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Abstract

We study the co-evolution of social participation and social capital accumulation, taking the view that
the former contributes to the latter, and both contribute to socially enjoyed leisure. We show that a process
of substitution of private for social activities (observable in some advanced, affluent economies), might be
self-reinforcing and lead to a Pareto-dominated steady state. We find some scope for policy intervention, but
we also acknowledge its difficulty.
© 2006 Elsevier Inc. All rights reserved.
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1. Introduction

“I am one and only child to my parents. All my life I wanted to have a brother or a sister. Now it
is possible! At this site we will find everybody his/her brother/sister”. This announcement, found
on an internet site, is one of the many possible examples of private services providing an imperfect
substitute for certain interpersonal relationships.! While providing a brother or sister is clearly
hard for any private provider (but one’s parents), maybe things are easier for ‘friendship providers’.
Indeed, one finds plenty of them in magazines, on the internet and through other channels. What
does a friendship provider offer? Essentially, it provides on a market base some services that are
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traditionally obtained through relational activities outside of the market.> More generally, we can
say that it is now common, especially in affluent societies, to find market substitutes (in general,
imperfect substitutes) for given relational services (like friendship, socially enjoyed leisure, and
several forms of social participation).?

The diffusion of such substitutes may be interpreted as a sign of their efficiency and of their
superiority to traditional social channels. For instance, one may argue that dating services reduce
matching costs, that encountering potential ‘friends’ who were pre-selected by some ‘intelligent’
system reduces relationship building costs and that services that automatically remind you of
anniversaries reduce relationship maintenance costs. Alternatively, one may argue that an artificial
matching or relationship building and maintenance system impoverishes social relationships of
their social nature. In the narrowest view, this just amounts to saying that socially provided
and market provided relational services are imperfect substitutes. There is some evidence that the
substitutes that may be bought with the additional income granted by a stronger private orientation
are not sufficient to compensate the welfare loss in relational domains.

Broadening the perspective, one has to recognize that social relationships are characterized,
almost by definition, by the fact that individuals are highly exposed to the external effects of other
people’s behavior. Some of these externalities have to do with the process of identity building.
Although important, as argued by Akerlof and Kranton (2000), we do not tackle them here. Other
external effects arise because the ‘production’ process of relational services may be described as
‘joint production’, to use Cornes and Sandler’s (1984) terminology. Further externalities are due
to the fact that relational activities shape a social environment, which affects the ’productivity’ of
future social interaction.’

A substitution of market for social provision of relational services may bring about a reduction
in the exposure to such external effects. We investigate this substitution process and in particular
the possibility that it stimulates economic growth and is stimulated by it. To do this, we develop
a simple growth model that studies the co-evolution of social participation and social capital
accumulation. These concepts and the contribution of our work to the literature are discussed in
Section 3, after having presented in Section 2 the main features of our model in a non-technical
way. Section 4 presents the formal model, whose dynamics and welfare properties are analyzed
in Sections 5 and 6, leaving some final comments for the concluding section.

2. Main features and scope of the model

Several services from social interaction, like friendship and many forms of socially enjoyed
leisure, are not recorded by national accounting. By contrast, many of their private substitutes enter

2 For instance, the ‘Managed Friendship Service Provider’ offers that “you choose your friends from a network
of pre-screened accredited Friendship Providers”; in other words, it is the system that selects your ‘friends’ (from
http://www.funny.co.uk/stuft/art_71-2225-The-Managed-Friendship-Service-Provider.html).

3 Among the many possible references, see Moscovici (1993) for the psychological importance of social relationships and
Postlewaite (1998) for a discussion of the opportunity to include in the utility function objects different from consumption
and leisure. Poutvaara and Wagener (2004) study the role of religious groups as friendship providers.

4 For instance, Nickerson et al. (2003) provide interesting evidence of the negative impact of the ‘goal for financial
success’ on satisfaction with family, friendship, job and with overall satisfaction.

5 Eaton et al. (2000) make a similar point, emphasizing the relevance of shared experience for social interaction. While
their model is used to explain phenomena like cultural imperialism, superstars and fads, we are rather concerned with
social capital accumulation, but we share the view that the time spent in the past by other people in the same activity as
ourselves increases returns to our social interaction with them. We thank an anonymous referee for addressing us to this

paper.
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in GDP records. Therefore, a widespread substitution of market for social provision of relational
services may appear in official numbers as economic growth. Moreover, if this substitution is a
reaction to changes in social environment that render social activities less rewarding relative to
their private substitutes, and if this reaction further worsens the social environment, the result may
be a self-feeding process of economic growth and social impoverishment.

We investigate the conditions under which such a process may arise. We then ask whether
economists should worry about it or not. To do it, we develop a model in which individual utility
depends on two goods, a market provided private good and a socially provided relational service.
The acquisition of both goods requires time. We call ‘private activities’ and ‘social activities’ the
time devoted to production and consumption of the respective good. For the sake of concreteness,
we may think of work (and private consumption) on one side and of socially enjoyed leisure on
the other side.

