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Abstract:
Xiaokai Yang's theory of economic specializatiodesrincreasing returns to scale is
a formal development of the fundamental Smith-Ydhegrem on the extent of the
market and the social division of labor. In thisdny specialization-and, thus, the
social division of labor-is firmly embedded withansystem of perfectly competitive
markets. This leaves unresolved whether and holWw dewelopment processes are
possible in economies based on more primitive, market organizations.

In this paper we discuss a general relational moafeéconomic interaction.
Within this non-market environment we discuss timeergence of economic
specialization and eventually of economic trade ansocial division of labor. We
base our approach on three levels in organizatiasheelopment: the presence of a
stable relational structure; the presence of redatl trust and subjective
specialization; and, finally, the emergence of otijee specialization through the
institution and the social recognition of economutes.

“This paper is dedicated to the memory of Xiakangavhose work on specialization and the sociaikitim of
labor inspired us in constructing the theory as@néed and discussed in this paper. This paper exgended
compilation of the formal theory developed in Gilléazarova and Ruys (2006).

" Corresponding author: Department of Economics63amplin Hall, Virginia Tech, Blacksburg, VA 24061
USA. Email: rgilles@vt.edu.
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1 Introduction

Xiaokai Yang visited the Center for Economic Reskaat Tilburg University during the
spring of 1999. Immediately he engaged two of tired authors in extensive discussions on
his research program. We easily identified simiesearch interests and this led to some
fruitful exchanges and discussions.

During Professor Yang's visit to Tilburg we in peutar discussed working paper
versions of papers that were published subsequastliamantaras, Gilles and Ruys (2003),
and Sun, Yang, and Zhou (2004). These papers addoese of the central problems and
theoretical questions that lie at the intersectidrour respective research programs. It is
therefore fitting that in this paper we returntede central questions and sketch a new theory
of the emergence of a social division of labor imoa-market economy.

The research program of Professor Yang was semidalleloped in Yang (1988) and
subsequently brought to fruition in numerous restegsapers The core of this research
program is the application of inframarginal anady® the decision model of an individual
consumer-producer within a system of perfectly cetitpe markets. Yang's inframarginal
approach is in turn used to model the Smith-Youpgr@ach to the relationship of speciali-
zation, the social division of labor, and incregsiaturns to scale, in line with Smith (1776),
Young (1928), and Stigler (1951).

Smith (1776) argued in his seminal woflhe Wealth of Nationshat the social
division of labor is limited by the extent of thearket, so that the benefits of specialization to
an individual are determined largely by the exgtsocial division of labor in the economy.
This is also known as thfemithian TheoremYoung (1928) extended the Smithian Theorem
into a synergetic argument that the extent of tlaeket also depends on the level of social
division of labor. Thus, the presence of increasetgrns leads to specialization and further
social division of labor. In turn, a high level sbcial division of labor within a system of
competitive markets leads to the deepening of aging returns to scale and eventually to
increasing economies of specialization. These odgweénts form further incentives to
specialize and to develop the social division bbla

In the present paper we intend to sketch an argurnien extends the Smithian
theorem beyond the setting of a economy basedsystam of perfectly competitive markets.
Our argument is that the Smith—Young mechanism ajgaies to social organizations and
institutional settings other than that of a systei perfectly competitive markets. In
particular, we develop a theory based on value rgéng binary relationships — or
“matchings” — that describe the relational foundatiof all economic interaction. This
describes a primitive economy in which markets edtlexist in their most primitive form,
namely as a network of binary exchange relatidmss,twithout necessarily the presence of a
single price that determines the terms of tradeanketable exchange relationships.

