing, we focus on the farming
sector, which was the most relevant in the sample (see section 2), and we consider the
normalized—to range between 0 and 1—first principal component extracted from the ther-
mal excursion in degrees Celsius between the hottest and the coldest months of the year,
averaged over the previous 50 years, and the precipitation of the wettest month minus that of
the driest month all divided by the mean monthly precipitation, averaged over the previous
50 years, i.e., Climate-Volatility (see also Matranga, [2022]). This proxy is, again, based on
the Armstrong et al.’s (2019) data and gauges the more erratic—but not unbearable—climate
conditions that encouraged the intensification and diversification risk-sharing strategies ob-

served in the sample [Marston 2011, p. 194-195; Paulette 2015, p. 49].

22 Imports is the number of costly-to-obtain items imported over the previous half-century, i.e., soft, chipped
and precious stones, metals, ivory, weights and shells (Wilkinson, 2014; Massa and Palmisano, 2018).
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5.1.2 A Culture of Cooperation

The large literature on the origins and impact of culture has proposed three main mea-
sures of cultural norms (Guerriero, 2020), and, notably, the values self-reported to stratified
surveys such as the European Value Studies and the World Value Surveys (Tabellini, 2010),
the activity of moralizers—Ilike the Cistercians and the Franciscans in medieval Europe—
turning a larger return on cultural accumulation into stronger intrinsic rewards (Boranbay
and Guerriero, 2019), and outcome-based proxies (Guiso et al., 2016). Given the impossibil-
ity of obtaining survey data for our sample and the difficulties in disentangling the political
and cultural roles of the institutionalized decision-makers and, especially, the temples, we
rely on the last option. For an outcome-based measure to qualify as a reliable proxy for
culture, its link with the psychological reward should be stable and unaffected by extrinsic
motivations (Guiso et al., 2016). Accordingly, we construct measures of the intensity of
cooperation in risk-sharing, farming and long-distance trade innovations that are, at least
conditional on unobservables and observables, the closest possible to this ideal. To achieve
this goal, we build on historical analyses of the single periods, polity-specific secondary
sources informed by both archaeological remains and written records and the available ad-
ministrative and contractual cuneiform records stored by the CDLI database and mentioning

keywords revealing the diffusion of the norms of our interest (see the Internet appendix).

Starting from the intensity of cooperation in risk-sharing, we focus on the main diversi-
fication strategies embraced in our sample and discussed by a vast historical literature on
agricultural risk in ancient societies [Marston 2011, p. 191]. While crop diversification was
limited by the prevalence of drought-tolerant species like barley (Riehl, 2009), large-scale
food sharing and foodstuff storage facilities diffused in, respectively, the Alluvium and Up-
per Mesopotamia from the middle of the third millennium (Hudson, 2002; Paulette, 2015;
Notizia, 2022). To capture food sharing activities, we build on the secondary sources based
on the archaeological evidence on the distribution of loan contracts in the Alluvium as well as
the available administrative and contractual CDLI texts—i.e., 947—mentioning interest-free
loans, and we construct the share of previous half-century during which the institutionalized

decision-makers accommodated interest-free loans of agricultural products such as cereals,
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beer and wine, i.e., Microcredit. Since these microcredit initiatives survived only when ten-
ants paid back the initial loans to abide by norms of cooperation [Skaist, 1994; Garfinkle
2004, p. 3-5; Wilcke 2007, p. 111-112], their diffusion captures the likelihood of success-
ful risk-sharing activities driven by culture (Hudson, 2002; Notizia, 2022). A particularly
noteworthy example was the so-called se urb-ra “barley loan” system (Notizia, 2022), which
envisioned the grant by the instituzionalized decision-maker of interest-free barley loans to
the tenured farmers [Skaist 1994, p. 38, fig. 3]. They were accommodated before the harvest
and possibly paid back after the crop. Accordingly, not only did they provide an immediate
relief to the distress caused by food shortages but also prevented tenured farmers from turn-
ing to private money lenders, decreasing the risk of debt bondage [Garfinkle 2004, p. 26;
Notizia, 2022]. Building on these remarks, we also construct two alternative but more noisy
proxies. The first one is the share of previous half-century during which the institutionalized
decision-makers issued decrees fixing the interest rate—i.e., Interest-R, and the second one is
the share of previous half-century during which the institutionalized decision-makers issued
edicts canceling non-commercial debts, i.e., Debt. Both provisions were meant to assure
that the defaulting tenants did not abandon the land or, even worse, were enslaved and,
possibly, sold to repay their debts [Hudson 2000, p. 139, 147; Adams 2009, p. 8; Van De
Mieroop 2015, p. 85-86]. Being the returns on re-assigning the land and selling an enslaved
tenant net of the turnover costs non-negligible, creditors did not oppose interest rate re-
strictions and debt cancellation edicts and only when intrinsically motivated to cooperate
with the debtors. Turning to the spread of food storage initiatives, we build on the exist-
ing archaeological reports documenting excavated storage structures as well as the available
administrative and contractual CDLI texts—i.e., 3327—mentioning central granaries, and
we construct the share of previous half-century during which large-scale foodstuff storage
facilities were organized by the institutionalized decision-makers, local communities and/or
family groups, i.e., Storage. Often employed to canalize redistribution of foodstuff to those in
need, storage emplacements diffused more intensively in the rain-fed Fertile Crescent where

climate seasonality was more impactful [Wilkinson, 1997; Paulette 2015, p. 26].

Regarding the intensity of cooperative investments, we study cooperation in both farming

and long-distance trades. We capture the former with the share of previous half-century
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during which the institutionalized decision-makers coordinated major irrigation works—i.e.,
Irrigation—and the latter with a dummy for the existence over the previous half-century of a
formal merchant institution such as a karum, port authority or court, i.e., Karum. While the
second millennium merchant institutions were aimed at fostering cooperation between the
ruling elites and the rising merchant ranks in the organization of trade-related innovations—
i.e., linking the nodes of the trade networks, settling disputes and offering financial services
(Postgate, 1992; Palmisano, 2018), the excavation and maintenance of artificial canals were
the key infrastructural projects jointly organized by the institutionalized decision-makers
and the tenured farmers as a part of the tenure-for-service contract [Rost 2017, pp. 11-12].
To elaborate on the last point, Upper Mesopotamia enjoyed rainfall sufficient to rely on
rain-fed-based farming operated over flat tablelands around each settlement [Hole 1994, p.
137], whereas the scarcity of precipitation induced Lower Mesopotamia to embrace irrigation-
based farming operated on the outer slopes of the levees of the great rivers (Widell et al.,
2013a). Hence, in the Alluvium, an extended canal system was completed as a public-private
partnership between the fourth and the third millennium and directed the winter rains and
the spring snow coming from the Iranian and Turkish mountains towards the South, pouring
the excess water in the marshy plain [Hole 1994, p. 138; Wilkinson and Hritz 2013, p. 23;
Garfinkle 2013a, p. 100; Liverani 2014, p. 65-67, 93, 232; Wilkinson et al., 2015; Rost, 2017].
Ultimately, our measurement approach rests on the assumption that, conditional on time-
and polity-invariant unobservables as well as the severity of conflicts, extent of urbanization
and, above all, inclusiveness of the political process (see section 5.4.3), the likelihood of

cooperative investments should be mainly driven by norms of cooperation.

5.2 Estimating Equation

A glance at figure 3 reveals that the model predictions square with our data. Three
patterns are evident. First, the worsening of the climatic conditions between proto- and
city-states periods reduced the farming output and magnified consumption risk, favoring the
cooperation between non-elites and elites in the realization of the first irrigation infrastruc-
tures in the marshy Alluvium as well as the spread of the first large-scale foodstuff storage

facilities in the Fertile Crescent. Second, the heightened climate volatility of the kingdoms
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period further accelerated the diffusion of storage emplacements in the North. Finally, the
severe droughts of the empires period squeezed the farming output, encouraging the spread
of large-scale hydraulic projects and microcredit activities in Lower Mesopotamia and the
diffusion of merchant institutions in the less dense Old Assyrian trade network.

