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Abstract: This paper argues that Schumpeter’s core books are orgdanigeee groups.
The first of them is the programmatic duology that consisthisftwo early German
books. The second is the evolutionary economic duologydbasists ofThe Theory of
Economic Developmemind Business Cycle$he third is the socioeconomic synthesis
that is found in parts oCapitalism, Socialism and Democracyhe paper considers
the internal logic of and the interconnections betweenglygsups of works. This ana-
lysis is supported by the distinction between Schumpetharise different models of
evolutionary processes and by the distinction betweenaei@iution and macroevolu-
tion. The Mark | model describes economic evolution as theaue of the interaction
between individual innovative entrepreneurs and routiaged incumbent firms. Mark ||
describes economic evolution as the outcome of the inn@vatigopolistic competition
between incumbent firms. Mark 11l describes socioeconowitLgion as a coevolution-
ary process between the major sectors of society. Two oétimeglels can be used for the
analysis of microevolution as well as macroevolution, betiBnpeter used them in an
unbalanced way. Microevolution is the process of evolutiia takes place within a pop-
ulation of entities that face more or less uniform selecpogssures, like the firms of an
industry. He studied the microevolutionary process by mediMark 11. Macroevolution
is the long-term transformation of the complex system ofvég and branching popu-
lations. Schumpeter used Mark | for an abstract analysisaafoevolutionary processes.
This unbalanced way of using the models created many difiésufor Schumpeter and
still provides challenges for evolutionary economists.
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1 Introduction

Modern evolutionary economics can learn much from rewvigithe older type of evolu-
tionary economics that is found in Joseph Schumpeter'sworks. He provided many
of our core concepts and basic questions, and revisitingdriks helps us to clarify these
concepts and questions. We can also learn from the wrong #taphe took during his
lifelong attempt to develop his version of evolutionary eomics. These are major reas-
ons why we celebrate the centenaryltieorie der wirtschaftlichen Entwicklupgyhich

is the first edition ofThe Theory of Economic Developmefibwever, he would not have
liked this type of celebration of his book. In its prefaceh@mpeter (1912c, vii) ex-
pressed two wishes. His first wish was that the ‘facts andragmts’ of his book would
become acknowledged by economic theorists. His secondwastthat these theorists
would ‘as soon as possible’ make his book ‘surpassed andtterg. Nevertheless, there
was no quick ‘surpassing’ since practically none of his eamtoraries cared to think
about the ‘facts’ of what we now call Schumpeterian dynaraitg his ‘arguments’ for
grasping the essence of economic evolution by means of samdtke his system of
concepts. This situation changed with the emergence of @ malolutionary econom-
ics that ranges from explicit Schumpeterian dynamics ffrejato Nelson and Winter,
1982) to more abstract evolutionary game theory (relatmiylaynard Smith, 1982).
Through the radically increased efforts to analyse econ@wblution we seem to be
approaching the point of time at which we have surpassed amdacgely forget about
Schumpeter’s works. However, we probably still need atla@suple of decades before
we can say that the fulfilling of Schumpeter’s two wishes hesbaccomplished.

When revisiting Schumpeter’s works, we have to recognisdrportant facts. First,
he was not the only great economist who confronted the diffesuof handling economic
evolution analytically. We should also appreciate efftrég range from Adam Smith and
Marx via Marshall and Menger to Veblen and Hayek. Howevehusepeter is excep-
tional since he, until very recently, was the only great eeoist who made evolutionary
analysis the turning point, or the pivot, of practicallytsif research efforts. These efforts
reflect a second important fact: Since he felt nobody toolahisiments seriously and
surpassed his evolutionary theory, Schumpeter decidedrform the further develop-
ment and application of this theory on his own hand. The cpmsece is that practically
all his major research efforts can depicted as the preparadir and the following up on
his first formulation of his theory of economic evolutiontmtwicklung Thus we have
to move from celebrating the centennial of a single greakiioahe revisiting of an
evolutionary research program that is presented and imgiiead in Schumpeter’s core
works.

