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Abstract

The present contnbutwn proposes a model of growth with social cap-
" ital to shield light on the relations between economic activity and social
development. We study whether these two processes move in the same
direction or whether they conflict each other, We investigate the causes
of both outcomes, unloosing the role of the initial conditions and of some
leading parameters.
We concentrate especialiy on the double role of social capital: in the mar-
ket structure as a no internalized productive facior, in social community
as a factor qualifying the agent’s well-being. This modelling allows us
to explain the rise of well-being traps or of increasing well being path.
To-clarify the results, with respect to significative pa.rameters we present
several numerical simulations of the model
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1 Introducition

Although modern theories of growth are focused pnmeiy on technological changes
and for physical and human capital accurnulation, many empirical studies relate
the economic performances to cultural and. soczologzcal causes.

For instance, Knack and Keefer(1997) have empirically tested a positive impact
of trust on aggregate economic activity. Halliwell et Ai(1995) have found a sig-
nificative role of social structure and economic growth in Italian regions. Reiser
et Al(2001) show a strong positive correlation between soc1a1 capital endowment
and economic activities in ex-communist countries.

On the other side, many studies of sociologists, psychologmts but rareiy of
economists, conﬁrm the intuition that modern economic organization and some
consume-styles produce pressures on social structure: for example Putnam(1995)
uriderlines the negative role of television in social networks, Shriff(1999) studies
the negative role of labour mobility or migration on well-being.

By its nature, as we'll explain in the following section, social capital accumu-
iation follows rules quite different from other kinds of capital, because of its
public nature. Social capital is not privately appropriable and consequently,
_ rational agents may not solve the maximization problem optimally. Because of
the absence of coordination arhong individuals, a plausible resuit is that under-
investment! in social capital could arise with negative relapses on production
and well-being, ,

The main novelty in this article is the studying of a dynamical model that con-
siders the simultaneous role of social capital in economic activities and in the
agents’ utllzty We investigate whether the economic process and social endow-
ment move in the same direction, and whether these conflict each other. We
analyze the role of cultural vanabies in the explanation of the possible different -
interactions between economic growth and social capital evolution and we find
out probable obstacles for long run development.

In Section 2 we explain the motivations and the assumption besmie the mod-
elling; in Section 3 we present the model and we analyze the equilibrium dynam-
ics; Section 4 explams short and long run phenomena through several numerical
simulations: Sect:on 5 coneludes.

2 Social capital

In the last years sociologists, economists, psychologists, historicists have paid a
great attention on phenomenon of social capital and its implication on economic
development and on well-being.

In sociological literature, orlgmaliy, this concc-zpt was introduced by Hanifan
in 1916, using this terms:

" .those tangible substances that count for most in the daily lives of peo-
ple; namely goodwzll fellowship, sympathy, and social intercourse among the

" IBelow, we'll se¢ that fhe térm uwes'tmenf is not really sm‘rablc in describing social capifal
- accumulation,



individuals and families who make up o soctal unit.. If an individual is help-
less socially if left to himself.. If an individual comes into contact with neighbor
“and they with other neighbors, there will be an accumulation of social cepital,
which may immediately satisfy his social needs and which may be a social poten-
“tially sufficient to the substantiol improvement of living conditions in the whole
community. The community as a whole will benefit by the cooperation of all its
parts,while the individual will find in his associations the advantages of the help,
the sympathy, and the fellowship of his neighbors™ .

The previous definition displays the core of many theoretical reflections consid-
ered in the latest studies, but only recently we attend to a really (re)birth of in-
terest-about social interactions, thanks to the works of sociologists as Fukuyaima,
Putnam, Granavotter and to Becker, the first economist who has introduced so-
0132 relatmns in modern economic modellmg

2.1 Individual and social well-being

The concept of social capital.is deeply related to the idea of weli-being and
happiness and tends to undermine various economic axioms on the theme. If
we admit that agents have social needs and we insert other "objects” in utility
function, different from consumption goods, the same economic growth, often
considered as a panacea, could lose its fascinating idea about the growth of
well-being. Economic development may be also accompanied by destruction of
natural and social resources and in terms of agent’s utility the whole effect could
be negative, especially in advanced societies where basic needs are satisfied i
With regard to this aspect, the idea of social capital takes place in a deep rooted
tradition of thought which finds its origins in the Greek culture. In fact, ac-
cording  to suggestions in Bruni{2003), the core of Grecian* anthropological
studies® was a man considered as a social being (homo sociologicus), who finds
his natural collocation inside of the society, where he can flourish through the
cooperation and the no egoistic and no opportunistic relationships with Oth-

. Using more modern terms, with respect to this theory, the well-being of
t§1e smgie agent could not be considered isolated by the community in which he

ECited in Putnam{2001). :

#1t is not cur int onf;on to be exhaustive in this palf, anyway we flnnk that it could be
usefu) to underline smne refiections, which have influenced the recent developmnent of studics
about gocial capital. Mainly, we limit ourseives to describe the more connected remarks with
the analytical results shown in the paper.