We conclude from our analysis that the processpetislization occurs at different
levels of embeddedness of the individual consumredyer within the relational structure of
the economy. Only at its most advanced state — lyatim&t of objective specialization — this
process results into a social division of labor.sécial division of labor thus generates

* We refer to Yang (2001), Yang (2003), and Chend) ang (2004) for a comprehensive review of thekwor
that has been accomplished in this research program
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economic development and growth in the context ofenprimitive economic institutions and
exchange mechanisms. This leads to the conclusairatsocial division of labor can emerge
independentlfrom a system of perfectly competitive marketse Bmith-Young mechanism
is in fact founded on more fundamental forces withine economy. Hence, economic
development iswot based on the endogenous selection of a speciafizay an individual
based on the prevailing market prices; insteads ithe institutionalization of a pair of
complementary social economic roles — from whiahittdividual selects one — that generates
growth. Each role corresponds to some objectiveljnéd specialization of that individual.
For a detailed development of the mathematical inaderefer to Gilles, Lazarova and Ruys
(2006) on which the current paper is based.

In their seminal contribution, Yang and Borland 419 already have shown
theoretically that the Smith-Young mechanism fumtsi as a determining factor for economic
growth. Indeed, the mechanism of ever-deepeningn@o@ specialization and the
accompanying development of the social divisionladfor lead to significant growth. In
economic history and the new institutional econantitis has been accepted as the main
engine behind the rise of the western econofies.

Recently, Acemoglu et al. (2005) have confirmed ¢and Borland’s theoretical
conjecture through empirical observations and amalyFurthermore, Ogilvie (2004) and
Greif (2006) have extended this institutional ghowargument and pointed to economic
organizations other than the perfectly competitivarket in which the Smith-Young
mechanism causes economic development and growt#méglu et al. (2005) mainly point
to the development of property rights and the ugiey political institutions as causes of
economic growth, while Ogilvie (2004) investigatee development of medieval and early-
modern guild systems. Empirical evidence of pastopmance of western economies backs
up these arguments. Our theoretical contributitanviith this line of research.

In Section 2 we develop our model of a matchingnecwny based on binary value-
generating activities among economic agents. We dilscuss subjective specialization and
the possibility of subjective stability through meaof an existence result. In Section 3 we
define generic stability as our main equilibriuntioo and present our main existence result.
This result identifies the possibility of objectiwpecialization, which in turn implies the
emergence of a social division of labor in such aaming economy. We summarize and
extend our main line of thought in Section 4.

2 Trust and stability

As mentioned above, in the current paper we disaussdel of a rather primitive economy in
which economic agents directly interact with ondieot without reference to a central
organization such as a system of competitive marketa unified price mechanism. Instead
individual economic agents engage in binary, vajeeerating relationships or “matchings”.
These matchings have to be understood as binaguetive engagements, which are not
necessarily trade relationships. It is assumedhia very primitive economy that every
individual activates exactly one value-generatiragahing.

% See, e.g., North and Thomas (1973), North (19963if (1994), and North (2005).



Our main argument is that there are two differentns of stability possible within such a

matching economy.

Subjective stability: Individuals engage in binary, value-generatintatrenships-so-
called matchings-and stability is attained if indials are not willing to either break all
of their engagements and become autarkic or svptginers for higher benefits. Thus,
there results a stable matching pattern based erotal properties of these binary
engagements. In other words, the presence of ityabil'subjective” in the sense that it is
completely based on the properties of the prodedivilities and utility functions of the
individuals in the economy.

We show that the presence of stable matching pattisr guaranteed in case a special
substructure of potential relationships has a bigastructure. The existence of subject-
tively stable matching patterns is the subjectwffost existence theorem.

If a state of subjective stability is attained, iinduals might develop mutually beneficial
trade within the relationship that they are engaige®ubsequently, after beneficial trade
has been established, the engaged individuals rapgtialize their productive activities.
This specialization occurs only within the (subiee} setting of the matching that they are
engaged in. We call th®ubjectivespecialization.

We emphasize that subjective specialization dumsinduce a social division of labor
since individuals are not engaged at a higher bptée; their economic interaction is
explicitly limited to be confined to their matchmgnly. In that regard the organization of
the economy remains scattered and there is naedrsficial organization of the economy.
As a consequence, there are no widespread gains thade. There are only locally
generated gains from trade.