The appreciation of Schumpeter’s works is eased if we @jgish between his three
different models of evolutionary processes. The Mark | nhddscribes economic evol-
ution as the outcome of the interaction between individuabvative entrepreneurs and
routine-based incumbent firms. The Mark Il model describEmemic evolution as
the outcome of the innovative oligopolistic competitiortiaeen incumbent firms. The
Mark 11l model describes socioeconomic evolution as a cheianary process between



the major sectors of society. While all these models are mapt, Schumpeter’s efforts
concentrated on developing Mark I. In contrast, he left M&mnd Mark IlIl as mere
sketches. Furthermore, he developed the Mark | model in esmfeal way. This can be
recognised by making the distinction between microevotutind macroevolution. Mi-
croevolution is the process of evolution that takes pladbiwia population of entities
that face more or less uniform selection pressures, likéitims of an industry. Macroe-
volution is the long-term transformation of a complex systa evolving and branching
populations. A formal analysis of Schumpeter’'s many actofor Mark | demonstrates
that it deals with macroevolution—although this phenonreisonot described in any
detail. The reason seems to be that he wanted to relate t@¥¢affeneral equilibrium
model and that he rejected Marshall's industry-level asialyThe Mark | model could
also have been developed for analysing microevolutiorhewinly analysed this process
by means of the sketchy Mark Il model of oligopolistic conifi@b. This limited use of
his core models created many difficulties for Schumpeterd-stitl provide challenges
for modern evolutionary economists.

2 Schumpeter’s core books

Modern evolutionary economists find Schumpeter’s core warkong his books and not
among his 200 papers (listed in Augello, 1990). He followesldld-fashioned rule that
the size of a publication should reflect its scientific impade; his smaller papers are
normally made for the occasion, the longer papers preserd arbitions research, and
his major books present the core scientific contributiogge®isiting two of these books
we can find three more or less precisely described modelsabditean. The Theory of
Economic Developmei dedicated to the presentation of a model that describes ec
nomic evolution as a process in which new innovative firmsrimtt with the system of
economic routines. This model can been called Schumpéfark | model. The second
part of Capitalism, Socialism and Democraftgm 1942 presents, much more sketchily,
two additional models. The most obvious is the Mark Il modhgttdepicts economic
evolution as a process that is driven by the innovative pligigtic competition between
larger firms. It it also possible to recognise elements of akMih model of the socio-
economic coevolution between the economic sector, thaceigector, the family sector,
and the political sector. These three evolutionary modelsrentioned throughout this
paper, but Mark Il and Mark Il are primarily discussed intiae 5.

To understand the Schumpeter’s evolutionary researchrgmogve should revisit
three more of his voluminous books (see Table 1 on the foligwiage). Betweebevel-
opmentand CapitalismSchumpeter in 1939 publish@&iisiness Cycles: A Theoretical,
Historical, and Statistical Analysis of the Capitalist Bess On the more than thousand
pages of this book he made very complex analyses of the madesconomic evolu-
tion in capitalist economies. These analyses are normaligidered failures, bi@ycles
includes many scattered but important discussions of tieag@menon of innovation, a
restatement of the Mark | model, and the extension and agijgit of this model for



Table 1 Schumpeter’s core works

1908 Das Wesen und der Weseranalyses ‘The Essence and Main Contents of Theoretical
Hauptinhalt der Economics'. It focusses on the essence and limits of Walnasi
theoretischen equilibrium economics and it uses these limits to emphakise
Nationaldkonomie necessity of developing the complementary evolutionary

economics as a fundamental field of economics. Its 626 pagges h
not been translated.

1912  Theorie der Entwicklungpresents on 548 pages the essence of Schumpeter’'s
wirtschaftlichen evolutionary economics with heavy emphasis on the perggnal
Entwicklung of the innovative entrepreneur. Chapter 7 includes a shattie

general theory of socioeconomic evolution. Translationsooe
parts are now available (Schumpeter, 1912b; 1912b; 1910).