Turning to multivariate analysis, we run by OLS the following panel models
Vie =0+ B+ 7 Xy + 02y + e, (2)

where Y, ; is a proxy for the strength of culture, i.e., Microcredit, Storage, Irrigation and
Karum. o, encapsulates polity fixed effects controlling for time-independent determinants
of Y, ;. These are other geographic traits, such as the land suitability for agriculture and
pasture (Litina, 2016), and predetermined shocks like the out of Africa exodus of the modern
humans and the agricultural revolution (Ashraf and Galor, 2013; Olsson and Paik, 2016).%
B¢ incorporates half-century dummies picking up macro-shocks like epidemics, which mod-
ulated the incentives to escape the Malthusian trap and cooperate (Voigtlander and Voth,
2009). Finally, X,; always gathers Climate-Volatility. In addition, it includes Tempera-
ture, Rainfall and either Farming-Return or Farming-Return-E if Y, , is either Microcredit,
Storage, Irrigation, Interest-R or Debt and it incorporates Trade-Network if the dependent
variable is Karum. Finally, Z,; possibly includes the extra controls discussed in section 5.4.3.
We document in the Internet appendix that our conclusions are similar when we consider
either the within-polity correlation or the spatial dependence in €,; possibly driven by, re-
spectively, institutional persistence or regional climatic patterns. To do so, we either cluster

the standard errors at the polity level or rely on the Conley’s (1999) standard errors.?*

5.3 Basic Empirical Results

Table 3 displays the basic estimates, which are consistent with the anecdotal evidence

Z3While Ashraf and Galor (2013) document that prehistoric migratory distance to East Africa is related to
genetic diversity and present-day trust, Olsson and Paik (2016) claim that an early Neolithic transition to
agriculture favors patriarchal cultural values over norms of generalized morality.

240ur Conley’s (1999) standard errors with Bartlett kernel are constructed for four thresholds beyond which the
correlation between error terms is assumed to be zero, i.e., 30, 60, 90 and 120 km. These figures correspond
to once, twice, thrice and fourfold the maximum distance between the settled center and cultivated fields.
Our results survive when we switch to the Cameron et al.’s (2008) wild cluster bootstrapping to deal with
a possible bias driven by the small number of clusters (see the Internet appendix).
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discussed in sections 2 and 5.2 and the model testable predictions. Three are the key ob-
servations. First, a one-standard-deviation increase in our proxy for the return on farming
investments is associated with a significant—at 1% —3.45-standard-deviation decrease in
the diffusion of interest-free loans of agricultural products and a significant—at 5%—2.41-
standard-deviation fall in the spread of large-scale irrigation infrastructures. Second, a one
standard-deviation rise in our proxy for the return on long-distance trades is related to
a significant—at 1%—0.34 fall in the expected value of Karum. Finally, a one-standard-
deviation increase in the severity of climate volatility is associated with a significant—
at 10%—0.37-standard-deviation rise in the diffusion of foodstuff storage facilities and a

significant—>5%—0.54-standard-deviation increase in the spread of irrigation facilities.

5.4 Gaining More Insights About Causality

Albeit consistent with the testable predictions, OLS estimates may be capturing reverse
causality, might be significantly attenuated by measurement error and/or may be driven by

an omitted variables bias. Next, we evaluate these endogeneity issues in turn.

5.4.1 Evaluating the Impact of Reverse Causality

The independence of the proxies for the return on farming and long-distance trade invest-
ments as well as the severity of consumption risk from both human effort and institutional
decisions excludes reverse causation from institutions to geography. While this is obviously
the case for Farming-Return, Farming-Return-E and Climate- Volatility, it is less obvious for
Trade-Network. Yet, the locations of nodes and hubs of the Old Babylonian and Old Assyrian
trade circuits were determined by climate-driven incentives to farm preceding of hundreds
of years the second millennium trade revolution (Ur, 2010; Altaweel, 2013). To test this
idea, we follow Angrist and Pischke (2009), and we add to the specification with dependent
variable Karum the variable Trade-Network lead one time period as extra control. If reverse
causality was an issue, then one would expect even stronger correlations between the current
spread of formal merchant institutions and future values of Trade-Network because of the
plausible lag with which a culture of cooperation would affect the return on long-distance

trades. As detailed in column (1) of table 4, this is not the case in our data.
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5.4.2 Evaluating the Impact of Measurement Error

Our results remain similar when we consider alternative independent and dependent
variables. Two are the key observations. First, our conclusions stand when we substitute
Farming-Return-E for Farming-Return (see columns (2) to (4) of table 4). Second, the
diffusion of interest rate regulation and the spread of debt cancellation edicts are negatively

and significantly—at 5% or better—linked to Farming-Return (see the Internet appendix).

5.4.3 Evaluating the Impact of Unobserved Heterogeneity

Turning to the importance of omitted variables, we pursue a two-step strategy. First, we
evaluate the impact on the main coefficients of considering the other key determinants of
a culture of cooperation identified by the extant literature and for which we can construct
plausible proxies. Second, we calculate how much greater the influence of unobservables,
relative to that of these observables, would need to be to explain away the main estimates.

Controlling for Observables.—We consider four groups of observable factors.

First, Boranbay and Guerriero (2019) explicitly characterize the equilibrium of risk-
sharing interactions and conclude that cultural accumulation rises with the severity of con-
sumption risk at its moderate values and then drops at its high values making cheating too
appealing. To evaluate this inverted U-shaped relationship between a culture of cooperation

and the factors amplifying consumption risk, we also consider Climate-Volatility squared.

Second, both our theoretical model and our institutional analysis suggest that a culture
of cooperation and the inclusiveness of the political process coevolve in response to changes
in the return on either investment or risk-sharing activities (see also Boranbay and Guerriero,
[2019]). Accordingly, we consider a one to five indicator capturing the degree of division of
the decision-making power, i.e., Political-Institutions. To illustrate, the index equals one
for polities mostly dominated by another political entity, two in the absence of any of the
three possible institutionalized decision-makers—i.e., temple, extended royal family and town
elites, three when only one was active, four when two were controlling policy making, and
five when the political power was contested among all three decision-makers. While a value
of one indicates a dominated polity that completely lost the control over policy making in

favor of a neighboring polity, a value of two points to a state of nature where at least natural
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rights can be assured (North et al., 2009). A value of three, instead, captures a limited
access social order controlling anarchy through less inclusive political institutions, whereas
scores equal to four and five label societies increasingly more open to the political rise of
non-elites’ groups (North et al., 2009). Following the extant literature (Acemoglu et al.,
2005; Guerriero, 2020), Benati et al. (2022) construct Political-Institutions on the basis of

the main events in a 40-year window around each time period in our sample.

Third, a growing body of research suggests that a major intensity of external and inter-
nal conflicts might push the elites to grant more inclusive political institutions because of,
respectively, the need of persuading the population to defend the polity and the risk of being
expropriated (Acemoglu and Robinson, 2000; Besley and Persson, 2009; Chaney, 2013). As
aforementioned, political reforms shape, in turn, the non-elites’ incentives to accumulate a
culture of cooperation. While our proxy for external conflicts is defined as the number of
external wars in which the polity participated over the previous half-century—i.e., Fxternal-
Conflicts, our measure of internal conflicts is a dummy equal to one if the polity experienced
over the previous half-century either an uprising against the institutionalized power or a re-
bellion against an external ruler, i.e., Internal-Conflicts. To construct these two indicators,

we build on monumental inscriptions and secondary sources on warfare (Benati et al., 2022).

Finally, we evaluate the institutional effect of modernization by considering the estimated
settled area of each polity over the previous half-century in hectares (Inglehart and Welzel,
2005), i.e., Polity-Size. This figure is obtained by observing walled area, distribution of
pottery fragments and extension of settlement remains over archaeological sites, and it is

correlated with urbanization and population density [Colantoni 2017, p. 95-106].

In the Internet appendix, we also incorporate into the analysis four alternative proxies
for the intensity of conflicts. First, we consider the average of Political-Institutions over the
remaining polities weighted by the inverse distance to each of them, i.e., Political-Institutions-
N. This proxy picks the possible negative impact on the non-elites’ cultural accumulation
of political reforms in neighboring polities inducing, in turn, a rise in the inclusiveness of
the polity’s political process (Carneiro, 1970: Fleck and Hanssen, 2013). Consistent with
such a political circumscription hypothesis, Political-Institutions-N is negatively and signif-

icantly related to cultural accumulation. Second, we evaluate the Wittfogel’s (1957) idea
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that despotism was necessary to construct and manage large-scale irrigation systems by in-
corporating in Z,; the normalized—to range between zero and one—product of Temperature
and the irrigation impact score produced by the GAEZ project for the entire planet at a 5
arc-minute resolution, i.e., Irrigation-P (Bentzen et al., 2016). Consistent with a negative
impact of Irrigation-P on democratization, this proxy is positively and significantly related
to the intensity of culture.?® Third, we evaluate a measure of political instability defined
as the average over the other polities of a dummy for the ascent to the throne, over the
previous half-century, of kings twenty or younger weighted by the inverse distance to each
of them, i.e., Young-King. Intuitively, an inexpert ruler is more vulnerable to attacks and
may be more willing to enact a more inclusive political institution (Cassidy et al., 2015).
Inconsistent with this view, Young-King is positively and significantly linked to culture. Fi-
nally, we test the idea that a shift over the previous half-century of the segment of either
the Tigris or the Euphrates closest to the polity—i.e., River-Shift—created a demand for
state institutions supporting public canalization (Heldring et al., 2022). Contrary to this
speculation, the great rivers’ avulsion seems to favor and not hinder cultural accumulation.

