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Abstract

We address two seemingly unrelated empirical anomalies: the remarkable historical
persistence of cultural and institutional diﬀerences aﬀecting production and distribution
even among nations and regions engaged in extensive trading, and the shortcomings of
the standard model that predicts international specialization and trade on the basis of
diﬀerences in factor endowments or technologies. We model the endogenous evolution
of both culture (the distribution of preferences aﬀecting individual behavior) and institutions (the distribution of contracts among employers and employees), showing that
in otherwise identical economies, diﬀerent cultural-institutional conventions can persist
over long periods. Transitions between cultural-institutional conventions occur as a result of decentralized and un-coordinated contractual or behavioral innovations by ﬁrms
or workers. In a two-good/two-factor/two-country trade model, we then show that: (i)
because goods diﬀer in the kinds of contracts and preferences that are appropriate for
their production, cultural-institutional diﬀerences support diﬀering competitive prices in
autarchy, and so provide the basis for specialization and comparative advantage; (ii) the
resulting gains from trade raise the cost of deviations from the prevailing culture and
institutions and, as a result, trade will impede transitions to the superior convention;
and (iii) by contrast, by reducing the cost of innovating, international mobility of factors
of production facilitates convergence to superior cultural-institutional conventions. Our
model thus provides a possible uniﬁed resolution of the anomalies concerning patterns of
specialization and trade, and cultural-institutional persistence.
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theory, culture, trade integration, factor mobility, globalization
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Introduction

Among history’s great puzzles are the many instances of centuries-long persistence of institutional and cultural diﬀerences between populations, often enduring long after their initial
causes have disappeared. Latin American institutions and elite cultures that owed their
origin to the 16th century exploitation of slaves and coerced Native American labor on
plantations and in mining persisted long after sugar and gold had lost their central role in
these economies (Sokoloﬀ and Engerman, 2000). Current levels of trust in distinct African
populations vary inversely with the exposure to the slave trade that ended two centuries
ago (Nunn and Wantchekon, 2011). Diﬀering levels of cooperation and civic values among
Italian urban areas appear to be the legacy of autonomous city-state institutions or their
absence half a millennium earlier (Guiso, Sapienza, and Zingales, 2009). The eﬀects of the
diﬀering tax and land tenure systems imposed by the British Raj in the 18th and 19th century persisted in post-independence India (Banerjee and Iyer, 2005). The system of coerced
supply of mining labor in 17th and 18th century colonial Peru had eﬀects on household
consumption, land tenure and stature centuries later (Dell, 2010).
In epochs and social orders marked by limited contact and restricted competition among
geographically separated areas, persistent cultural and institutional diﬀerences are hardly
surprising. But this is not the case for a globally integrated world economy in which
competition is sometimes thought to induce institutional and cultural convergence. Our
explanation of the persistence of cultural and institutional diﬀerences is based on the endogenous co-determination of institutions, cultures, and economic specialization, a nexus
long-studied by economists with a historical bent (Gerschenkron, 1944; Kindleberger, 1962;
Sokoloﬀ and Engerman, 2000), but not heretofore formally modeled. We model the decentralized updating of both preferences and contractual choices and show how this process
can support durable cultural and institutional diﬀerences. Because the impact of culture
and institutions on the cost of production diﬀers across commodity groups, these culturalinstitutional diﬀerences could provide a basis for comparative advantage. The resulting
specialization and trade, we show, need not obliterate cultural and institutional diversity,
and this may help to account both for the long term persistence of cultural and institutional
diﬀerences and for the ways in which trade patterns deviate from predictions based solely
on factor endowments (see, e.g., Treﬂer, 1995; Helpman, 1999, for a survey).
Suggestive evidence that goods diﬀer in the kinds of institutions and culture that are best
adapted for their production is provided by economic historians. Eric Nilsson (1994) studied
the eﬀects on comparative advantage and specialization resulting from the emancipation
of slaves at the time of the U.S. Civil War. Cotton, according to Nilsson, was a ‘slave
commodity’ for which kinds of labor beyond that which could be coerced from the worker
were of little importance. For other commodities – manufactures and tobacco in Nilsson’s
empirical study – variations in the labor quality were more important, and impossible
to secure by coercion. Nilsson exploited the natural experiment provided by the end of
slavery to study the eﬀect of this exogenous institutional shock on production specialization
in 169 counties in the Confederacy. He found that the end of slavery brought about a
signiﬁcant shift away from the ‘slave commodity’ (cotton) and towards manufactures and
tobacco. Stefano Fenoaltea’s (1984) study of slave and non-slave production makes a similar
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distinction between ‘eﬀort intensive’ and ‘care intensive’ productive activities. A similar
distinction between sugar and tobacco was made by Fernando Ortiz (1963) who contrasted
the coerced labor and hierarchical and authoritarian culture of the sugar plantation regions
of Cuba with the self-motivated labor and liberal culture of the tobacco family-farming
areas.
We refer to diﬀerences across economies in the distribution of preferences (including
social norms) as cultural diﬀerences, while diﬀerences in the distribution of employment
contracts are referred to as institutional diﬀerences. Thus we might say that Norway has a
trusting culture because most Norwegians exhibit high levels of interpersonal trust, or that
farming by former slaves in the post-bellum U.S. south was governed by the institution of
share cropping because this was by far the most common contract. Note that an institution
— the prevalence of a particular share contract in farming, for example, or primigeniture
as a wealth inheritance practice — need not reﬂect deliberate public policy — the explicit
prohibition of alternative contracts, for example. Instead, like cultures, institutions may
persist as the result of decentralized actions in non-cooperative settings (Young, 1998).
We develop a two-country/two-factor/two-good model in which countries may diﬀer in
their institutions and cultures. Production and distribution are governed by employers’
choice between two contracts, either joint residual claimancy under partnerships or ﬁxed
wage and monitoring contracts with the employer as the sole residual claimant. The relevant preference diﬀerences are captured by assuming that employees may be reciprocal –
responding positively to employers’ trust in them, and conversely – or self-regarding –
simply maximizing material payoﬀs. Finally, goods diﬀer in the extent to which their production depends on qualitative labor, namely labor which is prohibitively costly to verify
and hence cannot be cost-eﬀectively secured by a ﬁxed wage and monitoring contract requiring an explicit level of labor input. Where non-veriﬁable aspects of work are important
to production, social norms such as reciprocity or a positive work ethic are required for high
levels of productivity.
The main novelty of our approach and of our related paper (Belloc and Bowles, 2013)
is that, rather than treating institutions and preferences as exogenous, or as determined
by a national-level constitutional bargain, we use evolutionary game theory to model the
interacting dynamics of both as the result of decentralized non-cooperative interactions
among economic agents (Young, 1998; Binmore, Samuelson and Young, 2003). In our
model, the contract that maximizes employers’ proﬁts depends on the preferences that
prevail in a given country. Partnership contracts without monitoring, for example, are
more proﬁtable where social preferences such as the work ethic or reciprocity are common;
purely self-regarding employees would take advantage of the lack of monitoring, reducing
proﬁts. The distribution of preferences in turn is based on a cultural updating process in
which the payoﬀs associated with diﬀerent preferences (and the behaviors they support)
depend on the distribution of contracts in the economy.
As a result of the complementarity between distinct preferences and contracts, there
may exist a number of distinct distributions of both preferences and contracts that are
stationary because each is a mutual best response to the other. The subset of these stationary states that are evolutionarily stable are termed cultural-institutional conventions.
It is this mutual dependence of preferences and contracts and the diﬀerences among goods
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in the importance of non-veriﬁable qualitative labor that provides the basis for national
specialization in our model, thus playing a role analogous to technology-based economies
of scale in Paul Krugman’s (1987) model of trade among countries with identical factor
endowments and technologies. Transitions occur among these cultural-institutional conventions when suﬃciently many innovators deviate from the status quo convention (adopting
non-best response preferences or contracts) due to individual experimentation and other
forms of idiosyncratic play.
We derive three key results.
First, for historical reasons two otherwise identical countries may experience diﬀerent
cultural- institutional conventions, and these cross-country diﬀerences in the institutional
and cultural environment, like diﬀerences in technologies in the Ricardian approach or
factor endowments in the standard Heckscher-Ohlin model, are an independent source of
comparative advantage.
Second, economic integration may reinforce rather than destabilize institutional and
cultural diversity and impede transitions, even to Pareto-improving conventions. This result
contradicts the view, popular among critics of trade liberalization since John Maynard
Keynes (1933), that trade will lead to institutional and cultural convergence and thus defeat
attempts by nations that, as he put it (p. 762), would prefer to “have a try at working
out our own salvation”. Keynes’ view is especially thought to be true when one nation’s
culture and institutions confer absolute advantage in all or most products. But since trade
allows countries to specialize in the goods in which they are relatively more advantaged (or
less disadvantaged) given their institutions and culture, it increases the joint surplus in the
cultural-institutional status quo, even in an absolutely disadvantaged country. These gains
from trade increase the returns available to employers and employees and, hence, raise the
cost of an employer-employee mismatch that is likely to occur as the result of deviations
from the prevalent preferences and contracts. This trade induced increase in the “innovation
penalty” acts as an impediment to cultural-institutional transitions.
Our third result is that, in contrast to trade, factor market integration facilitates convergence between cultural-institutional conventions. The reason is that factor mobility provides
a kind of ‘innovation insurance’ as it lowers the expected costs of deviating from the status
quo.
The paper is organized as follows. After a discussion of related literature (section 2),
we begin with the behavioral and institutional features of our model and the empirical evidence motivating them (section 3). In sections 4 and 5 we develop a model of endogenous
preferences and contracts and transitions among cultural-institutional conventions under
autarchy, which we extend to the two-country case in section 6 to account for specialization
and trade. We then explore the persistence of cultural and institutional diﬀerences following trade integration (section 7), and factor mobility (section 8). Section 9 addresses the
robustness of our results to variations in our modeling choices. Section 10 concludes and
considers some broader implications of our approach.
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2

