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Preface

This book concentrateson core elements of the new evolutionary
economics, especially the elements covérgavhat may be called Artificial
Economic Evolution. But it also relatesto the more generalrevival of
studieson economicand technologicalevolution, and thus to the fact that
many researcherstoday have accepted Schumpeter’s (1942/87, 82)
proposition that the ‘essential point to grasp is that in dealingoaftttalism
we are dealingwith an evolutionaryprocess.The difficult taskshave been
to visualiseand analysesuch a process,to move from the mainstream
studiesof ‘how capitalism administersexisting structures’to the more
difficult studiesabout ‘how it createsand destroysthem.” (p. 84) In
performingthesetasksmoderneconomistshave accesgo analytical tools
that were non-existentwhen Schumpeterdeveloped his ‘magnificent
dynamics’ (Baumol). We now have the possibility of treating complex
evolutionaryprocessesvith an increasingdegreeof clarity and rigour. At
the same time we have to recognise a danger that Schumpetgtgsare
ignoredjust asare the works of other pre-warcontributorsto the study of
economicevolution. Thereis also a dangerthat the evolutionary-oriented
studiesof some economic historians like Chandler disappearfrom the
analytic horizon of evolutionary-economic researchers.

To avoid the crowding out of evolutionary economibss book presents
major tools and resultsof new evolutionaryeconomicsin the contextof a
largerevolutionary-economicesearchprogrammewhich can more or less
clearly be found in Schumpeter’s work. In such a context, the praisityt
to cope with evolutionary processedully recognisedHowever,the ability
to synthesise mechanismsconcerning the creation, transmission, and
selection of behavioural rules into computer-based studies isoayy first
stepon the way towardsa real understandingf the processe®f capitalist
and post-capitalisevolution. Thereis alsoa needfor a secondsynthesisa
synthesis between broad and descriptive accounts of economic
transformationand the clear-cutanalysisof artificially limited evolutionary
processesThe book tries to demonstratehat a viable new evolutionary
economics may be defined in terms of these two types of syntheses.

The scope of this book is quite broad anexploits different sidesof my
previouswork in suchdiversefields as economicsbiology, and computer
science,which all have influencedthe way in which | see evolutionary
economics.More or lessby accident,my diverseinterestsappearto be
rather important to research workemolutionaryeconomicsut the reader
should, of course,be awareof the possiblebiasesin my approachto the
area. Even within the economicliterature there are clear biases which
mainly spring from the attemptto createa kind of ‘dialogue’ between
Schumpeteand new evolutionary economics.However, even within my
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chosen area, | haveadto makeseveredelimitations.One of the remaining
tasksis to rethink important parts of industrial economicsor industrial
organisation from Bain (1956) to Tirole (1988}ady of literaturewhich is
beyondthe limits of the presentbook but within the realm of important
inspirations to evolutionary economics.

The introductory chapter doncerndo a large extentthe broaderissues
which have beensuggestedbove;at the sametime it givesa condensed
progresgeporton evolutionary-economianalysisMuch of the exposition
dealswith what| considerto be four major characteristicof a viable new
evolutionary economics: population thinking, empirical orientation, an
algorithmic approach, and a relationship to eldlutionaryeconomistglike
Schumpeter).In chapter2 | turn to a reconstructionof Schumpeter’s
schemesof routine and innovation. Here | deal with the idealised
measurement of the application of routines wheatsto precisedefinitions
of evolution and non-evolution. These definitions are used to describe
Schumpeter’s overall scheme of what maycaked ‘punctuatedevolution’,
l.e. an evolutionary processwhich oncein a while is punctuatedby the
emergencef relative stasisin the economicroutine system.The individual
routines and the jump-wise renewal of them which is presupposedoy
Schumpetels then dealt with in termsof ‘economicor techno-economic
paradigms’. | suggest that the major source of stalilithe routine system
should not be soughtwithin the individual economic units but in the
interfacesbetweenthem, defined by their repeatedransactionsAll in all,
the chapter emphasisesa number of areas of central relevance to
Schumpeteriathoughtand analysiswhich have not yet beenexploredby
modern evolutionary economics.