Generic sability: Only if generic stability is possible, economigeats can truly
specialize in an objective fashion and there engeagsocial division of labor. A matching
economy attains generic stability if fevery profileof utility functions and production
sets, there exists a stable matching pattern. Gun existence theorem states that such
generic stability is attained if and only if thaeea social organization of the economy
based on at least two socially recognized econawoigs. Hence, there should exist at
least two complementary socio-economic roles sttt value-generating relationships
solely exist between individuals with different smeconomic roles. Only after such
complementary socio-economic roles are establishédie endogenous social division of
labor can emerge in which individuals specializéhiese roles. In turn, this implies that a
social organization of the economy emerges andwidgspread gains from trade become
attainable.

Our main existence theorem on generic stabilitys tidentifies that a bipartite social
division of labor is a pre-requisite for stabiliffhis amends the Smithian theorem in the
sense that there has to exist a finite set of secamomic roles into which individuals can
specialize, to establish stability in the sociajanization of the economy. The emergence
of a set of socially recognized socio-economicgade thus, a necessary condition for true
generic stability in the economy.

Since economic prosperity is determined largelythmy set of available complementary
socio-economic roles, the Smith-Young mechanisnmeainomic development is now
linked to the development of this set of sociakgagnized roles; innovation in social
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organization—in the sense that new social roleslaveloped—now determines the extent
of the market and, thus, economic growth.

Although our model of a matching economy descridegery primitive society, we believe
that it makes possible some rather deep conclusf@uasapproach also makes explicit again
the indeterminacy problem identified by Gilles ddlidmantaras (2005). They argued that the
theory of the Smith-Young development mechanisnhiwithe context of a well-developed
system of perfectly competitive markets is foundeda circular argument: prices of traded
goods determine individuals’ specialization andisthprices determine the social division of
labor. This, in turn, determines which goods amdpced and traded, determining the extent
of the market. This brings up the question who batwltimately determines which goods are
traded and how economic development is accomplishredther words, this development
mechanism has no origin or starting point. Gillesl e@Diamantaras concluded that the
determinacy problem has to be resolved in ordena&e further progress on the analysis of
economic development processes. Our goal in odysieas to show that stability is required
for any specialization of individuals in an econoaryd that a social division of labor only
emerges in a society that has a stable organiztsinucture based on objectively given
socio-economic roles. In this section we discueditist part of this argument. We introduce a
very generic model of a society in which individsatan engage into binary economic
interactions. We define two stability concepts ucls a relational economy and determine
when stability is attainable.

In our approach we put in some sense this deteayipeoblem at the center of our
analysis. Indeed, our main result states that gestability requires the existence of a certain
set of established social roles from which indiaducan choose when they specialize. Each
socio-economic role stands for a certain commoatygnized economic specialization and in
equilibrium the number of agents of each role iaheed® Only then an effective social
division of labor emerges and the society can emdatp an effective process of economic
development and growth. Ultimately, economic depmient is thus founded on the
enhancement and extension of the socially detedrseeof accepted economic roles.

We conclude that economic development and growtfaised by organizational and
institutional change rather than technical changg.bWe argue that technical change is a
consequence and expression of the effectivenetbe @ocial organization of the economy.

2.1 Matching economies and stable matching patterns

Formally, we denote b = {1,...,n} a finite set ofindividuals At this stage we do not make
any assumptions about these individuals regardieg individual abilities. Hence, at this
stage we do not explicitly assume that these iddais are even able to specialize in any
form. Instead we endow these individuals with thiitees to engage into relational economic
activities that generate economic values or wealtfe refer to these binary interactions as

® For the latter argument we refer to Yang's theofygeneral equilibrium under endogenous speciatinat
Explicitly we refer to Yang (2001) for a detailedclission and treatment of this argument.

* We refer again to Acemoglu et al. (2005) for a ptete discussion of this point of view.

