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Abstract

In recent years a great many scholars have arguethéfatrmation of social capital is
the engine of economic progress. Many others hatezinhowever, that the evidence is mixed.
In this paper | argue that the deep requiremergdonomic progress is the development of trust
among people. Defining social capital in lean temasnely, as "interpersonal networks", | show
that when suitably directed, social capital can band sustain trust; but if it is misdirected or
if it operates in the wrong sphere, it can hamper @won development and even cause
economies to regress. | argue, moreover, that ifdba of social capital is to serve a useful
purpose in economics, it should be interpretedtaspersonal networks whose members develop
and maintain trust in one another to keep theimpges by the device of "mutual enforcement”
of agreements. But trust is the key to cooperat®ocial capital” when suitably applied, is only
a means to creating trust. | also show that a ngblaeé to look for the worth of social capital
in macroeconomic statistics in "total factor pratikity” (TFP). But that implies that TFP is an
amalgam of technology amaistitutions. The paper concludes (Appendix) bydestrating how
an increase in trust among people would result imer@ase in total factor productivity, which
is another way of saying that an increase in trustngnpeople would lead to an increase in the

economy's wealth.



1 Definitions?

The idea of social capital sits awkwardly in contenapy economic thinking. Although
it has a powerful, intuitive appeal, social capitas proven hard to track as an economic good.
Among other things, it is fiendishly difficult to rasure; not because of a recognised paucity of
data, but because we don't quite know what we dhimrimeasuring. Comprising different types
of relationships and engagements, the component<ial sapital are many and varied and, in
many instances, intangible.

In an early definition, social capital was identifiaith those "... features of social
organization, such as trust, norms, and networks thatrganove the efficiency of society by
facilitating coordinated actions" (Putnam, 1993: 16&$ a characterization this appears
beguiling, but it suffers from a weakness: it encourage® amalgamate strikingly different
objects, namely (and in that order), beliefs, behagiowles, and such forms of capital assets
as interpersonal links (or "networks"), withoutesthg reasons why such an inclusive definition
would prove useful for our understanding of the sowiatld® A number of authors have
subsequently defined social capital even more incllysivéhere even attitudes toward others
make their appearance: "Social capital generalbrseo trust, concern for one's associates, a
willingness to live by the norms of one's community sampunish those who do not." (Bowles
and Gintis, 2002: F419.)

In developing the economicd what we today allude to as social capital, someaasit
focused on a more primitive concept, "trust” (Dggu1988, 2000, 2007). Others have studied
those components of social organization (e.g.timgf&avings and credit associations, irrigation
management systems, credit arrangements, civic associatmas, mutual insurance
arrangements) that make "social capital' a producsgetgLevi, 1988; Udry, 1990; Besley et
al., 1992; Ostrom, 1996; Grootaert and van Bastela@2)2Case studies of the management
of local common-property resources in poor countrigg,(Bsheries, ponds and tanks, forests,
grazing lands, and threshing grounds) have offeratlduinsights into the character of those
communitarian institutions that enable mutuallydferal courses of action to be undertaken by
interested parties (Jodha, 1986; Ostrom, 1990; [péasgund Maler, 1991; Bromley et &l 992;

Baland and Platteau, 1996). Yet others have consicereroader sense of the notion, by

! See also Putnam (2000: 19), who writessbgcial capital refers to connections among indigldu
social networks and the norms of reciprocity angttworthiness that arise from them."
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including extended kinship, lobbying organizaticasd such hierarchical relationships as those
associated with patronage (e.g., the Hindu jajnsgetem and the Sicilian Mafia) and street
gangs, so that dense networks don't inevitablyitresaverall economic betterment, at least not
in the long run (Gambetta, 1993). Moreover, bothotheand evidence caution us that
communitarian relationships can involve allocatiat@re some of the parties are worselwdh
they would have been if they had not been lockéal tine relationships, meaning that even
though no overt coercion would be visible, such r@teships may be exploitative (Dasgupta,
2000, 2008). One can even argue that the theagyestion makes precise the sense in which a
relationship can be exploitative. In all those agts, the engagements that rely on social capital
occur somewhere between the individual and theStay are conducted within communities
Indeed, social capital is frequently identified witte workings of civil society (Putnam, 1993,
2000).

For some time now it has seemed to me that in trackinglsmpital, the most fruitful
first step isn't to ask what that object mightlig, to ask instead a question that is faced by any

group of people who have agreed on a joint coursetdn:_under what contexts can they be

sanguine that the promises they have made to one aantheredibl2 The question suggests

that the fundamental problem facing people who wdkédto transact with one another is one
of trust The question also points to a lean and usealiiemof social capital, one that is shorn
of the warm glow that surrounds the notion in tbletemporary literature. In what follows, social
capital will be taken to mean interpersonal networksll argue, however, that if the idea of
social capital is to serve a useful purpose in @cocs, it should be interpreted as interpersonal

networks where members develop and maintain trust irmoo#her to keep their promises by

the device of "mutual enforcement"” of agreemégesction 5).

The advantage of such a lean notion of social cajgitdlat it does not pre-judge the
asset's quality. Just as a building can remain unustt@ avetland can be misused, so can a
network remain inactive or be put to use in sociddgtructive ways. There is nothing good or
bad about interpersonal networks: other thingsgoegqual, it is the use to which a network is put
by members that determines its quality. But the priostijoie is one concerning "trust".

2. The Problem of Trust
Imagine that a group of people have discovered a afiytadvantageous course of

actions. At the grandest level, it could be thizens see the benefits of adopting a Constitution



for their country. At a more local level, the unidé&ing could be to share the costs and benefits
of maintaining a communal resource (irrigation eystgrazing field, coastal fishery); construct
a jointly useable asset (drainage channel in a watxst@laborate in political activity (civic
engagement, lobbying); do business when the purchagedalivery of goods can't be
synchronized (credit, insurance, wage labour);rentgriage; create a rotating saving and credit
association (as in the institution of iddir Ethiopia); initiate a reciprocal arrangementélp
you, now that you are in need, with the understanthat you will help me when | am in need);
adopt a convention (send one another Christmas cardaje@ partnership to produce goods
for the market; conduct an instantaneous transactimel{pse something across the counter);
and so on. Then there are mutually advantageouseasoaf action that involve being civil to one
another. They range from such forms of civic behavasunot disfiguring public spaces and
obeying the law more generally, to respecting thietsigf others.

Imagine next that the parties have agreed to shargenefits and costs in a certain way.
The agreement could involve some members making side-pag/eeathers. Again, at the
grandest level the agreement could be a social @néraong citizens to observe their
Constitution. Or it could be a tacit agreement teib@ to one another, such as respecting the
rights of others to be heard, to get on with theed, and so forth. Here we will be thinking of
agreements over transactions in goods and servicese Wwrld be situations where the
agreement was based on a take-it-or-leave-it offerparty makes another (as when a purchaser
accepts the terms and conditions in a supermatkeai)her contexts, bargaining may have been
involved (as in a Middle-Eastern bazaar). Here wé nat ask how agreements have been
reached, nor look for principles of equity that mighate been invoked during negotiation, but
rather, ask the question with which we began: umdet circumstances would the parties who
have reached agreement trust one another to keepvibrei?

Because one's word must be credible if it is to besbetl, mere promises wouldn't be
enough. (Witness that we caution others, and owgsebo, not to trust people "blindly".) If the
parties are to trust one another to keep their promsgters must be so arranged that: (1) at
every stage of the agreed course of actions, it wioelloh the interest of each party to plan to
keep his or her word if all others were to plan tegkéheir word, a condition that ensures that
the promises are self-enforcirand (2) at every stage of the agreed coursetiohag each party

would believe that all others would keep their wdfdhe two conditions are met, a system of



beliefs that the agreement will be kept would be setffirming

Notice that condition (2) on its own wouldn't deeligfs need to be justified. Condition
(1) provides the justification. It offers the basiswhich everyone could in principle believe that
the agreement will be kept. A course of actiong, per party, satisfying condition (1) is a Nash

equilibrium (formally, a_subgame-perfeetuilibrium).

Notice that condition (1) on its own wouldn't dther. It could be that it is in each agent's
interest to behave opportunistically if everyoneiehadd that everyone else would behave
opportunistically. In that case non-cooperatiorise @ Nash equilibrium, meaning that a set of
mutual beliefs that the agreement will not be keptild also be self-confirming; implying that
opportunistic behaviour would be self-enforcingt&t formally, a Nash equilibrium is a set of
strategies, one per agent, such that no agent viawiel any reason to deviate from his or her
course of actions if all other agents were to paitkeir courses of actions. The famous Prisoners'
Dilemma is a game that has a unique Nash equilibriwwhioh all parties are worse off than
they would have been if only they were able to tams another to cooperate.

Generally speaking, though, societies harbour moredharNash equilibrium. Some
yield desirable outcomes, others do not. In or@robe the question of which Nash equilibrium
can be expected to be reached, if a Nash equitibsiexpected to be reached at all, economists
have studied human behaviour that are not NasliketuiThe idea is to model the way people
form beliefs about the way the world works, the \wagple behave, and the way they revise their
beliefs on the basis of what they observe. Theigleatrack the consequences of those patterns
of belief formation so as to check whether the rhedenomy moves toward a Nash equilibrium
over time, or whether it moves about in some fashiootloer but not toward an equilibrium
(Evans and Honkapohja, 2001).

This research enterprise has yielded a general aoluSuppose the economic
environment in a certain place harbours more tharNast equilibrium. Which equilibrium
should be expected to be approached, if the ecorampgoaches an equilibrium at all, will
depend on the beliefs that people held at some poithtel past. It also depends on the way
people have revised their beliefs on the basidbsévations since that past date. This is another
way of saying that history matters. Unfortunately, shedy of disequilibrium behaviour would
lengthen this paper greatly. We shall see thoughatkaiady of equilibrium behaviour takes us

a long way.