The three following chaptersdeal with modelling work performed
aroundand within new evolutionaryeconomics;especiallythey deal with
the developmentof the algorithmic approach of Artificial Economic
Evolution (an expressionwhich suggestssome positive and negative
analogiesand relationshipsvis-a-visArtificial Intelligence).In chapter3 it is
demonstratedhow the modern studiescan help to explore many of the
patternsrevealedby Schumpeter'saseof ‘railroadization’. Especially,it is
shown how the S-curve approachto the study of the diffusion of
innovations can be extendedto deal with the ‘ecological’ interaction
betweenthe applicationof different routines.Furthermore,some ways of
using the S-curve to explore pioneering and crowding strategiesare
suggestedin chapterd NelsonandWinter’'s early andimportantstudiesof
evolutionary-economi@rocessedy meansof computermodelsare dealt
with. These models helped to make a synthesiweenthe theoriesof rule-
basedbehaviourthe old Schumpeter'sdeasof the innovative activities of
firms, and the ordinary economicaccountof the market as a selection
mechanism.in this way they were able to simulate processesn which
innovators and imitators interacted in a process of ‘Schumpeterian
competition’. In chapter5 more abstractevolutionaryprocessegmerging
from an iterated Prisoner'sDilemma game with limited information are
dealtwith. The experimentalyorientedapproachdevelopedby Axelrod in
his analysis of the evolution of cooperationis emphasisedand the
introductionof new variety into the gameis exploredin terms of the so-
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calledgeneticalgorithms.Somenew aspectof this areaof studiesemerge
from a reinterpretationof the gameas a Trader’s Dilemma. The general
applicability of such a kind of Artificial Economic Evolution is emphasised
a final sectionon rule-basedsystemsand genetic algorithms. Chapter 6
containsa short statemenbf the proposedresearchprogrammewhich is
embodied in the structure of the boals,well asin its ambitionto promote
a modern evolutionary-economic synthesis.

The different chaptersof the book do not coverthe full scaleand scope
of recent contributions to the rather confusing area of evolutionary
economics (see, e.g., Saviotti avidtcalfe,1991; Witt, 1991b;1992a,1993;
Foray and Freeman,1993; Day and Chen, 1993; contributions to the
Journal of Evolutionary Economics 1991 ff.). To me it has beenmore
important by means of the algorithmic approach to present and retsatk
of near-classithemesand models.Throughan exposition,which relatesto,
e.g.,Schumpeter(Goodwin,Nelson& Winter, and Axelrod, | hopeto help
new researcherso enterthe field of evolutionary economicswithout an
immediatelock-in to a specific modelling trajectory.| believethat suchan
expositionof major typesof modelswill not only encouragehe readerto
develop these classic contributions but alsocaofrontalternativeproposals.
The bias of the book is rather related tcalgorithmicapproachwhich may
appear to encourage researchers to neglect a formalesshat;tiveapproach
to evolutionary processesBut the bias is the result of a necessary
specialisatiorof the presentbook, and doesnot reflect a generaladviseto
jump from standard-mathematicéd computer-sciencanalysis.| believe
that evolutionary economicscannot be developedbroadly without the
interactionof formal and algorithmic approachesln this respectthe book
cannot stand alone but should be supplementedwith works which
emphasise a standard mathematical approach to evolutionary eco(sa®aics
the literature listed above).

Thereis no chapterwith ‘policy conclusions’ Policy conclusionsshould
not be madeat the beginningof a researclprogrammebut asan outcome
of its results. However, there is so much confusion about the policy
relevance of evolutionargconomicghat a few remarksare relevant:Often
it is said that evolutionaryanalysisgives no policy conclusionsother than
laisser faire. At other timesit is suggestedhat this conclusionshouldbe
supplementedwith harsh conservatism. This is not necessarily so!
Evolutionary analysismay help the most powerful firms as well as the
‘countervailingforces’; it may enlightensupply-sideeconomicsas well as
post-Keynesiaremploymentpolicies; it may be usedin the competition
between national systems of innovation but also in a new type of
development policy which includes environmental concerns. These
statements have necessarily a postulating charactemd,¢herefore quote
the opinion of the centralauthority in the field. In his prefaceto Business
CyclesSchumpeter emphasised:

What our time needsmost and lacks mostis the understandingf the processwhich
people are passionately resolved to controlsjply this understandings to implement
that resolve antb rationalizeit. This is the only servicethe scientific worker is, as such,
qualified to render. Asoonasit is renderedeveryonecandraw for himself the practical
conclusions appropriate to his individual interests or ideals. Antll ibe seen... thatmy
analysis can in fact be used to derive practical conclusions of the most conservaéie as



Xii

as the most radical complexion,exactly as one and the samebody of engineeringor
medical knowledge can be used for the most varied purposes. BtiBatific analysisof
an organicprocesseasily createshe impressionthat the analyst‘advocates’letting the
processalone.... [However,] my analysislends no supportto any generalprinciple of
laisser faire ... (Schumpeter, 1939, vi)

These words are well-taken. Everaif analysisoften createshe impression
that the author ‘advocates’the evolutionarytendenciesvhich are treated.
However,no suchconnectionexists.Actually, thereis a hugegap between
the Scandinavian-typeontext of the presentauthor and the Hapsburg-
empire setting in which Schumpeter developed many of his views.

Now to a few practical issues: The referencesystem of the book
emphasisesollectionsof papersin orderto easethe reader’'sway through
the very heterogeneousiterature. However, the dating of the articles is
important for severalpurposes.Therefore,Alchian (1950/93)refers to a
paperfrom 1950 reprintedin Witt (ed.), Evolutionary Economics 1993;
similarly, Winter (1984/91) is found in Wood (ed.), J.A. Schumpeter:
Critical Assessmentd vols., 1991.1 also usethis method of citation for
indicating the date of both the original edition and my edition of a
monograph.

The presentbook doesnot include all the material producedin my
related researchprojectson Schumpeterand evolutionary economics.In
respectto this researchprogrammethe presentwork on ‘Evolutionary
Economics:Post-Schumpeteria@ontributions’representsa secondpart. It
canbe thoughtof aspreceededby a ‘part I' which includesstudieswhich
interpret Schumpeteras a special-typeevolutionary economist(including
Andersen, 1991b, 1991£991d,1991e,1992b,1993a,1993b,1993d).1t is
followed by a metaphoricafpart III' which includes studieswhich apply
evolutionary-economiconceptsand schemef analysisto such areasas
product innovation and quality control as well as national systems of
innovation (Andersen,1991a, 1992a, 1993c). To the extent that these
materials have not yet been transfornm@d publicationsthey are available
for interested researchers.

Some of the work presented in the present heagkmadepossibleby a
one-yearseniorscholarshiginancedby the University of Aalborg. For the
rest of the period| haveusedpartsof my researchtime as an associate
professor(and parts of my eveningsand nights). The work has been
associateavith the researchwork of the IKE Group on the economicsof
industrial, technologicaland institutional change,Departmentof Business
Studies (earlier: Institutef Production),University of Aalborg aswell asto
the PhD programme in Technolo&ylicy, Innovationand Socio-Economic
Development, Department of Economics and Planning, University of
Roskilde.

In the developmentof different parts of the book | have had helpful
commentdrom or discussionsvith many researchersalthoughl havethe
sole responsibility for the final result. | especiallythank Jan Annerstedt,
Jerome Davis, Claus Emmeche, Jan Fagerberg, Chris Freeman, Ole
Hyldtoft, Bjorn JohnsonChristian Knudsen,Kristian Lindgren (permission
to use figures 5.2 and 5.3), Bengt-Ake Lundvall, Stan Metcalfe, Erik
Mosekilde, Jgrgendstergaard Keith Pavitt, Jgrgen Lindgaard Pedersen,
Georgvon WangenheimUlrich Witt, and the PhD studentsin economics
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and technicalchangeat the Universitiesof Roskilde and Aalborg. Dorte

Kgster has helpedme to organisethe project. Maureen McKelvey has
correctedmy English in most of the book, and she has also helped to

sharpenup severalargumentsSimilar help with languageand arguments
was given by my father, Bent Andersenwho died before the book was
completed. The book is dedicated to his memory.