Related literature

Our paper is a contribution to two distinct literatures: the economic theory of culture,
institutions and their evolution, and international trade theory. We provide a conceptual
framework addressing two puzzles: the shortcomings of standard trade models in the prediction of specialization and trade, and the long term persistence of economically important
cultural-institutional diﬀerences among nations in a liberalized trading system.
We extend the stochastic evolutionary game approach pioneered by Cavalli-Sforza and
Feldman (1981), Boyd and Richerson (1985), Foster and Young (1990), Young (1993) and
Kandori, Mailath and Rob (1993) to model the joint evolution of institutions and culture. The complementarity between preferences and contracts, and the resulting culturalinstitutional divergence among economies, we demonstrate, provide a model of the mechanisms underlying both cultural persistence and divergence in recent historical studies. An
example is the historical account by Greif and Tabellini (2010) of the societal bifurcation
between China and Europe in which “the diﬀusion of speciﬁc values in the society explains
the emergence of one form of organization over another”, while “the emergence of one moral
system or another is explained by the distinct initial distribution of individuals across organizations” (p. 2). Like Alesina and Giuliano (2010), Guiso, Sapienza and Zingales (2009),
Greif (1994, 2006), Tabellini (2010), Spolaore and Wacziarg (2009) and Brugger, Lalive and
Zweimuller (2010), we study the economic importance of cultural diﬀerences. Unlike all
above papers but in common with Bisin and Verdier (2001, 2011), Bowles (1998), Fershtman and Bar-Gill (2005), and Galor and Maov (2002), we model cultural evolution. The
co-evolution of social norms and institutions is also modeled by Bidner and Francois (2011);
however, in contrast to our approach, in their model institutional change is implemented by
an institutional designer external to the transaction. Like Acemoglu (2003), we ask why ineﬃcient institutions persist, but in our model persistence results not from the concentrated
political power of those who beneﬁt from the institutions, but rather from a coordination
failure among decentralized agents in a non-cooperative interaction.
Our paper also contributes to the literature on international trade and institutions.
Previous works on institutional comparative advantage have shown, both theoretically and
empirically, that cross-country diﬀerences in institutional settings, e.g. in the quality of contracting institutions (Acemoglu, Antràs and Helpman, 2009; Costinot, 2009; Nunn, 2007;
Levchenko, 2007), of credit market institutions (Kletzer and Bardhan, 1987) or in the accounting systems (Vogel, 2007), may be an independent source of gains from specialization
and trade (earlier contributions are surveyed in Belloc, 2006). Our contribution to this literature is a novel explanation for the persistence of diﬀerences in the labor productivity across
countries (Clark and Feenstra, 2003) even with identical technologies (narrowly deﬁned as
physical input-output relationships). These productivity diﬀerences may contribute to the
explanation of Leontief’s paradoxical result half a century ago that exports of the U.S. — a
capital abundant economy — were more labor intensive than its imports. This could occur
because seemingly capital abundant countries may actually be labor abundant once their
labor endowment is measured in eﬃciency units (as Leontief himself suggested (1953, pp.
344-345), and Treﬂer (1993) and Davis and Weinstein (2001), among others, demonstrated
empirically). Our model shows how, due to cultural-institutional diﬀerences, labor produc-
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tivity may diﬀer across countries even with identical technologies, an explanation very much
in the spirit of Leontief’s own reference to America’s superior “organization”.
Because in our model institutions as well as culture are endogenous and the two are
jointly determined, we are able to explore the impact of economic integration on the persistence of institutions, rather than conﬁning ourselves to the eﬀects of given diﬀerences in
institutions on comparative advantage and relative labor productivity Other papers treating
the eﬀects of trade expansion on institutional change are Belloc (2009), Greif (2006), Do and
Levchenko (2009) and Levchenko (2012). The main novelty of our approach with respect to
this group of papers is our modeling of the complementary relationship between preferences
and institutions as a mechanism by which institutions associated with absolute disadvantage may persist indeﬁnitely. In particular, our paper departs from and complements the
work of Do and Levchenko (2009) and Levchenko (2012), in which institutional diﬀerences
are a historical datum that may be modiﬁed by a cooperative lobbying game; in our model
they are implemented as an endogenously generated non-cooperative cultural-institutional
convention.
In common with Olivier, Thoenig and Verdier (2008), Karabay and McLaren (2010)
and Pagano (2007), we ﬁnd contrasting convergence eﬀects of trade integration and factor
market integration. But our paper and these three papers share little else in common: the
ﬁrst illustrates the dynamics of the demand for ‘cultural goods’ that contribute to group
identity; the second is about the eﬀects of globalization on wages and workers’ welfare;
the third concerns intellectual property. We share with Conconi, Legros and Newman
(2012) the conclusion that liberalization need not favor the evolution of eﬃcient institutions.
However, in contrast to ours, in their model factor market integration induces international
convergence of organizational choices only in conjunction with goods market integration.
The idea that trade integration may lead to divergence is also maintained by Zeira
(2011) and Galor and Mountford (2008). In their models, divergence occurs in human
capital investment, technology, or population, rather than in culture and institutions as in
our model.

3

Overview

An economy is populated by employers and employees. Employers hire employees (each employer can hire just one employee and each employee can be hired only by one employer),
the employment relationship being a random employee-employer match for a single interaction in which the employer implements a contract under which the employee works. Labor
is perfectly mobile across industries but (until section 8) immobile across countries. There
are no other factors of production. Our model is based on ﬁve distinctive features that we
believe are of broad empirical relevance.
First, there are two aspects of labor. QuaNtitative labor (denoted by N) includes time
at work, compliance with explicit directions, simple eﬀort readily measured either by input
or output, and other aspects of work that are observable at low cost, either directly or that
may be inferred from the associated outputs. Because it is readily observable, quantitative
labor is cost-eﬀectively veriﬁable and can be enforced by contracts. By contrast, quaLitative
work (qualitative labor provided in addition to quantitative labor is denoted by L) consists
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of care, creativity, problem solving and other non-routine aspects of work that are more
diﬃcult to verify, and hence not cost-eﬀectively subject to explicit contracts conditional
on individual performance. Production requires quantitative labor and is also enhanced
by qualitative labor. Each employee may provide either quantitative labor alone or both
quantitative and qualitative labor.
Second, there are two contracts, a Fixed-wage-monitoring contract (denoted by F ) and
a Partnership (denoted by P ); the two contracts are chosen to represent the extreme points
of a continuum in the degree of gain-sharing. In the former, the employer is the residual
claimant, while the employee is paid a ﬁxed wage w and works under close supervision by
the employer (as in many secondary labor market jobs). In the latter, work is motivated
by gain-sharing with the employer based on joint residual claimancy (as is the case in
many legal practices, ﬁnancial consulting, and software design — e.g. at Google, Microsoft).
Under the Partnership the ‘employee’ is granted a positive fraction b of the revenue of
the Partnership, and selects the type of labor (quantitative alone or both quantitative and
qualitative) without supervision. We do not model the determination of b, but rather regard
it is a determined custom as is the case with many share contracts (Young and Burke, 2001).
Similarly, the (real) wage is exogenously determined by the bargaining power of employees
and employers. For example, it could be determined by the no-shirking condition of an
eﬃciency wage model (Shapiro and Stiglitz, 1984), and so would vary with the worker’s
fallback position, which could depend on the unemployment beneﬁt (ﬁxed in real terms).
An alternative wage determination process consistent with our assumptions is the classical
Arthur Lewis (1954) type model of a surplus labor economy, where the wage depends on
the average income in subsistence farming or some other non-traded goods sector. What
matters for the model is that the customs and bargaining power or other inﬂuences on b
and w are unaﬀected by the terms of trade. This does not mean that workers do not beneﬁt
from the gains from trade: but whether they do depends (as we think it should on empirical
grounds) on the institutions in force. As a result, employees in the P -contract share gains
from trade, should they exist, while those in the F -contracts do not.
The third feature of our model builds on the idea modelled by Huck, Kubler, and Weibull
(2012) and shown empirically by Bandiera, Barankay, and Resul (2005), that the same social
norm may have diﬀerent eﬀects on productivity depending on the kind of incentives that
are implemented. To model this eﬀect we assume that some employees have preferences
over the form of the contract under which they work per se, that is, in addition to the
material payoﬀs. For these individuals, close supervision and threats of sanctions for noncompliance signal distrust or otherwise oﬀend reciprocal or other social preferences essential
to mutually beneﬁcial exchange. This is found in a large number of natural environments
(Bewley, 1999) and experimental studies (Fehr, Klein and Schmidt, 2007; Falk and Kosfeld,
2006; Houser, Xiao, MacCabe, and Smith, 2008; Fehr and Rockenbach, 2003, surveyed in
Bowles, 2008, and Bowles and Polania, 2012). We simplify by assuming just two kinds of
preferences. Those who we term Reciprocators (denoted by R) care about the form of the
contract per se: their utility is increasing in their own payoﬀs and may be either increasing
or decreasing in the payoﬀs of the employer depending on the Reciprocator’s belief about
the type of the employer, in the spirit of Rabin (1993), Levine (1998) and Fehr and Falk
(2002). Thus, the utility of employee h who is matched with employer -h depends on his
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own material payoﬀ (πh ), including the disutility of labor, and on the payoﬀ of the employer
(π-h ):
Uh,-h = πh + αh γ h,-h π-h
(1)
where α (> 0 for the Reciprocator, denoted by R, and = 0 otherwise) is the strength of h’s
reciprocity preferences and γ h,-h (= −1, 1) is h’s belief about -h’s type, the latter depending
on the form of contract that -h implements when interacting with h. In the model below a
Partnership signals the good will and trust of the employer, leading to γ h,-h = 1; while the
employer’s close surveillance under a Fixed-wage-monitoring contract signals distrust with
γ h,-h = −1 as a result. Other employees, who we will term Homo Economicus (denoted
by E), care only about their own material payoﬀs (that is, γ h,-h = 0) so that Uh = πh
regardless the partner. We refer to preferences of this kind as self-regarding.
Though unconventional in the trade literature, the resulting complementarity between
contracts and preferences is consistent with extensive empirical evidence (Fehr, Gachter and
Schmidt, 1997; Brown, Falk and Fehr, 2004). Falk and Kosfeld (2006) used a gift exchange
game to explore the idea that ‘control aversion’ may make close supervision counterproductive. Experimental agents in a role similar to an employee in our model chose a level of
‘production’ that was costly to them and beneﬁcial to the principal (the employer). The
agent’s choice eﬀectively determined the distribution of gains between the two, with the
agent’s maximum payoﬀ occurring if he produced nothing. Before the agent’s decision, the
principal could elect to leave the choice of the level of production completely to the agent’s
discretion, or to impose a lower bound on the agent’s production. The principal could
infer that a self-regarding agent would perform at the lower bound or, in the absence of
the bound, at zero, and thus the imposition of the bound would maximize the principal’s
payoﬀs. But in the experiment agents oﬀered a lower level of production when the principal
imposed the bound than when the principal elected to impose no bound. In post-experiment
debrieﬁngs employees reported that they interpreted the imposition of the lower bound as
a signal of the employer’s distrust.
In a related experiment by Houser et al. (2008) a principal could oﬀer an agent a ﬁxed
wage and monitoring contract that would induce a self-regarding agent to transfer all of
the surplus to the principal but for which a reciprocal agent might retaliate by transferring nothing and enduring a ﬁne by the principal. There was an alternative unmonitored
partnership like contract in which a self-regarding agent would garner the entire surplus,
but a reciprocal one would share the surplus with the principal. All four of the possible
pairings occurred in the experiment, with both principals and agents gaining the highest
payoﬀs when partnerships were oﬀered to reciprocators, and reciprocators faced with the
forcing contract doing the worst (they lost money).
The fourth feature of our model is that while both culture and institutions are endogenous, neither is the result of instantaneous individual maximization, nor are they implemented by a mechanism designer or other kind of collective choice. Rather both evolve
inertially in a decentralized environment under the inﬂuence of long-run society-wide payoﬀ
diﬀerences. Institutions and preferences are acquired and abandoned by a trial and error
process often taken place at critical times, the birth of a ﬁrm, for example, for contractual forms, or early childhood or adolescence for preference formation. Because childhood
socialization and the other processes by which preferences are acquired take place under
8