We began by observing that mutual trust is the basie@peration, and that for people
to cooperate conditions (1) and (2) have to be 8w®tve look for social environments in which
conditions (1) and (2) can be met. To do thatavps useful to classify the social environments
in which the promises people make to one another adébde. Four come to mind (Dasgupta,
2000, 2007). In this section we discuss are the firstamvmy list, which are mutual affection
and pro-social disposition. We discuss the latterdocial environments in two separate sections
(Sections 4 and 5) because each relies on a digime of social infrastructure, namely, external
enforcement (e.g. an appeal to the rule of)Jamd mutual enforcement (e.g. abiding by social
normg. It will be seen though that, of the two means ahiaing cooperation, mutual
enforcement is the more fundamental, in that sesieteed mutual enforcement mechanisms if
they are to rely on external enforcement. | shgliarthat mutual enforcement is at the heart of
"social capital".

3 Affection and Pro-social Dispositions

We begin with two social environments where peopleldvbust one another to keep
their promises.

3.1 Mutual Affection

Promises would be credible if the parties care tboe another sufficiently. Innumerable
transactions take place only because the peoplevied@are about one another and rationally
believe that they care about one another (i.eh &nows that the others know that they care
about one another, each knows that the others kratve#ith knows that they care about one
another, and so on) and thus trust one another tp @atrtheir obligations. Economists model
the situation as one where group members have interdepeutilities. The household best
exemplifies institutions based on care and affecéenmonitoring costs within the household
are low (a group of people who cohabit are ablebtgerve and to get to know one another), the
institution harbours fewer problems of moral hazard atherse selection than many other
institutions. On the other hand, being few in numb®mbers of a household, as a group, are
unable to engage in those enterprises that requge farmbers of people of varied talents and
locations.

3.2 Pro-social Disposition
Promises would be credible if it was common knogtethat those making the promises

were trustworthy, or that they reciprocated by kegpheir promise if others displayed trust in



them. Evolutionary psychologists have argued thetause of selection pressures that operated
among our hunter-gatherer Pleistocene ancestors, veelapéed to have a general disposition
to reciprocate. Others have argued that such a digpos to a greater or lesser extent formed
through communal living, role modelling, educationd aaceiving rewards and punishments,
and that the process begins at the earliest stages bfesfr

For our purposes here, we don't have to choose betivedéwo theories: either would
do. In any event, they are not mutually exclusiMaus, evolutionary psychologists have argued
that our capacity to have such feelings as shame, iafiecnger, elation, reciprocity,
benevolence, and jealousy has emerged under selectissupe (Ehrlich, 2000). No doubt
culture helps to shape preferences and expectdtiars behaviour), which are known to differ
widely across societies. But cultural coordinates enabk® identify the locus of points upon
which shame, affection, anger, elation, recipro¢ignevolence, and jealousy are put to work;
they don't displace the centrality of those feelimgthe human makeup. The thought | am
exploring here is that, as adults, we not only hadesposition for such behaviour as paying our
dues, helping others at some cost to ourselves, andirgfu favour, we also practise such
norms as those which prescribe that we punish pedpbehave hurt us intentionally; and even
such higher-order-norms as shunning people who breakmagnts, on occasion frowning on
those who socialise with people who have brokenesgeats; and so forth. By internalizing
specific norms, a person enables the springs of henadtianclude them. She therefore feels
shame or guilt in violating the norm, and this prasdrer from doing so, or at the very least it
puts a break on her, unless other considerations and fmuher to be overriding. In short, her
upbringing ensures that she has a disposition to dleerydrm, be it moral or social. When she
does violate it, neither guilt nor shame would ¢gly be absent, but frequently the act will have
been rationalized by her. For such a person, makipgpmise is a commitment, and it is
essential for her that others recognise it to be so.

Often enough, the disposition to be honest woultbtvard members of some particular
group (clan, or neighbours, or ethnic group), nbers. This amounts to group loyalty. One may
have been raised to be suspicious of people from otloeipg, one may have even been

encouraged to dupe such others if and when the oocasise. Society as a whole wastes

2 See, for example, Hinde and Groebel (199h)¢chvcontains accounts of what is currently known o
the development processes through which people fih@m infancy acquire prosocial dispositions; for
example, by learning to distinguish accidentalafdrom intentional effects of others' actions.
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resources when the disposition for honesty is restriotpdrticular groups.

The disposition to be trustworthy at both the persandlimpersonal spheres exists in
varying degrees. When we refrain from breakinddlg it isn't always because of a fear of being
caught. When an employee in an unorganised secttswvertime, it may simply be a gesture
of benevolence, helping out an employer in unexpeoted. Recent work in behavioural
economics has re-affirmed that benevolence - memerglly, pro-social disposition - isn't alien
to human nature (see e.g., Rabin, 1993; Fehr antld@sber, 2002). The problem is that no
society could rely exclusively on it, for how iseoto tell to what extent someone is trustworthy?
So we look elsewhere.

4. External Enfor cement
The promises the parties have made to one anotkeefto their agreement would be

credible if they could devise an institution, or wbhate may call a cooperative infrastructure

(Binmore and Dasgupta, 1986), in which keeping pseswould be in the interest of each party
if everyone else were to keep them. The problem thexé$ to devise an institution in which
keeping to the agreement satisfies conditionsri{d)3), identified earlier. Societies everywhere
have constructed solutions to the credibility problbat,in different ways. What all solutions
have in common, however, is the feature that thoseddib comply with agreements without
cause suffer punishment. Let us study them.

It could be that the agreement is translated intaxahio#t contract and enforced by an

established structure of power and authority; teatan_external enforceHowever, for an

external enforcer to enforce the agreement, it isseary that breaches are verifiabhée now
imagine that they areerifiable.

By an external enforcer | imagine here, for simpliche State (although, it could be the
tribal chieftain, the head priest, the warlord, andorth). The rules governing transactions in
the formal market-place are embodied in the lavgmmg that formal markets are supported by
a legal structure. The law is enforced by the coerpmwer of the State. Transactions involve
legal contracts backed by an external enforcer, nanied State.

Why should the parties in question trust the Stateatoy ®ut its task? After all, the
contemporary world has shown that there are Statethanelare States. The apparatus of the
State is controlled by people, so we are faced withgency problem even there. Simply to

invoke an external enforcer for solving the credypiproblem won't do; for why should the



parties trust the State to carry out its tasksiih@est manner? In democracies a possible answer
is that the government worries about its reputatfofiee and inquisitive press in a democracy
helps to sober the government into believing thebmpetence or malfeasance would mean an
end to its rule, come the next election. Knowiraf they worry, the parties trust them to enforce
agreements.

The above argument involves a system of interlgckigliefs about one another's abilities
and intentions. Consider that millions of households imyr@arts of the world trust their
government (more or less!) to enforce contracts, bedhegeknow that government leaders
know that not to enforce contracts efficiently woaléan being thrown out of office. In their
turn, each side of a contract trusts the other notriege (again, more or less!), because each
knows that the other knows that the government eanusted to enforce contracts. And so on.
Trust among the parties to the agreement is magdady the threat of punishment (a fine, a jail
term, dismissal, or whatever) for anyone who breatsntract. And the parties are confident that
the State will honour its agreement to enforce remt$ because citizens have coordinated their
voting plans. We are in the realm of equilibrium efsj held together by their own bootstraps.

Of course, cooperation isn't the only possible @ute. Non-cooperation can also be held
together by its own bootstrap. Each party belielasthe others will not keep their agreement,
and so finds it in his self-interest to break tgeeament. At that particular equilibrium the patie
don't trust one another to keep their promisesgumethe external enforcer cannot be trusted to
enforce agreements. To ask whether cooperation ocomperation would prevail is to ask
which system of beliefs is adopted by the partiesiabne another's intentions. Social systems
have multiple equilibria.

Putnam (1993) famously offered evidence from Italghow that if citizens were to
invest in social capital (in the sense | am using tha tere), they could further their projects
and purposes by getting State officials to do tjparhonestly and efficiently. The underlying
mechanism he alluded to, however, involves mutafalreement. | believe Putnam was right in
thinking that social environments involving "mutual @icement” of agreements are a
requirement for those involving "external enforceme® we turn to the idea of mutual
enforcement.

5. Mutual Enforcement as a Feature of Social Capital

Let us begin by imagining that the group of peoplguestion don't have access to an



external enforcer. Suppose, however, that they @xpdace similar transaction opportunities
in each period over an indefinite future. We assatse that breach of agreement is observable
by all in the group. In such a situation the partiesld be sanguine that their agreement would

be kept if it were to be mutually enforcélthe basic idea is this: a credible threat by members

of the group that stiff sanctions would be imposed gma@ who broke an agreement would

deter everyone from breaking Tthe problem then is to make the sanctions suffilgiestiff and

the threat credible. The solution to the credibiiitpblem in this case is achieved by recourse
to social norms of behaviour.

Recall that by a strategyne means a set of conditional actions. Stratégkesthe form,

"Do P if Q happens"”, "l will do M if she does N", aad forth. By a social norwe mean a
strategy that is followed by members of a community. Socéal norm is what one may call a
"rule of behaviour". But for a rule of behaviourliea social norm, it must be in the interest of
everyone to act in accordance with the rule ibtillers were to act in accordance with it. Social
norms are (Nash) equilibrium rules of behaviour.

| now show how a reliance on social nhorms can be #séslof mutual trust among
people. To do that it will pay to study a numericedmple:
5.1 Long-Term Relationships

Imagine that person Aas access to some working capital (raw material, sayjhw
$4,000. To keep things simple we imagine that Able to borrow the $4,000 from a source that
can be guaranteed to recover the debt (e.g., letiaere is a credible external enforcer). | want
to avoid having to discuss@incentives to repay any debt he may incur to thereal source
because | want to studysArelationship with Bwho has the skills to use the working capital
worth $4,000 to produce goods worth $8,000 in theket. Adoesn't have those skills. However,
A has access to the market, whickdesn't. Aproposes to advance the capital to her, with the
understanding that he will sell the goods onge@luces them and share the proceeds with her.
If B was not to work for Ashe would use her time to produce goods for bereh) worth $2,000
to her. In order to get her to accept his offeprAposes a sharing rule that is hallowed by their
tradition: The $8,000 would be used first to compenbath parties fully ($4,000 for And
$2,000 for B and the remaining $2,000 would then be dividagatg between the two. avould
receive $5,000 and,B3,000. Each would gain $1,000 from the arrangement

B regards the proposal as fair, but is worried abaoatthing: Why should she trustnit



to renege on the agreement by keeping the entié®@8or himself?

