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Abstract

The expaxsion of marketsi globalizatioi was reversed during
early 20th centuryand unfettered arkets gave in tathe welfare state
andcentral planningBut the marketdave beerstriking backsince the
early 1980s Governments are withdrawn froetononic activities and
many structuralmarketreforms are implementedow the question is:
Can the forces that market expansion creatagain reverse th
expansiof? This paperseeks an answer to this question by constructing
an evolutionary game theoretical framework which market and
fiegalitariatd societiesappear agvolutionarily stable states arsthows
that catastrophieventssuch as the Great Depression can indeed cause

switchoverbetween evolutionarily stable states.
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Introduction

The first wave of the globalization had started iae second half of the
19th century- The formation of the gold standard as the world monetary
system and elimination of the controls over the international movements
of capital, labar and goodswhich were already low compared to the
interwar periotihelped he emergence of the global economy.
Throughout the 19th century, world merchandise trade increased rapidly
by the help of the decline in transportation and communication costs.
International mobility of labour and capital had all increased
dramatically andthe capital markets became steadily more integrated
during this period.

The expansion of markets came to a halt with the First World War.
After the war, attempts to rebuild global economy based on a renewed
gold standard failed because of the politicadgsures of working class
parties and rising social spendirfgtJnemployment in developed
countries soared and output declined. The Great Depression of the 1930s
increased doubts about the efficiency of markets as an efficient
allocation mechanism of thesources. Governments began to intervene
to markets boldly and sometimes desperately. One of the first areas of
intervention was the international trade: during the 1930s trade barriers
proliferated. As a result, the growth rate of international trade grtien
industrialized nations fell drastically. Countries adopted capital controls
to avoid currency crisis and outflow of gold. Monetary policies became
an instrument of beggdhy-neighbour devaluationsCapital markets
which already began to recede in209 collapsed in 1930s. Labour
migration also fell down.

Between 1917 and 1950 many countries broke away from markets
and switched over to central planning. In 1950 almost a third of the

world population was living in centrally planned economies under a

! For competing viewsboutt 0 t he questi on fwheseada:i dOigRowrakd zarnd on b
Williamson 2000.

2Eichengreen (19961 ) summari zes the situation quite well: HAUnNi
rise of trade unionism and parliamentéabor parties politicized monetary and fiscal policy

making. 0



sccialist party rule (The World Bank 1996). Many of the developing
countries used plamg as a basis for their development strategy and
adopted industrialization policies based on import substitution and trade
restrictions. Even industrialized countries sashthe U.K. or Norway
used planning at various levels. In industrialized countries, the welfare
state began to rise.

The second wave of the globalization had a slow start in 1960s but
gained momentum in the 1980s. After the collapse of the Bretton
Woodssystem in the early 1970sternational capital flows begato
rise and reached very high levelsternational trade also increased very
rapidly.

In 1990s, after the collapse of the communism, centrally planned
economies of the Eurasia switched backmarket economy. In many
developing countries scalled market friendly reforms are
implemented: statewned enterprises are privatized, markets are
deregul ated and governmentsod interventi
order to limit the responsiveneskthe monetary and fiscal policies to
the short term economic objectives, central banks are given
independence and governments Inied their
terms of economic policiethe line seprating right and left political
parties fadec@away.

Even if it is difficult to assess the overall record of market
expansion on growth, inequality and pov&rigne can still argue that,
generally speaking, the experiment with planning created more
egalitarian outcomes at the cost of mmmic efficency (World Bank
1996: 2). However, economic efficiency does not solve all of the
economic problemslt is becomingclear that to reduce poverty and
decrease income inequality within thearket economiesedistribution

schemes are necessary (Harrison, 200fhether thesschemes can be

3 As to the differing positionseeKrueger (1997), RodrigueandRodrik (2000) for growth

Maddison( 2001) , OO6 Rour ke (2001), Boltho and Toniolo (199¢
Bourguighon (2005), and SalaMartin (2002) for inequality; Bhalla (2002), SakMartin

(2002), Chen and Ravallion (2008ourguignon (2005)..indert and Williamson (200%for

poverty.



realized or not within the parameters of marketgill determine the

evolution of the globalizationln respect ofa decline in growth rates or
further deterioration of income inequality within countrif®e relevant

questim is: cananti-globalization forcegjain enoughpowerto reverse

the expansion of markets as it happened in the first dfathe 20th

century?

The present paper seeks to find an answer to this question of
reversal through building aasymmetric evolutiong game theoretic
modelwhich aims aexaminng the dynamics of globalizatiorsectionl
gives abrief account on markets and their limitatio8gction2 presents
an asymmetric evolutionary game theoreticaddel in which market
and fAegal i tsaareirepresented lycthe eevolutmnary stable
states, andconditions for a reversal of the market expansion is also

consideredAnd a brief corlusion will follow.