the inﬂuence of religious instruction, schooling and other eﬀects operating at the national
level, we represent this process of cultural-institutional evolution by a society-wide dynamic
operating prior to economic matching for production. Thus individuals acquire their preferences in much the same manner as they come to have a particular accent, that is to say
unwittingly, not by a conscious choice. For this reason, our employees do not condition their
preferences on the kind of contract (Partnership, Fixed-wage-monitoring) they experience
in any period; rather they periodically update by (almost always) best responding to the
distribution of contracts in the past. (For evidence of institutional and cultural inertia see
Hannan and Freeman, 1989, Luttmer and Singhal, 2011, and the references therein.) Similarly ﬁrms do not condition their contracts on the preferences of the employee (Reciprocator,
Homo economicus) with whom they are paired in a given period; rather they periodically
update by (almost always) best responding to the past distribution of employee preferences.
Thus ﬁrms oﬀering a forcing contract in a population composed almost entirely of reciprocators will make lower proﬁts and either fail and be replaced by a ﬁrm oﬀering a partnership,
or in order to avoid failure will restructure the ﬁrm and oﬀer a partnership contract. A
similar process leads a reciprocal employee — or more realistically his or her children — facing only ﬁrms oﬀering forcing contracts to adopt self-regarding preferences. Other than the
standard assumption that updating is a standard payoﬀ-monotonic best response process,
our model does not specify how these adjustments take place. In both examples above
updating would certainly involve both psychological inﬂuences (such as employees attempts
to reduce cognitive dissonance by adjusting their types to be able to garner higher payoﬀs)
and societal forces (schools and parents seeking to socialize the young so to function well the
kinds of jobs that are currently available). It is this sociological and psycological processes,
not some assumed meta-preference function of the individuals, that account for long term
preference updating.
A key assumption here is here inertia in updating. The conﬂictual labor relations at
Fiat, for example, could not be abandoned overnight were the employees suddenly transformed into Volkswagen’s workers, accustomed to a more cooperative approach. Introducing
Google-style work organization at General Motors would take years. For analogous reasons
we assume that production requires some product speciﬁc kinds of capital (which we do not
model here) so that ﬁrms cannot switch their product mix costlessly (General Motors could
not costlessly shift to producing software if by chance it found itself with a self-motivated
workforce for one period).
Fifth, there are two goods that diﬀer in which cultural-institutional settings are appropriate for their production. The ﬁrst is intensive in quantitative labor and termed transparent
(the t-good) because it is more intensive in the labor activities that are readily observed.
Transparent goods include standardized manufactured goods (exempliﬁed by most goods
produced on an assembly line and any good the production of which is cost eﬀectively
compensated by piece rates), most grains and sugar. The production of the opaque good
(o-good), by contrast, depends more intensively on qualitative aspects of work. Examples
of the latter are knowledge-intensive goods (and services), complex and quality-variable
manufactured goods (such as wine and cigars), personal services ranging from legal advice
to preparing meals, and care-sensitive agricultural products (many vegetables and fruits).
Hence, denoting by QiL the quantity of good i = o, t obtained using one unit of both
9

qualitative and quantitative labor, and by QiN the output obtained with a single unit of
quantitative labor, we have:
QoL
QtL
>
(2)
QoN
QtN
that is, the increase in production obtained employing both quantitative and qualitative
labor rather than quantitative labor only is relatively greater in the opaque than in the
transparent sector.
These ﬁve features of our model are intended to capture real distinctions among countries
engaged in international exchange. Norms and preferences inﬂuencing economic behavior
as well as institutions diﬀer signiﬁcantly among economies (Inglehart, 1977; Tabellini, 2010;
Henrich, Boyd, Bowles et al., 2005; Bisin and Verdier, 2011; Knack and Keefer, 1997). In
particular, reciprocal social preferences appear to be more prevalent in the higher income
countries. Among subjects in 15 countries, for example, the level of cooperation sustained
in a public goods experiment in which the altruistic punishment of free riders was possible
was much higher in wealthier nations (Herrmann, Thoni and Gaechter, 2008).
Similarly Bloom, Sedun, and Van Reenen (2012) provide evidence that among 4,000 ﬁrms
in Europe, Asia and the U.S. norms of interpersonal trust aﬀect ﬁrm structure, promoting
greater decentralization and allowing for scale increases and productivity gains. Likewise
institutions that favor gain-sharing, such as democratic governance, trade unions and the
rule of law are more highly developed in the European, North American and other richer
nations (World Bank, 2012a; Polity IV Project, 2010; Przeworski et al., 2000). For these
reasons we represent an economy whose cultural-institutional convention is characterized
by partnerships and reciprocal preferences as having a Pareto-superior cultural-institutional
environment and, as a result, enjoying absolute advantage with respect to countries in
which ﬁxed wage contracts and high levels of monitoring may elicit quantitative (but not
qualitative) labor services from entirely self-regarding economic agents.
Our model leads us to expect a positive association between a country’s comparative
advantage in opaque goods, on the one hand, and both a measure of the prevalence of
partnership-like employment contracts and the level of reciprocity and related social norms,
on the other. Cross nationally comparable measures of the prevalence of partnership contracts do not exist. As a measure of reciprocity, we use the level of cooperation sustained
in the already mentioned behavioral experiment conducted by Herrmann et al. (2008).
In a sample of 15 countries, they implemented a multi-period public goods game with an
option for members (anonymously) to impose a cost on other members of the group (at a
cost to themselves) once their contributions to the public good were revealed. We regard
this as the best available cross national measure of the behavioral pattern we have termed
reciprocity for two reasons: it is based on actual behavior with real monetary costs and
beneﬁts (rather than a survey) and it captures both good will towards fellow contributors
and hostility towards those who would exploit the cooperativeness of others.
To locate sectors on the opaque-transparent continuum, we use the index computed by
Costinot, Oldenski and Rauch (2011) that captures a sector’s intensity in routine tasks. To
do this, they employ measures developed by Autor, Levy and Murnane (2003), who classify
occupations on the basis of the importance of “solving problems” and routine activities (in
our terms, respectively qualitative and quantitative labor). To obtain a measure of countries’
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Figure 1: Comparative advantage in routine intensive goods and reciprocity. Note: The ﬁgure reports
the relationship between the reciprocity index and the residuals from a regression of comparative
advantage in routine intensive goods on GDP pro capite. Reciprocity (Herrmann et al., 2008) is the
mean of contribution of a public good (20 is the maximum contribution possible, zero the minimum).
Comparative advantage is computed as explained in the text. The correlation coeﬃcient between
the measure of comparative advantage and the reciprocity index obtained not controlling for GDP
pro capite is 0.892 (p-val=0.005).

comparative advantage in routine intensive goods, we match these data with international
bilateral trade data from Feenstra et al. (2005) and, following Costinot (2009), estimate
the equation: xkij = θij + λkj + vi z k + εkij , where xkij is logarithm of exports from country i
to country j in sector k (3-digit NAICS), θij is the exporter-importer ﬁxed eﬀect, λkj is the
importer-sector ﬁxed eﬀect, vi is the exporter ﬁxed eﬀect, z k is the intensity in routine tasks
of sector k, and εkij is the idiosyncratic error term. Our measure of comparative advantage
in routine intensive goods is given by the OLS estimate of vi (data details are reported in
appendix A).
In Figure 1 we report the relationship between the reciprocity index and the residuals
from a regression of the comparative advantage measure on a constant and GDP pro capite
(World Bank, 2012b). From the ﬁgure we can see two things. First, there are substantial cultural diﬀerences among nations. And, second, these diﬀerences are associated with
patterns of trade: countries with higher levels of reciprocity have a comparative advantage
in the production of goods whose labor inputs are less routine and more oriented toward
problem solving, even after controlling for GDP pro capite.
In the next sections we present a model that captures the above ﬁve aspects. For
tractability and to provide a transparent illustration of the processes underlying our results,
we adopt speciﬁc production and utility functions, and present just two polar extreme sets
of preferences and contracts. These assumptions could be modiﬁed — allowing some gain
sharing in the F -contract for example — without altering the qualitative results. Our results
are driven entirely by the gains from trade and the resulting specialization of countries
and do not depend in any way on the particular description of the workers preferences or
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contractual alternatives. All that is required for our three main results (Theorems 1-3) is
that both cultural-institutional conﬁgurations are Nash equilibria.

4

Cultural-institutional complementarities in autarchy

In this section, before introducing specialization and trade (section 6), we describe production and distribution in a single-good autarchic economy, identifying the relevant Nash
equilibria. Institutional and cultural updating and the resulting dynamics of transitions
among cultural-institutional equilibria are illustrated in section 5.
Employers maximize proﬁts, while employees maximize utility. Payoﬀs (proﬁts and
utility respectively) are measured in the number of units of the single good. The (riskneutral) utility function of employees is additive in consumption, the subjective utility
associated with the contract (for the reciprocal agents) and the disutility associated with
the type of labor provided in production. Supplying quantitative labor incurs a cost η (> 0),
while supplying both quantitative and qualitative labor greater costs δ (> 0). Table 1 gives
the payoﬀs of the eight possible payoﬀs.

Firm/contract
Partnership
Fixed-wage-monitoring

Worker/preference
Reciprocator
(1 − b)QL , [b + α(1 − b)]QL −δ
QN − w − m, w − η − α(QN − w − m)

Homo economicus
(1 − b)QN , bQN − η
QN −w − m, w − η

Table 1: Matrix of payoﬀs. Note: Payoﬀs in bold type indicate pure stable Nash equilibria. A third

Nash equilibrium in mixed strategies exists.