Imagine that the opportunity for &nd_Bto do business with each other is expected to
arise over and over again; say, annually. The takert for_Bto produce her output is assumed
to be well within a year. Latdenote timet(= 0, 1, 2, ...). Although the future benefits from
cooperation are important to baothald B they will typically be less important than present
benefits because, among other things, there is althayshance that one of the parties will not
be around in the future to continue the relationstigghat circumstances may change in such
ways that Adoes not have access to his capital flow. So wpase that the two parties discounts
the future benefits from cooperation at the rat@Ve will see that in the present example it
doesn't matter what'8discount rate is.) | now show that, provideas small, the pair could in
principle enter a successful long-term relationshipere each year &dvances $4,000 tq Bells
the goods Bhas produced for $8,000, and pays her $3,000.

Consider the following rule of behaviour thatndight adopt: (i) begin by advancing
$4,000 to_B (ii) sell the goods if she produces them during tree,y@i) share the proceeds
according to the agreement, and (iv) continue demgvery year so long as neither party has
broken the agreement; but (v) end the relationshimaeently the year following the first
defection by either party. Similarly, consider thkowing rule of behaviour that Bright adopt:
so long as neither party has reneged on the agneewak faithfully for Aeach year; but refuse
ever to work for him the year following the first {ation of the agreement by either party.

The two rules embody a common idea: begin by coopgratid continue to cooperate
so long as neither party has broken their wordwhilidraw cooperation permanently following
the first defection from the agreement by eithetyp&Vithdrawal of cooperation is the sanction.
This most unforgiving of rules has been christethed'grim strategy”, or simply grinwe show
next that grim is capable of supporting the long-teghationship ifr is not too large.

First consider BSuppose Aas adopted grim andii&lieves that he has. He will advance
her the capital at the beginning of year_(s Best course of actions is clear: keep to the
agreement. For suppose she reneges on the agreemento8tidose $1,000 (her share of
$3,000 minus the $2,000 she would earn producingehgoods), but gain nothing in any future
year (remember, Aas adopted grim). This means that no matter wisadiBcount rate is, she
couldn't do better than to adopt grim ifh&s adopted grim.

The harder piece of reasoning i's ASuppose Bas adopted grim andl#elieves she has.
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If he has advanced the working capital to her, shidnawe worked faithfully for him in year 0.

A now wonders what to do. If he reneges on the agnmeterne would make a $4,000 profit
($8,000 minus the $4,000 he could have earned wsthdpital even if he had not entered into
the relationship with B But since he believest® have adopted grim; he must also believe that
B will retaliate by never working for him again. St against a single year's gain of $4,000 is
a net loss of $1,000 (the foregone profit from theneaship) every year, starting year 0. That
loss, calculated in year 0, is the sum, $(1,000 + 1(06Q/+ 1,000/(1+)* + 1,000/(1+)% + ...

ad infinitun), which adds up to $1,000(f)# . If $1,000(1+)/r exceeds $4,000, it isn't inA
interest to break the agreement, which means thediiedo better than to adopt grim himself.
But $1,000(1#)/r exceeds $4,000 if and onlyrifis less than 1/3 per year (or approximately
33.3% per year). We have therefore proved thaisitess than 25%, it is in each party's interest
to adopt grim if the other party adopts grim. Buidth adopt grim, neither would be the first to
defect, which implies that the agreement woulddya.RNVe have therefore proved that grim can
serve as a social norm to maintain a long-terntiogiship between the patron)(and the client
(B).

Economists have found evidence of grim in social ifh@nges, but it would appear to
be in force mostly where people also have accessrmafonarkets. In the poor world, though,
grim is not in evidence. Sanctions are graduatedfitbt misdemeanor being met by a small
punishment, subsequent ones by a stiffer punishment, petosies by a punishment that is
stiffer still, and so forth. How are we to explainsthi

Where formal markets and long-term relationships co-exist) could be expected to
be in operation. Grim involves permanent sanctions, wisi@ needed device for preventing
people from engaging in opportunistic behaviour wgeod, short-term opportunities appear
nearby from time to time. But if, as in villages in p@ountries, there are few alternatives to
long-term relationships, communitarian arrangements woelldf high value to all. Adopting
grim would be an overkill in a world where peopiscount the future benefits from cooperation
at a low rate. For that reason, the norms that angtedanvolve less draconian sanctions than
grim. A single misdemeanor is interpreted as an erron@part of the defector, or as "testing
the water" (to check if others were watching). Teisvhy graduated sanctions are frequently
observed.

Here then is our general finding: social normsadfdviour are able to sustain cooperation
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if people care sufficiently about the future bersefif cooperation. The precise terms and
conditions will be expected to vary across time amagglwhat is common to them all is that
cooperation is mutually enforced, it isn't based oerexel enforcement.

There is, however, a piece of bad news: peopled@nd up not cooperating even if they
care a lot about the future benefits of cooperaflansee how, imagine that each party believes
that all others will renege on the agreement. It wakikn be in each one's interest to renege at
once, meaning that there would be no cooperativanbf r is less than 1/3 per year in our
numerical example, behaviour amounting to non-coojperas also a Nash equilibrium: A
doesn't advance the $4,000 worth of raw materiBl teecause he knows thatn't work for
him; she would refuse because of the fear_thatA't keep his promise to share the proceeds;
a fear that is justified, given that iktends not to share the $8,000 with her once she has
produced those goods; and so on. Failure to comperald be due simply to an unfortunate pair
of self-confirming beliefs, nothing else. No doubsitnutual suspicion that ruins their chance
to cooperate, but the suspicions are internally seifistent. In short, even when appropriate
institutions are in place to enable people to coape they may not do so. Whether they
cooperate depends on mutual beliefs, nothing nhbigze known this result for many years, but
still find it a surprising and disturbing fact aboutisbtife.

Could the pair form a partnershiprieéxceeds 1/3 per year? The answer is "no". As grim
is totally unforgiving, no other rule could infliatheavier sanction for a single misdemeaner. The
temptation Afaces to defect is less_if @lopts grim than if she were to adopt any otheratile
behaviour; which implies that no rule of behavioauld support a partnershipriexceeds 1/3
per year. Studying grim is useful, because it alowin many examples, such as the present one,
to determine the largest valuerdbr which cooperation is possible.

We now have in hand a tool to explain how a commuaty skid from cooperation to
non-cooperation. Ecological stress - caused, famgke, by increasing population and prolonged
droughts - often results in people fighting overdand natural resources. Political instability -
in the extreme, civil war - could in turn be a reasdty both_Aand_Bbecome concerned that
A's source of capital will be destroyed or confiedaA would now discount the future benefits
of cooperation with Bat a higher rate. Similarly, if the two fear thla¢it government is now
more than ever bent on destroying communitarian itistits in order to strengthen its own

authority,r would rise. For whatever reason, ivere to rise beyond 1/3 a year, the relationship
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would break down. Mathematicians call the points laittvthose switches occur, bifurcations

Sociologists call them tipping pointSocial norms work only when people have reasoraltie
the future benefits of cooperation.

Contemporary examples illustrate this. Local institutidvas’e been observed to
deteriorate in the unsettled regions of sub-Sahafiaca. Communal management systems that
once protected Sahelian forests from unsustainableergedestroyed by governments keen to
establish their authority over rural people. Buh&en officials had no expertise at forestry, nor
did they have the resources to observe who took frdra the forests. Many were corrupt. Rural
communities were unable to switch from communakgoance to governance based on the law:
the former was destroyed and the latter didn'tyggt going. The collective vacuum has had a
terrible impact on people whose lives had been builbd their forests and woodlands.

Ominously, there are subtler pathways by which sesietan tip from a state of mutual
trust to one of mutual distrust. Our model of the paship between And_Bhas shown that
whenr is less than 1/3 per year, both cooperation aneconoperation are equilibrium outcomes.
The example therefore tells us that a society ctypldver from cooperation to non-cooperation
owing merely to a change in beliefs. The tipping mayehnothing to do with any discernable
change in circumstances; the entire shift in behawould be triggered in people's minds. The
switch could occur quickly and unexpectedly, whgtvhy it would be impossible to predict and
why it would cause surprise and dismay. People who wpka the morning as friends would
discover at noon that they are at war with oneltaTotOf course, in practice there are usually
cues to be found. False rumours and propaganda pahteays by which people's beliefs can
so alter that they tip a society where people trustasother to one where they don't.

The reverse can happen too, but it takes a lot lofggbuilding a community that was
previously racked by civil strife involves builditigist. Non-cooperation doesn't require as much
coordination as cooperation does. Not to cooperatalysneans to withdraw. To cooperate,
people must not only trust one another to do &y, étso have to coordinate on a social norm that
everyone understands. That is why it's a lot easieestval a society than to build it.