We consider the main observables in columns (5) to (8) of table 4. Five are the key pat-
terns. First, the sign, magnitude and statistical significance of the coefficients on Farming-
Return, Trade-Network and Climate-Volatility tend to be even more consonant with the
testable predictions whereby Climate-Volatility (Farming-Return) is now positively (nega-
tively) and significantly—at 1(10)%—related to Microcredit (Storage). Second, the inclu-
siveness of the political process tends to be unrelated to the strength of culture being both
institutions driven by environmental conditions (Boranbay and Guerriero, 2019). Third, the
severity of external conflicts is positively linked to cultural formation, which is inconsistent
with Besley and Persson’s (2009) conclusions. Fourth, the severity of internal conflicts tends
to be insignificant, which is inconsistent with the Acemoglu and Robinson’s (2000) results
but consonant with the estimates discussed by Boranbay and Guerriero (2019) and Benati et

al. (2022).2° Finally, the coefficient on Polity-Size supports the modernization hypothesis.

25The irrigation impact score equals one for areas unsuitable to agriculture, two for those such that additional
water does not increase yields, five for areas in which irrigation can more than double yields and values
between two and four for cases intermediate between the one and five scenarios. Being based on fixed
present-day agro-edaphic conditions, this index is likely determined by historical institutions.

Z6Different from several successful palace conspiracies [Foster 2016, p. 8-10], all the major revolts ended up in
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Using Selection on Observables to Assess the Bias from Unobservables—Despite our at-
tempts to control for observable factors, the estimates presented so far may still be biased
by unobservable factors. To evaluate this issue, we calculate the index proposed by Bellows
and Miguel (2009) to measure how much stronger selection on unobservables, relative to
selection on observables, must be to explain away the entire estimated effects. To see how
the index is calculated, consider a regression with a restricted set of controls and one with
a full set of controls. Next, denote the estimate of the coefficient attached to the variable
of interest from the first regression A\, where R stands for “restricted,” and that from the
second regression A\, where F' stands for “full.” Then, the index is the absolute value of
A /(AR — M), The intuition behind the formula is as follows. The lower the absolute value
of (A — \F') is, the less the estimate of the coefficient attached to the variable of interest
is affected by selection on observables, and the stronger selection on unobservables needs to
be to explain away the entire effect. Similarly, the higher the absolute value of Af is, the
greater is the effect that needs to be explained away by selection on unobservables.

We consider the specifications without controls listed in table 3 as the restricted re-
gressions and those incorporating all controls in columns (5) to (8) of table 4 as the full
regressions. We report the indexes calculated from the regressions with dependent variable
Microcredit, Storage, Irrigation and Karum in columns (1) to (4) of table 5, respectively.
Two are the key observations. First, no index is lower than one. Second, the median (av-
erage) of these indexes is 3.54 (5.14). As a consequence, to attribute the entire estimates
to selection effects, selection on unobservables would have to be on average more than five

times greater than selection on all observables, which seems unlikely.

6 Concluding Comments

We have developed a theory of endogenous (in)formal institutions based on the mix of
the heterogeneity in both economic resources and preferences for the public goods and the
inefficiency in their production. Crucially, we have evaluated our model by using a novel data
set on the first stable formal and informal institutions recorded in Bronze Age Mesopotamia.

We conclude by highlighting two avenues for further research. First, a key unanswered

mass murder and both deportation and subjugation of the population (Yoffee and Seri, 2019).
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empirical question is to disentangle the direct economic effect of a more forceful non-elites’
cultural accumulation from its indirect economic impact going through weaker elites’ in-
centives to enact a more inclusive political process and the smaller fiscal capacity prevailing
under autocracy. Unlike the extant literature (Besley and Persson, 2009), our results suggest
that the geographic determinants of state-building should be employed to isolate the truly
exogenous impact of its components (Guerriero and Righi, 2021). Second, as discussed in
section 5.1.2, it is difficult to uniquely identify the moralizers in our sample and no survey
of the population can be performed. Yet, another outcome-based proxy for a culture of co-
operation can be developed by calculating the frequency with which the term “cooperation”

and its synonyms are found in literary cuneiform texts (Guerriero, 2020).
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Figures and Tables

Figure 1: Endogenous Cultural Accumulation
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Note: 1. The figure depicts the optimal levels of both a culture of cooperation ¢* and the tax rate § as a function of the output value V'

and under the following parameter restrictions, i.e., y =0, 7 =2, p — 1 and 8 = 1/2.

Note: 1. The figure depicts the locations of the polities part of the sample, those of the hydro-climatic records and the structure of both
the Old Assyrian and Old Babylonian trade networks. The latter is extrapolated from figure 12.4 in Liverani (2014).
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Figure 3: Culture of Cooperation, Return on Investment and Climate Volatility
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Note: 1. The left (right) graphs illustrate the links among our four proxies for culture—i.e., Microcredit, Storage, Irrigation and Karum,
our proxies for the investment return—Farming-Return and Trade-Network—and our measure of the return on risk-sharing—i.e.,
Climate- Volatility—between 3050 and 1750 BCE and in the subsample of rain-fed(irrigation)-based farming polities. Table 1 lists
the polities part of each group, whereas table 2 and the Internet appendix detail definition and sources of each variable.
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Table 1: Major Bronze Age Mesopotamian Polities and Hydro-climatic Records

Polities: RAIN-FED FARMING: Abarsal (Tell Khuera), Alalakh (Tell Atchana), Ashnakkum (Chagar Bazar), Ebla (Tell Mardikh), Emar (Tell
Meskene), Gasur (Yorgan Tepe), Gubla (Byblos), Hama (Hama), Harran (Harran), Hazor (Hazor), Kahat (Tell Barri), Kanesh (Kultepe), Karkem-
ish (Karkemish), Nabada (Tell Beydar), Nagar (Tell Brak), Qatna (Tell Mishrifeh), Qattara (Tell Rimah), Shashrum (Tell Shemshara), Shubat-

Enlil (Tell Leilan), Tuba (Umm el-Marra), Ugarit (Ras Shamra), Urbilum (Erbil), Urkesh (Tell Mozan).

IRRIGATION FARMING: Adab

(Bismaya), Ashur (Qal’aat Sherqat), Eridu (Abu Shahrein), Eshnunna (Tell Asmar), Girsu (Tello), Hattam (Tell Agrab), Isin (Ishan Bahriyat),
Kish (Tell Uhaimir), Lagash (Tell al-Hiba), Larsa (Tell Senkereh), Mari (Tell Hariri), Nineveh (Ninive), Nippur (Nuffar), Shuruppak (Fara),
Shush (Susa), Sippar (Abu Habbah), Tuttul (Tell Bi’a), Tutub (Khafajah), Umma (Tell Jokha), Ur (Tell al-Muqayyar), Uruk (Tell al-Warka).
Hydro-climatic Records: SPELEOTHEMS: Jeita and Kuna Ba caves. LAKE SEDIMENTS: Eski Acigol, Hula, Mirabad, Van and Zeribar lakes.

Note: 1. The historical names of the polities that constitute the cross-section identifiers are in regular lowercase type, and those of
the present-day archaeological sites and hydro-climatic records are in Italic lowercase font.
Table 2: Summary of Variables
Variable Definition and Sources Statistics
Microcredit: Share of previous 50 years during which the institutionalized decision-makers issued 0.024
o o interest-free loans of agricultural products. Sources: see the Internet appendix. (0.142)
Storage: Share of previous 50 years during which large-scale storage facilities were organized. 0.088
Culture of ge: Sources: see the Internet appendix. (0.264)
cooperation: Irrigation: Share of previous 50 years, during which the institutionalized decision-makers organized 0.037
9 . large-scale irrigation works. Source see the Internet appendix. (0.153)
Karum: Dummy for the existence over the previous 50 years of a formal merchant institution, i.e., 0.022
arum: karum, port authority or court. Sources: see the Internet appendix. (0.146)
Farming-Return: See text. Source: Armstrong et al. (2019). <882?)
Farming-Return-E: See text. Source: Armstrong et al. (2019). <8(1)2411)
Rating curve for temperature in degrees Celsius averaged over the previous 50 years. 0.759
Temperature: N
Geography: Source: Armstrong et al. (2019). (0.189)
) Precipitation: Rating curve for precipitation in mm averaged over the previous 50 years. Source: 0.180
P : Armstrong et al. (2019). (0.114)
Trade-Network: See text. Sources: see Benati et al. (2022). (8835)
Climate- Volatility: See text. Source: Armstrong et al. (2019). (824113)
L L . Five-point score rising with the division of the decision-making power over a 40 years 2.305
Political-Institutions: window around each date. Sources: see Benati et al. (2022). (1.052)
Baternal-Conflicts: Number of external conflicts over the previous 50 years. Sources: see Benati et al. 0.301
Extra : (2022). (1.469)
Controls I Dummy for uprisings and/or rebellions over the previous 50 years. Sources: see 0.029
Internal-Conflicts: Benati et al. (2022). (0.169)
Polity-Size: Estimated settled area of the polity in hectares over the previous 50 years. Sources: see 50.621
td ; Benati et al. (2022). (79.871)
Note: 1. The last column reports the mean value and, in parentheses, the standard deviation of each variable. Both are computed building

on the sample used in tables 3 to 5.
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Table 3: The Origins of a Culture of Cooperation

) ©) ) )
The dependent variable is:
Microcredit Storage Irrigation Karum
Farming-Return - 9.806 - 9.067 - 7.373
(3.208)%** (5.815) (3.317)%*
. L 0.139 0.409 0.342 0.022
Climate- Volatility (0.140) (0.254)* (0.145)%* (0.139)
Trade-Network _(0%'-787454)***
Estimation OLS
Within R? 0.15 0.09 0.15 0.15
Number of Observations 1188 1188 1188 1188
Notes: 1. Standard errors in parentheses. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.
2. All specifications include polity and half-century fixed effects. Those in columns (1) to (3) also consider Temperature and Rainfall.