1. Markets: A Brief Assessments

The worldwide expansion of marketglobalization at the expese of
other economic and social institutions alters and meslithe rules
governing investment, production and distribution decisions, and affects
well-being of every individual on earth and raises uncertainty in their
daily lives.

Economic polices, onevay or another, affect the expansion of
markets. In fact, they can be broadly categorized according to their
stance to markets. On the one hand we have théberal policies that
support the expansion of markets to increase overall efficiency and
fostae economic growth. The policy guidelines reést as the
WashingopnConsensus or fdAmar ket friendlyo eco
this category. International organizations suchhadMF, World Bank
and WTO steer member countries to follow policies that supjper
expansion of markets. On the other hand we have Keynesian,- social
democrat or socialist economic policies that intervierie marketsin

orderto obtain socially more acceptable or equitable outcomes. From



the welfare state to central planning, thes®nomic policies aim to
limit the markets or alter their outcomes.

Markets, if they function adequately, provide individuals
opportunity to use their endowments productively to enhance thew well
being. Expansion of markets increases those opportuaN@itable to
individuals. But even in the most developed markets, information
asymmetries, incomplete contracts, transaction costs, and imperfect
competition canall hinder the efficiency of the outcome of market
transactions. Furthermore, unequal bargan power in market
transactions generates outcontieat depend on strategic behawuioof
interacting individuals (Bowles P8, Bowles and Gintis 1988Markets
provide opportunities but individuals have different abilities to exploit
these opportunities.Since participation in market interactions is
voluntary, everybody is supposed to be better off. But gains from market
exchanggneed not be distributed to everybod

Moreover, ucertainty is a fact of life. Each decision involves some
degre of risk. No economic system can eliminate all risks that
individuals face. But expansion of markets raigscertainty that
individuals tackle in their daily Wies and feed anxiety. Financial
liberalization increases the risk of loosing all savings iorisis, and
financial crises are very costly for the poor (Harrison 2006). Trade
liberalization affects the distribution of employment across countries.
Some people loose their jobs because their firms cannot compete with
their foreign counterparts. Markehares decline and profits evaporate
because of a new product, developed by a rival firm, enters the market.
Market mechanism may increase overall economic efficiency by
eliminating losers and picking up winners. But this is hardly comforting
for those wo are on the loosing side. Rigskerse people demand
security from their governments but gov
demands are becoming increasingly restricted because of fiscal
discipline imposed upon them. Those unmet demands may be a source

of political tensions that can stop or reverse theaesion of markets



(Rodr i k 1997, Scheve and Sl aughter 200
Sinnott 2007).
Expansion of markets may generate a Pareto improvemhent
winners can adequately cormsate losers. Accomplistent of such a
compensatory redistribution scheme may help to calm down people who
are on the loosing side of the market expansion. Such a redistribution
schemei welfare staté is nevertheless proven to be difficult to sustain
especially without distortingncentive mechanism that markets largely
rely on to function properly (Bowles 1992, Alesina and Perotti 1994).
Actually, it is not just a matter of loosing or winning. Economic
growth raises everbodyods I|ife standards
care about fairness, especially when it comes to the distribution of
income and wealth. If market outcomes contradict what is considered as
Afairo or Ajusto this alone can be a ca
behaviour (Akerlof 1980, Dobbs and Molho 19%%®hr andSchmidt
1999, Gaechter and Fehr 1999).

2. A Two-Player Model of Social Interactions

In this section, we present an asymmetric evolutionary ghewretic
model in which evolutionarily stable states correspordsdifferent
institutionalstructues of the society.

Consider a population of n individuals, wheren is large.
Individuals have the same preferences but diffethair physical and
mental abilities which are not perfectly observable by others. We will
refer to those abilities as produaicapacity or initial endowmenthich

will be denoted for an individual by Z. . Initial endowments are

distributed randomly among thadividuals The differences in initial
endowmentgepresenin at ur e 6 s i ese maquales dara thes . Th
sourceof hierarchical relations and unequal bargaining pameong the

members of th@opulation They alsodeterminethe roles played by the
individuals in social interactions and affect choice of actions as well as

the outcome of the interban.



The objective of each individual is to us$®r endowmentto
enhanceher well-being (fitness). We assume that the viring of an
individual depends on goodshe consumes and endowmerhe
conserves. Consumption good can be obtained by working, and
endowment can beonservedy not working.