5.2 Tying Long-Term Relationships

Cooperation can be made more robust if the parties tedietheir agreements. To see

how, suppose that in the patron-client relationsfemave just studied, the discount ratéhe

patron) uses to value the future benefits of ccatpmr with B(the client) exceeds 1/3 per year.
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We know that for want of trust, the pair would lrehble to form a partnership. But now imagine
that, in addition to the annual flow of $4,000 vioof working capital, Aas access to an annual
flow of a different type of working capital, wor$8,000 to him, Rloesn't have the skills to work
with that capital, but someone namedi@zs. The time @ould need to work A& capital into
a marketable product is worth $1,000 to her. LikeCRloesn't have access to the market for
products. The product can fetch $6,000 in the maakdtAis in a position to procure it. A
considers approaching With a proposal to form a partnership: the $6,000ld/be used first
to compensate the pair; the surplus would then beativedjually between them. Each would
enjoy a profit of $1,000 annually. For what valués i a partnership between them viable?
As Cs motivations in the potential relationship areikr to Bs in the previous example,
we needn't study them again. But we do need to wadugh_As reasoning, because the
numbers matter. So let us start in year 0. Sup@dsss adopted grim. If Advances his capital
to her but reneges on the agreement once she hasedadthe output, he gains $3,000 ($6,000
minus $3,000) that year. Set against it is the $1t@0@ould lose every year, starting year O.
That loss, calculated in year 0, is $1,000§4+If 1,000(1+)/r is less than 3,000, #ill renege.
If, on the other hand, 1,000(()4 exceeds 3,000, Aan do no better than to adopt grim himself.
Since 1,000(18)/r exceeds 3,000 if and onlyrifis less than 1/2 per year (50% a year), the pair
are able to form a long-term relationship_isAdiscount rate is less than 50% per year. So
suppose is less than 50%. Then & able to form a relationship with, ®ut not with_B(r
exceeds 1/3).
We are now able to show that so long @&sless than 40% (or 2/5) a yearcéuld form
a relationship with Bf the three were to tie the pair of undertakirigd.the proposal be to create
both partnerships, but with the understanding thaany party in any year was to act
opportunistically, bothelationships would be terminated. In order to fdreeethis, let the rule
of behaviour adopted by Bespectively, € now read: Begin by cooperating with ahad _C
(respectively, Band continue to cooperate so long as not@sebroken their agreement, but
cease cooperating with everyone following the filefiection by any one in either relationship.
Similarly, let the rule of behaviour adopted_byéw read: Begin by cooperating withaad_C
and continue to cooperate so long as nol@sebroken their agreement, but cease cooperating
with everyone following the first defection by aoige in either relationship. Each of the parties

has adopted grim once again, but grim here comes wild@ed sting.
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It's easy enough to confirm thatvi®uld adopt grim if Aand_Cadopt grim and that C
would adopt grim if Aand_Badopt grim. The interesting exercise is to deterrAilsancentives
to cooperate if Band_Cadopt grim. As both clients would terminate thelatienship with him
if he behaved opportunistically with eitherwould defect from both relationships if he defects
at all. What remains is to calculatésAyains and losses if he defects from both relationships in
year 0. If he does, he gains $7,000 now ($4,000 frignpdrtnership with B$3,000 from his
partnership with ¢ Set against that is the value of all the futunedlies from cooperation he
will have to forego. That loss is $2,000¢)/+. It follows that Acan't do better than to adopt grim
himself if $7,000 is less than $2,000()#; which is to say, if is less than 40%. As we are
supposing that 1/3 k< 2/5, we conclude that by tying the relationshipgh can be created,;
whereas, if they are kept separate, only the otveslee Aand_Ccan form. The intuition behind
the finding is clear. Aaces greater temptation to defect from his agreewig¢im B than the one
with C, which is why the circumstances under which atieahip could form with Bare more
restricted than they are with. By tying the two relationships, '®\temptation to break his
relationship with Bs reduced.

While Cdoesn't lose from the move to tie the partnersiips,doesn't gain either. Only
A and _Bgain. So_Bhas every reason to offer solidarity_to v'thom she now regards as a
professional comrade. Bay even offer a small compensation {s€ as to give her a positive
incentive to agree to having the two partnershgab tn return, Gporomises to stick by Bhould
A mistreat her. He doesn't do that, of course, buytlbetause he is smart enough to know that
C would break up their relationship if he did.

Further refinements are needed when people who wistade with one another are
separated by distance. Community responsibility systemlyn during the 12th and 13th
centuries helped people to obtain credit and inseré@ceeif, 1994). Transgressions by a party
were met in a collective way: the group to whicé thjured party belonged imposed sanctions
on the group of which the transgressor was a memberclnastangements it is communities,
not individuals, that acquire a reputation for hopesying relationships in this manner also
creates incentives for members of a peer group to &e&ye on one another. The institution
reduces the costs people incur in keeping an eye ®@armother.

The drawback of tied relationships among people hadiffigrent interests is that they

require further coordination. If Bossessed not only her own skills but those as@ell, and
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if she had the time to work for & both ventures, it would be simpler forté offer both
partnerships to Bwith the proposal that thdye tied. The relationship would involve onlyafd
B, requiring less coordination.

6 Culture as Beliefs

Agreements are kept only because parties expect agreente be kept. Mutual
expectations about "reputation” and "rules of behaviwould seem to require an underlying
"thing", something that would permit the coordinatof those optimistic beliefs. But what is that
"thing"? Today we use the term "social capitalSignify that thing. In earlier days it used to be
culture But pointing to culture as an explanatory deviam'ivdo, because culture itself should
be explained.

6.1 Basics

We have seen that where incentives are requirezbfigeration, non-cooperation is also
a possible outconte. Which state of affairs prevails déspapon mutual belief§he theory |
am using here doesn't explditose beliefs; what it does is to identify thdsat tan be rationally
held. Rational beliefs are not belied by the unfaddof evidence. As they are self-confirming,
rational beliefs offer an anchor for our analyBiscause rational beliefs are not unique, they offer
just the kind of flexible anchor we need in ordentake sense of societal differences.

In his famous work on the influence of culture aormic development, Weber (1930)
took a community's culture to be its shared values apbsitions, not just beliefs. Studies as
widely cast as Weber's can't easily be summarized, buathsal mechanism Weber himself
would seem to have favoured in his work on Protesthint and the spirit of capitalism leads
from religion, through political culture, to institohs and, so, to economic performance.

Using culture to explain economics has not been popni@ng social scientists in the
post-War period. But there has been a recent revived most ambitious appeal to culture to
understand differences in economic performance sindee¥Meas been Landes (1998), who
asked why it is that since the middle of the sixteamthtury, countries in northern Europe
managed to race ahead of those several othershelseaeemingly better placed at the time. No
doubt technological progress and its rapid diffusion ragnpopulations was the key to that

success, but the progress itself needs explaining. Theamues offers is distinctive, because

% There can be many more equilibria, charaetdrby partial compliance. For expositional easedtly
restrict the discussion to two extreme equilibifimse that are characterised by non-compliancdwind
compliance, respectively.
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it gives importance to the evolution (or a lacktpbf different types of attitudes and beliefs in
various regions of the world. Landes argued that tiééerences gave rise to institutional

differences (with feedback to attitudes and belief$)ch help to explain why some countries
became winners, while others enjoyed a brief perfagliocess before losing to the winners,
while yet others merely suffered from atrophy.

Landes offered a historical narrative. An alterrastrand of enquiry makes use, when
available, of statistical evidence. The two strac@aplement each other. Putnam (1993), Knack
and Keefer (1997), and La Porta et(d997) have studied cross-section data and discovered
positive links between civiculture (civic engagements, trust) and economic growttile

Granato, Inglehart, and Leblang (1996) have stucliesis-section data and found positive links

between personal motivatigtne desire to advance oneself economically) and@mnic growth.

The statistical findings shouldn't be given a caudarjmetation. The motivation to
advance oneself would be expected to depend upos exygectations (i.e., beliefs) regarding
the chance that hard work pays off. Parents woelledpected to instil personal ambition in their
children only if they were sanguine that such amibivould not be thwarted by the social order.
And women would not rise beyond their station if tiigtionally!) feared retaliation against
them for their temerity. Thus, even an attitudeloaa determined rather than determining factor.
When it is the former, an observed statistical bekween culture and economic progress should
be interpreted at most as an equilibrium relationshiyéxn two endogenous variables. | am
using "culture" to denote differences in the bsligtople hold about one another. Culture in this
view is a coordinating devide. The above line dfiking has been used to explain to two
contemporary phenomena: the presence of cultural sgpeso(Arrow, 1973; Starrett, 1976;
Coate and Loury, 1993) and the extent of tax compéan a society (Levi, 1988; Lindbeck et
al., 1999).
6.2 Culture as a Coordinating M echanism

Equilibrium beliefs could be the consequence of hisabraccidents, rather than
deliberate agreement. So it can be that societiesitbadientical in their innate characteristics
(i.e. fundamentals) display very different cividiagiour. Similarly, it can be that people in one
society harbour cultural stereotypes even thoughlpeon@nother society possessing the same

fundamentals don't harbour them. Culture is naatanatory variable in either example - it is

* Greif (1994) has pursued this line of enquiry
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endogenous in both. Moreover, as our four-way classifin of social environments in which
people could trust one another to keep their promisggested, you don't need to know
someone, even at some steps removed, to form beliefs r@i@mal beliefs) about his or her
intended behaviour. Interpersonal networks are cdytaiecessary if mutually beneficial
outcomes are to be identified and the associategagpnts reached, but you don't need to know
each and every fellow citizen to arrive at ratidvellefs, at a statistical level, about their ited
behaviour. Trust is the key to cooperation, whabBrs have meant by "social capital” is merely
one of the means to creating trust.

Earlier we alluded to disequilibrium beliefs and ey social scientists have modelled
the way beliefs change over time. We may use those mindeiplain contemporary cultural
differences (differences in rational beliefs) in terofigifferences in primitives, such as our
material needs, the large-scale ecological landstapshared knowledge base, and historical
accidents. In such analyses cultural differencadavoe correlated with differences in economic
performance, they would not be the cause of them.

Different types of variables should be expectethnge at different speeds - some slow,
some others not-so-slow, yet others fast. Imaginethat certain types of (cultural) beliefs are
slow to adapt to changing external circumstances.eStwwv variables are to all intents and
purposes fixed in the short run, it would not be asomable to regard them as parameters for
short-run analyses. This is the approximation social ssienhake when they offer cultural
explanations for economic performance, for examplesticeess of Japan in the post-War era
(Hayami, 1997).

