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Preface

This book belongs to an emerging and rapidly growing literature of economics. It
differs from Marshall’ s marginal analysis that separates the analysis of demand and
supply from the analysis of individuals’ decisions in choosing their levels of
specialization. It differs from his neoclassical dichotomy between pure consumers and
firms. This book begins from an analysis of individual consumer-producers’ decisions
in choosing levels of specialization, and then applies inframarginal analysis (total ben-
efit-cost analysis across corner solutions in addition to marginal analysis of each corner
solution) to investigate how the network size of division of labor in society is deter-
mined in the market place. According to this inframarginal analysis, demand and
supply are two sides of the division of labor (Allyn Young, 1928). Hence demand and
supply are determined not only by resource allocation for a given network pattern of
division of labor, but also by the network pattern of division of labor.

Also, this book differs from Samuelson’s prototype of the second generation of
economics. It does not have a dichotomy between r;licroeconomics and macroeco-
nomics. Since a particular level of division of labor is associated with a certain size of
market network, the extent of the market and aggregate demand are determined by
individuals’ decisions in choosing their levels of specialization that yield the network
size of division of labor for society as a whole. Hence many macroeconomic phenome-
na, such as unemployment and business cycles are some special features of the compli-
cated network of division of labor. '

In this book non-linear programming, dynamic programming, and other
nonclassical mathematical programming are employed to resurrect the spirit of classical
mainstream economics within a modern body of formalism. Since the spirit of the
book is older than neoclassical economics, while its body is younger than neoclassical
economics, I would like to address the new species New Classical Economics .

Several new classical general equilibrium models are used to develop an overarch-
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ing framework for explaining all micro and macro phenomena. It is shown that when
the network size of division of labor is endogenized in a general equilibrium analysis,
marginal comparative statics for a given pattern of~the network can address conven-
tional microeconomic resource allocation problem, while inframarginal comparative
statics explain discontinuous jumps of the equilibrium size of network of division of
labor and related aggregate variables across different structures. The inframarginal
comparative statics (or dynamics) can then explain emergence of money, business
cycles, and unemployment from division of labor. Hence, for our grand synthesis,
macroeconomic analysis and microeconomic analysis are just at two different levels
within an integrated framework.

Many insights of Buchanan, Cheung, Coase, and North into transaction costs,
property rights, institution of the firm, and contract are formalized in the text.
Challenges posed by nonlinear evolutionary economics (see Nelson, 1995, Conlisk,
1996, and references there) and by the Austrian School (see Kirner, 1997, and refer-
ences there) against the mainstream are taken and absorbed into the text. For
instance, the concept of Walrasian sequential equilibrium is developed to predict con-
current evolution of economic organisms and evolution of information acquired by
society through social experiment with various organisms using price mechanism. The
recursive paradox, which means that a decision problem based on bounded rationality
cannot be well defined, raised by nonlinear evolutionary economists is solved in a well
closed dynamic general equilibrium model based on adaptive behaviors and bounded
rationality. The dynamic equilibrium model substantiates the proposition in nonlinear
evolutionary economics that concurrent evolution of organisms and information about
organisms acquired by society involves uncertainty of the direction of the evolution as
well as a certain tendency of the evolution (Nelson, 1995).

Too many individuals and institutions contribute to this project. I am first great-
ly grateful to my teachers back to Princeton University, Hugo Sonneschein who
taught me the theory of general equilibrium, Edwin Mills who taught me development
economics and urban economics, Gene Grossman and Avinish Dixit who taught me
trade theory and new general equilibrium models with increasing returns, Gregory
Chow, Whitney Newey, Anguish Deaton, and Richard Quandt who taught me
econometrics, Joseph Stiglitz, Barry Nalebuff, and Sanddy Grossman who taught me
information economics and game theory, Alan Blinder and John Taylor who taught me
macroeconomics, and William Baumol, Michael Katz, and Robert Willig who taught
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me Industrial Organization.
I am also greatly indebted to my coauthors of various research papers which are

included in this book: Jeff Borland, Been-Lon Chen, Wen-Li Cheng, Ben Heijdra,
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Hart, Heinz Kurz, Lachie McGregor, Douglas North, Lloyd Reyrolds, Peter Ruys,
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Specialization and Division
of Labour: A Survey

Xiaokai Yang and Siang Ng

1.1 CLASSICAL LITERATURE ON SPECIALIZATION AND
DIVISION OF LABOUR

The purpose of this chapter is to survey the literature on specialization
and the division of labour in society. In the introductory section the
classical literature on specialization is briefly reviewed. The neoclassi-
cal literature on specialization and new trade and growth theory based
on marginal analysis will be reviewed in Section 1.2. The formal de-
cision models that apply inframarginal analysis to endogenize indi-
viduals’ levels of specialization and the equilibrium models that apply
marginal analysis to endogenize individuals’ levels of specialization
will be surveyed in Section 1.3. New classical equilibrium models of
specialization based on corner solutions and inframarginal analysis will
be surveyed in Section 1.4.

Houthakker (1956, p. 182) expressed the belief that ‘Most econ-
omists have probably regarded the division of labour, in Schumpeter’s
words, as an “external common place”, yet there is hardly any part of
economics that would not be advanced by a further analysis of special-
ization'. This implies that the analysis of specialization and division
of labour is not one of many fields of economics, but rather is at the
core of classical mainstream economics. The focus of classical econ-
omics was on the implications of specialization and division of labour
for economic growth and welfare. Plato (380BC, pp. 102-6) consid-
ered the welfare implications of the division of labour and special-
ization and the connection between the division of labour, the market
and money. Xenophon also examined the connection between cities.
and the division of labour (see Gordon, 1975, p. 41). William Petty
(1671, I, pp. 260-1) noted that specialization contributes to skilful
clothmaking and pointed out that Dutch could convey goods cheaply
because they specialized each ship for a specific function. Petty later
gave a more striking example of the division of labour in the manufacture
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