® The most primitive form of a matching is that afoperation in some production activities. More aubea
forms include the simple exchanget@ade of two commodities. The gains from trade then fohe values that
are generated between the two traders.
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value-generating (economic) relational activiti@dus, individuals are assumed to have
relational economic abilities. We do not exclude that thetational abilities in turn might be
based on individual abilities. We do not assumeingpose that these value-generating
relational activities take place in the contextafmarket. Instead we assume that these
relational abilities describe the economy itself.

Formally, we definel O{ijj |i, j ON} as a set of potential relational activities
between the individuals iN. Here, for two distinct individuals OO N and jON with i # j,
we defineij O to mean that these individualandj are able to engage in a value-generating
relational activity. We indicate this potential agbnal engagemenij ' as apotential
matchingofi andj.

Furthermore, every individuai ON is endowed with complete and transitive
preferences over her potential matchingé") :{ij Dr|j g N} Or in which she can engage.

These preferences can be represented lisdanic utility functiorgiven byu, : L, () - O.

Let u=(u,,...,u,) denote ahedonic utility profileandU be the set of all hedonic profiles

representing complete and transitive preferences. Simmarize the developed primitive
concepts into a unifying concept:

Definition 1

A matching economy is defined to be a tripleE = (N,I,u) in which N is a finite set of
individuals, I is a potential matching structure on N, and] U is a hedonic utility profile
onl . The pair(N,I") consisting of the set of individuals endowed withpotential value-

generating relationships is also called thel&tional) constitution of E = (N,I",u).

A matching economy is essentially based on potebiti@ry activities that generate economic
values. For example, a trade economy can be regess@s a matching economy between
buyers and sellers who can trade physical goodgetwerate gains from trade. Hence
I represents the binary trade relations between Bugérs and sellers. The gains from trade
are exactly the hedonic utilities generated in¢heade relationships, i.ay,(ij sjands for the

individual gains from trade of individualas she engages in a mutually beneficial trade with
individualj.

Within the context of a matching economy we invgetie the proper definition of stability.
Stability refers to the presence of a pattern dfvated matchings that is in a state of
equilibrium. Stability is a necessary condition tbe further development of an economy, in
particular for the emergence of specialization amscial division of labor.

Our main hypothesis in the definition of stability that in a matching economy
E =(N,I',u) each individual activatesexactly oneof her potential matchings ib, (I . Jhis

fundamental hypothesis is founded on the fact thatmodel a very primitive economy
without the presence of advanced economic or sdastitutions. In such a primitive

economy it is natural to assume that individually amteract with a single other individual at
a time and that more complex interactions requimderadvanced social institutions than
assumed within our context.



Formally we introduce the notion of a matching @attto describe a collection of
activated binary value-generating relationship§ in

Definition 2

A matching pattern is a subset of the potential matching structur@ I’ such that every
individual is either paired with exactly one othadividual or remains relationally autarkic,
i.e., n 0T is such that eithefL;(n)|=1 oriiOn, forall iON.

In a matching pattern one and only one matchirsgiected and executed by each individual.
For ease of notation we denote the utility an iithliali has when participating in a matching
pattern 7 in which L, (7)) ={ii .} asu, (7n1), i.e., u,(n) =u,(ii ,), for all i DN . We emphasize
that the hedonic utility profile considered heréowbk an individual to consider only one
matching at a time, since we do not allow an irdiial to engage in multiple matchings at the
same time.

With the tools developed so far we are able toothice two relational stability
concepts. Again we let the matching econorBy= (N,I,u) be given throughout. For
matching patternn0M, a potential matchingij O \7z is a blocking matchingif
U (ij) >u, (n) as well asu, (ij) > u; (7).

Having defined a blocking matching astact binary Pareto improvement, we follow
the concepts used in the literature on matchingi(Rod Sotomayor, 1990). We point out that

our notion of stability is closely related to tladtstability in network formation (Jackson and
Wolinsky, 1996). With this concept we can define siability property of a matching pattern.