Matters are different in the long run. Individuabtimation and beliefs are influenced by
values and the practice of norms, and they inauerinfluenced by the products of society, such
as institutions, artifacts, and technologies (Wildavdle87). Moreover, any process that ties
individual motivations and beliefs to values andm®and thereby to the choices made, and back
again, would be expected to be path-dependenteTikdittle evidence though that trade and
imitation may not lead to convergence in those spgheireulture that have a sizeable effect on
economic performance. It is also possible thaeffect of a particular component of a people's
culture changes over time even when the culture is@tfchanging. The various components
of culture are in different degrees complementather factors of production. So it is possible

for a particular component to lie dormant for decadesn centuries, only to become a potent
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force when external circumstances are "right”. Bystiime token, this same component could
become ineffective, even dysfunctional, when exetitcumstances change again. This is why
there is no logical flaw in such claims as that Japanmrkable economic success in the post-
War period has been due in part to some aspettie ofation's culture, even though those same
aspects did not have potency in earlier centuries may in future even prove to be
dysfunctional.

7. Networks

So far we have assumed that interpersonal networksdrietvior short) are in place.
But networks have to be created. Moreover, seardbimgthers with whom to form networks
involves resources (e.g., time). So we need toygiathways by which networks get formed and
the reasons why they get formed.

7.1 Creating Ties

One may think of networks (social capital, in our classiion) as systems of
communication channels for protecting and promatitgypersonal relationships. Interpersonal
relationships are a more complex notion than nétsyas they are the outcomes of a system of
mutual beliefs. But networks cover a wide terraineyrinclude as tightly-woven a unit as a
nuclear family and one as extensive as a voluntaryn@a@on. We are born into certain
networks and enter new ones. So networks are themseinascted to one another. Network
connections can also be expressed in terms of elfgm@ithough a decision to establish channels
which link networks could be a collective one.

An elementary channel connects a pair of indivisldakectly. However, one can establish
indirect links. Person Auilds an elementary channel, connecting him to peBs@erson B
builds an elementary channel connecting her,tar@ so forth. As then connected to, @lbeit
once removed. Indeed€inotive for establishing an elementary channtil @icould be because
of her desire to be linked to. And so on.

The clause "personal relationships” in the notifometworks is central. There is also the
suggestion that engaging in civic cooperation leads heightened disposition to cooperate
(Seabright, 1993). It amounts to forming personal tekdout others and one's own tastes

through sampling experiences. But if social engagentesters trust and cooperation, there

®> Goyal (2006) is an excellent treatise onsthacture of a network and its implied connectiansng
the network's members.
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would be positive feedback between civic engagermedta disposition to be so engaged. The
synergy would be tempered by the fact that the teicast of additional engagements (time)
would rise with increasing engagemehts.

7.2 Network Externalities

Installing channels is a way to create trust. Pldyssomeone's knowledge of someone
else' character declines with the number of elemectagnels separating them, as in perhaps
knowing very little personally about a friend ofrend of a friend, knowing rather more about
a friend of a friend, and knowing even more abditiead.” This creates the necessary tension
between the benefits and costs of establishing elemesttannels.

But one can be misled by this chain-postulate intokthghthat weak ties are not
valuable. In fact they can be very valuable. Inamdus study based on interviews with
professional and technical workers in a town outsidal@mge, Massachusetts, Granovetter
(1973, 1974) revealed that more than half had fabaat jobs through a personal connection.
Surprisingly, the majority of personal connections w&relose friends, they were mere
acquaintances.

Granovetter himself noted that the latter findingudd have been expected. The reason
weak ties are especially useful in the search for jplisat they cover a greater range of links
than strong ties. Weak ties connect one to a yasfgteople and so to a wide information base.
However, among rurglopulations in poor countries there are not so mamakwes, ties are
mostly intense. This narrows possibilities. But it creaé® avenue for migration. One
enterprising member of the community moves to itye @erhaps supported by those with whom
he has strong ties at home while he searches for woris. idkowed by others in a chain-like
fashion, as information is sent home of job prospectsravitgvorkers may even recommend
village relations to their bosses, because empddyiem would reduce moral hazard and adverse
selection problems for the bosses. This would @xpitee still largely anecdotal evidence that city

mills often employ disproportionate numbers of workesen the same village. The emotional

® Putnam (1993: 86-91) discusses this influeHeeeven suggests (p.90) that "taking part incxaih
society or a bird-watching club can teach selfigiste and an appreciation for the joys of sucadssf
collaboration." Seabright (1997) reports empireatence of cooperation begetting further coopemati
Recall the observation by Hirschman (1984) thadttisia moral good (it grows with use and decays if
unused).

" Compare this account with Putnam (1993: 168Mutual trust is lent. Social networks allow $tu
to become transitive and spread: | trust you, beeatrust her and she assures me that she tausts y
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costs of adaptation to new surroundings would alséowver for later migrants, with the
implication that migration in response to new oppoities in the city should be expected to be
slow to begin with but would pick up strength astsalecline (Carrington et.all996). Formal
evidence of chain migration, though sparse, does elatwell (1969) has confirmed its
occurence in sub-Saharan Africa and Banerjee (1883)provided evidence from an Indian
sample. Chain migration from village to town hasrbebserved among children in Karnataka,
India, by Iversen (2002) in his study of peer-group latan as a determining factor in the
supply of child labour.

There can also be negative externalities in thaticre of channels, such as those within
groups that are hostile to one another. One woyté@an oversupply of them (they are often
neighbourhood "arms" races; Gambetta, 1993). Be thajiy@mor negative, externalities give
rise to collective inefficiency. Positive externigg point to an argument for public subsidy,
negative ones for investment in such institutions as thdsese presence would lower the
externalities ("taxing" the corresponding activitie®uld be another possibility). Local
authorities frequently apply this argument whealdghing youth centres, social clubs, and the
like.

7.3 The Strength of Inherited Networks

Wintrobe (1995) asked why social networks frequesperate along ethnic lines and why
they are multi-purpose and dense, unlike specthlizmfessional” networks; that is, why narrow
identities are assumed so frequently along etimés | In answer he observes that exit from, and
entry into, ethnic networks are impossible and sstgythat the threat of sanctions by the group
prevents children from reneging on their tacit agregrteework within them.

But there are additional forces at work. It shaudtibe surprising that the social channels
people bequeath their children in traditional siiesefrequently amount to ethnic networks (who
else is there with whom one can form connections?). P¢$880) observes in the African
context that, because monitoring one another'gitesi is not costly within the village and kin-
group, confining networks to them are a meansaicmg moral hazard and adverse selection.
But even while it is true that exit from one's etlityics literally impossible, children do have a
choice of not using the ethnic channels they haveritdd. So Wintrobe's thesis needs to be
extended if we are to explain why those particaktworks are so active - their mere denseness

would probably not suffice. The way to extend thecant is to observe first that investment in
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networks is_irreversibleOne cannot costlessly re-direct channels once theg baen
established, because such investments are inevitablfispedhe relationships in question.
Moreover, if trust among people begets trust (Sgahr1993), the cost of maintaining a channel
would decline with repeated use (witness that ienafake our closest friends and relatives for
granted). So, using a channel gives rise to an eMitgroser time, much as in "learning by
doing" in the field of technology-use. The bendfitsn creating new channels are therefore low
if one has inherited a rich network of relationshiwhich is another way of saying that the cost
of not using inherited channels is high. Outsideaofymities have to be especially good before
one severs inherited links. It explains why we mam&o many of the channels we have
inherited from our family and kinship, and why narof conduct pass down the generations. We
are, so to speak, locked-in from birth.

8. Sundry Features of Social Capital

Three features of social capital (i.e., networks whoeebers enter into engagements
under the discipline of mutual enforcement) deservei@pattention. | turn to them.
8.1 Narrow ldentities

There is a close link between "social capital” and idadentities”. Activities in
networks creates bonds, sometimes even affecioong members. Trust develops on the basis
of the first two contexts we identified under thadiegs, "mutual affection” and "pro-social
disposition”. Here | want to think of a person's sdeantity as being defined by the networks
she belongs to.

How many networks would a person be able to join® dt truism today that a person's
identity is multi-dimensional and that people shraeny of the allegiances associated with them.
Social psychologists have noted too that aspectpefson's identity are fluid and built on the
deliberative choices of the person himself andtioéis (Tajfel and Turner, 1986). Advocates of
Liberal Cosmopolitanism tell us to recognize hurhawhenever and wherever it occurs, while
assuring us that it is deserving of our first allegeand respect (Nussbaum, 1996; Maalouf,
2000; Barry, 2001; Appiah, 2005; Sen 2006). Sel0§2@n particular argues that individuals
have multiple identities, so that claims for special madow identities are unwarranted, even
delusionary. And yet, all over the world we see iiirals and groups defining themselves in
narrow, exclusive terms and defending them vigorouslyy®™

Population heterogeneity is a reason: some like omweorietothers feel more at home
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in other networks, and so on. Religious groupingsagprime example. Then there is the "lock-
in effect” in inherited networks mentioned in Senti’.3, which makes it costly for someone to
leave the networks into which he was born.

There is a third reason. The advantages of tied oaktips suggest that size is an
advantage to networks. But that means that if a menfb@metwork were to join another
network in order to further some of his purposes, th@éo would incur a loss by being less
robust (Section 5.2). We should conclude that arease in any given network's size inflicts a
negative externality on other networks. So netwolkswith one another for membership.
Dasgupta and Goyal (2009) have developed a simpiehof individual incentives and network
interests to identify circumstances where individudgsire multiple identities, but are required
by networks to assume narrow identifies.

8.2 Networksand Human Capital

In his pioneering work Coleman (1988) saw social ehjpi$ an inpuin the production
of human capital. Establishing networks involves time affort. Much of the effort is
pleasurable, some not. Even so, just as academics arbopatiat they mostly like doing
anyway (as a return on investment in their educatioeflyorking would be expected to pay
dividends even when maintaining networks is a pleaseiadilvity.