1But, on the same tradition of thoughi, we find tatin and medieval authors.

5 Bruni underlines especially the importance and the actuality of the idea of social virtues
in Aristotelinn works. See the next foctnote.

81 iy interesting to note that a shmilar idea has boon uged rec vnihr by the philosopher
Nusshaum to devélop the concept of relational good used extensively in the present model, A
good could be considered as relational, if o) it Is created by the confribution of many peoplé
i1 & community; ») it is no privately appropriable; ¢} iu contragt with private goods, we can't
distinguish the stage of production and the stage of consumption, that is, like aristofelian
virtues, it could be developed ounly trough ité use.

As we'll show later, this kind of good, could be considered as a special case of spurious
public good, and, anaiogously,it could he affected by the problem of free-riding hehaviors and,
consequently, by agents’ wnder-investment.



"is embedded. .

On the contrary, the modern economic theory has found its fundamentals ox
the opposite approach of the methodological individualism, developed at the
end of 15th century when thinkers and phllosophers began to pay more and
- more attention to the single man and to his own possibilities to realize himself -
as an individual being, with private needs and goals.
Nonetheless, even limiting ourselves to economic hterature we assist to a s§0w
sliding down of sen31b111ty about socsahty If we compare the writings of the
first generations” of economists with the modern ones, we recognize that, even
if they limited themselves to study the material aspect of well-being, the for-
mer were conscious about the existence of the no material well-being and about
" the importance of social networks®. In the neoclassical approach, which is the
nowadays orthodoxy in economic analysis, these aspects are completely omitted
and we find out that the whole life of 2 man consists in a private consumption
problem, both in general equilibrium models and in economic growth ones.

2.2 Modern literature on social relationships

This last drastic view strongly contrasts with the empirical results of psycholog-
ical and sociological studles and the conecept of social capital proposes a deep
reflection in the economic idea of well-being.

Nowadays, even if there is ne consensus about the exact deﬁnmon of social
capital, inside of the different views, the common characteristic is to consider it
as the asséts that rise in interactions among people and contrxbute to economic
and social development.

In literature, we can recognize two main approaches in the studying about the.
theme. A first group of authors considers social capital as a private good. For its
"historical” importance and for its weight in successive researches, we present
~ the simplified model of Becker who was the first, in the modern economic liter-
ature, to face up to the problem of social interactions.

In Becker (1974) the author supposes that utility of each agent is affected by
private consumption and by ”characteristics of other persons that affeet his out-
put of commodities”'? . The agent could affect these variables by his own effort,
Usmg original symbolism, the agent s problem is

( MazUs(z, R) ' B |
R=D;+h \ , (1)
Dzl +p1'_‘h' = l .

where [; is the total amount of resources owned by the agent. He could allocate

TAclazzz Smitlhi himself, ag Knsh(lJ?fJ) and Sen {1987) pointed out was couscious of the
roie of informal and formal norms inside the social comumunity to preserve economic and social
life by degenerations due to the free markes.

8We can find this sensibility in the Cambridge. rmdmon, in Malthus, Ma;slnll and more
lecem ly Xeynes and nowadays Sen.

9But even isolated econémic researches, e.g. Reich 2001, -
107y Becker’s langtmgb commodﬂy means need.



I; among private consumption, z, and "expenses” to modify social contest, h.
R represents the social side of the agent’s utility and its value stands on the
combination of agent and other’s choices

So, with the standard first order conditions, Becker characterizes the allocation
- of resources of agent 7. A similar approach is also used in Becker (1965).to study
the time allocation between economic and no economic occupations: the agent
knows the relapses on his own utility of all working and free time activities and
he allocates his time endowment among them.

This brief description is sufficient to understand a possible limit of Becker frame-
work. Even if he introduces forms of social interaction (even with no egoistic
finalities), he approaches the theme as in the standard models, transfer in this
rew field the same tools of the neoclassical tradition. According to-this mech-
anism, the individual studied by Becker is not something different from homo-
economics, but an evolution of the former, who also uses rahonaizty in private
life.

An other mzpo&tant and more recent contribute about (private) social capital is -
due to Glaeser Laibson and Sacerdote (2002)'. They have developed a model

similar to traditional model of investment in human and physical capital in

which finite living agents chose how much time invest in their own social capi-

tall2. Even in this case, according to Becker's works, social capital is a private

resource characterxzed by the common mechanism of consumption and invest--
ment. I .