Table 4: Gainining More Insights About Causality

(1) (2) (3) (4) (5) (6) (7 (8)
The dependent variable is:

Karum Microcredit Storage Irrigation Microcredit Storage Irrigation Karum

Farming-Return - 10.939 -9.715 - 8.823
! ' (3.062)***  (5.799)* (3.290)***
Farming-Return-E - 8.768 - 8.807 - 4.674
(3.165)*** (5.733) (3.275)

Climate-Volatility 0.020 0.140 0.413 0.334 1.497 0.551 2.057 0.568

(0.140) (0.140) (0.255)* (0.145)** (0.448)***  (0.849) (0.482)***  (0.389)
Trade-Network (15619639)*** (03766857)***
Trade-Network(t + 1) ?13:810)

. .2 - 0.910 - 0.076 - 1.153 - 0.371
Climate- Volatility (0.290)***  (0.549) (0.311)***  (0.249)
Political-Institutions - 0.003 - 0.003 0.005 0.011

¢ ; (0.004) (0.007) (0.004) (0.004)***
Esternal-Conflicts 0.024 0.014 0.008 0.023

wternai-Confiicts (0.003)***  (0.005)***  (0.003)***  (0.003)***
Internal-Conflicts 0.075 0.085 0.009 0.023

g ets (0.024)***  (0.046)* (0.026) (0.024)

Polity-Size 0.0001 0.0003 0.0002 0.0002
(0.0001)* (0.0001)**  (0.0001)***  (0.0001)***
Estimation OLS
Within R2 0.15 0.15 0.09 0.15 0.24 0.11 0.18 0.24
Number of Observations 1188 1188 1188 1188 1188 1188 1188 1188
Notes: 1. Standard errors clustered at the polity level in parentheses. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.
2. All specifications include polity and half-century fixed effects. Those in columns (2) to (7) also consider Temperature and Rainfall.

Table 5: Using Selection on Observables to Assess the Bias from Unobservables

€3] (2) (3) (4)
The dependent variable is

Microcredit Storage Irrigation Karum
The index is calculated for
Farming-Return 9.65 14.99 6.08
Climate- Volatility 1.10 3.88 1.20 1.04
Trade-Network 3.19
Note: 1. The restricted set of controls includes those employed in the specifications reported in table 3, whereas the “full set” of covariates

incorporates those used in the specifications listed in columns (5) to (8) of table 4. The sample size is 1188.

48



APPENDIX (FOR ONLINE PUBLICATION)

I Supplementary Tables

Table I: Summary of Variables

Variable Definition and Sources Statistics
Interest-R: Share of previous 50 years during which the institutionalized decision-makers issued 0.029
Culture of B . decrees fixing interest rates. Sources: see the Internet appendix. (0.154)
cooperation: Debt: Share of previous 50 years during which the institutionalized decision-makers issued 0.036
T edicts canceling non-commercial debts. Sources: see the Internet appendix. (0.137)
L. o i Average of Political-Institutions over the remaining polities weighted by the inverse 2.289
Political-Institutions-N: distance to each of them. Sources: see Benati et al. (2022). (0.417)
Irrigation-P: Normalized—to range between zero and one—product of Temperature and the GAEZ 0.618
. irrigation impact score. Sources: www.iiasa.ac.at/Research/LUC/SAEZ/ (0.333)
(}:onrftr:ols: Young-King: See text. Sources: see the references listed in the Internet appendix. (3:1&3)
Imports: Number—between one and seven—of costly-to-obtain items imported over the previous 2.636
o 50 years. Sources: see Benati et al. (2022). (2.299)
River-Shift: Dummy for a shift over the previous 50 years of the closest between the Tigris and the 0.012
i 3 Euphrates. Sources: Adams (1965, 1981) and Adams and Nissen (1972). (0.108)
Note: 1. The last column reports the mean value and, in parentheses, the standard deviation of each variable. Both are computed building

on the sample used in tables II to IV.

Table II: Clustered and Wild Bootstrapped Standard Errors

@) (2) (3) (4) (5) (6) (7) (8)
The dependent variable is:
Microcredit Storage Irrigation Karum Microcredit Storage Irrigation Karum
Farming-Return - 9.806 - 9.067 - 7.373 - 9.806 - 9.067 - 7.373
(4.005)** (5.947) (4.885) (- 2.45)%** (- 1.53)* (- 1.51)
Climate- Volatility 0.139 0.409 0.342 0.022 0.139 0.409 0.342 0.022
A (0.216) (0.258) (0.192)* (0.097) (0.65) (1.59) (1.781)* (0.231)
Trade-Network (247%42%* (_418,;1;14)*
Estimation OLS
Within R? 0.15 0.09 0.15 0.15 0.15 0.09 0.15 0.15
Number of Observations 1188 1188 1188 1188 1188 1188 1188 1188
Notes: 1. Standard errors clustered at the polity level (T-test obtained from wild bootstrapped standard errors clustered at the polity level)
in parentheses. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.
2. All specifications include polity and half-century fixed effects. Those in columns (1) to (3) and (5) to (7) also consider Temperature

and Rainfall.

Table I1I: Allowing for Spatial Correlation

@) (2) (3) (4) (5) (6) ) [©)]
Panel A. The dependent variable is:

Microcredit Storage Irrigation Karum Microcredit Storage Irrigation Karum
Farming-Return - 9.806 - 9.067 - 7.373 - 9.806 - 9.067 - 7.373

(3.689)*** (5.500)* (3.510)** (4.025)** (5.727) (3.915)*
Climate- Volatility 0.139 0.409 0.342 0.022 0.139 0.409 0.342 0.022

(0.189) (0.240)* (0.177)** (0.156) (0.204) (0.246)* (0.196)* (0.153)
Trade-Network (14082414)*** (14081464)***
Estimation OLS
Within R2 0.22 0.27 0.29 0.27 0.22 0.27 0.29 0.27
Number of Observations 1188 1188 1188 1188 1188 1188 1188 1188

Panel B. The dependent variable is:

Microcredit Storage Irrigation Karum Microcredit Storage Irrigation Karum
Farming-Return - 9.806 - 9.067 - 7.373 - 9.806 - 9.067 - 7.373

(4.274)** (5.797) (4.073)* (4.433)** (5.839) (4.105)*
Climate- Volatility 0.139 0.409 0.342 0.022 0.139 0.409 0.342 0.022

(0.214) (0.248)* (0.211)* (0.152) (0.223) (0.251)* (0.218) (0.149)
Trade-Network (14.68148%*** (14'68341%***
Estimation OLS
Within R2 0.22 0.27 0.29 0.27 0.22 0.27 0.29 0.27
Number of Observations 1188 1188 1188 1188 1188 1188 1188 1188
Notes: 1. Conley’s (1999) standard errors with Bartlett kernel. The distance beyond which the correlation between error terms is assumed

to be zero is 30 (60) km in columns (1) to (4) ((5) to (8)) of panel A and 90 (120) km in columns (1) to (4) ((5) to (8)) of panel
B. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.