We are interested in the case where the Partnership-Reciprocator and Fixed wage-Homo
economicus matches are Nash equilibria so that two distinct cultural-institutional conﬁgurations exist. To avoid uninteresting cases, we study the case in which workers with diﬀerent
preferences respond diﬀerently to the partnership contract, the E-worker providing quantitative labor only, and the R-worker providing both quantitative and qualitative labor.
Thus, we assume that for the Homo economicus working under a Partnership the share
of increased output associated with qualitative labor is less than the additional disutility
required. But for reciprocal employees, who have preferences over the kind of contract that
is implemented by the employer per se, we assume that the positive valuation of the payoﬀ
to the partner is suﬃcient to oﬀset the greater disutility of labor δ (γ = 1 in equation (1)).
These two assumptions guarantee that1
a1. [b + α(1 − b)]QL − δ > bQN − η > bQL − δ,
where QL is the amount of production obtained using one unit of both qualitative and
quantitative labor, and QN the amount obtained with a single unit of quantitative labor.
Under the Fixed-wage-monitoring contract the employee is given a ﬁxed compensation
(w > 0) and is closely monitored (at a cost m). As a consequence, the E-worker provides

1 Inserting the payoﬀs in equation (1) with α > 0 and γ = 1 one obtains: (bQ −δ)+α(1−b)Q = [b+α(1−b)]Q −δ.
L
L
L
The subscript h and −h for the individuals are hereafter omitted with no loss of clarity.
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quantitative labor only, incurring the associated disutility η. Similarly, the R-worker in
the F -contract provides quantitative labor only at a cost η. However, unlike the Homo
economicus, the Reciprocator values the payoﬀ of the employer negatively (γ = −1 in
equation (1)), subtracting α(QN − w − m) from his utility (where the expression in brackets
is the proﬁt of the employer).
To exclude cases with a single Nash equilibrium, we further assume that the workers’
compensation under the Partnership is greater than the cost of labor under a Fixed-wagemonitoring contract, so that
a2. bQN > w + m,
and that qualitative (in addition to quantitative) labor is suﬃciently more productive than
just quantitative labor, so that
a3. (1 − b)QL > QN − w − m.
Then two Nash equilibria in pure strategies exist, namely {P ,R}, that is the Partnership contract matched with the Reciprocal employee, and {F ,E}, that is the Fixed-wagemonitoring contract matched with the Homo economicus. Assumptions a1-a3 insure that
two Nash equilibria exist and induce an unambiguous ranking of the two, with {P ,R}
Pareto-dominating {F ,E}.
To model the mutual dynamics of preferences and contracts, suppose that there are z
members of each of the two populations (ﬁrms and workers), where z is a large and ﬁnite real
number. In every period members of each population are paired randomly with members
of the other population to play the 2x2 game with payoﬀs given in Table 1. The state of
play in each period is the number of ﬁrms and employees oﬀering partnerships and adopting
reciprocal preferences respectively, denoted by zω and zφ, where both ω and φ are elements
of (0, 1/z, 2/z, . . . (z − 1)/z, 1). We will see that transitions between the inferior and
superior outcomes will occur given that individuals are boundedly rational and occasionally
do not best respond.
Using the payoﬀs in Table 1, the expected payoﬀs to employers implementing the P - and
F -contracts are respectively
v P (ω) = ω(1 − b)QL + (1 − ω)(1 − b)QN ,
v F (ω) = ω[QN − (w + m)] + (1 − ω)[QN − (w + m)] = QN − (w + m);

(3)

whereas the expected payoﬀs to the R- and E-employees are
vR (φ) = φ{[b + α(1 − b)]QL − δ} + (1 − φ){w − η − α[QN − (w + m)]},
vE (φ) = φ(bQN − η) + (1 − φ)(w − η).

(4)

These expected payoﬀ functions are illustrated in Figure 2.
The state of play that equates the expected payoﬀs of the two strategies is given by (zφ∗ ,
zω ∗ ), where:
ω∗ =
φ∗ =

bQN − w − m
,
(1 − b)(QL − QN )

α(QN − w − m)
.
{[b + α(1 − b)]QL − δ} − (bQN − η) + α(QN − w − m)

(5)

Assumption a1 ensures that φ∗ is interior to the unit interval because w − η > w − η −
α(QN − w − m) is always true for positive proﬁts; assumptions a2 and a3 ensure that ω ∗
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Figure 2: Expected payoﬀs under autarchy to P - and F -ﬁrms (left) and to R- and E-workers (right).

Note: ω is the fraction of the workers that are reciprocal and φ is the fraction of the ﬁrms that are
partnerships. The vertical intercepts are from Table 1. Payoﬀs in bold type refer to the payoﬀs in
the pure Nash equilibria.

is also interior. Due to the ﬁniteness of population size and the fact that the state of play
must take integer values, the interior equilibrium (zφ∗ , zω ∗ ) will occur with a suﬃciently
small probability that can be ignored (as we will see, should (zφ∗ , zω ∗ ) occur it would not
be stable in the revision dynamics). We deﬁne zφ+ (≥ zφ∗ ) and zω + (≥ zω ∗ ) as the least
integers such that P -contracts and R-preferences for the population in question is a strict
best response. Figure 3 gives the state space of this process.

5 Cultural-institutional persistence and transitions in autarchy
We now provide an explicit dynamics to show that the stationary states in this setting
are those labeled (z, z) and (0,0) in Figure 3 — all employers oﬀering partnership contracts
to reciprocal workers {P ,R} or all employers oﬀer ﬁxed wage contracts to self-regarding
workers {F ,E}. Cultural and institutional updating is a standard payoﬀ-monotonic myopic
best response process perturbed by infrequent idiosyncratic (non-best response) play (Foster
and Young, 1990; Weibull, 1995; Young, 1998; Bowles, 2004). Following matching each
member of the two populations has a type revision opportunity. To ensure that the process
is acyclic, we let the revision process be asynchronous (Binmore, Samuelson, and Young,
2003). Thus in even numbered periods one population has the opportunity to revise its type
ﬁrst, after which the other population revises; in odd numbered periods the other revises
ﬁrst.
Individuals are boundedly rational and best respond to the state of play with probability
(1 − σ). But with probability σ they, respectively workers and ﬁrms, adopt the preferences
and contracts that are not a best response. On empirical grounds, we would like the
likelihood of non-best response play to be sensitive to the expected costs (rather than being
simply random as in many perturbed Markov process models). Hence, we let σ be strictly
decreasing in both the cost of deviating from the best response and the agents’ degree of
rationality (deﬁned below) as in Blume (2003), Myatt and Wallace (2004) and Kreindler
and Young (2011).
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Figure 3: Transitions from {F ,E} to {P ,R} . Note: In any period, if the number of deviants from
the {F ,E} convention exceeds zφ∗ or zω ∗ , subsequent best responses will lead the population to the
{P ,R} convention.

The cost of deviating from the status quo {F ,E} equilibrium, represented by diﬀerences
between the left axis vertical intercepts in Figure 2, for ﬁrms and workers respectively, are
deﬁned by
∆f irm ≡ vF (ω = 0) − vP (ω = 0),
(6)
∆worker ≡ vE (φ = 0) − vR (φ = 0).
Then, using the log-linear revision process in Blume (2003), we have the following expressions for the probability of conforming to the equilibrium and deviating from it, where
k = f irm, worker,
k

eβ∆
P (best response) =
=
,
1 + eβ∆k
1
P (non-best response) = σ(∆k , β) =
.
1 + eβ∆k
1 − σ(∆k , β)

(7)

We interpret β as a measure of rationality of the agent when making a choice because
σ(∆k , β) is decreasing in β: the more rational is the agent (the larger is β), the smaller
the probability that he will make the non-best response. When β = 0 the agent chooses
randomly between the two options, and as β goes to inﬁnity (with positive ∆k ), the agent
never deviates, that is σ(∆k , β) tends to zero. Agents are identical with respect to β.
As shown in Figure 3, under this dynamics the only evolutionary stable states are (z, z)
and (0,0), that is states in which all employer-employee pairs are at one or the other of
the Nash equilibria in Figure 2. What is important in what follows is that, for suﬃciently
rational agents, once a population is in the neighborhood of either of these two states the
associated convention, namely {F, E} and {P, R}, will persist over very long periods. The
reason is that non-best response updating will be rare, so that, as in Kandori, Mailath
and Rob (1993: 52), “an equilibrium is upset by large jumps (from the equilibrium to the
basin of attraction of the other equilibrium)” or as Binmore, Samuelson and Young (2003:
309) put it, by a “single burst of mutations”. This allows us to focus on what they term
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“one-step transitions”.2
As we are interested in one-step transitions from the inferior to the superior equilibrium,
we study the minimum numbers of deviant ﬁrms and workers such that, with suﬃciently
rational agents, the population will enter the basin of attraction of the superior {P, R}
equilibrium. The basin of attraction of a particular stationary state is the set of states that,
for the above dynamics and suﬃciently rational agents, leads to that state. For suﬃciently
rational individuals, the state following idiosyncratic play will almost always lie within the
basin of attraction of the status quo convention. Then even if by chance this perturbed state
is a substantial displacement from uniform adherence to the convention, in the next period
the population will with high probability return to the vicinity of the status quo state (0,0),
and because agents have only a one period memory the excursion from the convention will
have no lasting eﬀect.
Suppose that in period 1 ﬁrms previously oﬀering F -contracts update and that zφ+ of
them oﬀer P -contracts instead of best responding with an F -contract. In the subsequent
period workers update, and because the workers’ best response to the state zφ+ is to adopt
R- rather than E-preferences, each will adopt R-preferences with probability 1−σ. But as β
goes to inﬁnity σ goes to zero, so there exists some ﬁnite β such that, as a result of workers
updating, with virtual certainty we will have zω ≥ zω + , and the population will be in the
set of states for which both ﬁrms’ and workers’ best responses will lead to {P, R}. Thus the
minimum number of P -contracting ﬁrms suﬃcient to escape from the inferior equilibrium
is zφ+ . Analogous reasoning shows that the minimum number of R-workers suﬃcient to
escape the inferior equilibrium is zω + . It follows that from the initial state {F, E} the basin
of attraction of the superior equilibrium is composed of quadrants 2, 3 and 4 in Figure 3.3
We use the term conventions to describe the economy wide adoption of the cultural and
institutional proﬁles {P, R} and {F, E} when these proﬁles are evolutionarily stable given
the endogenous nature of culture and institutions.
Deﬁnition 1: The two pure Nash equilibria are termed cultural-institutional conventions when they represent mutual best responses conditional on virtually all other agents
doing the same.
This deﬁnition ensures that for each cultural-institutional convention there is a neighboring set of states for which the dynamics described by equations (3)-(7) carry the population
back to the convention, if agents are suﬃciently rational.
Because deviations from best response are independent, waiting times for a transition
from one stationary state to the other are approximated by the inverse of the probability
(µ) that in a given period the number of non-best responses will be suﬃcient to enter
the basin of attraction of the other equilibrium. Because we assume a large population
and a small rate of idiosyncratic play (β suﬃciently large), the probability of escaping the
{F, E} convention is approximated by the probability that exactly the minimum number

2 This is a simpliﬁcation, the results below apply to any path of any number of steps from any state in the basin
of attraction of the {F, E} convention to a state not contained in it.
3 From the initial state {P, R}, the basin of attraction of the {F, E} convention is constituted by the quadrants not
containing {P, R}, the two basins of attraction not being disjoint in this case, as in Binmore, Samuelson, and Young
(2003).
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of deviants in each population (zφ+ ,zω + ) will occur (the probability that larger numbers
deviate being suﬃciently small to be ignored in this approximation (Binmore, Samuelson,
and Young, 2003)). Thus, we have
µf irm =
µworker

=

z
zφ+
z
zω +

+

+

(σf irm )zφ (1 − σ f irm )z−zφ ,
(8)
+
+
(σworker )zω (1 − σworker )z−zω .

Since we are interested in the eﬀect of the integration of goods and factor markets
on the probability of an exit from the inferior equilibrium induced by ﬁrms and workers
respectively, that is µf irm and µworker , in the next sections we replace the autarchic onegood economy with a two-good and two-country model of specialization and trade. Of
course we are interested in the joint probability that a transition takes place induced by
either the employers or the employees but, in the view of the fact that the results below
hold for each of the transition probabilities independently, they hold a fortiori for the joint
probability.