Instead, the other trend of thought considers social capital, mamly, as an exter-
nality created by common activities, no privately appropriable. In this approach,

social interactions produce no-planned "objects” {uses, norms, relationships),

that persists through the time. According to this mechanism, social capital is
inside ‘of the web of relations among the agents and it is created at the same
time in which is used. :

On this theme, in his theoretwal studms, Coleman introduces a complete and
differentiated description of social capital depending on diverse mechanisms of
formation and development. Nonetheless, he points out that the main side of
social capital is due a by-product of activities with different aims, and, in our
simplified analysis, we model only this aspect. .

On the other side, despite the differences in the motivations and the mechanisms,
the positive role of social capital in economic life seems enough accepted. For
‘example Fukuyama (1995) stresses the importance of trust in economic growth
‘and he argues that a society creates rational forms of cooperatlon which reduce
costs, externalities and imperfections in the market.

Paldam and Svendsen (2000) classify three different kinds of pos;twe effects of
social capital on growth: a) social capital, as trust, enters directly in production
function like physical and human capital; b) it can induce a reduction of trans-

LU They have adapted this wodel to find possible relations between sovial capital and labour
mobility.

12 Apart from ted hmt al aspects, our models differentiate from this one hecause the fmfhms
assume agents perfeckly aware of the role of their decisions on the evolution of social capital
{even if they admit the possibility that a kind of externality could rise at aggregate level).



“action costs {on the same theme, Arrow); ¢) it could reduce monitoring costs,
because of the reduction of free riding. phenomeria. Instead, for other authors,
for example Glaeser, Becker, Coleman, Corneo, social capital have an indirect
effect, enforcing human capital and creating efficient information networks.
North (1990) underlines the importance of (formal and informal) institutions
and organizations to understand the economic performance and develops a dy-
namical system of interactions between the former, centered to reduce the im-
perfections on markets and having a stabilizing function, and the latter, finalized
to satisfy private interests and to use earning possibility offered by institutions.
Putnam set his studies on the positive impacts of civic interactions on eco-
nomic growth. In Putnam {1993) he argues that the differences in development
between North and South Italy could be explained through the different civic

~ communities characterizing their history. It is important to note that the au-

thor consider this phenomenon as a path dependent process, determined by long
time traditions hardly to be changed in the short period?3.

2.3 TFragility of social capital and our approach

In our model, we stay very close to the approach propesed by Anteci et Al
in their works, that is considering possibile conflicts between economic growth
and social development. The arising trade-off with between social capital and
economic performances are empirically tested by many studies. For example in
Bowling alone (2000), facing on American society, Putnam highlights a.general-
ized following down of the civic community, starting from the beginning of 60's;
and a disintegration of spontaneous participation in group activities, without
distinction of sex, economic status, religion. Related to this, he finds a great
positive corrélation between watching TV on one side, and the collapse of social
capital, on the other side. - ' : -
In the present paper, according to the Narayan(1999) and Coleman interpreta-
tion, we consider social capital accumulation as a secondary product of social
activities“ and for the dévelopment of these last, we consider the $ime alloea-
tion of the agents as determinant!S. We formalize this aspect considering. the
presence in the economy of a private consumption good and a relational good
produced with the interactions of more agents (see Ulhaner (1989)).
Differently from Antoci’s works, which are centered on the role of social capital
in utility of the agents, we consider 4 more articulated framework in which so-
cial capital also produce direct influences in the productive sector. This issue is -

3 Putnam suggests that governmental policies acted to stimulate civie community tould
lead tothe opposite effect because of its nature of gelf enforcing phenomenon.

Y Theoretically, this approach creates 2 large hreak respect to works on private social capital
du whicl the agents ‘are able to infernalize the effect of resource allocation even in secial
relations. ‘ . N

¥ The importance of time allocation ahout formzation and decline-in social capital is empiz-
jcally-tested for example even in Costa and Khan (2001). In their study the authors find a
great correlation between social ¢apital decline and woman. labour supply. :
Considering an howmogeneous and asexual society, in our model, merely we study the rebounds
of a general increase of working time on social capital. - o



.considered in literature for example in Shriff (1994/2004), in which the author
explores the assumption that social capital has a determinant role to crer},te in-
tegration in labour sector.

With respect to the classification proposed by Paldam and Svendsen{2000} we
consider social capital as a productive, no internalized factor. Similar frame-

“works are proposed, for example, in works of Bartolini el AH1997/2004).