2. All specifications include polity and half-century fixed effects. Those in columns (1) to (3) and (5) to (7) also consider Temperature
and Rainfall.
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Table IV: Alternative Dependent and Control Variables

) &) ©) @ ©) © @) ®
Panel A. The dependent variable is:
Interest-R Interest-R Debt Debt Microcredit Storage Irrigation Karum
Farming-Return - 28.194 - 5.764 - 7.661 - 8.319 - 2.656
(2.951)*** (2.626)** (3.287)** (5.979) (3.356)
Farming-Return-E (223 1594)1 . (23 549931)
Climate- Volatility 0.190 0.197 0.147 0.141 0.171 0.420 0.412 0.051
(0.129) (0.130) (0.115) (0.115) (0.140) (0.255)* (0.143)%** (0.140)
Trade-Network 204797256)***
Political-Institutions-N (00001421)*** (00002164) (00001950)*** (00001249)**
Estimation OLS
Within R2 0.42 0.41 0.41 0.41 0.15 0.09 0.18 0.16
Number of Observations 1188 1188 1188 1188 1188 1188 1188 1188
Panel B. The dependent variable is:
Microcredit Storage Irrigation Karum Microcredit Storage Irrigation Karum
Farming-Return - 8.485 - 8.637 - 5.266 - 6.953 - 6.572 - 6.024
(3.329)** (6.040) (3.437) (3.210)** (5.879) (3.354)*
Climate-Volatility 0.149 0.412 0.358 0.029 0.132 0.403 0.338 0.023
(0.140) (0.255)* (0.145)** (0.139) (0.138) (0.254) (0.145)** (0.138)
Trade-Network (0%:797694)*** (054;717?51)***
Irrigation-P 3.240 1.055 5.172 2.313
(2.196) (3.984) (2.267)** (1.607)
Young-King 0.088 0.077 0.042 0.058
(0.016)*** (0.030)*** (0.017)** (0.016)***
Estimation OLS
Within R2 0.15 0.09 0.16 0.15 0.17 0.09 0.16 0.16
Number of Observations 1188 1188 1188 1188 1188 1188 1188 1188
Panel C. The dependent variable is:
Microcredit Storage Irrigation Karum Microcredit Storage Irrigation Karum
Farming-Return - 10.199 - 10.062 - 7.802 - 9.835 - 9.102 - 7.407
(3.187)*** (5.736)* (3.293)** (3.190)*** (5.803) (3.295)**
Climate- Volatility 0.132 0.391 0.334 0.012 0.130 0.398 0.331 0.014
(0.139) (0.251) (0.144)** (0.138) (0.140) (0.254) (0.144)** (0.139)
Trade-Network (0%:796186)*** (0‘%:797237)***
Imports 0.010 0.024 0.010 0.011
(0.002)*** (0.004)**x* (0.002)*** (0.002)***
River-Shift 0.139 0.166 0.157 0.100
i (0.038)*** (0.069)** (0.039)*** (0.038)***
Estimation OLS
Within R2 0.16 0.11 0.17 0.17 0.16 0.09 0.16 0.16
Number of Observations 1188 1188 1188 1188 1188 1188 1188 1188

Notes: 1.

and (5) to (7) of panels B and C also consider Temperature and Rainfall.
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Standard errors clustered at the polity level in parentheses. *** denotes significant at the 1% confidence level; **, 5%; *, 10%.
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II Endogenous Group Formation and Cooperation

Our institutional and empirical analyses suggest that, in the aftermath of adverse shocks
to the production conditions, religious, military and merchant ranks gained political and
property rights by exchanging their cooperation in investment for public good provision. Al-
ternative theories of state formation embrace different views. While Acemoglu and Robinson
(2012) and Boix (2015) agree on the opposite roles of the church and the merchants, whereby
only the latter facilitated reforms towards more inclusive political institutions and a market
structure rewarding producers, they have different views of the military. While Boix (2015)
claims that military techniques advantaging the looters (producers) ease the formation of
stable (unstable) monarchical (republican) regimes, Acemoglu and Robinson (2012) consider
the army as the keeper of the status quo. Similarly, North et al. (2009) maintain that the
military specialists keep their strength “both to balance one another’s power and to overawe
their respective clients” [North et al. 2009, p. 20], whereas “nonmilitary elites either control
or enjoy privileged access to a vital function like religion, production, community allocation
of resources, justice, trade, or education” [North et al. 2009, p. 19-20]. In the following, we
further discuss the inconsistency between these claims and the economic and institutional
evidence on Bronze Age Mesopotamia. While doing so, we emphasize that religious, military
and merchant ranks arose because of unforeseen technological shocks endowing them with
skills complementary to those of the existing elites and that their participation in institu-
tional formation eventually turned them in elite members. As discussed in section 3, these

institutional dynamics constitute a key implicit assumption of our model.

Temple—During the urban revolution period, priestly figures, able to coordinate public
good provision, formed the first “great organizations” [Liverani 2014, p. 53, 62-63]. Not
only could these religious households exploit the hordes of farmers that migrated from the
rain-fed North to the Alluvium during the dry Chalcolithic period to organize irrigation
infrastructures, but they also oversaw the rise of an easily taxable manufacturing sector
(Hole, 1994; Dow and Reed, 2023). These dynamics ease urbanization, the rise of city-states
and a growing elite-nonelite cooperation in investment [Hole 1994, p. 138-139]. Hence,

once part of the elites, religious ranks supported state-building by cooperating with rising
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non-elite groups. Moreover, they provided guidance on how to share consumption risk to
the palatial ranks, first, and the merchants, later, and they limited inter-polity conflicts by
promoting shared cultic practices to deities [Matthews and Richardson 2019, p. 21]. These
activities helped lock the non-elites in the agreements previously reached with the temple.
Even if subordinate to the city rulers, the temples continued to be very influential up to
the end of the third millennium by providing military aids and/or performing gubernatorial
functions during crises [Steinkeller 2019, p. 126, 132-133]. Finally, during the empires
period, the religious elites outsourced economic activities to farmers and private traders
[Van De Mieroop 2015, p. 84]. This shift eased the economic and political integration of the

merchants and induced the economic supremacy of the palatial ranks (Adams, 2009).

Military.—The expansion of the siku system and the resulting rise of military organi-
zations during the city-states period did not freeze the status quo but induced a further
division of the decision-making power whereby the palace jointly organized with the temple
farming activities and public good provision (Prentice, 2010; Richardson, 2011). During the
kingdoms period, then, new and costly technologies, such as the war-cart and tin-bronze
weapons, together with the increased returns on farming, further empowered the military
ranks [Marchesi and Marchetti 2011, p. 203, 213, 216; Richardson 2011, p. 18]. Contrary
to Boix’s (2015) claim however, the palatial households did not crush the other decision-
makers, as attested by their cooperation with the temples in the management of economic
assets. A case in point is the series of reforms issued by Urukagina, king of Lagash (ca 2330
BCE), who reduced the tax-raising power of temples but outsourced to them the control over
farming activities in exchange for a steady flow of revenues [Sallaberger 2018, p. 184]. In a
similar manner, in Lagash, even if the digging and maintenance of main watercourses was a
royal prerogative, the religious households maintained the control over local irrigation [Rost
2017, p. 10]. During the empires period, finally, despite the rising costs of armory and inci-
dence of warfare [Lafont, 2009; Richardson 2011, p. 34-39; Foster 2016, p. 166-168], palatial
ranks favored the enfranchisement of both the merchant families and the farmers of the an-
nexed polities [Seri, 2005; Adams, 2009; Barjamovic 2018, p. 128-129]. Moreover, through
the distribution of tenured lands, military conscription turned the soldiers into economic

stakeholders with their own collective political power [Richardson 2011, p. 20-48].
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Merchants.—Contrary to both Acemoglu and Robinson’s (2012) and Boix’s (2015) idea,
the merchants did not simply acquire power when long-distance trades became lucrative.
Their empowerment was only possible because of the combination of the falling returns on
the prevailing farming activities and the unprecedented appeal of long-distance exchanges.
To elaborate, during the fourth and third millennia, merchants merely converted, as private
entrepreneurs and institutional agents, commodities into wealth without participating in
decision-making [Wilcke 2007, p. 33, 37; Garfinkle, 2010; Foster 2016, p. 180-181; Winters,
2019]. Similarly, in the Ur IIT period, merchants were organized into guilds, embedded into
the provincial administration of the empire [Steinkeller 2004, p. 97-103; Garfinkle 2010, p.
192-193]. The adverse climate shocks of the 2000 BCE, together with the unprecedented
diffusion of metals, changed this trend [Garfinkle 2010, p. 186-188; Greenfield, 2013; Bar-
jamovic 2018, p. 123]. For the first time, long-distance trades were jointly organized by the
institutionalized decision-makers and the merchant guilds [Adams, 2009; Barjamovic 2018,
p. 128; Yoffee and Barjamovic 2018, p. 816-817], who gained the political role of the ex-Ur
IIT administrators (Seri, 2005; Adams, 2009). More important, the merchants did not simply
ease the protection of the status quo but championed reforms towards a more open social or-
der. Notably, not only did the chamber of affairs—karum—of Sippar organize long-distance
trade but it also supervised, together with the palace, tax collection, judicial activities, royal

granaries, the construction of public buildings and defense [Harris 1975, p. 69-70].

III Constructing the Sample

The cross-section identifier of our sample is the polity, which was the basic political
unit in the Mesopotamian Bronze Age history. Whether independent or not, these states
evolved around one major city from which they took their name [Westenholz 2002, p. 26].
Appeared during the late fourth millennium BCE Urban Revolution, by the early third
millennium BCE, they were the dominant form of political community throughout the Near
East [Garfinkle 2013a, p. 95]. Each polity was governed under differently inclusive political
institutions [Grafinkle 2013a, p. 107-109]. The main ruler usually managed, through the
royal household and the palatial administration—scribes, military officials and governors,

taxation, the provision of public goods, justice and mass economic production [Garfinkle
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2013a, p. 108-109]. This power was possibly shared with the temple and/or assemblies of

elders and rising economic groups, i.e., the merchants [Garfinkle 2013a, p. 110].