6

Cultural-institutional diﬀerentiation and comparative advantage

We consider two otherwise identical countries (same technologies, no diﬀerences in workers’
skills, identical demand functions), one in which P -contracts and R-workers are matched and
the other in which F -contracts and E-workers are matched, and determine the conditions
under which these cultural-institutional conﬁgurations will be evolutionarily stable in the
dynamics described in the previous section, and whether specialization and the gains from
trade will be supported as a result.
Agents consume a given composite bundle (indicated by c) of the two goods produced;
thus prices have no eﬀect on consumption proportions. For simplicity, we assume that the
composite good is made up of one half of the transparent (t) and one half of the opaque
(o) good. We denote by po the price of the opaque good in terms of the composite good
(how many units of the c-good one can purchase with one unit of the o-good) and by pt
the price of the transparent good in terms of the composite good (how many units of the
c-good one can purchase with one unit of the t-good). In the remainder of the paper payoﬀs
(proﬁts and utility respectively) will be measured in the number of units of the composite
good commanded. Markets are competitive in the sense that employers take the price of
the good as exogenously given.
Autarchy prices will diﬀer between the two countries because the relative cost of production of the two (opaque and transparent) goods depends on whether both qualitative
and quantitative labor is used ({P, R}) or quantitative labor only ({F, E}). Without loss
of generality, we associate country A with the {F, E} convention and country B with the
{P, R} convention, and so hereafter the subscripts A and B will denote the autarchic prices
A and C B the quantity of good c that can be obtained
in the two economies. Denoting by CN
L
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Figure 4: Production possibility frontiers and the gains from trade in the two countries. Note: Labor
A
endowment normalized to 1. Sloped dashed lines indicate the international terms of trade. CN
and
CLB are the quantities of the composite good available under autarchy in country A and country B
respectively.

using one unit of labor in respectively country A and B in autarchic equilibrium, we have4
A = 2Qo Qt /(Qo + Qt ) and C B = 2Qo Qt /(Qo + Qt ). Since under autarchy both
CN
N N
N
N
L
L L
L
L
transparent and opaque goods (the composite goods) are produced in competitive equilibrium, producers must be indiﬀerent to which product to produce so (given that costs are
A = Qo po = Qt pt and
the same) employer’s revenue must be equal across sectors, thus: CN
N A
N A
B
o
o
t
t
CL = QL pB = QL pB with i = t, o in the two countries respectively. From this it follows that
ptA = 2QoN /(QoN + QtN ) and poA = 2QtN /(QoN + QtN ) in country A, and ptB = 2QoL /(QoL + QtL )
and poB = 2QtL /(QoL + QtL ) in country B. So (as one would expect) for the composite good
to be produced in each country the relative price of transparent and opaque goods must be
equal to the relative marginal costs of the two goods (the marginal rate of transformation),
i.e. ptA /poA = QoN /QtN in the {F, E} economy (country A) and ptB /poB = QoL /QtL in the
{P, R} economy (country B).
In Figure 4, the two solid lines represent the production possibility frontiers of the two
countries. Because QoL > QoN and QtL > QtN , country B enjoys an absolute advantage
in the production of both goods, and so its production possibility frontier is all above
that of country A. However, the cultural and institutional diﬀerences across countries (like
diﬀerences in endowments or technologies in the standard models) result in diﬀerences in the
ratios of marginal costs of goods in autarchy and, as a result, confer diﬀerent comparative
advantages to the two economies considered. Indeed, given (2), it follows that:
ptB
Qo
Qo
pt
= L
> N
= A
o
t
t
pB
QL
QN
poA

(9)

4 The quantity of N-labor needed to produce one unit of the composite good is: (1/Qo + 1/Qt )/2 = (Qo +
N
N
N
QtN )/(2QoN QtN ). The productivity of one unit of N-labor in terms of composite goods will be just the inverse of this
ratio. Similarly we can obtain the productivity of one unit of L-labor.
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or, given the deﬁnition of autarchic prices in the two countries, ptB > ptA (poB < poA ). Country
B, where the established cultural-institutional convention is able to elicit qualitative (in
addition to quantitative) labor in all the employment relations, is superior in the production
of both commodities, but has a relatively greater advantage in the production of the o-good
where qualitative aspects of work are relatively more important. By contrast, country A
has a culture and institutions for which employees are willing to provide quantitative labor
only: this country, as a consequence, has comparative advantage in the production of the
t-good that is relatively less intensive in non-veriﬁable labor services. Thus, providing that
the international terms of trade, represented in Figure 4 by the slope of the dashed lines and
denoted by ptT /poT (the subscript T referring to trade), falls strictly between the autarchic
relative prices of the two countries, specialization and trade will take place.5
Theorem 1 (Specialization and trade): After the two economies open up to trade,
country A will completely specialize in the production of (and will export) the transparent
good, while country B will specialize in the production of (and will export) the opaque
good.
Proof : Complete specialization follows directly from the linearity of the two production
possibility frontiers and the fact that ptT > ptA and poT > poB .6 Trade follows from complete
specialization and the assumption of identical demand function across countries.
But the fact that the culture and institutions prevailing in each country are a source of
comparative advantage, and that opening up to trade enables the two otherwise identical
countries to trade and enjoy welfare gains, would be of little interest if trade were to erode the
diﬀerences upon which cultural-institutional comparative advantage depends. Because both
culture and institutions are endogenous in our model, we must conﬁrm that the cultural and
institutional diﬀerences that underlie comparative advantage persist after the two countries
open up to international exchange.
To demonstrate this, the assumptions ensuring that the two Nash equilibria exist in the
single good case illustrated in Table 1 (a1-a3) must be extended to take account of the fact
that in the two-good, two-country case the prices that will obtain in autarchy in the two
countries will diﬀer. Given deﬁnition 1 we have the following lemma:
Lemma 1. Both {F, E} and {P, R} are cultural-institutional conventions if the following
three assumptions hold, where j = A, B, T refers respectively to autarchy in country A,
T and C T are the amounts of composite good that can
autarchy in country B and trade (CN
L
be purchased respectively in country A and country B under specialization and trade),
j
a1’. [b + α(1 − b)]CLj − δ > bCN
− η > bCLj − δ,
j
a2’. bCN
> w + m,

5 Unless the two economies happen to be of the ‘right’ size, given the ﬁxed proportions in the composite consumption
good there will either be excess supply of one of the two goods under complete specialization following trade integration.
To retain the valuable simpliﬁcations due to both complete specialization and ﬁxed proportions in consumption we
could (artiﬁcially, but harmlessly) assume that under trade integration the ‘smaller’ nation specializes and that ﬁrms
in the other country produce a joint product of the two goods in the proportions necessary to satisfy global demands
for the two goods. We opt for the simpler assumption that the countries are of a size to equilibrate world commodity
markets, thereby avoiding notational clutter associated with joint production in one country.
6 Notice that pt and po are relative prices (the price of respectively the transparent and the opaque good in terms
of the composite good).
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Figure 5: Production possibility frontiers and eﬀects of trade for two matches, the status quo {F, E}
(left) and the joint idiosyncratic match {P, R} (right). Note: Labor endowment normalized to 1.
Sloped dashed lines indicate the international terms of trade. For the idiosyncratic match the value
of production (units of the composite good commanded) is less after trade because the negative
eﬀect of specialization in the transparent good (shift from point c to point e) is not fully oﬀset by
the favorable price eﬀect (shift from point e to point d).
j
a3’. (1 − b)CLj > CN
− w − m.

Proof. These assumptions ensure that φ∗ and ω ∗ are within the unit interval after
trade so that there exists a neighborhood of {F, E} in which the best response by ﬁrms
and workers is respectively F -contracts and E-preferences, and there exist a neighborhood
of {P, R} in which the best response by ﬁrms and workers is respectively P -contracts and
R-preferences.

7

Trade and transitions to superior cultural-institutional conventions

We can now investigate whether trade favors cultural and institutional convergence to the
superior convention (so we only consider the point of view of the disadvantaged country
A). To do this we consider agents at the {F, E} convention facing the prices prevailing at
that state under autarchy and under trade and explore how the diﬀerence in prices and
the resulting specialization will aﬀect the likelihood that a suﬃcient number of them will
deviate from the status quo, inducing a transition to the superior convention. The revision
process of preferences and contracts is based on the status quo prices (rather than the prices
that would obtain were a transition to occur) because the revision process in (7) — perturbed
myopic best response — is backward rather than forward looking. From (7) we know that
for β > 0 the realized number of deviants will depend on the cost of deviating, that is the
diﬀerence in the expected payoﬀs of best responding and innovating deﬁned in (6).
The eﬀects of specialization and trade in country A are shown in Figure 5, where we
represent the production possibility frontiers for respectively the status quo {F, E} match
(left panel) and the joint idiosyncratic {P, R} match (right panel).
Under autarchy the employer-employee pair produces equal quantities of the two goods
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with the resulting production of the composite good being given by the intersection of the
production possibility frontier and the composite good ray from the origin (point a). After
trade integration the country specializes in the production of the transparent good in which
it has a comparative advantage, because virtually all the contracts are such that only N
labor is provided (with the only exception of the rare jointly idiosyncratic {P, R} pairs).
Some of the produced quantity of the transparent good is then exchanged for the opaque
good in which the other country specializes in order to obtain the composite good. These
specialization and trade eﬀects for the status quo {F, E} match are jointly represented by
the movement from a to b in Figure 5. As can be easily veriﬁed, the value of production of
T > CA .
this match in terms of the composite good increases, CN
N
In the idiosyncratic {P, R} match L- in addition to N-labor is provided. Under autarchy
both goods are produced in equal quantity resulting in a quantity of the composite good
(point c) superior to the {F, E} match because the {P, R} pair has an absolute advantage
in the production of both goods. Here trade has two eﬀects. The ﬁrst is the specialization
in the t-production at which the {P, R} pair is relatively less productive, which were the
autarchy prices to obtain would be represented by the movement from c to e. But there is
a second oﬀsetting eﬀect: the increase in the relative price of the t-good, represented by the
movement from e to d. The positive price eﬀect only partially compensates the negative
specialization eﬀect because the terms of trade is strictly between the slopes of the two
production possibility frontiers. It follows that CLT < CLA .
All the other terms (δ, η, w, m and γ) entering the agents’ expected payoﬀs are measured
in units of the composite goods, and so remain unaltered.
To study the eﬀects on the probability of a transition, we rewrite the expected payoﬀ
equations, (3) and (4), in terms of units of the composite good commanded, where j = A, T
indicates either autarchy or trade in country A, respectively for ﬁrms
j
vP (ω) = ω(1 − b)CLj + (1 − ω)(1 − b)CN
,
j
j
j
F
− (w + m),
v (ω) = ω[CN − (w + m)] + (1 − ω)[CN − (w + m)] = CN

(3’)

and workers
j
vR (φ) = φ{[b + α(1 − b)]CLj − δ} + (1 − φ){w − η − α[CN
− (w + m)]},
j
E
v (φ) = φ(bCN − η) + (1 − φ)(w − η).

(4’)

which are depicted in Figure 6.
It is easily shown that the two critical population fractions of individuals that equate
the expected payoﬀs are now
ω ∗j
φ∗j

=
=

j
bCN
−w−m
j
(1 − b)(CLj − CN
)

,
j
α(CN
− w − m)

j
j
{[b + α(1 − b)]CLj − δ} − (bCN
− η) + α(CN
− w − m)

(5’)
.