These two activities are substitutes, because individuals are endowed with a fixed amount of
time, which may be allocated between them. We consider two alternative forms of time allocation:
amore relational-oriented one, with a higher ratio of social to private activities, and a more private-
oriented one, with a lower ratio. An example is part-time versus full-time job (or, more generally, a
shorter versus a longer working day). In the rest of this paper we measure ‘social participation’ by
the proportion of individuals following the relational-oriented strategy. We take the view that social
participation changes over time according to an evolutionary dynamics. This means that individ-
uals respond in a boundedly rational way to the incentives they face. Such response is particularly
plausible if one thinks that imitation of other people’s successful behavior (or reinforcement of
one’s own successful behavior) plays a relevant role in individual choices of time allocation.

Incentives to adopt either strategy depend on their relative rewards, which in turn depend on
the specific technology we assume. Our main assumption is that private activities are less exposed
to external effects than social activities. We assume that this holds for the effects of both past and
current social participation. This assumption is crucial and defines the scope of applicability of
our model.

It seems natural to assume that rewards to social activities depend more crucially on current
social participation than rewards to private activities. For instance, my wage and my private
consumption may change a little as a consequence of aggregate changes in social participation,
but the pleasure I gain from socially enjoyed leisure is likely to be much more sensitive to them.
We go to the extreme and assume no static externalities in private production, whereas current
social participation increases individual rewards to social activities.

On the other hand, past choices of time allocation are also likely to affect the relative productiv-
ity of private and social activities. This is because they may contribute to private and social capital
accumulation, and possibly also to technological development. We neglect here for simplicity the
role of investment in any form of private capital, either physical or human; yet, our companion
paper (Antoci et al., 2005), which takes it into account, makes us confident that our results can be
generalized in this direction.

We rather concentrate on the fact that social capital accumulates when social participation is
high enough to maintain existing relationships and create new ones.® We think of social capital here

6 Since we consider here social capital as an accumulated externality, we can only speak of investment in a metaphorical
sense. Observe, yet, that in many forms of non-material capital consumption and investment are not opposed (e.g., the
use of knowledge increases its stock, rather than diminishing it). It is interesting to notice that the idea that the use of
a good increases its stock goes back to the Aristotelian analysis of ethical virtues, whose seeds are still to be found in
Nussbaum’s (1986) investigation of relational goods.
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in terms of relational networks and social norms arising as a by-product of social interaction.” The
presence of such norms and networks improves the quality of social environment and increases
the opportunities available to social activities. Therefore, it increases their absolute return. We
assume that it also increases the return to social activities relative to private ones. The argument
is the same as above. Indeed, even if my productivity at work (and the pleasure I derive from
private consumption) might be influenced by existing social norms and networks, my socially
enjoyed leisure is likely to be much more sensitive to them. We then go again to the extreme
and assume no effects of social capital on the productivity of private activities. We adopt the
simplifying assumption of letting social capital and relational services just depend on past and
present social interaction outside of the market. By contrast, it is clear, for instance, that social
norms and relational networks are also generated through interaction on the job, that colleagues
may become friends and that starting a formal job may expand one’s social world.® Yet our model
is not concerned with the alternative between working and not working. Rather, it is concerned
with the option between working more and working less, for instance between full-time and
part-time. Here the positive socializing effect of working seems to be dominated by the opposite
effects of decreased time availability and of increased stress.® Therefore, our simplification seems
well justified. Besides the effects of accumulable factors, there is a technological effect: growth
comes together with changes in the technology of both private production and social interaction.
Here we abstract from technological change. It is hard to assess on the empirical ground whether
such changes increase returns to social activities relative to private ones, or rather decrease them.
Indeed, one can think of examples working in both directions. For instance, new technologies
like home cinema equipment (LCD projectors, DVD players, surround speakers) and computer
sports simulators may provide individuals with better private substitutes for going together to
the cinema, musical theater or concert hall and for forming sport teams. On the other hand, the
diffusion of the internet may make individuals once again more dependent on the time spent by
other people in the same activity.'® Overall, it is not clear what kind of effects would prevail.
While precisely for this reason a deeper investigation of this issue is interesting, it is also beyond
the scope of the present study.

In our model there is no engine for long run growth. Growth may only appear in transition
towards a steady state. When social participation decreases, the overall time devoted to private
activities increases, resulting in registered growth. When the private-oriented time allocation is
more rewarding than the relational-oriented one, social participation decreases. Social capital
accumulation therefore slows down (indeed, it may even become negative), giving rise to the
possibility of a self-reinforcing process. When this is the case, we may face economic growth
and social impoverishment at the same time. In the most interesting case, in which there are
two dynamic attractors, one with low and one with high social capital, we show that the latter is
Pareto-superior to the former. Thus, the low social capital steady state may be though of as a social
poverty trap. We discuss when and how coordination of current strategies, possibly combined with

7 Notice that we measure social participation by the proportion of individuals following the relational-oriented strategy
at a given point in time, whereas social capital captures the accumulated effects of past social participation.