Definition 3
A matching patterrz 11 is stable in the econom¥ = (N, I",u) if all matchings inzz satisfy
theindividual rationality (IR) and theno blocking (NB) conditions:

* IRu(n)=u(i) forall iON, and

* NB there is no blocking matching with regard i that is, for all i 0 Nand j O Nwith
i # jandij O \ 7 it holds thatu, (ij) > u, (77) implies thatu, (ij) < u, ().

Stable matching patterns in E are denotedraay*(N, I, U) .

Condition (R) is an individual rationality requirement, thaatsts that an individual cannot be
matched with another individual without her conseset, if an individual is better-off under
relational autarky, she will pursue that.

Condition (\B) stands for a non-blocking condition requiring tthe blocking
matching does not exist with respect to matchintepa 7z 01 . Under (B) if an individual
prefers to be matched with an alternative individhan the one with whom he is matched
under matching patterrr, then that alternative individual does not ageerigage with him.
This condition is closely related to the conditioh limk addition proofness in network
formation. Link addition proofness is at the foundatof the notion of pairwise stability in
network formation, seminally introduced by Jackaon Wolinsky (1996).



With reference to the definition of stable matchpafterns, we note that in general
these stable patterns might fail to exist. In jgattir, in the absence of such a stable matching
pattern there emerges a state of permanent chanstability within a relational economy E.
This essentially refers to a situation in which indiials permanently search for the most
optimal partner to engage in a value-generatiratiogiship.

The main application of the general relational frarmek developed is here that of a
relational economy of consumer-producers. We padintthe new classical framework
developed in Yang (2001) and Yang (2003). The nassital approach is firmly founded on
the premise that consumer-producers specializeirwdéhsocial context of a structure of
(market) interactions and, thus, attain higher arelfievels.

In Gilles et al. (2006) we start at an even moiengive level of reasoning. Before
there is actual specialization, there are consymaatucers with simplekills on which these
specializations can be based. We recognize thig,sknlike commodities, are intrinsic to a
consumer-producer and cannot be exchanged. Theyhoarever, be shared. Sharing one's
skills with another individual is a process thaesimot make the giver any poorer in the Skill.
As established by Yang and Borland (1991) and Y&@03), learning-by-doing is an
important mechanism in the process of growth. H®wew Yang's framework this process is
individual-specific, i.e., economic individuals amet allowed to learn from each other. In
Gilles et al. (2006), we go beyond this restriction allowing learning processes among
engaged individuals.

2.2 Existence of stability and subjective specialization

In our previous discussion, we have focused magmlya primitive economy with limited
specialization. In such economies there might moerge an equilibrium in the form of a
stable matching pattern. (For an explicit examplsuch an economy we refer to Example 3.4
in Gilles et al. (2006).) Here we investigate théisient conditions for the existence of such
stable matching patterns. We also discuss the aapdns of our findings with regard to
specialization in a relational economy.

We first address the introduction of a particulab-structure of the constitution of a
matching economy.

Definition 4

A matching patterrz 0N is weakly stable in the economyt = (N, I",u) if all matchings in
n satisfy the individual rationalityl R) and whenever a blocking matchifg]l \ 77 exists,
at least one of the blocking partners in ij is rigdaally autarkic, i.e.,{ii, jj} nn#0.

Denote byl1, O the collection of all weakly stable matching patte

Finally, we definel", =00, OT to be the set of all potential weakly stable migé.

® A commodity, in comparison, if shared makes thegpoorer in the possession of that commoditys Téito
say that while commodities are pure private gosH#s are non-rival in nature.
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The definition introduces a sub-constituti¢iN,l",) based on the class of weakly stable
matching patterns. We refer to the sub-constitufidhl",) as thecore-constitutionof the
matching econom¥ = (N,I",u).

For the formulation of our existence theorem weoidiice some auxiliary concepts.
Let QO be some collection of mutually beneficial relasbips between individuals iN.
The sub-constitutior(N,Q)is bipartite if there exists a partitioningN,, N,} of the set of
individualsN such that

Q0fij|iON, and jON,}Ofii[ioN}.