3 The model

In this section we conmder a continuous time economy populated by 4 continuum
of infinite living identical individuals, with size rormalized to one. Well-being
of each agent depends on the consumption of two goods: -a private one, C{1),
produced in private sector, and: a socially provided one, B(t (t). According to
the previous informal arguments, we assume that this last is produced by the
joined action of the time devoted by the single agent 1 to social activities, by the
average social participation § (t)= f(} 3;(t)di, and by the stock of social capital,
K,(t). Using different but significative terms, B(t) captures the fact that leisure
of the single agent is influenced by the social background and by the average
no-working time in the community. ' '

At every morment, each agent allocates his time endowment (normalized to one)
between labour and social activities!® and, in the decisional process, he considers
average social participation and the stock of social capital as exogenously given.
To point out several relations between social capital arid economic activity and
to simplify the mathématical hardness we assume that C(f) is not storable, that
is all the private production is consumed at every moment!’.

In addition, as suggested by Antoci et AN(2003) in thezr conelusions, we explore
the possibility that social capital has a specific role ** in private sector. To
reach this goal, we insert social capital in the private production function as a
no internalized productive factor. Formally we have the foliowing equations:

cH) = ClE(),1-st)) ) @
Blt) = B(K. si(t),5(8) (3)

The functions in (2) and (3) are assumed to be strictly increasing respect to
each argument.

As underlined. in the previous section, in our studying framework, social cap1ta1
is basically an externality and the main engine of its evolution is the average
. participation to social activities. Nonetheless, social capital is not accumulated
through a speciﬁc process of investment: agents don’t spend time in no working

Hivwe consider socially provided g,,oocl, rekational ;,ood, social activity as sinonlnous,

17 According to the traditional models on private consune, we consider that this m:t:ivi%:y
doesn’t require time.

18 Ag argued by a number of empmml researches, il a community, an Ligh quality of social
capital stimulates the private sector and conduce to mere efficient results. In what follows,
for shorfness, we refer to this aspect of social capital, using the term trust.



activities to create social capital but rather to enjoy the relat;onal good and
consequently its evolution is considered exogenous by each agent.

Since on the job interactions and some kinds of private goods may stimulate
durable interactions!’, we consider a positive spillover from private production
on social capital creation?,

Taking into account that social zzetworks follow down over time if agents don’t
take care of them, we introduce that social capital depreciates at a rate n > 0.
Formally, we can summarize the K, evolution though the followmg equation

K, = G, Ko (), C) - nKalt) o

‘To make tractable the successive analysis, we consider specific functional forms
for (2),(3}, (4)

B(t) = KI(0)5(6) s~ C )
ClY) = K2 ()1 - s(t)) ®
G(’S‘(t),Ks(t)}C(f))=Q(t)ﬁB(t)isms (7

Social capital accumulation®! becomes

Ky = (1~ SE)KSPEKIE) - nK. () ®)

with e & (0,1), and o, 5,7 > 0 22,
Finally, we assume that agent’s instantaneous utility is

Ui(C(t), B(t)) = {n(C(t)) + bIn{dC(t) + B(£)) %

where the first right term represents the utility deriving from private consump-
tion, and the second one the utility due to the satisfaction of social needs*®

Yoy istance, guided tours, the dlﬁusmu of internet may sfunula.re durable interactions a:;d

-the birth of new networks

07t i quite natural to consider that such spﬂlovm is no internalized by individual.
B n this specification each social factor (i.e. social capital, time spent to work, time devoted
to social activity} is essential in the production-of relational good.

CH Ks=0o0rif5=0 there do not exist any form of frust in private sector and so we can
think that this occurrence neglects the possibility of working together. .
On the other hand, if =1 then ¥ = 0 and so the extreme poverty does not make soc cial
interactions possible: if the agent is in deep poverty he neay lose his friends because he can's

g0 out with them to have a dinner, to play foothall, to take a movie and so on.

This last observation means that even if socially provided goods are important to satisfy the

‘agent’s needs if nobody works, the basic goods (food, dress) are not produced so aven social
relations could not survive,

“Even if we do net impose an upper bound to « ,6, v, for economic reason, it is natural
wnsu}mmg them uo oo large.
N Alfelnamvely, a8 suggested before, we can decompose B{t)

B(Y) = sz(t (t)lmeK“’(f}



{from the mix of socially provided good and defensive expenditures®?); b > 0 is
" the weight given by representative agent to social needs and d > 0 is a rate that
captures the possibility to substitute relational good with private consumption.