Burt (1992) has found among business firms in thigdd States that, controlling for age,
education and experience, employees enjoying strgtegitons in networks are more highly
compensated than those who are not. His findings cortfiat some of the returns from
investment in network creation are captured byitivestor. However, because of network
externalities, not all the returns can be capturedhbyinvestor: when Aand_Bestablish a
channel linking them, the investment improves hothakhd Bs earnings, but it also improves
the earnings of Gvho was already linked to. B

Burt's findings suggest that memberships in networks arengonent of "human
capital". If firms pay employees on the basis oathey contribute to profitability, they would
look not only at the conventional human capital erygds bring with them (e.g., health,
education, experience, personality), but also thegmal contacts they possess. It would be

informative to untangle networks from the rest ofrian capital. This could reveal the extent to

8 Large networks can experience communicatioblpms of course. | am supposing here that those
problems become significant only when network saresvery large.
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which returns from network investment are captimgthe investor. But measurement problems
abound. They may be insurmountable because of thagiee externalities to which they give
rise. We will see, moreover, that the way aggregadduction functions are specified affects the
way social capital manifests itself in macroecononmatistics. In the Appendix, for example, |
show that even when there aremework externalities, growth in a trust among membkss o
group of people will display itself in growth in tbfactor productivity (nogrowth in human
capital) if the aggregate production function isadiy formulated.

8.3 Horizontal vs. Vertical Networks

Putnam (1993: 174) observes a critical differencevéen horizontal and vertical
networks:

"A vertical network, no matter how dense and naendtow important to its participants,
cannot sustain social trust and cooperation. Vartiows of information are often less reliable
than horizontal flows, in part because the subordinasbands information as a hedge against
exploitation. More important, sanctions that supportisoof reciprocity against the threat of
opportunism are less likely to be imposed upwarddesxgllikely to be acceded to, if imposed.
Only a bold or foolhardy subordinate lacking tiesolidarity with peers, would seek to punish
a superior.”

There is a third reason:

Imagine a network of people engaged in long-terrmecoc relationships, where
relationships are maintained by observing social norrgs f@rms of reciprocity; Section 5).
Suppose new economic opportunities arise outside ttlaven say, because markets have
developed. Horizontal networks are more likelydogist of members who are similarly placed.
If one of the parties discovers better economiodpities outside the enclave, it is likely that
others too will discover better economic opportusitiBoth parties would then wish to re-
negotiate their relationship.

Vertical (or hierarchical) networks are differeten if the subordinate (e.g., the landless
labourer) finds a better economic opportunity in éngerging markets, it is possible that the
superior (i.e., the landlord-creditor) does notwhich case the former would wish to re-
negotiate, but the latter would not. It is no dagbpting to invoke the Coase-argument (Coase,
1960), that the subordinate would be able to compernbat superior and thus break the

traditional arrangement. But this would requiresbbordinate to be able to capitalise his future
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earnings, something typically not possible for spebple as those who are subordinates in rural
economies in poor countries. Nor is a promise to papdtglments an appealing avenue open
to a subordinate. He would have to provide coltéxs this could mean his family left behind,
the worker could understandably find it too costlyrtove.

9 Networksand Markets

Networks are personal. Members of networks must have ngeesnalities, and
attributes. Networks are exclusive, not inclusive, wtige they would not be networks. The
terms of trade within a network would be expecteditfer from those which prevail across
them. An outsider's word would not be as good as anensigdord: names matter.

Networks give rise to "communitarian” institutioms.contrast, markets (at least in their
ideal form) involve "anonymous" exchanges (witnbesoft-used phrase: "my money is as good
as yours"). To be sure, the distinction between namdcaonymous exchanges is not sharp,
and even in a sophisticated market (modern bankingditagon matters (credit rating of the
borrower). But the distinction is real. The keymidhat follows is that the links between markets
and communitarian institutions are riddled witheewalities. Transactions in one institution have
effects that spill over to the other without beaugounted for. Externalities introduce a wedge
between private and social costs, and betweentpraral social benefits. We observe below that
some externalities are of a kind that reflects gysm between the two institutions, while others
reflect antagonism between them.

All societies rely on a mix of impersonal markets and conitatian institutions. The
mix shifts through changing circumstances, as peoplewsns to circumvent difficulties in
realizing mutually beneficial transactions. It paystiady those features of goods and services
that influence the mix in question and the hazardsligan wait while the mix changes as a
consequence of the individual and collective choibasare made.

9.1 Complementarities

Networks and markets often complement one another.uBtiod and exchange via
networks in one commodity can be of vital importanzehie functioning of the market in
another. As has been long noted by economistexomple, exchanges within the firm are based
on a different type of relationship from those in tharket place between firms.

But complementarities between networks and markets cargbed deal more subtle.

Powell (1990) and Powell and Brantley (1992) haentl that researchers in rival firms in such
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a competitive environment as the one that prevatisarbio-technology industry share certain
kinds of information among themselves, even while thensisits maintain secrecy over other
matters. The balance between disclosure and secradgeigcate one, but in any given state of
play a common understanding would seem to prevaihe kinds of information members of a
network of scientists are expected to disclose, if askadithe kinds one is expected not even
to seek from others. In such an environment non-cotpenaould be costly to the individual
scientist: if he refused to share information, or wasoghsied to have misled others by giving
false information about his own findings, he wobdddenied access to information others share.
There is also evidence that sharing research findingma@ scientists in rival firms is not
clandestine practice. Management not only are aofdtee practice, they positively encourage
their scientists to join the prevailing network. Watlnnected scientists are especially valued.
The geographical clustering of firms in researcbeldandustries (e.g., Silicon Valley, California;
the Golden Triangle in North Carolina; Silicon Famound Cambridge, England) is a
consequence of the need for such networks. Netvoark®ven be the means by which markets
get established (long distance trade in earlieegdmin some cases they are necessary if markets
are to function at afl.

9.2 Crowding Out

Where networks and markets are substitutes, they argoargtc. In an oft-quoted
passage, Arrow (1974: 33) expressed the view that izag@&ns are a means of achieving the
benefits of collective action in situations where theee system fails. This formulation, if
interpreted literally, gets the historical chronologgckward, but it has an important
contemporary resonance: when markets displace commanitastitutions in the production
of goods and services, there are people who suffessigounter-measures are undertaken by
collective means.

Arrow's observation also has a converse: certain kihdstaork can prevent markets
from functioning well (Arnott and Stiglitz, 1991Networks can even prevent markets from
coming into existence. In such situations networks dnendrance, not a help to economic
development. They may have served a purpose oncéydyudite now dysfunctional.

To illustrate, consider the strong kinship ties that@evalent in traditional societies.

° Even here the role of networks can be exgdotdiminish as it becomes easier and easieatsnit
and access information in the market place.
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Such ties reflect a communal spirit absent from enoedirban life and strike an emotional chord
among Occidental scholars (Apfell Marglin and Margl990). But there is a functional side to
kinship ties: the obligation of members of a kipsta share their good fortune with others in the
group offers a way to pool individual risks. The lomda of sub-Saharan Africa, for example,
are in large measure semi-arid, where people tage klimatic risks. In contrast, people in the
highlands enjoy more reliable rainfall. Lineageug® are powerful in the lowlands. They are less
powerful in the highlands, where even private owngrsii land is not uncommon (e.g., the
Kikuyu in Kenya; Bates, 1990).

However, there is a bad side to the coin in kinshijggabons. They dilute personal
incentives to invest for prosperity. Even if theiaboeturn on investment in an activity is high,
the private return can be low: because of kinshimabbns, the investor would not be able to
appropriate the returd8. Insurance markets are superdmmmunitarian insurance systems
because the former, covering a wider terrain opfge@re able to pool more risks. On the other
hand, mutual insurance among members of a commurity f@usehold, kinship, village) can
be expected to be less fraught with problems oid@zard and adverse selection than markets.
This means that if we view kinship obligations ovesuirance and credit, respectively, as risk-
sharing arrangements and intertemporal consumption-smgatbvices, they are to the good;
but they are nat atb the good, because their presence renders abhdopvivate benefits people
would enjoy from transacting in insurance and drewdirkets even when the collective benefits
are high.

It is possible also to show that the more dissimilar ares#etors, the greater are the
potential gains from transaction. This means that, tetient communitarian institutions are
a dense network of engagements, they are like ecoresmlaves. But if the institutions act as
enclaves, they retard economic development. For exasgdal impediments to the mobility
of labour imply that "talents" aren't able to fiebir ideal locations. This can act as a drag on
economic development. The same point can be madg atsalit, if credit is based on kinship.
More generally, resources that should ideally flonossrenclaves don't do so. Society then
suffers from an inefficient allocation of resources.

10 Micro-Behaviour and M acr o-Perfor mance

10 platteau and Hayami (1998) have stressedethiare of life in the lowlands of sub-Saharanicsir
They were concerned to account for differences éetwts economic performance and that of East Asia
since the 1960s.
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We should now ask how network activities translate ihie macro-performance of
economies. Interestingly, we will discover that thepehd on the way aggregate production
functions are specified.

Consider a simple formulation of economy-wide piigun possibilities. Let individuals
be indexed by j (j = 1, 2, ...). Let #enote the economy's stock of physical capital qriel
labour-hours put in by person j. | do not specify pievailing system of property rights to
physical capital, nor do | describe labour relatidrescause, to do so would be to beg the
guestions being discussed here. But it is as wékkép in mind that in a well-developed market
economy Kwould be dispersed private property, in othemsdlld be in great measure publicly
owned, in yet others much would be communally owned, sm forth. It is also worth
remembering that in market economies labour is wagedp#sat in subsistence economies
"family labour" best approximates the charactdabbur relations, and that labour cooperatives
are not unknown in certain parts of the world; andrso

Let h be the human capital of person j (years of schookiagith). His effective labour
input is then Jb;. h is what one may call "traditional human capitéfiat is, for the moment we
leave aside the networks to which j belongs. For rootak ease, it helps to interpret physical
capital as "manufactured” capital, comprising such itesrfactories and buildings, roads and
bridges, machines and cables, and so on. In short, feigrabural capital here.