Hence, in a bipartite constitution of a relatioeabnomy, there are two socially recognized
economic roles or “types” such that value-genegatiglationships only exist between
individuals of different types.

Existence theorem 1
If a matching economig = (N,I',u) has a bipartite core-constitutio(N,I",), then it holds

that I * (N, u) # 0.

The existence theorem stated above identifies acpkar set of potential value-generating

relationships that has to form a bipartite struetur order for stable matching patterns to be
possible. Hence, certain vital or “constitutingfationships have to form a bipartite structure.
This implies that there are essentially two growsindividuals between which these

constituting relationships exist. We again refeGitles et al. (2006) for further discussion of

this topic and its consequences.

3 Specialization and stability

In the previous section we have introduced varimetsons of stability — or equilibrium — and
linked the existence of stable matching patternthéobipartite nature of certain vital value-
generating relationships. In this section we liné& existence of these stable matching patterns
with the possibility of individual specialization.

3.1 Theemergence of exchange and subjective specialization

Now assume that we have a matching economy E Himfiss the condition of Existence
Theorem 1, i.e., the economy E has a bipartite-corsstitution. In that case there emerges a
state of subjective stability in the sense thatehexists a stable matching pattern in the
economy. We emphasize that subjective stabilifyliy based on the local conditions in the
economy, i.e., the explicit abilities of the indluals in the economy rather than the generic,
global conditions in the economy.

If a subjectively stable state emerges in the eegnall individuals are engaged in
stable value-generating relationships. Within tatext of these relationships, a moderate

9



level of relationaltrust can be build up. If a sufficient high level of sttemerges, there first
will come about commodity exchange between thedeiguals. Thus, the emergence of a
level of moderate relational trust allows indivitkio engage in mutually beneficial exchange
of commodities. We emphasize that this commoditghaxge is purely binary and, thus,
scattered at best. Therefore, there is neither raayket nor any global trade network
emerging.

After mutually beneficial commodity exchange ha®rmestablished to enhance the
value-generating relationships in which individuale engaged, a further deepening of the
level of relational trust will take place. After ghrelational trust has been enhanced,
individuals will be trustworthy enough of their paer that they become willing to specialize
their productive activities. We emphasize that tbign of specialization is completely based
on the local conditions in the economy, in particuthe conditions in the relationship in
which individuals are engaged. Indeed, if condi@me favorable, individuals might develop
sufficient trust towards their partner such thaytllecide to specialize fully and exchange
their necessary commodities with their like-wisdlyfuspecialized partner. This can be
indicated asubjective specialization

Gilles et al. (2006) develop a detailed examplevimch these specialization processes
are made explicit and higher levels of wealth oddrec utility are achieved through
specialization and binary exchange. Again we empbabat under subjective specialization
there does not emerge a global social organizatiaghe form of a system of markets and a
social division of labor. Instead individuals rem&ngaged in binary relationships guided by
conditions in their immediate neighborhood, i.g.Jdcal conditions in the economy only.

3.2 Theemergence of trade and objective specialization

The previous discussion clarifies the emergencgtaidile matching patterns and of subjective
specialization. This emergence is essentially basetbcalized conditions based on features
within the subjectively stable pattern of stable matchirgpr an economy to have persistent
access to such gains from specialization, the batraicture of the economy has to
generically admit stable matchings. Hence, whatever capadslitand desires of the
individuals-represented by their utility functioasd (possibly) other individualistic features-a
stable matching pattern has to exist in the magchtonomy.

Technically, this brings up the question under Whsonditions on(N, ") there exists
a stable matching pattern feverypossible matching economiy = (N,I",u), whereu is an

arbitrary utility profile. This line of researchlfows the research agenda set in the matching
literature. Here we are able to apply the mainlteguPapai (2004).

Definition 5
A relational constitution(N,I") is generically stable if for every utility profileudU -and

thus for every matching econorgy= (N,I",u) based on this relational constitution-it holds
that M* (N, u)#0.