8 On the relationship between market and non-market forms of interaction see, among the many possible references,
Polanyi (1977), Anderson (1990) and Sacco and Zamagni (2001).

9 Alesina and La Ferrara (2000) show evidence that part-time workers participate more in social activities than both
full-time workers and non workers. In general, it seems intuitive that a widespread private orientation favors the relative
reward of the private-oriented strategy over the relational-oriented one.

10 We thank an anonymous referee for these examples.
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interventions of social policy, may bring an economy out of such a trap. While we find some scope
for policy intervention, we also acknowledge its difficulty. These are the main mechanisms at work
in our model, but before turning to them in a more formal way, let us discuss more in detail the
related literature.

3. Related literature

The economic literature on social capital (defined by Narayan, 1999 as “the norms and social
relations embedded in the social structures of societies that enable people to coordinate action
to achieve desired goals™) has provided abundant evidence of two facts: a positive relationship
between some forms of social capital and growth, and a recent impoverishment in some countries’
stock of social capital!'; moreover, it has provided a few models explaining certain features of
social capital accumulation. For instance, DiPasquale and Glaeser (1999) show theoretically
and empirically that homeowners invest more than renters both in social connections and in local
amenities; Glaeser et al. (2002) argue that individuals invest in social skills in the same way as they
do in human capital; Alesina and La Ferrara (2000) find theoretically and empirically that social
participation is higher where income inequality, ‘racial’ segmentation and ethnic segmentation
are lower; Routledge and von Amsberg (2003) argue that technological change may increase labor
mobility and therefore decrease social capital.

There are a number of features we add to this literature. First, if the positive link between social
capital and growth makes people worry about the possible consequences of social impoverishment,
we take a stronger position: even if the decline in social capital were matched by higher (rather than
lower) growth, or even if it were itself an engine of growth, its overall welfare consequences might
be negative!?; moreover, we find that a problem of social poverty may emerge in an economy
in which individuals are identical in terms of preferences, technology and endowments, so that
Alesina and La Ferrara’s (2000) findings imply that the same problem will be even more serious
in highly segmented or unequal societies. Second, we advance the existing literature by explicitly
studying the bi-directional link between social participation and social capital accumulation.
Third, unlike Glaeser et al. (2002), we do not conceive social capital as a private asset, but rather
as a ‘social’ asset, thus remaining close to Narayan’s (1999) above quoted definition. While we
share with Routledge and von Amsberg (2003) this focus on the ‘social’ aspects of social capital,'>
we differ from them by emphasizing its ‘capital’ aspect as well and by explicitly modelling its
accumulation. Finally, while in a companion paper (Antoci et al., 2005) we study growth and
social capital accumulation within a neoclassical framework, starting from the assumption that
individuals are fully rational, here we explore the idea that social dynamics may be the result of
boundedly rational behaviors (for instance, it may be driven to a large extent by imitation of other
people’s successful behavior).

The possibility that economic growth brings about the destruction of old patterns of social
relationships is an old concern in social sciences, dating back at least to the observers of the

1 See Sobel (2002) for a critical discussion of this literature and Coleman (1988, 1990) for seminal work. The World
Bank (2006) has an excellent website on the subject. Knack and Keefer (1997) and Zak and Knack (2001) present some of
the most relevant empirical findings about the relationship between social capital and growth. Putnam (2000) documents
in detail the rise and decline of U.S. social capital over the XX century; among others, Costa and Kahn (2003) discuss the
causes of this phenomenon.

12 See Sharpe (2004) for an articulated perspective on the various bi-directional links between productivity and social
development.

13 See also Bowles and Gintis (2002), and Schiff (1992, 2002).
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effects of the industrial revolution. Although old, it remains extremely actual, since, as Hirsch
(1976) and Putnam (2000), among others, well document, it may explain important trends of
contemporary economies. A new attention is now paid to the idea that this same process may
further stimulate economic growth, inducing a substitution of private for social activities. There is
an environmental economics literature that focuses on this mechanism: see, among others, Antoci
and Bartolini (1999, 2006). While this literature mostly focuses on natural resources, our focus
is rather on the social environment.

Our work is also related to Corneo’s (2005) finding that television watching and work hours
are positively correlated across countries. He explains this fact with a model of time allocation
among labor, private leisure and socially enjoyed leisure, with strategic complementarity in the
latter and therefore multiple equilibria. Here we bond together a higher amount of time devoted
to work and private consumption into a single private-oriented strategy. We then focus on a
similar time allocation problem, with strategic complementarities in socially enjoyed leisure (or,
more generally, in social activities).'# In particular, we share his consideration that the latter
generates 'relational goods’, a concept introduced by Uhlaner (1989) and amounting to a special
case of Cornes and Sandler’s (1984) joint production model. Relational goods or, as we called
them above, relational services, have the peculiar features that they cannot be enjoyed alone and
that their enjoyment depends on both own and other people’s contribution, so that they are an
intermediate case between private and public goods.!> What we add to Corneo’s analysis is the
consideration that the relational services one derives from social interaction also depend on the
social environment in which interaction takes place.