Diﬀerences between left vertical intercepts in Figure 6 illustrate the cost of deviating
from the status quo {F, E} convention under autarchy and trade for ﬁrms and workers,
which are deﬁned as in (6) using equations (3’) and (4’). Inspection of the ﬁgure motivates:
Lemma 2: Trade integration increases the cost of deviating from the {F, E} convention
> ∆worker
.
for ﬁrms and workers respectively, namely, ∆fTirm > ∆fAirm and ∆worker
T
A
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Figure 6: Payoﬀs to P - and F -ﬁrms (left) and R- and E-workers (right) in country A before and

after trade integration. Note: φ is the fraction of the Partnership employers and ω the fraction of
Reciprocator employees. Payoﬀs in bold type refer to the payoﬀs in the stable pure Nash equilibria.
Dashed lines represent expected payoﬀ lines after trade integration (j = A, T ).

Proof: It follows from the fact that the costs of deviation for both ﬁrms and workers
j
are increasing in CN
(j = A, T )7 that is greater after trade.
The economic intuition behind this result is that deviating from the convention almost
always entails a mismatch and hence forgoing some of the surplus, the value of which is
higher after trade integration as a result of the gains from specialization and trade.
In addition to increasing the incentive not to innovate, trade will alter the critical fraction
of innovators to induce a transition from the inferior to the superior convention:
Lemma 3: Trade integration increases the critical fraction of innovating R-workers
and P -contracting ﬁrms suﬃcient to induce, respectively, the F -contracting ﬁrms to best
+
respond by adopting P -contracts, namely, ω ∗T > ω∗A (so that ω +
T ≥ ω A ) and the E-workers
to best responding by adopting R-preferences, namely, φ∗T > φ∗A (so that φ∗T ≥ φ∗A ).
Proof: The critical fractions ω ∗j and φ∗j are given by the ratio of the cost (for respectively
ﬁrms and workers) of deviating from the {F, E} convention to the sum of this cost and the
cost of deviation from the {P, R} convention, conditional on all matches specializing in
the production of the transparent good. As we have seen in Lemma 2, after trade and
T > C A (cf. Figure 5,
specialization the former is greater than under autarchy, because CN
N
left panel). By contrast the latter is lessened by specialization in the t-good production at
which the {P, R} match is relatively less productive so that CLA > CLT (cf. Figure 5, right
panel).
Theorem 2 gives the eﬀects of trade on the expected waiting time of a transition from
the inferior to the superior convention.
Theorem 2 (Eﬀect of trade integration on transitions): If agents are suﬃciently
rational, trade integration decreases the probability that in a given period the number of

7 Costs

j
j
of deviation, for ﬁrms and workers respectively, are ∆firm
= bCN
−(w+m) and ∆worker
= α[CN
−(w+m)].
j
j
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non-best responses will be suﬃcient to escape the {F, E} convention, that is, for transitions
induced by respectively workers and ﬁrms, µworker
< µworker
and µfTirm < µfAirm .
T
A
Proof: See appendix B.1.
We know, by Lemma 2, that trade increases the cost to both ﬁrms and workers of
deviating from the inferior convention. Since by Lemma 3 we also know that trade increases
the critical fraction of idiosyncratically playing agents to induce a transition, it follows from
(8) that the probability that a transition in a given period will occur must be reduced by
trade and hence the expected waiting time of escaping the basin of attraction of the {F, E}
convention is increased for suﬃciently rational agents. Thus, removing impediments to
international exchange fortiﬁes the preexisting cultural and institutional diﬀerences upon
which specialization and trade are based. This is true even if there exists an alternative
cultural-institutional convention to which a transition would be Pareto-improving.

8 Factor market integration and transitions to superior culturalinstitutional conventions
Many of the eﬀects of international economic integration — like factor price equalization
in Paul Samuelson’s theorem (Samuelson, 1948) — are independent of whether integration
is accomplished through the elimination of barriers to trade in commodities or through
the mobility of factors of production. However, where comparative advantage is based on
country diﬀerences in culture and institutions, as in our model, this is not the case.
In contrast to goods market integration, factor market integration facilitates transitions
from inferior to superior cultural-institutional conventions. In contrast to trade integration:
in the neighborhood of the inferior convention, factor market integration lessens the costs
of deviating from the {F, E} convention. The probability of an optimal match for idiosyncratic R-workers and P -ﬁrms is not just the (vanishingly small) likelihood of meeting an
idiosyncratic type from one’s own economy but also the substantial chance for the ‘right’
match which occurs when paired with best responding individuals from the other country
in the pool. Thus factor market integration has what we will call an ‘innovation insurance’
eﬀect. This is in contrast to commodity market integration, which imposes an ‘innovation
penalty’ because, as we have seen, the gains from trade heighten the opportunity costs of
the frequent mismatches that innovators may expect when paired with agents from their
own country.
We could model the movement of ﬁrms and workers from country A to country B and
the converse, but a more parsimonious way to represent factor market integration, and one
that captures the essentials, is to simply posit a distinct cosmopolitan matching process in
addition to the within economy matching we have assumed thus far. Suppose that some
matches are made entirely with one’s own nationals, while others are made randomly in the
global population. As pictured in Figure 7, there are now three factor markets, two of them
national-speciﬁc and the third, a common pool without country identiﬁcation. The common
pool is populated by agents drawn at random from the two country-speciﬁc pools and hence
has the same distribution of types as the meta-population (both countries combined). For
both employers and employees we have:
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Figure 7: Factor market integration. Note: n is the degree of national speciﬁcity of the factor markets
and 1 − n is the degree of factor market integration.

Deﬁnition 2: The degree of factor market integration is equal to 1 − n, where with
probability n an individual is matched with an individual from his own nation and with
probability 1 − n he is matched with an individual randomly drawn from the common pool.
When factors are immobile, one may imagine the two countries as two ‘villages’ within
which all production takes place; but with factor market integration some (a random draw
from each of the two villages) go to the cosmopolitan ‘city’ where they make random matches
with members of the other class who they encounter there. In this model n is not chosen by
the individual agents: it is a characteristic of the two countries’ cultures, language diﬀerences, geographical distance, immigration policies and other inﬂuences on factor movement
that are exogenous from the standpoint of the individual employer or employee. In the
autarchic factor markets we have thus far assumed n = 1. But, if n < 1, one’s expected
match is n times the fraction of agents in one’s own country plus 1−n times the distribution
of types in the common pool.
When the factors of production are matched in the pool the product produced is determined by the nationality of the employer, consistent with a degree of product speciﬁcity of
the physical assets of the employer, while the skills of the worker are less so.8 The results
below can be obtained using either autarchic or trade prices, meaning that factor market integration facilitates transitions to the Pareto-superior convention independently of whether
the status quo is nationally speciﬁc factor markets under autarchy or trade integration. In
the case of autarchy, the prices at which the output is sold are also determined by the
nationality of the employer.9
The expected payoﬀ after factor market integration is the weighted sum of the expected
payoﬀ in the national factor market plus the expected payoﬀ in the common pool, the
weights being the relative sizes of the two pools, n and 1 − n. The expected payoﬀ in
the common pool, in turn, is the weighted sum of the expected payoﬀs from matching an

8 This

assumption may easily be relaxed without altering the conclusions in any relevant way.

9 For example, when an employee from country A is matched with an employer from country B, the pair will
produce the opaque good to be sold at the autarchic prices of country B. This assumption may easily be relaxed
without altering the conclusions in any relevant way.
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individual resident in country A and in country B with weights given by the relative sizes
of the two countries. (Expected payoﬀ equations and critical values are reported in the
appendix B.2.2 for reasons of space). In what follows the subscript n = 1 indicates that the
relevant quantity refers to factor immobility, while n < 1 denotes factor market integration.
In contrast to trade integration (Lemma 2), factor market integration (reducing n) lessens
the expected cost of innovation for both employers and employees at the {F, E} equilibrium.
We have:
Lemma 4: Factor market integration decreases the cost of deviating from the {F, E}
irm
irm
convention for respectively ﬁrms and workers, namely, ∆fn<1
< ∆fn=1
and ∆worker
<
n<1
worker
∆n=1 .
Proof: See appendix B.2.3.
The case of employers is straightforward. The best responding F -contracting employer
will be unaﬀected by factor market integration, because his proﬁts do not depend on the
type of employee with whom he is matched. By contrast, employers who idiosyncratically
implement P -contracts when n < 1 will enjoy a payoﬀ-enhancing match with a reciprocal
worker not only with the rare innovators from their own economy, but also with the prevalent type of worker from the other country, who will constitute a sizeable fraction of the
workers in the cosmopolitan pool. So while the expected payoﬀ to the best responder is
unchanged, the expected payoﬀ to the idiosyncratic agent increases, leading to a lessened
cost of innovation.
The case of employees is less straightforward but easily demonstrated. Because the
worker’s share in a partnership is larger than the wage in a ﬁxed wage contract even when
only quantitative labor is provided, factor market integration increases the expected payoﬀ
to best responding workers who adopt E-preferences. But, by increasing the probability
of meeting a P -contracting ﬁrm, factor market integration raises the expected payoﬀ to
workers idiosyncratically adopting reciprocal preferences even more (the payoﬀ of a reciprocal employee matched with a partnership ﬁrm is larger than that of a Homo Economicus
working under a partnership), and thereby lessens the cost of deviating from the {F, E}
convention.
In addition to the reduced cost of innovating, it is easily shown that:
Lemma 5: Factor market integration decreases the critical fraction of innovating Rworkers and P -contracting ﬁrms suﬃcient to induce, respectively, the F -contracting ﬁrms
+
to best respond by adopting P -contracts, namely, ω ∗n<1 < ω∗n=1 (so that ω +
n<1 ≤ ω n=1 ) and
the E-workers to best responding by adopting R-preferences, namely, φ∗n<1 < φ∗n=1 (so that
+
φ+
n<1 ≤ φn=1 ).
Proof : See appendix B.2.4.
The economic intuition behind this result is transparent. Recall that, each of the two
critical fractions suﬃcient to induce a transition is given by the cost of deviating from the
status quo {F, E} convention divided by the sum of this cost and the cost of deviation from
the {P, R} convention. We know from Lemma 4 that, for both workers and ﬁrms the cost
of deviating from the status quo {F, E} match decreases after factor market integration
because of the ‘innovation insurance’ eﬀect. As a result the critical fractions (ω ∗ and φ∗ )
must decrease because for neither ﬁrms nor workers can the cost of deviating from a {P, R}
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match be altered by integration of the factor market with country B where, in equilibrium,
all the ﬁrms are Partnerships and all the workers are Homo economicus.
Summing up, Lemma 4 and Lemma 5 show that factor market integration reduces the
costs of deviation from the inferior status-quo convention while also reducing the critical
fraction of deviants. Finally, it follows from these two results that:
Theorem 3 (Eﬀect of factor market integration on transitions): If agents are
suﬃciently rational, factor market integration increases the probability of escaping the
{F, E} convention for transitions induced by both innovating workers and ﬁrms, that is
irm
irm
µfn<1
> µfn=1
and µworker
> µworker
n<1
n=1 .
Proof: See appendix B.2.5.