IV Measuring A Culture of Cooperation

To measure the intensity of culture, we construct proxies that capture cooperation in
either consumption risk-sharing or investment. Starting from the former, we focus on (a)
interest-free consumption loans, (b) large-scale foodstuff storage facilities, (c) debt cancella-
tion edicts, and (c) interest rate regulation. Turning to the latter, we consider the diffusion
of irrigation infrastructures and merchant organizations. Although, some of these activities
were practiced before the beginning of our sample, it is after the 2700 BCE that the intensity
of cooperation became sufficiently stable [Paulette 2016, p. 89-92]. We rely on polity- and
period-specific secondary sources based on written contracts, royal inscriptions, and other
legal sources (e.g., Skaist, 1994; Roth, 1997; Westbrook, 2003; Wilcke, 2007) as well as as
primary sources (CDLI website). To reconstruct the coverage of laws, we relied on historical
maps detailing the changes in the polity borders over the sample (Roaf, 1990; Liverani, 2014;
De Boer, 2014; Sauvage, 2020). Next, we illustrate the nature and historical evolution of the

intensity of cooperation in both risk-sharing and investment activities.

Cooperation in Risk-sharing

Interest-free Loans

Interest-bearing loans of agricultural products—such as cereals, beer and wine—offered
by the institutionalized decision-makers started to be attested as soon as writing was intro-
duced in Mesopotamia (Graeber, 2011; Monaco, 2012). Nevertheless, it is only after about
2500 BCE that these practices expanded, both geographically and in scope (Archi, 2002).
Private money lending and interest-free loans were possibly introduced around 2300 BCE
[Garfinkle 2004, p. 3-5; Wilcke 2007, p. 111-112]. Particularly noteworthy was the intro-
duction of the so-called Se urb-ra “barley loan” system (Notizia, 2019), first attested during
the Akkadian period at Gasur and then diffused in all the major Alluvium polities during
the subsequent Ur III period. This practice envisioned interest-free barley loans, which were

granted by the institutionalized decision-makers to the tenured farmers before the harvest
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and possibly returned once the crop was stored [Skaist 1994, p. 38, fig. 3]. Accordingly,
the Se urb-ra system worked as “charitable emergency loans” [Richardson 2016, p. 781],
protecting tenured farmers from negative shocks to crop production by extending credit on
generous terms [Steinkeller 2002, p. 116; Notizia, 2022]. Crucially, it also prevented de-
pendent laborers from turning to private money lenders, decreasing the risk of default and
debt bondage [Garfinkle 2004, p. 26; Notizia, 2019].?" During the Old Babylonian period, Se
urb-ra/hubullum grain loans started to bear interests [Skaist 1994, p. 38], but other types of
interest-free loans were available. To illustrate, while the su-l4 loan contracts were typical of
the Alluvium [de Boer 2017, p. 28], the hubutattum contract was employed in North [Skaist
1994, p. 50-56, Table 3, fig. 5]. Other types of contracts were the ze-ra-nu and nasapakutum,
even it is unclear whether they required interest payments [Skaist 1994, p. 56-63, 77-81].

Table V: Secondary and Primary Sources Employed to Construct Microcredit

Period Polity name Secondary sources (references) Primary sources (CDLI keywords)
2100 - 2050 Girsu Notizia (2019, 2020) Se urb-ra
Lagash Notizia (2019, 2020) Se urb-ra
2050 - 1900 Girsu Notizia (2019, 2020) Se urb-ra
Lagash Notizia (2019, 2020) Se urb-ra
Nippur Se urb-ra, es-de2-a and Su-la2-a
Shush Notizia (2019, 2020) Se urb-ra
Umma, Se ur5-ra
Ur Se ur5-ra
1900 - 1800 Eshnunna Skaist (1994) su-la2-a
Kish Skaist (1994) Se urb-ra, e§-de2-a and Su-la2-a
Larsa Skaist (1994) Su-la2-a
Nippur Se urb-rav
Shush Se urb-ra, es-de2-a and Su-la2-a
Sippar Harris (1960) Se urb-ra, es-de2-a and Su-la2-a
Tutub Skaist (1994) Se urb-ra and es-de2-a
Umma, Se urb-ra
Ur Skaist (1994) Su-la2-a
1800 - 1750 Eshnunna Skaist (1994) su-la2-a
Kish Su-la2-a
Larsa Skaist (1994) Su-la2-a
Mari Harris (1960) Se urb-ra
Nippur Skaist (1994) Su-la2-a
Shush Harris (1960) Se urb-ra, es-de2-a and Su-la2-a
Sippar Skaist (1994) Se urb-ra, es-de2-a and Su-la2-a
Tutub Skaist (1994) Se ur5-ra and es-de2-a
Ur Skaist (1994) Su-la2-a

The key secondary source employed to construct the variable Microcredit is Skaist (1994),
who mapped the spatial and chronological distribution of loan contracts in the Alluvium
between the late 3rd and the early 2nd millennium BCE. We have supplemented this infor-
mation with more recent period-specific studies on loaning practices (Harris, 1960; Notizia,
2019; 2020) and primary sources directly collected from the CDLI database. Building on

the aforementioned evidence, we have searched the keywords “Se urb-ra,” “es-de2-a” and

2TRichardson [2016, p. 778-779] documents frequent pleas for 1 silver shekel loans in Old Babylonian letters,
enough to purchase ca 300 liters of barley and stave off starvation. Additionally, Harris [1960, p. 131-132]
suggests that the Old Babylonian temples issued indigence/solvency loans to relieve the burdens of debtors.
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“Su-la2-a,” which according to Skaist (1994) and the Electronic Pennsylvania Sumerian Dic-
tionary denote the main interest-free loans, and selected 947 administrative and contractual

texts. Table V lists for each relevant period and polity the keywords reported by these texts.

Table VI: Secondary and Primary Sources Employed to Construct Storage

Period Polity name Secondary sources (references) Primary sources (CDLI keywords)
2700 - 2600 Hama Vacca (2020)
Shubat Enlil Paulette (2015)
Ur Benati (2013)
2600 - 2550 Hama Vacca (2020)
Shubat Enlil Paulette (2015)
Ur Benati (2013)
2550 - 2500 Ebla Vacca (2020)
Qatna Vacca (2020)
Shubat Enlil Paulette (2015)
Shuruppak Paulette (2015) ka-guru7
Ur Benati (2013) guru7, ka-guru7 and i3-dub
2500 - 2340 Abarsal Pfalznor (2002)
Adab guru?
Ebla Vacca (2020)
Girsu Paulette (2016) guru7 and ka-guru7
Hama Vacca (2020)
Isin guru?
Lagash Paulette (2016) guru7, ka-guru7 and i3-dub
Nagar Paulette (2015)
Nabada Vacca (2020)
Qatna Vacca (2020)
Shubat Enlil Paulette (2015)
Umma guru?
Ur Benati (2013)
2340 - 2200 Abarsal Pfilzner (2002)
Adab guru7 and ka-guru7
Ebla Vacca (2020)
Eshnunna guru?
Girsu Paulette (2016) guru7, ka-guru7 and i3-dub
Lagash Paulette (2016) guru7, ka-guru7 and i3-dub
Nagar Paulette (2015)
Qatna Vacca (2020)
Shubat Enlil Paulette (2015)
Shush ka-guru7
Tutub guru?
Umma guru7, ka-guru7 and i3-dub
Ugarit Vacca (2020)
Ur Benati (2013)
Urkesh Paulette (2016)
2200 - 2100 Abarsal Pfalzner (2002)
Nagar Paulette (2015)
Urkesh Paulette (2016)
2100 - 2000 Girsu Borrelli (2020); Widell (2018) guru7, ka-guru?7 and i3-dub
Lagash Borrelli (2020); Widell (2018) guru7, ka-guru7 and i3-dub
Nagar Paulette (2015)
Nippur Widell (2018) guru7, ka-guru7 and i3-dub
Shuruppak ka-guru?
Umma Paulette (2016) guru7 and ka-guru7
Ugarit Vacca (2020)
Ur Paulette (2015) guru7, ka-guru7 and i3-dub
2000 - 1850 Adab guru7 and ka-guru7
Hama Benati (2016)
Isin guru7
Larsa guru7 and i3-dub
Nagar Paulette (2015)
Umma guru7 and ka-guru7
Ur Paulette (2015) guru7
1850 - 1800 Alalakh Bonati (2016)
Hama Benati (2016)
Larsa Breckwoldt (1996) guru7 and i3-dub
Tutub guru7
1800 - 1750 Alalakh Benati (2016); Lauinger (2007) naszpakum
Ashnakkum Dolce (1989)
Hama Benati (2016)
Isin guru7, ka-guru7 and i3-dub
Larsa guru7, ka-guru7 and i3-dub
Mari guru?
Nippur guru7, ka-guru7 and i3-dub
Sippar guru7 and i3-dub
Tuttul Rattenborg (2016)
Tutub guru7
Ur Paulette (2015) guru7

56



Large-scale Foodstuff Storage Facilities

Albeit the storage of foodstuff represented a crucial consumption risk-sharing mechanism
among both hunter-gatherers and early farmers (Halstead and O "Shea, 1989), the shift from
foraging to farming also corresponded to a move towards hoarding as main buffering strategy
(Bogaard et al., 2010). This innovation fostered, during the second half of the 4th millennium
BCE, the adoption of increasingly sophisticated technologies for storing food (Hildebrand
and Schilling, 2016; Manzanilla and Rothman, 2016), and, notably, large-scale, centrally
managed facilities [Paulette, 2016, p. 86-89; Frangipane, 2018; Benati 2018, p. 112-125].