4. The model
4.1. Technology and preferences

We model an economy composed by a continuum (of measure 1) of identical individuals (i.e.,
with identical preferences and technology), whose utility depends on the services of a private
consumption good, Y, and of socially enjoyed leisure, B. Every ‘day’ (we adopt a continuous
specification of ‘days’) individuals choose how to allocate their time endowment (normalized to
1) between production of Y (fraction 1 — s of their time) and production of B (fraction $).16 For
simplicity, we assume that individuals face a binary choice of time allocation: they may choose
s € {sp, sr }, where 0 < sp < sg < 1. Choice of sp corresponds to a more private-oriented time allo-
cation; choice of sg to a more relational-oriented one. This binary choice makes intuitive sense if
we think of the alternative between working full time and part time.!” In what follows a subscript P
(R) will denote variables referred to individuals choosing the private-oriented (relational-oriented)
time allocation.

14 See Cooper and John (1988) for general results on strategic complementarities and multiple equilibria, and Becker
(1965) for seminal work on the economics of time allocation.

15 Often quoted examples include social approval, solidarity, friendship, sharing life with another person and creating
or reinforcing group identity or the sense of affiliation to a group (possibly through identification with social or ethical
norms).

16 More precisely, we think of fractions s and 1 — s in terms of time devoted to both production and consumption of the
respective good. We will refer to s indifferently as time devoted to ‘social activities’ or to ‘socially enjoyed leisure’.

17 In our companion (2005) neoclassical paper we show that allowing s to be a continuous variable does not alter the
qualitative results, but in the present evolutionary context a continuous choice space would unnecessarily complicate the
analysis, without adding much insight.
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We emphasize the private nature of Y by assuming that its production just depends on own
choice of time allocation and is greater under the private-oriented choice than under the relational-
oriented one: namely, Yp > YRr.

Socially enjoyed leisure yields services B in an amount that also depends on other people’s
time allocation and on the opportunities available in the social environment:

Bi(Ks, x) = 5iS(Ks, x), 1i=P,R. (1)

Here S(Kj,x) represents the opportunities available in the social environment, which depend on
the level K; of social capital and on the fraction x € [0,1] of individuals choosing the relational
strategy (i.e., on social participation)!8:

S(Ks, x) = [srx + sp(1 — x)IPKY. 2)

Here >0 and y € (0,1) are parameters.'® The squared bracket is the aggregate amount of time
currently devoted to social activities. K, in turn, captures the accumulated effect of past social
participation. Notice that S(Kj,x) is an increasing function of x. Notice as well that in our model
time devoted to social activities is not itself a final good, but rather an intermediate good, whose
value in terms of socially enjoyed leisure depends, besides upon own choice of time allocation,
also upon available social opportunities. Finally, observe that higher levels of current social
participation may substitute to a certain extent for lower levels of past participation (and the other
way around), to attain a given level of social opportunities.

An important assumption implicit in Egs. (1) and (2) is that social capital is an essential factor:
for any x, S(0,x) =0 and therefore B;j(Kj, x) =0 for i =P, R. We can think of this as a normalization,
but it has relevant analytical implications, which we shall mention. We can now summarize
individual i’s payoff as

Hi(KSa -x) = F(Yl7 Bi(KSa -x)) = F(Yl’ siS(KS? X)), 1 = Pv Ra (3)

where function F is assumed to be strictly increasing in both of its arguments and of class C! in
its second argument.

At the core of our model is the idea that a private-oriented choice of time allocation may work
as a self-protection device against a deterioration of social environment. To capture this idea, we
assume that a reduction in the social opportunities available S(Kj,x) imposes a greater negative
externality on individuals choosing sr than on those choosing sp, because the former are more
exposed to the effects of other people’s behavior than the latter ones:

aHR(K87x) aHP(K57x)
> .
daS(Ks, x) daS(Ks, x)

“

This condition, which implies that the difference ITr — ITp is increasing in S(Kj,x), may be
satisfied by several specifications of F.

18 Let us emphasize that x= 1 does not mean that individuals spend all of their time in social activities, but rather that all
of them spend relatively more time in these activities and relatively less time in private ones.

19 The assumption y < I rules out the possibility that the only two possible attractors of dynamics (6) introduced below
are K = 0 and oo. Indeed, our results can be extended to the case y > 1, although this is not very interesting. The extension
is available from the authors upon request for a special case of the model.
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4.2. Evolution of social participation

Denote the payoff differential between the two choices of time allocation by
ATI(Ks, x) = IIr(Ks, x) — ITp(Ks, x)
and the average payoff by
(K, x) = xITr(Ks, x) + (1 — x)ITp(Ks, x).