Human capital is embodied in workers. Given the ecormhiybwledge base and
institutions (the latter | take here to be the gegaents brought about by the interpersonal
networks), human capital in conjunction with physapital produces an all-purpose output,
Y.

10.1 Scalevs. Change

Write H =%,(hL;). His aggregate human capital. Now suppose that outjsstiplities
are given by the relationship,

Y = AF(K.H), (A>0), 1)
where F is the economy's aggregate productionibmdt is non-negative and is assumed to be
an increasing function of both &d_H

In equation (1) Ais total factor productivity. It is a combined indek institutional
capabilities (including the prevailing system obperty rights) and publicly-shared knowledge.

A macro-economy characterized by the productiontfand= would produce more if, other
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things the same, Wvere larger (that is, if publicly-shared knowledgere greater or institutional
capabilities higher). Of course, the economy wquittiuce more also if, other things the same,
K or h or L were larger. In short, technological possibilitiestfansforming the services of
physical and human capital into output, when embeduéne prevailing institutional structure
of the economy, account for equation (1).

Consider now a scenario where civic cooperation asae in the community: the
economy moves from a bad equilibrium system of mutua¢tseio a good one. The increase
would make possible a more efficient allocatiomesfources in production. The question arises:
would the increase in cooperation appear as a hewgghtealue of Aor would it appear as an
increase in Hor as increases in both?

The answer could seem a pritwidepend on the extent to which network extetieali
are like public goods. It may be thought that & éxternalities are confined to small groups (that
is, small groups are capable of undertaking cooperattions on their own - with little effect
on others - and do take such actions in the goodilequih), the improvements in question
would be reflected mainly through thestof those in the groups engaged in increased
cooperation. Moreover, if the externalities are ey wide (as in the case of an increase in
guasi-voluntary compliance in the economy as a whola@te an altered set of beliefs, even
about members of society one does not personadiykrthe improvements would be reflected
mainly through A Either way, the directional changes in macro-pertorce (though not the
magnitude of the changes) would be the same. @timgs the same, an increase io¥in some
of the_ hs - brought about by whichever of the mechanismbave considered - would mean an
increase in_Yan increase in wages, salaries, and profits, assilply an increase in investment
in both physical and human capital. The latter Woakult in faster rate of growth in output and
consumption, and, if a constant proportion of inconeze spent on health, a more rapid
improvement in health as weéfl.

10.2 Interpreting Cross-Section Findings

1 As is well known, it would not be possibleseparate the two influences if the production fiomc
has the Cobb-Douglas form, AF(K, H) = AK°H , wheréba; 0. In the text | assume that the production
function is not "Cobb-Douglas".

2 In the text | am assuming implicitly that veagtes, salary rates, and profit rates are moiuatibn
increasing functions of the marginal products pffl, and K respectively. In a perfectly competitive
world, the former three quantities would equallditer three, respectively.
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In his analysis of statistics from the 20 administrativeoregof Italy, Putnam (1993)
found civic tradition to be a strong predictor ohtmmporary economic indicators. He showed
that indices of civic engagement in the early yearhisfcentury were highly correlated with
employment, income, and infant survival in the edfy0s. Putnam also found that regional
differences in civic engagement can be traced baakalecenturies and that, controlling for
civic traditions, indices of industrialization and fiathealth have no impact on current civic
engagement. As he put it, the causal link appears fi@imecivics to economics, not the other
way round. How do his findings square with the formafatn equation (1)

The same sort of question can be asked of even less aggretpta. For example,
Narayan and Pritchett (1999) have analysed statistidsoosehold expenditure and social
engagements in a sample of some 50 villages inareazto discover that households in villages
where there is greater participation in villageelesocial organizations on average enjoy greater
income per head. The authors have also provided gattistasons for concluding that greater
communitarian engagements result in higher househgleinelture rather than the other way
round.

To analyse these findings in terms of our macroeconooniouiation, consider two
autarkic communities, labelled by i (= 1, 2). | simplily assuming that members of a
community are identicaf. Denote the human capéapgrson in community i by.IBy h | now
mean not only the traditional forms of human caphekb{th and education), but also network
capital. | denote by Lthe number of hours worked by someone in, i, byhe size of i's
population, and by Khe total stock of physical assets in i. Aggregatewiuly, is,

Y, = AF(K.NhL). ()

Improvements in civic cooperation are reflecteshareases in Aor h or both. It follows
that if civic cooperation were greater among peapleommunity 1 than in community 2, we
would have A > A, or, h >h, or both. Imagine nowttthe two communities have the same
population size, possess identical amounts of physicalatagand work the same number of

hours. GNP in community 1 would be greater than GNeommunity 2 (i.e., Y >Y ). More

¥ putnam stressed the importance of civic emgegt for making government accountable and
responsible.

4 This is a privilege theorists are able tmgnd good advantage. By assuming that potentiifligrent

entities are identical, we are able to avoid hawingontrol for differences” in those same entiti€he
assumption permits us to better understand statigtdrrelations within multivariate relationships.

30



generally, an observer would discover that, contrglfior differences in K and L, there is a
positive association between a community's cooperatilere (be it total factor productivity,
A,, or human capital,;h) and its mean householdnre@Y;/N). This is one way to interpret the
finding reported in Narayan and Pritchett (1999).

Consider now a different thought-experiment. Imadinat in year 1900 the two
communities had been identical in all respects buttHer cooperative culture, of which
community 1 had more (i.e., in 1900, A 3 A, qr h>or both). Imagine next that, since 1900,
both A and h have remained constant. Suppose nextebate in both places have followed
a simple saving rule: a constant fractipn s (>f@ggregate output have been invested each year
in accumulating physical capital. (For the momantdgine that net investment in human capital
in both communities is nif) In order to make tloenparison between the communities simple,
imagine finally that the communities have remained idahin their demographic features. It
is then obvious that in year 1970 community 1 woulditieer than community 2 in terms of
output, wages and salaries, profits, consumption, antthvea

Notice that we have not had to invoke possiblesiases in total factor productivity (A)
or human capital (h) to explain why a cooperativétuce is beneficial. In fact, | have
deliberately assumed that neither A nor h chargesthe_scalef total factor productivity and
human capital that has done all the work in oulyaisof the empirical finding, we haven't had
to invoke secular improvements in them to explain whyoae cooperative society would be
expected to perform better economicaily.

The problem with the above interpretation of the ieicgd findings is that it doesn't tell
us how an increase in trust (as discussed formally indBeg} translates into changes in the
variables that make up macroeconomic statistics. | massymed that an increase in trust
translates either into an increase in human capitaito an increase in TFP or both. In the
Appendix | present a simple model in which | am ablpresent an exact capital model (i.e.,

shorn of index number problems) in which an increasgrust translates into increases in total

> 1t can be argued that the extent to whichpfeeave for their future is itself an influencesotial
capital: people would save more if they trustedr timstitutions to protect their savings. | abstriiom
such effects because to include them would meesilyforce the argument | am about to offer in #d.t

16 For a different perspective from the one laivocating here, see Solow (1995), who suggelssed t
if social capital is a potent force in economic&epment, it should find itself reflected in growthtotal
factor productivity. In the text | have shown ttta¢re needs be no growth in the As for social ehfut
influence economic performance.
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factor productivity (TFP), and thereby wages andrisa
10.3 Network Inefficiencies

As the communities in the thought-experiment weeljast conducted are both autarkic,
there is no flow of physical capital from one to tiker. This is an economic distortion for the
combined communities: the rates of return on investmepiiysical capital in the two places
remain unequal. The source of the distortion is thetage nature of the two communities,
occasioned in our example by an absence of marketaditikem. There would be gains to be
enjoyed if physical capital could flow from community®2community 1.

Autarky is an extreme assumption, but it isn't ale@ding assumption. What the model
points to is that, to the extent social capitabislesive, it inhibits the flow of resources, in this
case it impedes a movement of physical capital from tawe po the othef. Put another way,
if markets don't function well, capital does not méngen community 2 to community 1 to the
extent it ideally should. When social networks witkisch community block the growth of
markets, their presence inhibits economic progress.

11 Microbehaviour Again: Dark Matters

In this paper social capital has been defined aspetsonal networks where trust is
maintained by the mutual enforcement of agreementgi¢Beb). There is however a dark side
of social capital. Two potential weaknesses of resaalioeation mechanisms built on mutual
enforcement are easy enough to identify:

11.1 Exclusivity. Networks are exclusive, not inclusive. This means ‘thabnymity”, the
hallmark of competitive markets, is absent from the djmera of networks. When market
enthusiasts proclaim that one person's moneyge@sas any other person's in the market place,
it is anonymity they invoke. In allocation mechanssgoverned by networks, however, "names"
matter. Transactions are personalised. This, as lessraged, implies inefficiencies: resources
are unable to move to their most productive uses.

11.2. Inequalities. The benefits of cooperation are frequently capltimethe more powerful
within the network. McKean (1992), for example, hacavered that the local elite (usually
wealthier households) capture a disproportionate sbfatiee benefits of common property
resources, such as coastal fisheries and forest prodwst®ver, empirical work has for the

most part only uncovered inequalities in the distrdruof benefits of cooperative behaviour.

7 A similar argument can be advanced as redabdsir mobility and credit.
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Such findings are consistent with the possibiligttall who cooperate benefit. The reason why
social capital continues to radiate a warm glow @nliterature is that the examples that have
motivated thinking on the subject have been coordingtames and the Prisoners' Dilemma.

The problem is that the Prisoners' Dilemma is aroommoon economic game. Dasgupta
and Heal (1979: Ch. 3) showed that when properiptdated, neither the production of public
goods nor the management of local common property res®wives rise to the Prisoners'
Dilemma (see also Dasgupta, 2008). Even the fai@ousnot duopoly game does not conform
to the Prisoners' Dilemma.