3.1 Agent’s problem

Let r the discounti'ng rate of future utility, the agent’s problem is

e FEMR(C(E) + bIn(dC(t) + B{E)))e " dt

C(t) = K&(1 — s4(t)) -
B(t) = KJ(ty5(t)*s' ¢

K, = (1= 3(6)PKY(3(5)° — nK(t)
s(tye 0,1} - : '

Because K is completely exogenous with respect to aliocative choices of agent
i, we can solve the previous problem by means of an utility maximization point
by point, with respect to the same control variables. Explicating the depen-
dence of private consumption and social activities from the time allocation and
" substituting equality constraints we have the following simplified formulation of
agent’ problem:

(10}

max UK (L= 9, KI03()61) -
s(t) € [0,1]

Probosition 1 Problem (11) admits solution. Let T = y—e, and A = d(b-+1).
We can classify the agent’s tome allocation as follows:

1. ifr>0
0, Ko(t) < K, ‘
s*(t) = be K (£)—A P, (12
{ Tﬁ—éb?)T{'fma Ks(t) > K .
2 ifr<i : o
' Cbe KT ()~ A ~
oo = | TR K0 < K, -
| 0, K,(t) z K

where K, is defined in proof*®.

and, using Becker’s terminology, think of the whole right texm as qualified leisure, where, in
this case, the qualification is due to the time allocation done by the community and to the
social framework. '

21y this context, the defensive expenditures are those consmuptions done by the agents to
substitute the poverty of rational goods. For example, if an individual has no thne to foster
friendships, he could substitute them with a less time intensive activity as wabching TV,

25Ty what follows, whexe it is not necessary, we omit the shar to reefer to optimal choice on
s, ‘ ‘



Proof. U; is a continuous function and we' can restrict the maximization
problem on a subset [0,a*] with a* < 1 because if s - I,then Ui — —co.
Hence, for Weierstrass theorem, optimal solution exists.

Now, let us consider first derivative of U;(.)

8U() _ 1 —dK + es~ 5K} o
R AT 8) + s1eF K] - 04

Imposing symmetric equilibrium conditions s == 5 we have that

— >0 =
5| 20 (15)
—dK® +eKY 1

RSl -5+ ekl =T~ © (16)

dKE(1 - 5) + sKY

(=dKe +eK )b
Dividing numerator and the denominator of the ratio on the right side of the
‘previous expression by K% we have

1-35>

(17)

: d{l —s) + sK7
182 sl L8 18
A (18)
To obtain the optlmahty conditions we consider the following cases.
i) Let us consider v > 0 and K, > ( )¥ =K I mequahty (18) is fulfilled if and

only if . -
beKT —A |
3“'(1+ba)KgmA‘3 (19)

where A =d{(b+ 1), and 7 = v — a.
Ui increases until 3 < $* and decreases-if s > * Hence, s = s* is optimal

solution if and only if s* € (0, 1}, otherwise the allocative solution is s = 0.
It is simple calculation’ to venfy that

$* € (0,1) &= K, > {ﬁ)“# =R, > K {20

#) 7> 0and K, < K7, then—u' < 0Vse(0,1)
#42) If 7 < 0 and K, < K7, then LLZ’ >0 <=>3s<s* and

A
be 4+ 1
w) If 7 < 0 and K, < K* we have the same result of case (4). m
- The intuition behind the different results is straightforward, if we consider that
social capital produces contrasting pressures on agents’ choices, and the whole
~ effect depends on magnitude of returns of social capital in the two sector.

Ifr > 0, it means that inensity of soc1a1 capital in the relational good preduction

' €(0,2) &= K, < ( yF =R, <K: (21)

-

10



is larger than in the private sector. For enough high value of social capital, it
induces ‘agents to allocate a positive amount of time in social activities, and if
the process of increasement of the stock of social capital goes on, this process is
accompanied by a decreasment of labour supply until a strictly positive limit?¢.
Instead, if social sector is under developed, agents prefer to allocate the whole
amount of time in working activities to appropriate of the opportumtms of
private sector,

" If 7 < 0 we assist to the opposite reaction of agents. They take advantage from
the spillover of social interactions (through the creation of trust) on private
sector and if the private production rises up, they offer more and more labor
until they allocate the whole time in private good production.

Now we can turn %o study the ciyna.mlcs of social capital and well-being impli-
cations.

3.2 Dynamics of social capital accumulation and well-being
_ analysis ‘

Even if we have considered simple specification of involved functions, there exist
multiple steady states and consequently poverty traps, even for positive and
negative value of 7.

Eet us state the following preliminary result.