Our main existence theorem can now be stated svil

10



Existence theorem 2
The relational constitutiorfN, ") is generically stable if and only {N,I") is bipartite.

This second existence theorem provides a complett @owerful characterization of
generically stable matching structures. This is exyvstrong result with some deep
consequences. As stated before, certain sets lbfcekiplementarities might result into the
emergence of stable matching patterns. These stahiehing patterns in turn give rise to
subjective specialization and mutually beneficiatleange. This does not mean that there
results widespread gains from trade. For such esd@thaconomic development it is necessary
that there emerges an objective or socially recaghdivision of labor.

In particular, the deepening of the stable matchpagterns through subjective
specialization in turn leads to the emergence péiite structures of potential matchings.
This emergence is based on the social recognifidimeoroles that are based on the subjective
specialization of individuals in such stable matghpatterns. This is discussed next.

In objective specialization each individual now egfs to be trading when she
engages in a matching. Also, under objective speation, unlike under subjective
specialization, the level of trust expands to theole set of players, i.e., to the whole
economy. This is why an individual believes fullyat she can be matched with another
player with whom exchange is beneficial in a statmlatching. In fact, there isommon
knowledgethat individuals with different socially recognizepecializations can be matched
in highly productive value-generating relationshipredividuals, who assume social roles,
have socially justified beliefs that a stable matghpattern exists.

At present we argue that further deepening of ffieiency in this economy is only
possible through the establishment of a true saasion of labor based on a set of socially
recognized economic roles. For that purpose weidengs primitive society in which indiv-
iduals acquire two different productive skills, ting skills and gathering skills. Assume that
at first there emerges some stable matching paittewhich individuals exploit the comple-
mentarities of hunting and gathering. Within thetext of this equilibrium, individuals now
decide to become slightly specialized in huntingyathering. If sufficient trust is developed
among matched individuals, some individuals migiecsalize fully on hunting or gathering.
This introduces subjective specialization into thramitive economy similar to the social
developments discussed at the end of section 3.1.

Subsequently, a deepening of this specializatioghtnémerge. Indeed, if these sub-
jective specializations are recognized sociallgjviduals become a “hunter” or a “gatherer”.
Being a hunter now becomes a socially recognizem@mic role, as does being a gatherer.
This in turn implies that only after the establigimhof such complementary social roles there
emerges aocial division of labaf The emergence of socially recognized economicsrate
the accompanying social division of labor is nowentfied with the effects of full-blown
economic specialization. This type of specializatis generic in the sense of Definition 5
above; it can be referred to algjective specializatian

It should be noted here that the emergence of fbatieeen individuals with different
social roles is fundamentally different from comritpdexchange between subjectively

" We emphasize here that the establishment of alsate requires the social recognition of eacle rhd the
separation of the related specialism from eachviddal. Thus, the social recognition of an economute
induces a dichotomy of this role and other aspefcteer life for every individual that assumes trote.
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specialized individuals. Social recognition indesteviates the informational burden and
implements certain expectations.

Finally, we can in fact identify conditions undehish a competitive market can
emerge. If sufficiently large number of individuadssume the social roles of hunter and
gatherer and other economic institutions such asptiotection of property rights, monetary
instruments, and the creation of actual marketqdare established, then there might emerge
a market at which hunters and gatherers can tragetables and meat for a well established
and unique market price.

Objective specialization excludes relationshipsweenn individuals with the same
social role as being potentially beneficial economiiatchings. This implicitly reduces the
potential matching structure to an odd acyclic ipaltite structure in which only matchings
between individuals with two different roles areagnized.

4 From chaosto generic stability and market systems

In this paper we introduced a four-stage approacthé¢ emergence of a social division of
labor based on the objective specialization ofviatlials. As a fifth stage we can add the
emergence of market institutions themselves. Thigr@ach clarifies that the presence of a
social division of labor is in fact a prerequidite the creation or emergence of a functioning
price mechanism. Summarizing these four stages are:

Stage I: Chaos (non-equilibrium). In a primitive relational economy without
objective specialization, there usually are coodsi that do not support an
equilibrium. This leads to a situation in which itlividuals are fully autarkic and in
which there is a state of permanent relational shawdividuals are fully self-reliant
for the provision of necessities for survival. Cengently, the generated level of
welfare is at the level of pure subsistence. Angitahal utility generated through
interpersonal spillovers from social interactiore agurely additional benefits to the
generically low subsistence levels.