To construct the variable Storage, we have exploited both secondary and primary sources.
Starting from the former, we have analyzed the existing studies of the spatial and chronolog-
ical distribution of excavated remains of granaries and/or storage facilities (Pfilzner, 2002;
Paulette, 2015; 2016; Benati, 2016; Vacca, 2020). Turning to the latter, we have singled out
a set of cuneiform terms that, according to the extant literature, indicate the existence of
central granaries and selected the 3327 administrative and contractual CDLI documents that
report these keywords. We have focused on the terms: (i) i3-dub “silo;” (ii) guru7 “granary;”
(iii) ka-guru7 “granary supervisor;” (iv) naspakum “cereal storage/granary” [Paulette 2016,
p. 90; Johnson, 2017; Rattenborg 2016, p. 86; Widell 2018, p. 32; Borrelli 2020, p. 47].

Based on our source (see table VI), the following patterns can be identified.

While major storage facilities appeared from the inception of the Bronze Age [Paulette
2016, p. 89-92], a proper take-off took place in the post-2700 BCE period in the Northern
polities of Abarsal, Ebla, Hama, Nabada, Nagar, Qatna, Shubat Enlil, Ugarit and Urkesh
[Paulette 2015, p. 73-87, 101-113; Vacca 2020, p. 298] and in the Southern cities of Adab,
Girsu, Isin, Lagash, Shuruppak and Ur [Benati, 2013; Paulette 2015, p. 127-136, 151-161;
2016, p. 89-90]. This innovation process further intensified during the Akkadian and post-
Akkadian periods in both the rain-fed North—e.g. Abarsal, Khuera, Nagar, Shubat-Enlil,
Ugarit and Urkesh, [Pfalzner 2002, p. 272; Paulette 2015, p. 54-126; Vacca 2020, p. 472]—
and the irrigated South, i.e., Adab, Eshnunna, Girsu, Lagash, Susa, Tutub and Umma.
Next, and during the Ur III period, large-scale foodstuff storage facilities expanded in the
Southern towns of Girsu, Lagash, Nippur, Sippar, Shuruppak, Umma and Ur [Paulette 2015,
p. 151-161, 2016, p. 94-96; Johnson 2017; Widell, 2018; Borrelli, 2020] and in the Northern
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polities of Nagar and Ugarit [Paulette 2015, p. 82; Vacca 2020, p. 472]. A final diffusion
wave interested, during the post-Ur III period, the rain-fed polities of Hama and Nagar
[Paulette 2015, p. 82; Benati 2016, p. 125-126], Ashnakkum and Alalakh [Dolce 1989, p.
28-29; Benati 2016, p. 145-146; Rattenborg 2016, p. 210], and Mari and Tuttul [Rattenborg
2016, p. 275-276, 369], as well as the irrigation-based farming polities of Isin, Larsa, Nippur,
Sippar, Tutub, Umma and Ur [Dolce 1989, p. 27-28; Breckwoldt, 1996].

Debt Cancellation Edicts

Edicts proclaiming the retroactive cancellation of debts and overdue tax obligations
started to be promulgated in Lower Mesopotamia by the pre-Sargonic kings of Girsu/Lagash
around 2450 BCE [Renger 2002, p. 142; Wilcke 2007, p. 21-25]. The so-called amar-gi4 “lib-
eration” or “clean slates” edicts temporarily relieved non-elites of noncommercial debts and
tax-related obligations such as corvée [Wilcke 2007, p. 21]. Similar measures were issued
during the Ur III period in the Alluvium by Gudea of Lagash, his son Ur-Ningirsu and
Urnamma of Ur [Hudson 2002, p. 7; Renger 2002, p. 144; Wilcke 2007, p. 25].

From 2000 BCE on, five major structural changes favored the promulgation of debts re-
mission edicts, such as the andurarum or misarum (Charpin, 1990; Renger, 2002; Simonetti,
2013).2% First, the rule of partible inheritance entailed that all first-generation descendants
were entitled to a share of the family estate [Adams 2009, p. 8]. This usage worsened land
property fractionalization decreasing, at the same time, the returns on land holding. Sec-
ond, palaces and temples started to sell their estates to private entrepreneurs who further
squeezed the share left to the tenured farmers [Renger 2002, p. 144-145; Van De Mieroop
2015, p. 83-84]. Third, the adverse climate shocks of the early 2nd millennium BCE, made
small-scale farming increasingly unprofitable forcing tenants to rely more heavily on private
credit [Jacobsen 1982, Appendix 19; Richardson 2015, fig. 3; Van De Mieroop 2015, p. 85-86;
Benati et al., 2021; Farber 2021, p. 71, 74]. Fourth, rules allowing debt-bondage became
more widespread [Steinkeller 2002, p. 124]. Finally, political instability eased the transfers

of forfeited land, labor, and capital from the tenants to private entrepreneurs [Adams 2009,

28While Charpin [2014, p. 46-47] claim that these edicts were universally applied and especially among
the poorest social strata, Richardson [2016, p. 780] suggests that the relief was mostly intended for the
indebted personnel of the institutionalized decision makers. Surely, this system of relief was complementary
to emergency loans since it was mostly directed at solving long-term insolvency problems.
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p. 8; Farber 2021, p. 266-269]. To counteract the mix of these distortionary phenomena,
Old Babylonian rulers canceled debts and returned forfeited land by decree every 15 or 20
years over the 1800-1600 BCE period [Renger 2002, p. 144-155; Simonetti 2013, p. 316].
These edicts were issued so often that loan contracts started to incorporate clauses trying
to insulate the creditors from them [Simonetti 2013, p. 317-318]. Similar debt cancellation
edicts were issued by the rulers of Mari, Aleppo/Yamhad, Shamshi-Addu and Ashur [Van
De Mieroop 2002, p. 78; Simonetti 2013, p. 322-327]. Finally, indirect evidence on debt
cancellation edicts in Kanesh is provided by the trade contracts produced by the Assyrian

merchants operating in the local karum [Simonetti 2013, p. 321-322; Michel 2013, p. 49].

Interest Rate Regulation

Attempts to fix prices and interest rates were aimed at counteracting fluctuations caused
by productivity shocks and avoiding that tenants were forced into debt because of the harvest
destruction [Farber 1978, p. 17-21; Hudson 2000, p. 139, 147; Hudson 2002, p. 24; Farber,
2021]. As stated in the Hammurabi Code, interest rate regulation was “meant to give a weak
debtor—a small farmer or tenant—some legal protection and help” [Hudson 2019, p. 50-
51]. Interest rates on short-term commodity loans ranged, at the end of the 4th millennium
BCE, between 10% and 20% [Monaco 2012, p. 178]. During the pre-Sargonic period, the
interest rate on commercial debts denominated in silver soared to around 20% per year,
whereas agrarian debts denominated in barley ranged between 20% and 33% [Hudson 2000,
p. 133, 147-148; Van De Mieroop 2002, p. 62-65, 84-85]. In the face of these interest
rate fluctuations, law codes and edicts kept rates stable between the Ur III and the Old
Babylonian periods [Skaist 1994, p. 140-141; Hudson 2000, p. 142; Van De Mieroop 2002, p.
68-69]. In the aftermath of the promulgation of the Urnamma code [Roth 1997, p. 13-22],
interest regulations were included in the laws issued by the Old Babylonian rulers, such as
Lipit-Ishtar, king of Isin [Roth 1997, p. 23-35], Dadusha, king of Eshnunna [Roth 1997, p.
57-70], and Hammurabi of Babylon [Roth 1997, p. 71-142]. Indirect evidence about interest
rates-regulation comes, moreover, from the trade contracts signed by the merchants operating
between the Assyrian karum of Kanesh and the city of Ashur and from the inscriptions of
the Sukkalmah period rulers of Susa/Elam [Veenhof, 1995, p. 1722-1724, 1736; Potts 1999,
p. 174, Table 6.4; Dercksen 2004, p. 46-47]. As a consequence of these edicts, during the
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Old Babylonian period, barley was lent in the Northern part of the alluvium at an interest
rate of 33.3% and in its Southern portion at a 20% interest rate, whereas the interest rate
on commercial debts denominated in silver was stable at 20% [Skaist 1994, p. 138]. Finally,
while the normal interest rate among Assyrian traders was 30%, the karum of Kanesh paid
a 20% interest rate on money deposited in its safes and the City Hall of Ashur charged the
accredited merchants a 10% yearly interest rate [Dercksen 2004, p. 47].