Proposition 2 Let two steady states K. > 0 end K such that K] > K7, so
we hcwe that Uslg, Ky > Uil g, e - '

Proof. It is sufficient to notice that K, enters ;3os1t1ve§y in each meimber
of utility function and consequently if K rises up, the possﬂnhty set of private
and social production expands. m

Proposition 3 The social capital ‘accumulatioﬁ performed by (decentralized)
economy s

ok R R < Fr>0 (22)
= e beK T if T
’ [(1+DE)K§~»AK'§}§I{ ((;—fgﬁ?m) nkK, if K. > K,
. K7 ’. '{a B oy beKT — _ I{
K,= { {(14'bf)f<I—Ai;j{I< ,{(1+b’c)r<;_“‘f ;}g ;7;5 if K < ifr<0 (23)

Proof. The expressions are obtained, respectwe%y, with a substitution of
(12),(13) into (8). =
In the following proposition we classlfy the role of parameters on the numerosity
of steady states and on their stability properties.

26 his result stands on the asswnption of essentiality of private activity even for the devel-
opment of social capital.

11



Proposition 4 If v >0 then

i) K =0 is attractive; ‘ . ‘ .

1) if off +v <1 then the number of (interior) steady state equilibria is

generically even (possible 0), and all steady stotes with an odd index are repuls-
" ing, whereas the steady states with an even inder are attractive;

#42) if aff + v > 1 then the number of (interior) steady state equilibria is

generically odd, and all steady states with an odd index are repulsing, whereas
the steady states with an even wdex are attractive; if K, > K, that is the high-

est steady state, there exists o perpetual endogenous growth path with ncreasing

well-being with s — 25 ' '

If 7 <0 then: ‘ o
i) if B + v < 1,then the number of (interior) steady state equilibria is gener-

icolly odd and all steady states with an odd index are attractive, whereas the

stationary states with an odd index are attractive, K, = 0 is a repulsing point; -
i) if @B + v > 1,then the number of (interior) steady state equilibria is gener-
ically even (possible ), and oll steady states with en odd index are repulsing,
whereas the stationary stetes with an even index are attractive, K, = 0 iz an
attractive point.

Proof. Let
- KT beKT - 4 |
. - s aBpeyy e T8
P(Ks? [(1 + be) KT — AKS K ((1 + be) KT ~ A) 24)

We can express the dynamics of social capital in the case of positive time devoted
to social activities as '

i, = P*(K.) = P(K) ~ 0K, (25)
Caser >0 ‘
We have that lim P*(K,) =0 and if of +~v > 1 then lim P*(K,) = +oo,
K's—;f% : K400 -
meanwhile, if af + v < 1, then _lim P*(K,) = —c0.
Ky~
Case T < (

We have to investigate the behavior of function P*(K) in the region 0 < K, <
K. It easy to show that 27 KlimoP*(K s)=0and lim P*{K,) =0
- a K, R

To reécognize the nature of point K, = 0 and to infer on numerosity of steady
~states, we have to evaluate the curvature of P*(K,) when K, — 0.

Focalizing to robust cases, that is neglecting cases of tangency between P(K),
and 7K, we get the classification of results about existence and stability. =
Several examples of the previous classification are proposed in the following
figures. o T : : :
According to results found by ‘Antoci et A1(2001), even introducing a produc-
tive social capital, we notice that we have the following property: a rise of n
makes steady state K, = 0 a probable result for the system (its attraction basis

PR, is not defined iu 0.
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Figure 1: case T > 0 and af +v <1, no interior 'steady state.

Figure 2: case 7 > 0 and aff +v < 1, two positive steady states.

Figure 3: case 7 > 0 and af 4 v > 1, one positive steady state.

13



Figure 4: case 7 < 0 and of + v < 1, one positive steady state.

TS

0K, 5.01-9)

K,

Figure 5: case 7 < 0 and a¢f++ > 1, no interior steady state.

K /

G, (1-5)

K’s K"s Ks
Figure‘ 6: case 7 < 0 and off + v > 1, two positive steady states.
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enlarges). It is straightforward if we consider that a rise of depreciation rate of
social capital could make too expensive its care. Anyway the presence of ‘social
capital even in production function makes more articulated the role of social
development in an economy. If private sector is not enough trust intensive (that
is 7 > 0)*8, then K, = 0 is always an attractive Gxed point for those economies
poor of initial sociel capital. Anyway if v is enough large (v > 1~ aff) if
economies starts after the threshold K 5, the mix of social networks and trust
make possible sustained growth, even in private sector. This possibiligy is en-
couraged if the. spiliover of consumption in social capital creatior is high. We
can consider this dase as the virtuous one. ’

In the opposite case {7 <0}, the possibility of sustained endogenous growth is
precluded for all initial conditions. Nonetheless, if o < min(y, 1—51) the mix of
narameters guarantees the escape from 0 social capital steady state, Otherwise,
if o ¢ min(y, L%l) the poverty trap K, =0 returns to be attractive, but in
presence of multiple equilibria, even the well-being superior steady state. In
such a case (see figure) the social capital initial condition becomes determinant.