We follow an evolutionary game approach and assume that the time derivative of x & = dx/dt,
is given by the so called ‘replicator equation’ (see Weibull, 1995):

& = x[ITr(Ks, x) — [1(Ks, x)] = x(1 — x) ATT(Ks, x). (5)

The choice of the replicator dynamics as social selection mechanism does not imply a real loss
of generality in a two-strategy setting like the one of the present paper. As pointed out, e.g. by
Bjornerstedt and Weibull (1996), every payoff-monotonic selection dynamics can be represented
in terms of the replicator dynamics (by means of a suitable time and/or strategy dependent factor)
and, moreover, such dynamics is consistent with several realistic individual and social learning
mechanisms, such as simple forms of reinforcement of successful own behaviors or imitation of
other people’s observed successful behaviors (see also Borgers and Sarin, 1997 and Schlag, 1998
for deeper insights into the behavioral microfoundations of the replicator dynamics).

4.3. Social capital accumulation

Denote the aggregate amount of services provided by social activities by
B(Ks, x) = xBr(Ks, x) + (I — x)Bp(Ks, x).

We assume that social capital increases in B(K, x), because when individuals devote more
time to social activities, and jointly enjoy their services, they are not only able to exploit available
social opportunities, but they also build new ones in the form or relational networks, associations,
organized groups, shared norms, and so on. At the same time, existing social capital depreciates
over time, because relationships slowly die out if not taken care of. Therefore, letting 6 >0 be
the depreciation rate of K and defining K = dK,/dt, the easiest way to describe social capital
accumulation is

K, = B(Ks, x) — 6K. (6)

5. Dynamic analysis

We analyze dynamics (5), (6) in the region of the plane (Kg,x) in which Kg>0and 0 <x < 1.
Consider first the locus of steady social participation.

Lemmal. Wehave x =0< {(x =0V x =1V AII(Ks, x) = 0}. There are only two possible
cases.

(a) If there exists a pair (Kg,x) such that Ks>0 and ATI(K,,x)=0, then this latter equation
implicitly defines a function Kg(x), which is strictly decreasing and whose graph coincides
with a level curve of S(Ks,x). We have x > 0 above this graph and x < 0 below it.
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(b) If there does not exist any pair (Kg,x) such that K;>0 and AIT(Kg,x)=0, then Y(K;,x),
ATl (Ks,x) <0, meaning that the private-oriented time allocation strictly dominates the
relational-oriented one, and we have VK; >0, V¥x € (0,1), x < 0.

Proof. The first condition follows immediately from Eq. (5). For case (a), if there exists a value
S > 0 of S(K;,x) which satisfies AIT(K;,x) =0, then this latter equation is satisfied by any combi-
nation of K and x along the level curve S(Ky, x) = S. This level curve defines a function K¢(x) =
{Ssp + (sr — sp)x]P}"7, whose derivative is dKs(x)/dx = (3S(Ks, x)/3x)/(3S(Ks, x)/3Ks) <
0 and whose graph coincides with the graph of the function K (x) implicitly defined by
ATI(Ks,x) = 0.

For case (b), if AIT(Ks, x) #0 for any value S > 0 of S(Ks, x), then it must be the case
that V(Ks,x), AIl(Kg,x) <0, i.e., [TrR(K;,x) < ITp(Ks,x). To see this, observe that when K =0 this
inequality holds Vx, since S(0,x)=0, Yp>Yr and F is strictly increasing in both arguments, so
that F(Yp, 0)> F(Yr, 0). Then by continuity of F in its second argument, and of Bp and Br
in their arguments, the fact that AIT(K;,x) never crosses zero implies that it must always be
negative.

Finally, the signs of X in the various regions in both cases (a and b) follow from condition
@. O

In words, social participation does not change over time if either the entire population chooses
the same time allocation (be it the relational or the private one), or it splits between the two
allocations in such a way that everybody is indifferent between her own choice and the alternative
one. The relational choice is more rewarding than average, and therefore spreads over, when
available social opportunities are higher than a given threshold. In case (a), such threshold is
finite and it may be attained by any combination of social capital and of social participation on
the graph of the decreasing function K(x).2’ In case (b), the threshold is infinite and the private
choice always spreads over.?!

Comparative statics on the curve & = 0 is easy: if, given sg and sp, YRr increases and comes
closer to Yp, then the curve ¥ = O shifts to the left, expanding the set of (Kg,x) pairs such that
X > 05 if, given YR and Yp, sp increases and comes closer to sg, then the curve shifts to the
right, expanding the area where ¥ < 0. In other word, a reduction in (¥Yp — Yr) and an increase in
(sr — sp) both favor an expansion of social participation. Consider now the locus of steady social
capital.

Lemma 2. We have Ks =0 < {K, = 0V K = K (x)}, where Ky(x) is the strictly increasing
function

Kyx) = { [sp + (sg — sp)x]' TP }1/11/

8

We have K¢ > 0 below its graph and K, < 0 above it.