At the beginning of each period, members of pgulationpaired
randomlyto negotide on the terms of cooperatiolfi they agree they
work together to produce a composite consumption goodate they
work alone. The agreemenbetween paired individuals involves the
distribution rule, andhe contribution rate

Let e denotes theontribution rate, in other words tffiection of
initial endowment allocated for wotky individuali (O¢ e ¢1). Then
endowment used for work by individualcan be expressed asZ,.

Since initial endowments are not perfectly observable it is reasonable to
assume thathe actualcontribution rate may be lower than the termis o
agreement indicates.

Let the amount of consumption good that can be produced by
working be a function ofendowmentlf individual i works alone we

have

Q=QeZ), Q. >0,Q..<0,Q,>0,Q;<0

where Q is the amount of consumptiggood measured in fitness uriit.

we assume that contribution of consumption good and not working to
well-being is additively seperable, then weding of individuali who
works alone can be expressed as

w =(1-¢e)Z +Q,

where (1- e)Z, is also measured in fitness unit.



If the individualsagreeto work together welbeing of individuali

who works with individua) can be written as

Ew]=@- )z +a,Q

ij?

where E[C} is the expectation operafoand Q; =Q(gZ;,e,Z;). The

outcome of cooperation is a random variabdeduseendowments are
not perfectly observableand assumedcontribution ratecannot be
comgetely enforcedWe will omit the expectation operator in order to
limit the notational burden.
Cooperationincreases the total amount of consumption good that
can be consumed but it albdngs conflict of interest between members
of the population Sincethe initial endowments are given, total output
can be increased only by raising the amount of endowment allocated for
work. Given the total output, an individual can enhaheewell-being
only by demanding a higher share. Given the share;heellg canbe
improved by lowering the level of contributionwark but this will also
lower the total output. This conflicof interestallows us to refer
individuals as the “layers of fithe game
Given thatendowmerg are distributed randomly, in each rdom
matching, every player findgerselfin one of two positions: high
endowment (role 1) with probabilityy and low endowment (role II)
with probabilityl- g. Having high or low endowment is identified
according tarelative endowments of the paired individuals. We assume
that although the endowment levels are not perfectly observable, players
can perceive their differences in endowments. This perceived
asymmetryy nf |l uences pl ayandshéirpaybfoi ce of str at
We will assume that both playehave two strategies: They may
choose the distribution rule or choose the contributaie Although

many distributional schersecan be envisioned we will consider two

“ Binmore (1994 6).



distribution rules:Market ruleand the egalitariamule to represent a

redistribution scheme Under the market ruleplayes get share

according totheir contributiors to output Under theegalitarian rule:

playes get equal shasg We will denote the output share of each player

under the egalitarian drsbution rule by a,,, and the higkendowment

playerdés output shaage under the market r
We distinguishcontributionratesof players by a superscript: for

examplee, the highendowmenp | ayer 6 s c oWeassubeut i on r at €

that whena p | gseferreddsstribution rule is playedthis player

contributes all ofher endowment towork, for example whena,, is

played e, =1. Note that narket rule is te preferred by the high

endowment player, becausg, >a,,. Since (1- a,,) <a,,, the low

endowment player prefetise egalitarian rule.
In each matching there are four possible outcdimresach player:

i. If both players play disibution rules(i.e., highendowment player

plays a,, and lowendowment player playg, ), no deal will be made

and theyend up with working aloneThen thewell-being of the players

in role | and role Il are

W1|1:(1' €4 )ZH +Q(eHZH) and W1“1:(1' eL)ZL +Q(e|_z|_)'

where Z, and Z, denotes high and lowendowment playesb
endowment leval
ii. If player in role | plays,, , and player in role Il playg,, the

well-being of the players in role | and role Il are

WiZ = aM Q(ZH ’eLZL) a‘nd WZ{IZ = aWQ(eH ZH ’ZL)

5 The market rule raises efficiency in social inte@usi by rewarding higher contributions but

preserves naturef6s inequalities which are reflected
egalitarian rule eliminates natureds inequalities b
The market rule can boualified asfair because shares reflect relative contributions. Egalitarian

rule can be qualified aanfair because it ignores differences in contributions.
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iii. If player in role | playse,, and player in role Il plays,,,

thewell-being of the players in role | and role Il are

Wy, =(1- )2y +a,Q(e,2,,Z,)

and
wy, =(1- )z, +(1- a,)Z,.eZ).
iv. Finally if both players play effort level, we assume that output

will be shared byafter work negotiationin this casethe welltbeing of

the phyers in role | and role Il are

lez =(1-e,)Z, +a,Q(e,Z2,,6.2,))

and

wy, =(1- e)Z, +(1- a,)Q(e,Z,,,e.Z,)

wherea, isthehighe ndowment pl ayerés o-utput shar
work negotiationand weassumehat a > a,, .