Stage I1: Primitive equilibrium. Within a primitive relational economy there might
exist conditions that allow the emergence of alstabcial interaction pattern. Such a
stable pattern is only founded on subjective andg®l features, not on any objective
or social conditions. Within this stage we distiigiutwo sub-stages.

(I1-A) At first there only emerges a stable pattern inciWhnterpersonal spill-
overs are exploited. This first level of stable iabinteraction facilitates the
emergence of a moderate level of subjective trusbrey the matched
individuals.

(I1-B) Next, the emergence of sufficient subjective tarsbng the individuals

that are engaged with each other, supports thedattion of exchange among
those individuals; the exploitation of interpersbggillovers is extended into
the exchange of economic commodities leading tonekigher levels of

utilities. The emergence of exchange is an impos#ep into the development
of an economy.
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Stage I11: Subjective specialization. After exchange has been established there is the
possibility for a further deepening of interpersiomast within the stable relationships
in the economy. This facilitates the emergenceutijective specialization in which
individuals based on the demands of their inteieak relationships specialize their
economic activities. Hence, within the context aftable exchange relationship with
another individual, an individual selects a produtiplan to optimize his utility level
based on the resulting consumption plan.

This process of subjective specialization is simitathe specialization process based
on inframarginal analysis developed by Yang - &srialization of the Smith-Young
development mechanism - within the context of afgmtly competitive price
mechanism. However, subjective specialization duddake place within the context
of a functioning price mechanism, but rather witthie interpersonal relational setting
of each individual separately.

Stage 1V: Objective specialization. The emergence of subjectively specialized
individuals can lead to the recognition of sociemamic roles in the society at large.
Hence, individuals specializing subjectively ontaer skills within the context of their
individual value-generating relationships, becoreialy recognized as occupying a
“profession” that relates to this specific skillts€hus, professionals are identified in
the society as occupying a certain socio-econornle. rThis corresponds to an
objectificationof the specialization of that individual: the imdiual assumes in fact an
objectively defined and socially recognized ecormmle.

Subsequently, there emerge social rules relatedhése socio-economic roles.
Returning to our illustrative example of a huntatkgerer society, the engagement of a
socially recognized “hunter” with a socially recazgd “gatherer” in an economically
beneficial (exchange) relationship thus becomegdhedation for economic develop-
ment. Individuals subsequently specialize in anedije fashion; they now select
from a given set of socio-economic roles and engiag® objective fashion with other
individuals in their respective social roles to gexie mutual economic benefits.

It is only within this context of objective spedtion that there emergessacial
division of laborwhich further development acts as an engine fonemic growth -
described in the context of a market by the Smithi#Yg mechanism.

Stage V: Market emergence. We argue that only after the establishment obcas
division of labor based on the social recognitiércertain economic roles, there can
emerge a functioning market or price mechanismidgssthe social division of labor
there have to be established other economic itistitst Only after these other
conditions are met, there might emerge a price em@sm through which further
economic growth and development is made possibtadrform of the Smith-Young
mechanism based on the extent of the market.

In this paper we only have developed the most basiciples of a descriptive theory. The

main conclusion is that economic development aoavtir are closely related to the objective
development of an extended set of socio-econontéstio a society. These social roles have
an objectively,public nature and as such should be subject to a purghjicoeconomic
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theoretical analysis or an evolutionary treatméiis is closely related to the conclusion of
Gilles and Diamantaras (2005).

Further development of this abstract theory of mmiatg economies is required before
we can expect a full and working understanding loé five-stage process of market
development summarized above. This is left to Rut@search.
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