Proof. The result follows immediately from the definition of B(K, x) and from plugging Egs.
(1) and (2) into (6). O

20 Recall that K, and x are substitutes in generating social opportunities.
21 The fact that we do not have a case in which the relational choice always spreads over is due to continuity and to the
assumption that social capital is an essential factor.
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According to (6), decay is linear in social capital, whereas the aggregate amount of services
provided by social activities is a concave function of K, for any given level of x. Therefore, Ky is
an inverted U shaped function of K, crossing zero twice, at the origin and at some value K >0,
which depends positively on x as described by the function K(x).?> An increase in sp, in sg or
in (sg — sp), and a decrease in 8, all shift the graph of K(x) to the right, expanding the area of
positive social capital accumulation. We can now consider the fixed points of dynamics (5), (6).

Lemma 3. In the plane (K,x), points (0,0), (0,1), (K4(0), 0) and (K(1), 1) are always fixed
points of dynamics (5), (6). If the two curves K(x) and K(x) cross at some x* € (0,1), then there
exists an interior fixed point (K, x*) with K} = Ko (x*) = Ky(x*) > 0. If an interior fixed point
exists, then it is unique.

Proof. Uniqueness follows from the fact that K(x) is strictly increasing and K(x) strictly
decreasing. The other results follow from Lemmas 1 and 2. [J

The stability properties are established in the following proposition.?

Proposition 1. Dynamics (5), (6) has two possible asymptotic attractors in the plane (Kg,x):
points (K(0), 0) and (K(1), 1).

e In case (a) of Lemma 1, there are three subcases:
1. iff(s(O) > K(0), then only (ks(l), 1) is an attractor;
2. if K(0) < K(0) and K(1) < K¢(1), then both (K(0), 0) and (K(1), 1) are attractors;
3. if Ky(1) < K(1), then only (K(0), 0) is an attractor.

e In case (b) of Lemma 1, only (K4(0), 0) is an attractor.

Proof. If the interior fixed point (K, x*) exists, it is easy to show that it is always a hyperbolic
saddle. Therefore, there cannot be limit cycles around it, and by Poincare-Bendixson theorem all
trajectories converge to a fixed point. Then the results follow from Lemmas 1-3. [

Figs. 1-3 give a graphical representation of the three possible dynamic regimes.?*

Observe that, whatever the payoff function F, if the relational choice of time allocation is not
strictly dominated by the private one—i.e., in case (a) of Lemma 1, it is possible to achieve any
of the three dynamic regimes by changing the depreciation rate of social capital 3.

The most interesting case in our model is the one depicted in Fig. 2, in which both attractors
are present. Recall that, since the function K, (x) is strictly increasing, the attractor (k s(0), 0) is
characterized not only by a lower social participation than the attractor (K(1), 1), but also by
a lower level of social capital. We refer to them as to the ‘private’ and to the ‘social’ attractor,
respectively. Whether the economy converges to either of them depends on the initial value of
social capital K 9 and of social participation x°.

Along the trajectories leading to (K(0), 0) from any x > 0, the economy experiences private
growth (an expansion in the output of Y) at the expenses of social participation and ends up in a
state of ‘social poverty’; along the paths towards (Kg(1), 1) from any x < I, expansion of social
participation leads to ‘social prosperity’, but at the expenses of private growth.

22 Both analytically and conceptually, x plays here for social capital a role similar to the one played by the saving rate
for physical capital in Solow’s growth model.

23 We omit the non-robust cases in which functions K(x) and K (x) cross in either x=0 or 1.

24 In the figures, sinks are represented by full dots @, sources by open dots O and saddle points by drawing their stable
and unstable manifolds.
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Ks

Ks(0)

Fig. 1. Case a.l: only the social attractor is present.

6. Welfare and social poverty traps

We next consider the welfare properties of the two asymptotic attractors (K(0),0) and
(K(1), 1) and of the other fixed points of dynamics (5), (6).

Proposition 2. Whenever it is an attractor, (K(1), 1) Pareto-dominates every other fixed point.
In particular, when both attractors are present, it Pareto-dominates (K(0), 0). Moreover, it may
Pareto-dominate all other fixed points even when it is not an attractor.

Proof. Since IT;(K,x) is strictly increasing in both arguments for i=P, R, it follows
that under all dynamic regimes ITr(K,(1),1) > ITr(0, 1), that ITp(K(0),0) > ITp(0, 0),
that IT;(K(1), 1) > IT;(K(0),0) for i=P, R; moreover, in the case of Fig. 2 we have
Ii(Ks(1), 1) > (K}, x*) > ITi(Ks(0), 0) for i=P, R. The result is then implied by the fact
that ITr(K,(1), 1) > (K(1), 1) > (K(0), 0) in the case of Fig. 1 and that ITr(K(1), 1) >

Kr

Rs (0) Ks(0)

Fig. 2. Case a.2: both the social and the private attractor are present.
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Ks

Ks (0)

Fig. 3. Cases a.3 and b: only the private attractor is present.