Payoff matries for players in role | and role Il are denotedvisy

andW" can be written as

| Al

ew, Ww,o ew, w' @
W'=ge ' iy and W'=(1-g)é Ol
ens, Wa,l ey, Wo,H

Since each individual can firgerselfin different position in each
matchng, the population will consists of four types (or behavioural

strategies):
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T, =(ay .4y ): playdistribution rule in both roles

T, =(a, ,€): play distributiorrule in role I, playcontribution rate

role Il,

T, =(e,,e.): playcontribution raten both roles,

T, = (e,,a,): playcontribution raten role I, playdistribution

rule in

role Il.

Contributing high and demanding less may be called altruistic

behaviour. Similarly contributing lss and demanding more may be

called selfish behaviour. But none of the types listed above fit these

definitions

gi ven

the assumptions

example, considet, individuals. When they play the distributionle

they contribute all of their endowmentContributing everything can be

considered as an altruistic act in role | because it implies no self use of

initial endowment. Meanwhile playing the distribution rule in role Il can

be considered as selfish basa it demands a higher share of output

relative to the contribution. Furthermore,two types use the same

strategy in one role and different one in the other. For exarmpland

T, play thedistributionrule in le I, T, and T, play effort levelin role

l. In short, there is no type (behavioural strategy) that can be described

as purely selfish or altruistic.

The weltbeing matrixof the games given as

. Il
W, + Wy,

| Il
_ G:IW21 + Wy,
| I

an W,

W Il
8’\’21 +W12

| 1l
Wll + W21

| 11
W21 + W21

| 1
Wll + W22

| 1l
W21 + W22

| 1l
W12 + Wll

| 1l
W22 + Wll

| 1
W12 + W12

| 1l
W22 + W12

W, + W, @
I n 3
W, + Wy l‘J
I nu
W, + W22|:|

I Il
W, +W22

about
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Let f(t) denote he state of the populatioat timet, then type

frequenciesf, belong to the simplesg,, where
S, ={f®) = (f,@),... 1, () A*:4 f,=1f20,i=1..4

Suppose the success of a behavioural strategyfusiction of the

difference between the fitness of type and the average fitness of the
population. Let the fithess of the typke in terms of frequencies be
givenas(\W), = § w; f,, and the average fiess of the populatioas

i
fWf . Then, the evolution of the frequencies of biekavioural strategies

can be modelled by a differential equation on the sim@gxvhich is

given by the replicator equation
=1, [wh), - fwa]

where ﬁ denotes the change in the frequency of typeThe rate of
change ﬁ/ f, measures the evolutionary success of the fypdf it is
positive, it indicées that the fitness of. is above the average and the

frequency of the behavioural strategjywithin the population rises.

An interior rest point is obtained from the solutions of
(WF), = (W), = (W), = (W),
f+f,+f,+f, =1
satisfying f, >0 for i =1..4. There may benone, one or infinite

solution. Instead of trying to solve these equations we are going to

analyze qualitative behaviour of the dynamic systefollowing
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Hofbauer and Sigmund (1998L24) we rewrite the welbeing (fitness)

matrix as
e O -R -r S+sg
é u
P:@‘ R 0 -S-r S u
e r -R-s 0 S u
gR+r -S -S 0 Ld
where

R:q(w'21- Wlll), S:q(wl'z- W'zz), r=(@- q)(wl”2 - Wl“l), and
s=(1- q)(w'z'l- w'z'z). We assume that

i. R>0 andr >0. That ispayoff to theboth players ar@igher
under the egalitarian distributiamle than the working alone,

ii.S>0 and s>0 if the payoff to theboth players arédnigher
under the mdet distribution rule than the share won afeork
negotiation.

Under these assumptions player in role | prefers the egalitarian
distribution rule to working alone, and the market distribution rule to
fighting. The player in role Il prefers the egalitaridistribution rule to
working alone and market distribution rule to fighting. Hendesé

assumptions allow us to rule odi and T, as evolutionary stable

strategies.The remaining behavipal strategiesT, and T, are the
candidates foevolutionary stable strategi®4 et us denotehie average

well-being in terms of consumption goods bW(T,) in each

evolutionary stable state. Then we have

W(T,) = qulz +(1- Q)lell and W(T,) = quzl +(1- Q)Wluz-

% Technically this is théistability case in which there is a line of rest points in therioteln
this case all initial conditions lead to one of the two candidates for evolutionary stable states.



