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ABSTRACT

This simulation model is an example of theory-driven modeling that aims at developing new
hypotheses on mechanisms that work in markets. The central aim is to model processes of
knowledge accumulation in markets on the theoretical basis of Hayek’s concept of “ competition
as a discovery procedure,” in which firms experiment with innovations that are tested in the
market, and the superior innovations are imitated by other firms through mutual learning.
After an overview on the structure of these simulation models and important results of previous
research, we focus on the analysis of the severe negative effects that limited imitability has for
this Hayekian process of knowledge accumulation. We show that limited imitability can
hamper this process through the emergence of a certain kinds of lock-in situations which
reduces the number of changes in the position of the leading firm.

INTRODUCTION

Economic growth theory as well as evol ution-
ary theory of economic change has shown that
technological progress generated by processes
of innovationisthe mostimportant determinant
of economic growth (Nelson & Winter, 1982;
Aghion & Howitt, 1998). The search for fac-
tors that foster or impede the generation and
spreading of innovations is a central themein

modern innovation economics. Since innova-
tions (as new products or production technol o-
gies) emergeprimarily incompetition processes
between firms in markets, the analysis of the
dynamics and the interaction between compet-
ingfirmsiscrucial for explaining technol ogical
progress.

The simulation modelsthat are presented in
this chapter are based upon evolutionary ap-
proachesto market competition, particularly on
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Hayek’s concept of “competition as a discov-
ery procedure” (Hayek, 1948, 1978, p. 179). In
this approach competition is seen as a process
of parallel experimentation, inwhich rivalrous
firms on the supply side of a market generate
and test different hypotheses about the best
way tofulfill theconsumers’ preferences. From
an Hayekian perspective, which particularly
emphasizes knowledge problems, the ultimate
test of which competitors have superior prod-
ucts or services in regard to preferences of
consumersisthe market itself (viaitsfeedback
through profits or losses). And the firms with
therelatively inferior productsand servicescan
learn from the leading firms by imitation. This
evolutionary process of variation and selection
of hypotheses leads to a path of knowledge
accumulation in the market, driven by perma-
nent innovation and mutual learning between
the firms (Kerber, 1997).

In our simulation experiments we analyze
central mechanisms and interactions between
the firms, particularly the extent of mutual
learning, in thisHayekian knowledge-generat-
ing competition process. One of the important
results in our previous research was that the
growth rate of knowledgeaccumulationincom-
petition depends critically on the extent of the
imitability of the activitiesof thefirmsby their
competitors, becauseimitationisnecessary for
mutual learning between thefirms. The case of
limitedimitability isempirically very relevant,
because imitation of successful firms can be a
time-consuming, complex, and risky activity,
which also can fail (Dosi, 1988). In this chap-
ter we analyze more deeply the causes for
the severe reduction of knowledge accumu-
lation through the non-imitability of par-
ticular activities. Since such non-imitabilities
canleadto somekindsof lock-insituationswith
regard to the change of the leading firms, we
test three different hypotheses about the corre-
lations between the number of emerging lock-
in situations, the changes of the leading firms,

and the growth rate of knowledge accumula-
tion. Thesimulation model isapproximated by a
new meta-model, multivariateregression analy-
Sis, to verify these hypotheses. Wefind that the
non-imitability of one activity does not only
reduce the extent of mutual learning, because
this activity cannot be imitated. Rather the
non-imitability of activitiesgenerates phenom-
enathat hamper learning additionally: (1) lock-
insituationshamper mutual learningontheside
of the competitors, and (2) thereduction in the
number of changes of theleading firm hampers
mutual learning on the side of theleading firm.
In Hayekian market process theory, these are
the effectsthat slow down knowledge accumu-
lation in competition under limited imitability
assumptions in a severe way.

THEORETICAL BACKGROUND

Evolutionary Concepts
of Competition

The theoretical background of our simulation
models are evol utionary approaches to market
competition, which arebased upon Schumpeter,
Hayek, and evol utionary innovation economics.
Schumpeterian concepts of competition char-
acterize competition as a rivalrous, dynamic
process between firms which consists of inno-
vations by entrepreneursand their imitation by
the competitors (Schumpeter, 1934). In the
Hayekian concept of “competition asadiscov-
ery procedure,” competition is seen as a pro-
cess of parallel experimentation, in which the
firmstry out new products and technologiesin
the market, implying the generation of new
knowledge through this market test (Hayek,
1978). In modern evol utionary innovation eco-
nomics, theaccumulation of knowledge, which
drives economic development, ismodeled—in
analogy to biological evolution—as the out-
come of variation-selection-processes in re-
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