MR(K?, x*) = [p(KF, x*) > ITp(K4(0), 0) in the case of Fig. 2. Finally, in the limit case
(between Figs. 2 and 3) in which the two curves K(x) and K (x) cross at x=1, we have
ITr(K (1), 1) = ITp(K,(1), 1), so that (Kg(1), 1) still Pareto-dominates all other fixed points.
Therefore, by continuity of the function F, the same must be true for sufficiently small shifts of
the curves & = 0 and K = 0, which lead to the dynamic regime of Fig. 3. [

When the only attractor is the social one, as in Fig. 1, the economy converges by itself to the
steady state characterized by the highest welfare and there is no need for policy intervention. This
is likely to happen when, given sp and Yp, § is low, sR is sufficiently higher than sp and YR is
sufficiently close to Yp. This means that shifting from the private to the relational strategy does
not imply a high cost in terms of forgone private consumption, but it implies high gains in terms
of socially enjoyed leisure; moreover, it means that social capital is easy to accumulate, because
relationships do not die out too fast.

This case might be a reasonable description of some traditional and closed societies, highly
based on shared social practices, and possibly with relevant redistribution systems. In such soci-
eties, opting for a private oriented strategy has high relational costs, which are not likely to be
compensated by increased private consumption. Therefore, even if the private strategy is adopted
by some people who experiment its virtues, it is unlikely to spread over.

Suppose that, starting from this traditional and closed society, social mobility increases and
renders social relationships more fragile and less long lasting. Suppose further that, given sp and
SR, the consumption premium to the private strategy increases, i.e. (Yp — YR) rises. At some point
along this process we pass to the dynamic regime of Fig. 2. Here both attractors are present and
welfare is higher in the social than in the private one. We can therefore call the latter a ‘social
poverty trap’.

This may be the case of a society or of a city with an intermediate level of social mobility,
in which there is a strong incentive to work more and consume more, but at the same time, if
social capital and social participation are initially high enough, there is also a strong incentive
to devote a relevant fraction of time to socially enjoyed leisure. By contrast, if social capital and
social participation are initially low, this latter incentive is weak and the economy may converge
to a social poverty trap. Barcelona and Milan might exemplify these two possibilities.
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When both attractors are present, there is clearly path dependence, since initial conditions are
crucial for long run results. The initial stock of social capital is a historical heritage. It can change
only slowly over time through social participation. Policy has therefore no direct bite on it.%>
By contrast, the initial level of social participation is a matter of current choices by individuals,
who could in principle be influenced or coordinated. When both attractors are present, for any
initial stock of social capital, there is a threshold level of initial social participation, above which
the economy is able to escape from the social poverty trap. The lower the initial level of social
capital, the higher such threshold. If policy intervention is able to induce an initial jump in social
participation above this threshold, it may drive the economy to a Pareto-superior steady state.
We next investigate this kind of policy, which is essentially a way of solving a coordination
failure problem, and suppose that the government is able to coordinate initial choices so that
x0=126

When K > K(1), the relational strategy is individually more rewarding than the private one
once universally adopted, so that the initial intervention would then be self-sustaining. Yet, when
K g > K,(1), policy intervention may be harder because the relational strategy is at the beginning
less rewarding than the private one even with x= 1. Individuals have therefore an incentive to
deviate. They should in some sense be patient, and keep trusting the government, to shift to the
relational strategy at the beginning and then to stick with it.

Notice that coordinating x° requires that the government has the ability to make a substantial
fraction of individuals deviate from their usual way of deciding how to allocate their time, a
way that we assumed governed by the replicator dynamics. Notice further the possibility that the
relational strategy is not optimal over the entire transition to the social attractor, but only eventually.
Then, if the welfare criterion incorporates some time discounting, for very low initial levels of
social capital there will be a time discount rate, above which the transitional cost of intervention
would not be compensated by steady state gains, even if policy intervention succeeded to always
coordinate social participation at the highest possible level x = 1. This latter case illustrates how
policy intervention on x may not be desirable, or, even when in principle desirable, may be difficult
to implement. On the other hand, when initial social capital is not too low, a good coordination
policy may be easier to implement, because it adds gains in transition to gains in steady state, and
it may thus successfully drive an economy out of social poverty.

Suppose now that social mobility further increases, raising the depreciation rate of social
capital. Suppose also that, given sp and sg, the consumption premium to the private strategy
further increases, i.e. (Yp — YR) further rises.?” At some point we pass to the case depicted in
Fig. 3, where only the private attractor is present, and it may or may not be Pareto-dominated by
(Ks(1), 1).8

25 Observe that this is largely a matter of how one defines social capital. Collier (1998), for instance, distinguishes
between social capital provided by the civil society and by the government. We are just concerned with the former one in
the present model. Notice further that we do not deny the possibility of sudden changes in social capital, for instance due
to a revolution or to other social shocks; but their analysis is out of the scope of the present paper. Finally, depending on
the definition and the available data, one encounters several different classifications of countries in terms of their stock
of social capital: see Buchan and Croson (2004). This is why we do not give too much emphasis to a specific empirical
interpretation of countries with low and high K.