Cooperation in Farming and Long-Distance Trade Investments

Irrigation Infrastructures

To construct the number of archaeologically and historically attested irrigation infras-
tructures built over the previous half-century, we focus on the primary and secondary sources
on the development of state-sponsored artificial canalization works that were organized over
the 4th and especially 3rd millennium BCE [Wilkinson and Hritz, 2013; Wilkinson et al.,
2015; Rost, 2017; 2019; Altaweel, 2019; Middeke-Conlin, 2020]. For what concerns the
primary sources, we employ the Mesopotamian Year Names database, which is available
at https://cdli.ucla.edu/tools/yearnames/yn_index.html and collects royal inscriptions de-
tailing the kings’ accomplishments, i.e., battles, construction of public buildings, temple
dedications, and canals digging. Regarding the secondary sources, we rely on the RIME-
RIMA series, which are the most complete editions of royal deeds. Although the technology
necessary to build artificial waterways was already present at the household level, it was only
during the late 4th millennium BCE that, because of the increasingly arid climate that trig-
gered the drying up of the southern Alluvium, urban centers became increasingly reliant on
irrigated farming organized above household-level [Wilkinson et al., 2015; Rost 2017, p. 6-9;
Altaweel, 2019]. The 3rd millennium BCE witnessed a further intensification of these large-
scale public-private partnerships [Rost 2017, p. 9]. To elaborate, monumental inscriptions
and administrative records indicate that both the excavation and maintenance of artificial
canals was jointly organized by the institutionalized decision-makers and state personnel via
the corvée system whereby peasants enjoying use rights over institutional land assets were
required to perform a quota of work in public building projects that also comprised exca-

vation and maintenance of canalization networks [Rost 2017, pp. 11-12]. While the digging
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and maintenance of the main canals became a fundamental ingredient of the royal attempt
to co-opt a larger workforce from the countryside [Richardson, 2012; Rost 2017, p. 12|, the
temples managed the local waterway networks [Rost 2017, p. 10]. Finally, the increasingly
erratic and dry climate of the early 2nd millennium BCE raised the frequency of disastrous
floods, prompting massive state interventions in the maintenance of irrigation infrastructures

[Rost 2017, p. 12-13]. The following stylized patterns can be identified.

While the 3050-2650 BCE period was characterized by limited investment in irrigation
infrastructures, a proper take-off took place after 2650 BCE and, especially, around 2400
BCE. To illustrate, the pre-Sargonic rulers of the major Southern polities—i.e., Ur, Girsu,
Lagash, Kish and Umma—heavily invested in digging canals, although the scope of such
waterway networks remained essentially local [Rost 2017, p. 10]. These investments dras-
tically dropped around 2300 BCE, when Greater Mesopotamia was shaken by the intense
inter-state warfare that accompanied the rise of the Akkadian empire. The levels of cen-
tralized intervention on the irrigation networks remained low throughout the Akkadian and
post-Akkadian phases except in the major centers of Adab, Isin, Kish and Nippur [Rost
2017, p. 11]. A dramatic acceleration was again experienced after 2100 BCE, when the Ur
I1T kings consolidated their control over the Alluvium and heavily invested in public goods
provision [Rost 2017, p. 11-12; Marchetti et al. 2019, fig. 8f]. Investment in irrigation
infrastructures remained generally high throughout the post-Ur I1I phase when the Amorite
states were forced to deal with the increasingly drier climate [Rost 2017, p. 12-14]. Not
only did canalization intensified in the Southern polities, but large-scale artificial irrigation

practices also spread in the Northern part of the Alluvium and, notably, in Mari and Ashur.

Merchant Institutions

Despite the large farming productivity, early states, such as Egypt and the Mesopotamian
city-states, lacked relevant inputs, like stones and/or metals, and demanded precious com-
modities for the elites’ conspicuous consumption [Kristiansen 2018, p. 87]. These consump-
tion features pushed the more peripheral regions rich of stones, metals and luxury goods
to setup, during the fourth millennium, primordial long-distance commercial networks (Al-
gaze, 2008; Kristiansen, 2018). These far-flung exchanges, however, significantly shrunk at

the end of the fourth millennium BCE to revive again almost a millennium afterwards dur-
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ing the second urbanization wave (Massa and Palmisano, 2018). Although most scholars
agree on the fact that these archaic long-distance trades consisted of state-run exchanges of
low-bulk /high-value items that were required by palatial elites (Crawford, 2013; Massa and
Palmisano, 2018), novel information from the Ebla state archives suggests that existence of
a stable cooperation between institutionalized decision-makers and private traders in the ex-
change of substantial volumes of raw materials and finished products such as metals, olive oil,
textiles and timber (Winters, 2019; Benati and Bonechi, 2019). Already around 2400/2300
BCE in Syria indeed, long-distance trades were regulated by political treaties and supported
by institutional infrastructures such as ports, specialized trading communities, trading quar-
ters, markets, armed escorts and so forth [Yoffee and Barjamovic, 2018, p. 821; Winters,
2019]. Already at the end of third millennium BCE, emergent merchant families contracted
with the temple and/or palace and, in some cases and in an unstructured manner, became

part of the ruling elites [Garfinkle, 2012; Yoffee and Barjamovic 2018, p. 821].

This mixture of trade and politics, however, bears no comparison with the institutional
evolution fueled by the exchanges that, starting from the 2000 BCE diffusion of metals
in virtually all households, integrated the resources-rich Mediterranean and Anatolian pe-
ripheries with the Mesopotamian polities through the action of nomadic and semi-nomadic
communities [Greenfield, 2013; Kristiansen 2018, p. 88-89; Barjamovic 2018, p. 122-123].
These trade flows were channeled by two major interlocking circuits—OId Assyrian and Old
Babylonian trade networks—structured around connecting nodes and organized by commu-
nities of private traders that relied upon free agents and foreign commercial settlements
[Barjamovic 2018, p. 124-125]. The Old Assyrian trade network linked merchants in Ashur
to their representatives in Kanesh [Liverani 2014, p. 213], which, in turn, were related to a
commercial network extending throughout Anatolia [Barjamovic 2018, p. 128]. Texts from
the city of Sippar imply, furthermore, the existence of a Babylonian network linking Sippar
to the Southern and Eastern ports, like Eshnunna and Susa, through institutions similar to
those employed within the Old Assyrian trade network [Barjamovic 2018, p. 125]. Similarly,
there were permanently settled Sippar merchants in Susa [Barjamovic 2018, p. 125]. To
illustrate, Sippar operated as hub for both the routes that brought tin across the Zagros and

down along the Diyala River and the itineraries that brought copper from Dilmun along the
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Euphrates River through Mari into Syria [Barjamovic 2018, p. 125].

Different from the fourth and third millennium exchange circuits, the Old Assyrian and
Old Babylonian trade networks were organized around merchant organizations which man-
aged, together with the institutionalized decision-makers, the provision of the public goods
supporting trade—i.e., construction and maintenance of trade routes and defensive systems
and the diffusion of inter-polity agreements—and eased, in this way, the establishment of
powerful merchant families as the third institutionalized decision-making power [Van de
Mieroop, 2015; Barjamovic, 2018; Yoffee and Barjamovic 2018, p. 816]. The mix of the
collapse of the Ur III empire and the intensified inter-polity interaction greatly facilitated
this process by paving the way for the rise of the karum [Postgate 1992, p. 300]. Managed by
urban elites, the karum represented both a guild and a chamber of affairs regulating trade,
and it possessed its own quarter or port quay [Harris 1975, p. 257-269; Palmisano 2018, p.
22]. The karum liaised with the other institutionalized decision-makers assuring political and
legal power to the rising merchant households [Postgate 1992, p. 300]. In Ashur for instance,
the same individuals acted as commercial agents, financial intermediaries and oligarchs [Yof-
fee and Barjamovic 2018, p. 818]. Other cities, such as Emar, Tuttul and Sippar, specialized
in overland trade and displayed similar oligarchic institutions [Harris, 1975; Fleming, 2004;
Yoffee and Barjamovic 2018, p. 817]. The karum in our sample was established, first, in
Ashur, Eshnunna, Kanesh and Larsa and, then, in Babylon, Karkemish, Kish and Sippar
[Kraus, 1982; Goddeeris, 2002; Barjamovic 2018, p. 125; Palmisano, 2018|.
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