9

Robustness and extensions

Is our model robust to plausible variations in assumptions? For reasons of tractability and
transparency we have modeled two speciﬁc contracts and behavioral types, but the underlying mechanisms work under quite general assumptions. Neither the strong complementarity
in consumption, nor the linearity of the production functions is necessary for our results.
Concerning the latter, adopting concave production functions might entail less than
complete specialization, but would not aﬀect the mechanisms underlying our theorems.
Relaxing the strong complementarity in consumption would increase the gains from trade.
This would increase the cost of deviating from the status quo inferior equilibrium and,
ceteris paribus, by equations (3)-(8) reduce the likelihood of transition to the Pareto-superior
outcome. Allowing substitution in consumption increases the gains from trade because in
our set up the gains from trade are restricted to income eﬀects and do not allow substitution
eﬀects which, if included, will increase the gains from trade due to the price change following
integration.
Our revision process for preferences and contractual choices and the resulting dynamics
could also be modiﬁed without changing our results. While the way that our model takes
account of the cost of idiosyncratic play is plausible and the fact that trade increases this
cost contributes to the trade eﬀect on transitions, even this feature could be jettisoned
without altering our conclusions. For example, were we to adopt a revision process with
a ﬁxed probability of idiosyncratic play independent of payoﬀs (as in Young, 1993, and
Kandori, Mailath and Rob, 1993), our theorems 2 and 3 would remain unchanged because
trade increases the critical amount of idiosyncratic play necessary to induce a transition
which, for a given rate of idiosyncratic play, necessarily entails a reduced probability of
escape from the inferior convention in a given period.
We can even replace the evolutionary model of transition with a centralized bargaining
model without changing our major result. In appendix C we show that trade impedes
transitions to Pareto-superior conventions even if (implausibly, we believe) employers and
workers could agree on the contracts and behavioral patterns that would govern the production process, but faced an adjustment cost of making the transition from a nation of ﬁxed
wage contracts with self-regarding workers to a nation of partnership contracts and reciprocal workers. The bargaining model does not, however, reproduce the result that factor
market integration favors convergence, suggesting that the way the transition is modeled
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does make a diﬀerence, at least for this result.
The mechanisms underlying our main conclusions impose two generic requirements about
the workings of the economy, each of which we ﬁnd quite plausible (in light of the evidence
presented in section 3). First is the complementarity of preferences and contracts, according
to which diﬀerent contracts work better with diﬀerent individual motivations. Second is the
distinction between transparent and opaque goods and the insight that diﬀerent contractpreference matches will diﬀer in the degree to which they are appropriate for the production
of each. Where these two conditions occur, there may be gains from trade made possible
by specialization according to cultural-institutional comparative advantage and, as a result,
contract-preference mismatches are more costly under trade than autarchy, the key condition
for our major result.
Our model is clearly just one way to represent these underlying mechanisms, which, if
we are correct, are applicable quite generally.

10

Discussion

We have shown that cultural-institutional diﬀerentiation between otherwise identical econo
mies provides the basis for comparative advantage, specialization and gains from trade and
that these diﬀerences will persist in the presence of trade because if agents are suﬃciently rational, trade integration impedes convergence even to Pareto-superior cultural-institutional
conventions. By contrast, factor market integration favors convergence.
By making behavioral or contractual experimentation more costly, the gains from trade
thus increase the impediments to cultural-institutional transitions. Thus, under trade liberalization a nation’s cultural-institutional convention may persist over very long periods,
even when a Pareto-superior convention exists and when the status quo convention confers absolute disadvantage with respect to other countries in all goods. Our model of how
endogenous institutions and culture may lock an economy into a set of preferences and contracts that precludes the use of high powered incentives thus provides an answer to what
Esfahani and Mookherjee (1995) consider to be “the fundamental question” in the study of
economic diﬀerences among nations, namely “why ineﬃcient legal or cultural institutions
persist” (p. 205).
In light of our results it is certainly tempting to think that a half a millennium ago
cultural-institutional advantages — interpersonal trust and the rule of law for example —
may have contributed to the specialization of Firenze and Siena in ﬁnance (Goldthwaite,
2009). Likewise international trade may have contributed to the persistence of the regional
cultural and institutional diﬀerences in Cuba in the 19th century, allowing the slave regions
of Cuba to specialize in the export of sugar (a prime example of the transparent good), while
the non-slave Pinar del Rio region exported tobacco and high quality cigars (exemplifying
opaqueness, as in Ortiz, 1963).
Our model may hold insights beyond the study of comparative advantage. For example,
the possibility that trade may induce institutional and cultural divergence rather than convergence is suggested by the experience of Europe in the late 19th century. The institutional
response to the import of cheap North American grain was radically diﬀerent from country to country, resulting in a divergence with respect to tariﬀs and agrarian institutions
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(Gourevitch, 1977). Cultural diﬀerences were also heightened, as the social solidarity of
the subsidized Danish dairy cooperatives diﬀered markedly from the nationalism associated
with the German and French tariﬀs. Likewise, the centuries-long persistence of institutional
diﬀerences among Western Hemisphere economies documented in Sokoloﬀ and Engerman
(2000) may be explained in part by the fact that trade allowed specialization in ‘plantation
goods’ such as sugar and cotton in some countries and ‘family farm’ goods such as tobacco
and wheat in others. Freeman (2000) and Moriguchi (2003) also document a divergence in
labor market institutions in open economies. The “cultural and institutional bifurcation” of
China and Europe studied by Greif and Tabellini (2010) could persist even in the presence
of exchange (which would favor Europe’s specialization in goods in which economies of scale
were more pronounced). Finally, the ﬁrst decade of the Euro-zone saw a quite dramatic institutional divergence among its members; between-country diﬀerences in the World Bank’s
measure of the strength of the rule of law increased substantially and signiﬁcantly over this
period, primarily along North-South lines (see appendix A.2, and Boltho and Carlin, 2012).

Appendix
A. Data appendix
Reciprocity (Herrmann et al., 2008): the indicator is the level of cooperation sustained
in a public goods experiment with altruistic punishment of free riders.
Intensity in routine tasks (Costinot et al., 2011): The index corresponds to the average
task routineness in each 3-digit NAICS sector. Task routineness is measured using the
“importance of making decision and solving problems” in each task according to the U.S.
Department of Labor’s Occupational Information Network (O*NET). The intensity in tasks
across sectors is measured using the share of employment of 6-digit occupations in the
Bureau of Labor Statistics (BLS) Occupational Employment Statistics (2006).
Trade data (Feenstra et al., 2005): Taken from the World Trade Flows Database 2000.
Comparative advantage (authors’ computation): Computed as explained in the text.
Trade data are originally in SITC Rev 2 classiﬁcation, and converted to NAICS using
Feenstra and Lipsey (http://www.nber.org/lipsey/sitc22naics97/) concordance tables.
GDP pro capite (World Bank, 2012b): GDP pro capite in current US dollars in 2000,
taken from the World Bank Indicators.
Sample: Exporters include all countries for which the Herrmann et al. (2008) index
is available: Australia, Belarus, China, Denmark, Germany, Greece, Korea Rep., Oman,
Russian Fed., Saudi Arabia, Switzerland, Turkey, Ukraine, UK, USA. Importers include
the 50 largest importing countries accounting for more than 90% world imports: Areas
NES, Argentina, Australia, Austria, Belgium-Lux, Bermuda, Brazil, Canada, Chile, China,
China HK SAR, Czech Rep, Denmark, Egypt, Finland, France, Germany, Greece, Hungary,
Indonesia, Iran, Ireland, Israel, Italy, Japan, Korea Rep., Kuwait, Malaysia, Mexico, Netherlands, New Zealand, Nigeria, Norway, Philippines, Poland, Portugal, Russian Fed., Saudi
Arabia, Singapore, South Africa, Spain, Sweden, Switzerland, Taiwan, Thailand, Turkey,
UK, USA, United Arab Em., Venezuela. Sectors include all the 3-digit NAICS manufacturing categories (with the exclusion of petroleum and coal products): food products (311);
beverage and tobacco products (312); textile mills (313); textile product mills (314); ap28

parel (315); leather and allied products (316); wood products (321); paper products (322);
printing and related support activities (323); chemicals (325); plastics and rubber products
(326); nonmetallic mineral products (327); primary metals (331); fabricated metal products
(332); machinery, computer and electronic products (333); electrical equipment, appliance,
and components (335); transport equipment (336); furniture and related products (337);
miscellaneous products - medical equipment and other supplies, other miscellaneous (339).
Rule of law (Kaufmann, Kraay and Mastruzzi, 2010). The index is taken from the World
Governance Indicators (World Bank, 2012a). The rule of law index “reﬂects perceptions
of the extent to which agents have conﬁdence in and abide by the rules of society, and in
particular the quality of contract enforcement, property rights, the police, and the courts,
as well as the likelihood of crime and violence”. The index ranges from -2.5 (weak) to 2.5
(strong governance performance). Over the period for which these data are available, the
Euro-zone nations range from a maximum of 1.98 for Finland in 1998 to a minimum of
0.28 for Italy in 2006. The variances of the log of the index in 2000 and 2010 are 0.0869
and 0.2537 respectively; the p-value for the variance-comparison test (null hypothesis that
the variance ratio is equal to 1) is 0.0448. Sample (Euro-zone in 2001): Austria, Belgium,
Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, and
Spain.

B. Mathematical appendix
B.1 (Theorem 2). Trade integration decreases the probability of escaping the
{F, E} convention. Using equations (8), we have:
µk
lim kT =
β→∞ µ
A

z!
(zqTk )!(z−zqTk )!
lim
z!
β→∞
k
k
(zqA
)!(z−zqA
)!
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k

[σ(β, ∆kT )]zqT [1 − σ(β, ∆kT )]z−zqT
k
k
[σ(β, ∆kA )]zqA [1 − σ(β, ∆kA )]z−zqA

where qjk (with j = A, T and k = worker, firm) is the fraction of deviants in population k
suﬃcient to escape the basin of attraction of the {F, E} convention as explained in section
f irm
5 in the paper (qjworker = ω +
= φ+
j and qj
j ). Omitting the constant term, and using
equations (7), the above limit can be rewritten as:
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that, after deﬁning y ≡ eβ and for ﬁnite z, can be solved as
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 0 iﬀ ∆A qA < ∆T qT
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(B1)

T T

Given Lemma 2 and Lemma 3, we know that, for respectively workers and ﬁrms,
f irm +
< ∆worker
ω+
φA < ∆fTirm φ+
T
T and ∆A
T . Hence, we can conclude that there
exists β̄ such that for β > β̄, it must be that for respectively workers and ﬁrms µworker
<
T
f irm
f irm
worker
µA
and µT
< µA .
∆worker
ω+
A
A

29

B.2.1. Country probability diﬀerence of matching P -ﬁrms and R-workers. In
the neighborhood of the {F, E} convention, the probability of an employer being paired
with a reciprocal employee conditional to being resident, respectively, in country B and
in country A is n(1 − σ) + (1 − n)[sA σ + sB (1 − σ)] and nσ + (1 − n)[sA σ + sB (1 − σ)],
where sA and sB are the relative sizes of the two countries. It is straightforward to see
that the diﬀerence between the two is n(1 − 2σ). If β is suﬃciently large, σ goes to zero
and these expressions can be approximated by n. Similar expressions are readily found for
the corresponding country diﬀerence in the probability of an employee being paired with a
Partnership.
B.2.2. Expected payoﬀs and critical fractions of deviants under factor market
integration. The proofs contained in this subsection and in the following ones are obtained
using autarchic prices. Notice that the nationality of the employer determines the good
produced and the price at which the output is sold. Conclusions would not change were
this hypothesis relaxed (and/or trade prices were considered instead).
Part 1. The expected payoﬀs to employers implementing P - and F -contracts are
P (ω) = n(1-b)[ωC A +(1-ω)C A ]+(1-n)(1-b){s C A +s [ωC A +(1-ω)C A ]},
vn<1
B L
A
L
N
L
N
F (ω) = n[C A -(w+m)]+(1-n){s [C A -(w+m)]+s [C A -(w+m)]}=C A -(w+m).
vn<1
B N
A N
N
N

(B2)

P (ω) and v F (ω) and solving for ω, we obtain
By equating vn<1
n<1

ω ∗n<1 =

(1−n)sB
A
nsB +sA {[CN

A − (w + m)]
− (w + m)] − (1 − b)CLA } + [bCN
A)
(1 − b)(CLA − CN

.