11.3 Exploitation

| began this paper by considering a group of people have discovered a mutually
beneficialcourse of actions and have agreed to cooperdt@loywing that course. Our premise
has been that the agreement benefits all membéns aktwork. | now want to explore the idea
that long-term relationships can be fad some members. | want to explore circumstances
where some members of a network are worse off beingptre long-term relationship than
they would have been if there had been no long-tefationship.

That there can be exploitation in long-term reladitips should not be doubted. In Indian
villages access to local common-property resousoeften restricted to the privileged (e.g., caste
Hindus), who are also among the more prosperous landewites outcasts (euphemistically
called members of "schedule castes") are amongpibrest of the poor. Rampant inequities exist
too in patron-client relationships in agrarian soegeti

Inequity per_sds not evidence of exploitation. But inequities say, patron-client
relationships are known to take such forms as to mdikely that the "client" is worse off in
consequence of the relationship than he would hega n its absence. Among contemporary
societies there are many where women remain spaiédirior beings, prevented from inheriting
assets, obtaining education, and entering choice ationg, all of which excludes them from
credit, saving, and insurance markets. But suchlpewould appear to accept the restrictions in
their lives as a matter of course, without visible atilale complaint.

Dasgupta and Heal (1979: Ch. 3) found that in tlelgction of public goods and the

management of local common property resources a playermax valugs smaller than the

payoff she receives in a non-cooperative equilibrigim.the Prisoners' Dilemma the two

coincide, which is what makes the game so very spet€iah) gap (between the equilibrium
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payoff and the min-max value) can be so exploitedgbate members of a network are worse

off in a long-term relationship than they would béhi¢ relationship had not been entered into
(Dasgupta, 2000, 2008). The basic idea is this:

Consider a one-shot game possessing a unique non-coggeratilibrium, but where

the min-max value of every member is smaller tharegislibrium payoff. (So the game is not
a Prisoners' Dilemma.) Let us now imagine that the gantebe repeated indefinitely. Let the
agreement among the parties read as saying that ohe wfembers is to receive a per period
payoff less thamer payoff in equilibrium in the one-shot game.

Call someone a conformistshe cooperates with those who are conformistgbnishes
those who are non-conformists. This sounds circhiarit isn't, because the social norm we want
to study requires all parties in the network to dtaetprocess by keeping their agreement. It
would then be possible for anyone in any periadetermine who is a conformist and who is not.
For example, if ever someone was to break ther@igigreement, she would be judged to be a
non-conformist; so, the norm would require all gagrtio punish the non-conformist by forcing
her to her min-max value. Moreover, the norm wouldumegthat such a dire punishment be
inflicted not only upon those in violation of theginal agreement (first-order violation); but also
upon those who fail to punish those in violatiorihaf agreement (second-order violation); upon
those who fail to punish those who fail to punisbse in violation of the agreement (third-order
violation); ... and so on, indefinitely. This inifie@ chain makes the threat of punishment for errant
behaviour credible because, if all others were tdazamto the norm, it would not be worth
anyone's while to violate the norm. So long as f@dpn't discount future costs and benefits at
too high a rate, keeping one's agreement would teenutually-enforcing.

12 Conclusions

Writings on social capital have a warm glow abbetd¢oncept. That relationships matter
for a person's well-being is no doubt a trite obeson; but people writing on social capital have
claimed more. They have claimed that social cajsit@h economically productive asset, a source
of much that is good about economic and politicati@ighips.

The original literature claimed less though. Some daEghsocial capital as an input in
the production of human capital (Coleman, 1988), evbthers regarded it as the sort of civic
engagement that helps to discipline public offici®@atham, 1993). The subsequent literature

has gone far beyond those modest claims. Among develogoe@nbmists social capital has
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been interpreted as communitarian relationships. Intdesrwhere the law does not function
well, where officials regard the public sphere totleir private domain, where impersonal
markets are often absent, communitarian relationshgw/laat keep people alive, if not well;

hence their attraction for many contemporary developraeonomists. But we need to bear
counterfactuals in mind. It could be that communitanalationships prevent impersonal
transactions from taking place. Moreover, persondibations inherited from the past can

prevent public officials from acting dispassionately.atvappears as corruption in the North
could well be social obligation in the South. Similfaone man's civic association in the North
is another man's special interest group.

In this paper | have suggested that social capitast seen as interpersonal networks and
that if the concept is to be useful, attention stidnd paid to engagements within networks that
are subject to mutual enforcement (Section 5). We dhamsgess the worth of social capital by
studying what networks are engaged in. Some wouldobed to be progressive, others
reactionary, yet others violent. That said, the desgerlying feature of an economy whose
presence is necessary if it is to progress ish@etonomy's social capital, but rather the extent
to which individuals trust one another. In this paperhave also studied how social capital is
a means to creating trust. It is a commonplace to shgytthat an economy's performance
depends on its institutions. True enough, buttutstns don't grow in vaccuum, their functioning
depends on trust. In any given historical situatiomctvimstitutions should be run on external
enforcement of agreements and which on mutual egrioent is a problem to which we still have
no firm answer. Determining the right interplayveeen interpersonal networks and impersonal
public institutions remains the central problenthef social sciences. Mutual trust is the elusive

bird all societies would like to capture.
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Appendix

How does an increase or decrease in trust translatmadmeconomic statistics? Our
numerical example in Section 5 captured a salieimtpthat an increase in trust raises incomes
by permitting a more efficient allocation of resa@scAs working capital was put to better use
under cooperation, as wasBabour. Consider now two communities that are idahiicall
respects, excepting that in one people have cooedirstan equilibrium where they trust one
another, while people in the other have coordinatexh equilibrium where they don't trust one
another. | show below that the difference betw&ertwo economies would be reflected in their
total factor productivity, which would be highertime community where people trust one another
than in the one where they don't. Enjoying great@me, individuals in the former economy are
able to put aside more of their income to accurawtapital assets, other things being equal. So
the economy's wealth would grow faster. Mutualttwusuld be interpreted from the statistics as
a driver of economic growth.

Consider a timeless, subsistence economy bbuseholdsif = 1,2,...N). There is a
single perishable capital good, which, in combinatath labour, can produce a perishable
consumption good. You could imagine that the chpiéaare considering is a form of "working
capital" (it doesn't last beyond one period) and thaput is consumed entirely. Labour is
supplied inelastically. If househoidvorks withK; units of a capital, it can produé€K,) units
of output. Note that this means that households lta& same technology of production at their
disposal.

| assume thak(0) = 0,F'(K,) > 0, and because labour is also a factor of proalugcti
F"(K) < 0. This means that Fsgictly concave. LetY;be households output. Aggregate output
would then be

Y =2Y. (A.1)

Let us being by imagining that households dorgttome another at all, meaning that they
areautarkic. Suppose ownsK. units of capital. Under autarky, househdddoutput is=(K),
which means that aggregate output of the econdiny,

Y =2Y, = ZF(K). (A.2)

Now suppose that householdandj form a long term relationship, while all others
remain autarkic. We may imagine that each yeandj have access t&; and K units,

respectively, of the capital asset. SupGseK;. Then the two households would maximise their
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joint output if each were to work witiK(*K;)/2 units of capital. (Hint for proof: is the same
for all households and is a strictly concave fuoredi This would involve giving (Ki-K;)/2 units
of capital tg, with the understanding thatvould, say, repay by sharifig extra produce in some
agreed upon manner. (Recall the sharing rule westigated in the example of the "putting out"
system of cooperation.) Househokl(respj's) output would be,

F(Ki-(Ki-K))/2) = F((K+K))/2)

(resp.F(Ki+(K-K))/2) = F((K+K)/2)).
By the strict concavity of, we have

2F((Ki+K))/2) > F(K) + F(K)), (A.3)
which is why it pays andj to enter into an agreement. The incoiinasd] are larger because
of that agreement. One is then tempted to sayhtbdtuman capital of botrandj has increased.
The output of all other households remain the samlying that the agreement betwaeand
j creates no externalities), but because the aggregtaet ofi andj increases, economy wide
output increases. And so on for all other possible mésvthat may form;_every possible

network would gain by sharing their initial endown®enf capital equally and splitting the

increased output in some agreed upon matirtée grand coalition of all households were able

to form as a giant network, each household wouldeusuch an agreement, work wai{K,)/N
units of capital.

Interestingly, it is simplest to study the effectamgregate output of network formation
if we (i) imagine that households are autarkic @fdary the distribution of initial endowments.
Cooperation within networks of households can thestudied by tracking the effect of thee
distribution of initial endowments on aggregatepoiin a world where households are autarkic.

Formally, writeK = XK. Notice that aggregate outpiyt,would be lowest if households
were autarkic and the entire capital asset of the@uyg was owned by one household. By the
same tokenY would be at its highest possible level if householdseveeitarkic and each
household had inherited(K)/N units of capital. Writex, = K/K. Thus, a distribution of inital
endowments can be expressed as a vector on the unitsiofiplelimensions, that is,

0= (0, vy Oy eey ), whereq; > O for alli andXa, = 1. (A.4)

If « is the vector of endowment shares, household i's endowster= oK.
Because F is strictly concave, we know that forahtisfying (A.4),
YF(KIN) > ZF(,K) > F(K). (A.5)
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Define

A(e) = ZF(K)/F(K) = ZF (o, K)/F(K), whereq satisfies (A.4). (A.6)
Notice thatA is a symmetric function. Notice also t#é minimum values is 1 (whéf =K for
somei) and its maximum value is attained wHén= K/N for alli.

It helps to simplify some more and assume H{#t) = K,°, where 08<1. (That is, the
production function is Cobb-Douglas.) In this casegjAeduces to the form

Ae) = ZKP/KP = Zo P, whereg, satisfies (A.4).

Because every equality-enhancing redistributiomibial endowments raises aggregate
income when households are autarkic, we may conchatemhen networks form, th&that
results from the re-allocation of capital in protioe rises. We now have a direct connection

between the extent of truamong people in an economy and total factor prodtctiAn

increase in trust among a group of people willer&igal factor productivity ansimultaneously

raise implicit wages in the economy in question.
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