14

When T, beatsT, we haveW(T,) >W(T,) . We call this evolutionary
stable state as the market societythé inequality changes directiory
beatsT,, and we haveN(T,) <W(T,) . We call this evolutionary stable
state as the egalitarian socieNote thatsince W(T,)and W(T,) are
continuous functions og,_ and g, for giveng, a,,, Z,, , andZ, we
have W(T,) =W(T,) at some e*. Figure ldepicts the outcome dhe

cooperabn underdifferent distributional rules.

Q, 4
. a,, Qu (ZH ’eLZL)

ayQu (842, Z,) \<

/

e —* e* + g,

W(T,) >W(T,) <= > W(T,)>W(T,)

Figure 1

In the figure left vertical axes measures the share of the high
endowment playerés under the mar ket di st
axes measures the outcome of the cooperaiimter the egalitarian

distribution rule. We measure, from left to the right andg, from
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right to the left. The length of the horizontal axes equals to 1
becaus@¢ e,,e ¢1. The distance from left t@* gives us the range
where the amount of socially produced goods is higher under the
egalitarian rule than the market rule. Any cause that increases this range
also increases the probability of emerging the egalitarian society as the
evolutionary stable state. Note also that while the \velhg under the
market rule depends upon the contribution rate of thedogdowment
player the opposite is valid under the egalitarian rule. When the
contribution rate of lowendowment player rises ae e* the well

being of the behavioural stratedl, exceeds that off, and market

society emerges as an evolutionarily stable state. Similarly, when the
contribution rate of higlendowment plger rises abovee* (note that
we measureg, from left to the right) the welbeing of the behavioural
strategyT, exceeds that of, and the egalitarian society emergesas
evolutionarily stable state.

An increase in the market share of the 4emdowment player (a
decline in inequality in terms of consumption goods) causes the curve
given by a,,Q,, (Z,,e.Z,)to turn clockwise. In this case the critical

value e* shifts to
the right, and the support given by the {emdowment player to the
market society rise.he reverse is also true.

Unt il now we as s uncendributoh eate iseta c h
under thé& preferred distribution rule. When welax this assumption,
for instance when the contribution rate of the hégldlowment player to
the market society gets lower, then the curve given by

a,Q, (Z,,e ) turns clockwise (The same is also true fategline

ing). In this casee* shifts to the right, and this also increases the
probability of the emergence of the egalitarian society as the
evolutionary stable state.

pl aye
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Conclusion
Karl Polanyi (1944) oncargued that the market expansion is rewkrse
by the forces it created and the state will play the dominant role in the
economy in the future. Events proved him right for a while but later the
markets begin to strikb a ¢ k . Now t he qthefertes on
that market expansion creatadainreverse tfs expansion and replace
market institutions with other social institutions to create more equitable
outcomes?0o0

In an evolutionary game theoreticalrfrawork we presented a role
game in order to seek an answer to this questiothe model plagrs
find themselvesin different position in sociainteractionsand this
asymmetrybrings themthe opportunity touse different strategies in
each position. Under these assumptions the society consists of four
behavioural strategiedypes) and ane of tlose behavioural strategies
can be characterized as purely egoist {sfirding) or altruisticDue
to the inherent asymmetries in social interactions we believe that
focusing onbehavioural strategies rather thatayers provide more
appropriate foundain for economic, social or political considerations.
Furthermore, d the best of our knowledgthis feature of the modés
novel inexplicitly mixing homo economicusith homo @alis (or homo
reciprocar).’

In the model we restricted the strategy spaceontributionrates
and distribution rules in social interactions. While this restriction
drastically simplifies the model it also helps to focus on efficiency and
inequality issues which are crucial of the survival of any economic and
social system.

In the model we showed thatamket and egalitarianosieties are
the evolutionarily stable states amg also showed thatatastrophic

shocks such as the Great Depresg@aecline irg ) or an increase in
inequality (an increase #&),) can indeed cause switches between

evolutionarily stable statesn other words, e resultsof the model

" Binmore (199425), Gintis (2000ch. 11)

t

h a
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presented indicatethat the market society is not the globally
evolutionary stable statd the game of life.

Of course one shouldot make strong statements about the
evolution of human societies based on a simple model. Bt fin
evolutionary perspectiven the long run what matters are the numbers.

If losess of the market expansion outweighs the winners in numbers this
will evertually be reflected in economic policies and institutions, and
have a negative effect on the expansion of markets. In other words, if the
costs of the expansion of markets exceed its benefits for the majority or
for the politically powerful then we may wigss a reversal in the market
expansion in favar of other economic and social institutions. First half

of the 20th century provides an example of such a reversal and there is

no guarantee that it may not happen again.
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