4 Numerical simulation

To clarify the evolution of the variables of the model, according to the Proposi-
tion (4) and o possibilities proposed m the previous figures, we present several
numerical simulations. ’

BWyWe ave comparing the productivity of sacial capital in the two sectors.
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Case r>0and af++vy<1: no positive steady state
Parameters value: £ = 0.12, 0 = 0.0L,y =0.82,n = 0.12,b = 4,d == 03,8 =
s 04,7 =0.02 ' ' .

Steady state of the simulation: K, = 0; Tnitial condition: X s(0) = §;

]

With this parametrization, economies converge to 0 social capital steady state
for all initial conditions.. During the transition we point out a temporary slow
growth of private consumption, even if utility of agents decreases. The cause is
due to different speeds of evolution of phenomena: the erosion of social capital
is slower than the decline of social participation and,.in the short run, that leads
the agents to utilize and to wear out social endowment in the productive sector,
causing a short-lived development of private sector. This example is able to
capture the tendency of several mature economies which are receding, after a
period of slow growth even if the economic activity (interpreted as labour time)
is developed. Beside the role of declining private consumes, the well-being of

the agent is deeply depressed by the erosion of social networks.
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Case r > 0 and af +v < 1 : two positive steady states _
Parameters value: € = 0.12, = 0.01,7 = 0.82, = 0.12,b = 4,d =038 =
0.4,r = 0.02 o : }
Steady state of the simulation: K, = 0, K, = 13.04, K, = 44.76; Initial condi-
tions?d: K, {0) = 13, K, = 14, K (0) = 47. .
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With respect to the previous case, we have considered a lower depreciation
rate of social capital. According to this parametrization we have two positive
steady state, K = 13.04, K = 44.76. The first is repulsing while the second
one is attractive. Economies converges to 0 social capital steady state or o the
positive attracting one, according to the initial conditions. It is interesting to
note the dynamics of private consumption for K¢ = 13.04. At the beginning, it
increases quickly, while social capital moves down. But this hehavior is a short
run tendency, driven by the increasing of working time, and when the upper

29 e thin line indicates the simulations related fo K;(O) = 12; the medium one, Kg(0) =

. 18 the large one, K.{0) = 47
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bound (s = 0} is reached, private consumption rapidly decreases. This case has

an interesting relevance in the analysis of data. If we recognize a rapid growth

of private sector, but a decrement of social participation, in the long run, the

tendency of the first one could be reversed by the second one,

During the transition we point out a continuous falling down of the utility of

the agents, with a speeding up when the whole time endowment is devoted to
" working activities. - : - '
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Clage 7 > 0 and af -+ v > 11 no positive steady state

Parameters value: ¢ = 0.5, = 0.9,y = 0.7, = 0.12,b = 1,d = 04,8 =
04,r =002 :

Steady state of the simulation®®: K, = 0 Ks = 0,55;initial condition Ks(0) =

0.5;

W Recause of scala reason, aceording to different. initial conditions, we present two simula-

tions separately.
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Initiak condition K,(0) = 0.6.;

In this case, if the economy starts below the positive steady state, the system
converges to K, = (. Because agents choose to allocate the whole time en-
dowment in working activities, during the transition, B stay at 0. Instead, if
economy starts above the steady state, agents spend more and more time in
social activities attaining a mix that allows a long run growth of private con-
sumption and a perpetual social development. Tt is important to note how initial
conditions matter with this parametrization: a slight difference could generate
opposite results,
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Clase 7 < 0 and af + < 1: one positive steady state
Parameters value: .o :
e=070=09y=04n=0040b=4d= 0.05,8 =0.5,r = 0.02.
Steady state of the simulation: K = 117,20; Initial conditions: K{0) = 20
and K, = 200%%; ' '
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In this case, even if economies start very far each other, they are driven to
the unique positive steady state. While other variables have mgﬁdtonic behav-
jor, in the transition B and C could experience variations of tendencies because
of the opposite dynamics of the variables implicated in their production. In
this simulation, if the economy starts below the steady state we register a firstly
increasing and after decreasing movement of B. It is possible because the tem-
porary and positive role of private sector in social development. This case could
have an interesting role in empirical researches. If we recognize a growth of
social capital, but a decrement of social participation, the tendency of social

A The dashed Lnes indicate simulations with initial condition K = 200
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capital may be a short run condition that tends to dissolve.
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Clase 7 < 0 and af ++ > 1 : no positive steady state -

Parameters value: ¢ = 0.0, = 0.9,v = 0.7,n = 0.04,b = 1,d = 04,8 =
0.8, 7 = 0.02. '