26 See Cooper and John (1988).

27 A fall in (sg — sp) would lead in the same direction. The difference is that such fall is bounded at zero, whereas a rise
in (Yp — Yg) is potentially unbounded.

28 The possibility, described in case b) of Lemma 1, that the relational strategy is strictly dominated by the private one
for any value of K; and x, is analogous.
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We may think of this case as that of an advanced, competitive society, characterized by high
social mobility and by the fact that it offers very high rewards to those who work extra hours and
have a higher private consumption. The U.S. might be an example. Indeed, if the economy starts
from a high level of social capital, our model predicts that it experiences first an increase and then
a decrease in social participation, a pattern that matches U.S. experience.?’

In such a society, reaching the steady state (K¢(1), 1) is hard even when it Pareto-dominates
the private attractor, first because it requires a perfect coordination on x =1, and second because
the range of K 2 for which, even with x =1, the relational strategy is initially dominated is wider.

Up to now we have discussed policy intervention in the form of coordinating x° on a higher
level. We have seen that this may be hard to achieve even when it is both possible and desirable.
Let us now consider alternative policy measures, aimed at changing the parameters of the model,
letting social participation evolve along its autonomous path.>?

As observed above, whatever the other parameters, by changing § it is possible to achieve any
of the three dynamic regimes of Figs. 1-3. Lowering the social capital depreciation rate obviously
facilitates social capital accumulation and is therefore beneficial in terms of welfare for any x.3!
Promotion of association rights and improvement of communication systems and infrastructures
are examples of concrete actions that may go in this direction. In particular, such measures may
counteract the effects of social mobility on the speed of social capital depreciation. Yet § is not
fully a control variable in the hands of politicians either. A combination of different forms of
intervention may then be necessary to avoid the risk of social poverty.

Further, an increase in (sg — sp) and a decrease in (Yp — YR) both work in favor of the social
attractor. In general, they are likely to be positively correlated: the lower the difference in working
hours between the two strategies, the lower the consumption premium to the private strategy. Thus,
labor time regulations like French “35h” have indeed the potential to raise social participation
and stimulate social capital accumulation, but have also a price in terms of private production
and consumption. While public regulation may then play a coordination role, its overall effects
and desirability are not trivial to state, especially because they might induce a shift in dynamic
regime.

Finally, Narayan (1999) argues that certain forms of intervention, like facilitating ‘cross-cutting
ties’ among different social groups (for instance through school assignment regulation), are crucial
for social capital accumulation. While we agree, their analysis calls for further research, since
they cannot be dealt with in a framework that relies on identical individuals, like the present one.

7. Concluding remarks

This paper develops a dynamic model of the co-evolution of social participation and social
capital accumulation, to study the mechanism through which individuals in a growing economy
may be led to substitute private for social activities, thus inducing a social impoverishment which
reinforces the same mechanism. While previous research finds that a decline in an economy’s
stock of social capital may decrease its growth, we emphasize that, even under the optimistic

29 Putnam (2000) documents an inverted U shaped time pattern of social participation in the U.S. Yet, we do not want
to insist too much on this interpretation. The U.S. example, as well as the previous ones of Barcelona, Milan and of a
generic traditional society, are offered to drive intuition, not as substantive analytical tools.

30 We share Paldam and Svendsen’s (2000) general conclusion that the state cannot enforce either social capital or social
participation top-down, although it may stimulate the latter and therefore indirectly help accumulation of the former.

31 Of course, to complete this judgement one should consider the opportunity cost of lowering 8.
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hypothesis that it stimulates growth, it may nevertheless have negative welfare consequences. In
particular, we find that the economy may converge either to a steady state characterized by a high
level of private activities and by a low level of social capital and social participation, or to one
characterized by the opposite features. When both outcomes are possible, the former is Pareto-
dominated by the latter. The actual patterns of convergence will then display path dependence.
We discuss some forms of policy intervention, aimed at solving a coordination failure problem
and at changing the structural parameters of the model. We acknowledge the difficulty of such
interventions, but at the same time we find some scope for them.

There are several ways in which the hypotheses we make may be relaxed. First, allowing for
population heterogeneity would make social participation more difficult and thus would reinforce
our results. Second, while it is not clear that social participation increases productivity in the private
sector, other forms of social capital (namely generalized trust and trustworthiness) certainly do’?;
at the same time, social interaction within the market may be itself a source of social capital and
of relational goods. The first aspect renders the problem of under-investment in social activities
more serious; the second one less serious. Overall, it is hard to see how our results would change:
this calls for further future research. Third, in our neoclassical companion paper we show that our
results do not depend on two specific hypotheses we make in the present context: the absence of
private capital and the bounded rationality of our agents.
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