(B3)

Part 2. The expected payoﬀs to R- and E-employees are
R (φ)=n{φ{[b+α(1-b)]C A -δ}+(1-φ)[w-η-α(C A -w-m)]}+(1-n){s {[b+α(1-b)]C B -δ}+
vn<1
B
L
N
L
A
A
+sA φ{[b+α(1-b)]CL -δ}+(1-φ)[w-η-α(CN -w-m)]},
E (φ)=n[φ(bC A -η)+(1-φ)(w-η)]+(1-n){s (bC B -η)+s [φ(bC A -η)+(1-φ)(w-η)]}.
vn<1
B
A
N
N
N
(B4)
R
E
By equating vn<1 (φ) and vn<1 (φ) and solving for φ, we obtain

φ∗n<1

=

(1−n)sB
B
nsB +sA {(bCN

j
− η) − {[b + α(1 − b)]CLB − δ}} + α(CN
− w − m)

A − η) + α(C A − w − m)
{[b + α(1 − b)]CLA − δ} − (bCN
N

.

(B5)

B.2.3 (Lemma 4). Factor market integration decreases the costs of deviation.
irm
Part 1. The cost of deviation from the {F, E} convention for employers, ∆fn<1
, is given by
F (ω = 0) − v P (ω = 0), where v F (ω = 0) and v P (ω = 0) are deﬁned by equations
vn<1
n<1
n<1
n<1
(B2) with ω = 0. This diﬀerence is decreasing in the degree of factor market integration
A (the intuition is that v F (ω = 0) is unaltered by factor market
(1 − n), because CLA > CN
n<1
P (ω = 0) is increased).
integration (n < 1), while vn<1
Part 2. The cost of deviation from the {F, E} convention for workers, ∆worker
n<1 , is given
E
R
E
R
by vn<1 (φ = 0) − vn<1 (φ = 0), where vn<1 (φ = 0) and vn<1 (φ = 0) are deﬁned by equations
(B3) with φ = 0. This diﬀerence is decreasing in the degree of factor market integration
E (φ = 0)
(1 − n), because [b + α(1 − b)]CLB − δ > bCLB − η (the intuition is that both vn<1
R
R
and vn<1 (φ = 0) are increased by factor market integration (n < 1), but vn<1 (φ = 0) is
increased more).
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B.2.4 (Lemma 5). Factor market integration decreases the critical fractions
of deviants. Part 1. ω ∗n<1 is decreasing in the degree of factor market integration because
A − (w + m)] − (1 − b)C A < 0. When n = 1, (B3) is equal to the ﬁrst of expressions (5).
[CN
L
B − η) −
Part 2. φ∗n<1 is decreasing in the degree of factor market integration because {(bCN
[b + α(1 − b)]CLB − δ} < 0. When n = 1 (B5) is equal to the second of expressions (5).
B.2.5 (Theorem 3). Trade integration increases the probability of escaping
the {F, E} convention. Using the same methodology as in B.1, it can be shown that

k
k
 0 iﬀ ∆kn=1 qn=1
> ∆kn<1 qn<1
k
µn<1 
k
k
lim
=
(B6)
1 iﬀ ∆kn=1 qn=1
= ∆kn<1 qn<1

β→∞ µk
 ∞ iﬀ ∆k q k < ∆k q k
n<1
n=1 n=1
n<1 n<1

Given Lemma 4 and Lemma 5, we know that, for respectively workers and ﬁrms,
f irm +
f irm +
+
worker +
∆worker
n=1 ω n=1 > ∆n<1 ω n<1 and ∆n=1 φn=1 > ∆n<1 φn<1 . Hence, we can conclude that
there exists β̄ n such that for β > β̄ n , it must be that for respectively workers and ﬁrms
irm
irm
> µworker
and µfn<1
> µfn=1
.
µworker
n<1
n=1

C. Extension: A centralized model of bargaining
Suppose that employers and workers could agree on the contracts and behavioral patterns that would govern the production process, but faced an adjustment cost of making
the transition from a nation of ﬁxed wage contracts with self-regarding workers to a nation
of partnership contracts and reciprocal workers. Following the transition the two economies
would have identical production possibilities, and hence would reap no gains from specialization. But both employers and workers would receive higher payoﬀs following a transition
(as long as the pre-transition terms of trade were strictly between the relative cost ratios of
the two countries, that is as long as the gains from trade were shared between countries).
The two classes thus would readily agree to implement a transition if for each the present
value of the resulting gains exceeded their share of the cost of transition.
We can ask if trade will facilitate a transition to the Pareto-superior cultural-institutional
equilibrium by determining the eﬀect of trade liberalization on the greatest rate of time
discount (common to both classes) such that both classes would not prefer to remain at
the inferior equilibrium. This critical rate of time discount (denoted by θ∗ ) will depend
on the payoﬀs at the inferior equilibrium under both autarchy and trade, the payoﬀs at
the superior equilibrium under autarchy, and on the distribution of the costs of transition
among the two groups, which we assume sum to a total τ but can be divided in any way
that allocates to the ﬁrms a non-negative share f ( 1). Because in this setup agreement
between the two classes is necessary for a transition, we determine for each class the greatest
degree of impatience (discount rate) consistent with that class not preferring the status quo,
as a function of the cost of transition borne by that class. We then allocate the costs of
transition so as to maximize the minimum of these two critical rates (so as to allow the
maximum degree of impatience among employees and ﬁrms alike that is consistent with a
transition). This requires that the critical rates be equalized (if they diﬀer, then shifting
some of the cost of transition to the class with the higher critical rate will raise the minimum
of the two).
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Trade will impede transitions if θ∗ is greater under autarchy than under trade, namely
θ∗A > θ ∗T . This indeed will be the case. While the gains to workers of making a transition to
the superior equilibrium are not aﬀected by trade, this is not the case for ﬁrms; as a result
of gains from trade (allowing country A to specialize in its least disadvantaged good), the
increase in the payoﬀs of ﬁrms induced by the transition to the superior cultural-institutional
equilibrium will be less after trade liberalization than under autarchy. As a result it is not
diﬃcult to show that
Theorem 4 (Trade impedes bargained transitions to Pareto-superior equilibria). Trade decreases the greatest rate of time discount such that both workers and ﬁrms
do not prefer to remain at the inferior {F, E} equilibrium, that is θ∗A > θ∗T .
Proof. Assume a given total cost τ . Trade does not aﬀect employees’ gain from a transition, {[b + α(1 − b)]CLA − δ} − (w − η). The maximum impatience of a worker consistent with
her not preferring the status quo is that which equates the present value of the transition
to its costs, or
{[b + α(1 − b)]CLA − δ} − (w − η)
worker
= θ̄
(τ , f),
(C1)
τ (1 − f )
worker

with θ̄
(τ , f ) increasing in f because the smaller the cost of transition borne by the
worker the more impatient can she be and yet still prefer a transition. Under autarchy and
trade respectively ﬁrms will be indiﬀerent to a transition if their rate of time preference is
f irm
f irm
equal to θ̄A (τ , f) and θ̄T (τ , f) respectively, given by
A − (w + m)]
T − (w + m)]
CLA (1 − b) − [CN
C A (1 − b) − [CN
f irm
> L
= θ̄T (τ , f )
τf
τf
(C2)
f irm
with θ̄
(τ , f ) decreasing in f. Inequality (C2) is true because as a result of gains from
T > CA.
trade, CN
N
To determine the greatest level of impatience consistent with a transition under autarchy
worker
f irm
and trade respectively, we ﬁnd fj with j = A, T , the f that solves θ̄
(τ , fj ) = θ̄j (τ , fj ),
that is
j
C A (1 − b) − [CN
− (w + m)]
{[b + α(1 − b)]CLA − δ} − (w − η)
= L
,
(C3)
τ (1 − fj )
τ fj
f irm

θ̄A

(τ , f) =

which gives us θ∗j (τ , fj ). But we know that fA > fT because of (C2) above (under autarchy
employers can bear a larger cost without opposing a transition than under trade). Thus to
induce ﬁrms’ participation in the transition, under trade workers must bear a larger cost of
the transition, so their (and the common) greatest level of time preference consistent with a
bargained transition is lower under trade than under autarchy, that is, θ∗A (τ , fA ) < θ∗T (τ , fT )
worker
because θ̄
(τ , f) is increasing in f.
The intuition behind the result is illustrated in Figure 8.
Observation 1: If (contrary to our assumption) the gains from trade were to some extent
shared with workers, so that under trade in the {F, E} equilibrium workers payoﬀ exceeded
worker
(τ , f) function downwards, as it did
w − η that they receive under autarchy, then the θ̄
f irm
∗
the θ̄
(τ , f ) function. This would reduce θT and thus increase the eﬀect of trade as an
impediment to a transition (θ∗A (τ , f) − θ∗T (τ , f) would be larger).
Observation 2: The decentralized and top down models of transition diﬀer in important
ways, however. This is best seen by noting that the model of centralized transitions does
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Figure 8: Transition to a Pareto-superior equilibrium requires more far-sighted employers and workers
under trade than under autarchy. Note: θ is the rate of time preference, f is the share of transition
worker
f irm
costs borne by the ﬁrms. θ̄
and θ̄
are the maximum level of impatience consistent with
ﬁrms and workers respectively not preferring the status quo rather than a transition.

not replicate the result of Theorem 3 (factor market integration facilitates transitions to
the superior equilibrium). This is because factor market integration, like trade reduces the
payoﬀ gains associated with a transition. Firms in the status quo in country A are not
aﬀected (their workers will perform N labor only in any case), while workers’ expected
payoﬀs at the status quo equilibrium improve (R and E-workers alike do better when they
are paired with a P -ﬁrm in the pool).
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