Steady state of the simulation: K, = 0; Initial condition K (0) =02

With this parametrézatién we assist to a poverty situation due to the excessive
time spent in social activities. Social organization is too oppressive and creates
an obstacle for the growth of private sector in the community. In such a case
social capital could be an engine of under-development: because the low pro-
ductivity of private sector, agents are induced to spend more and more time
to enjoy relational goods. But this behavior is accompanied by a continuous
decline of social capital and, as time goes on, the productivity of time spent in
social activities decreases and, observing utility dynamics, the whole effect is

- negative. This case may capture some peculiarities of really backward countries
entrapped in vicious circles of poverty.
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Case 7 <0 and of + > 1: no positive steady state®?
Parameters value: € = 0.5, 0. = 09,y =077 = 012,b = 4,d = 04,8 =
0.8, 7= 0,02, ‘ : :
- Steady state of the simulation: X s =0, Ky =0.54;
Initial conditions: K,(0) = 0.05, K,(0) = 0.45;

- Teansitional I)ynnhEmMKt . Tfafﬁm ”] 'CS OfS
08 - ' ’
s 08
05 e an
/ O8] . ooeeinmime
04 04
[} 03 .
0 ]
. . Q1
o ool :
@ 0 e bt} 0
Transitional Dynartics of B Transit@al Dynarzfcs of &
e — 05
‘ : P ————
0,10 - 04 4 ="
0,08 . : 63 '
005 4.
T 02
[ 01- )
0 : , 00 b
4 10 20 30 ‘o 10 % 0
Transitional Dynamics of U
o -
" 10 a0 D
10
TR EEE
20|
=25
20

If the economy starts below the,répuls_ing steady state, the dynamics are quite
similar to the previous one and K s approach to 0. Instead, if X +(0) iz above
the repulsing steady state, agents reduce social oriented time and increase the
private consumption. In contrast to the cases in which 7 > 0, this behavior
is able to balance the negative relapses on the production of relational good,
and, as time goes on, well-being increases. In this case the transition to a more
private oriented society is a positive phenomenon. However, even approaching
to the "new” steady state, the time devoted to economic activity stays positive
and social endowment becomes higher for the spillover from private sector,
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5 Conclusions

We have explored a no static model of interactions between social capital and
private production with three main characteristics:

t) the time spent by the community in social activities plays a detexminant role
to explain the social development; . , B

i) each agent doesn’t internalize the effect of his own time allocation on the
evolution of social capital; ' . :

ii1) social capital is a no internalized productive factor in private sector and a
qualifying factor in agent’s well-being.

With respect to the literature on the theme, our analysis has introduced a certain .
number of innovative features and, as argued in the last section, its results may
be usgeful to understand and to discriminate several empirical situations, .The
model suggests that the comparison of sociel capital in social and economic
sector is the main explanatory key to understand economic and social dynamics. -
We can recognize if the phenomena move in the same direction, and weather
these two precesses conflict each other, if they are short run tendencies or long
run ones. Specifically, if private sector is trust intensive, no perpetual growth
~ could arise. In such a case, the possibility of muléiple steady states depends
on returns of social capital in social sector: if they are enough high dynamics
admit & unique globally stable positive equilibrium. Otherwise, the depreciation
of soctal capital plays a determinant role: if they are enough high, all econormies
converge to no social capital equilibrium, even if this tendency makes agent’s
utility lower; if it is enough low dynamics admit multiple attracting equilibria.
IN the simulation we have centred on the case of two fixed points: one in which
social capital is absent, the other in which social capital endowment is strictly
positive. The possibility to converge to Pareto-superior steady state stands on
initial social capital endowment. We have interpreted these cases, as possible
explanations about tendencies of country with private oriented social values.
The model suggests that- values sympathetic to economic life create favorable
substrate for the economic development, even for initially poor country, allowing
the persistence of social capital, but preventing the possibility of perpetual
growth®, On the other side we argue that a community more devoted to no
market activities experiences better economic performances, if endowed with a
sufficient high initial stock of social resources.

The investigation could be developed thought different ways. First of all it
could be.interesting to introduce private capital accumulation and to see how
this process is influenced by social capital development. On the other side it is
possible to introduce more articulated allocative framework and to differentiate
inside the differént forms of social capital accumulation.

B This point is stressed by Weber(1947), who underlines the role of Protesfantism in the

birth of capitalism. In the same terms, more receutly, many authors propose the importancs
of Confucianism to explain the take off of Asian tigers. )
However, it is to be noted that the religious-cultural reources present some linits if extensively
used in economic life. For exawmple, i Kim (2003), analyzing econemic and social data of
Korvea, the author points oufk that the negative relapses of economic growth on social structure
of the counksy basad on family are becoming a constraint for long run s¢enonic growth.
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