1934 The Theory of Economic  Developmenis translation on the 255 pages of the radically
Development: An Inquiry  revised and shortened 2nd editionEsftwicklung(Schumpeter,
into Profits, Capital, 1926). Its focus on the basic modelling of the essence of
Credit, Interest and the economic evolution is obtained by concentrating on the
Business Cycle entrepreneurial function and by removing the last chapter o

Entwicklung

1939 Business Cycles: A Cyclesis best understood as presenting a theory waveform
Theoretical, Historical, economic evolution that is used for a sketchy analysis of 200
and Statistical Analysis of years of capitalist economic evolution. For most purposasym
the Capitalist Process of the 1077 pages can be skipped by reading the Rendigs Fels’s

excellent abridged edition (Schumpeter, 1964).
1942  Capitalism, Socialism and Capitalismhas, in the 1950 edition, 425 pages. Part 2 can be read

Democracy

as relating to the last chapter Bhtwicklungas well as to some of
the arguments iBusiness CycleS hereby it becomes clear that
we are facing an extension of the theory of economic evoludi®
well as the applications of a general theory of socioeconomi
coevolution.

the analysis of waveform economic evolution. Furtherm8aohumpeter started his aca-
demic career by publishing his book on the essence and maiermts of theoretical
economics, which is still only available in Germabas Wesen und der Hauptinhalt
der theoretischen Nationakonomie 1908). This book ‘contains the statement of his
fundamental views which constitute the basis of Schumijsetdrole scientificweltan-
schaundworld view]’ (Leontief, 1950, 105). It is iWeserthat he analyses the limits of
Walrasian equilibrium economics and the need for compldimgit with evolutionary
economics. To understand how he developed the latter fuentaifield of economics
we have to consider the first German editionDEvelopmenseparately. Actually, our
revisiting of the many pages dheorie der wirtschaftlichen Entwicklurdgmonstrates
that it can fruitfully be considered another book tH2evelopment

The way in which Schumpeter’s five core books contribute ®dvolutionary re-
search program becomes clear if we group them in two dudagyie a separate book.
First, Weserand Entwicklungform the duology of early programmatic books. This pro-
grammatic duology starts with defining economic theory mntost narrow sense, adds
the analysis of economic evolution, and ends up with a prapaflsan encompassing
analysis of all aspects of socioeconomic evolution. SecBryelopmentnd Cycles
can be called his evolutionary economic duologgvelopmenstreamlines the evolu-
tionary economic theory oEntwicklungand ends with the announcement of a major



application of this theory: the analysis of the waves of @it evolution.Cyclesex-
tends this theoretical analysis and complements it wittohital and statistical analyses
of long-term capitalist economic evolution. Finaliyapitalismcan be interpreted as the
socioeconomic synthesis that has roots back in the hisiaitalyses o€Cyclesas well
as inEntwicklungs programmatic statement of a general theory of econondcsanial
evolution.

3 The programmatic duology

The idea of considering/eserandEntwicklungas Schumpeter’s programmatic duology
forces us to confront several terminological and theoaéficoblems that do not stand
out clearly when applying the standard focus@evelopmenand Capitalism Let me
start by arguing that the titl€he Theory of Economic Developménhot an adequate
translation ofTheorie der wirtschaftlichen Entwicklunghe most obvious problem is
that the English title uses the definite article while Schatapis actually proposing an
alternative to, for example, the Smithian and Marshallreoty of growth and evolution
through the gradually increasing division of labour. Hoesthe main problem is that
the translated title ought to have been ‘A Theory of Econdaviclutiori. My argument
is not that ‘economic development’ has later become coedeotthe transformation of
underdeveloped countries. The argument is instead thabtiheept ‘development’ was,
even wherDevelopmentvas published in 1934, denoting pre-programmed processes;
and this is not the type of process that he analysed. WhatnSobter analysed can bet-
ter be described as ‘evolution’, that is, an open-endedga®that combines innovation,
behavioural inertia, and selection. He emphasised th&tapcocess is characterised by
a degree of indeterminateness that makes it impossiblethqtits long-term outcomes,
but it is possible to analyse scientifically the mechanisimsvolution. It was on these
mechanisms that Schumpeter focussed, while he was urstedii@ the predictable out-
comes of processes of growth and development. Since thedBesord ‘Entwicklung’
can not only be translated by ‘development’ but also by ‘etioh’, it seems clear that
Schumpeter made the wrong choice of title for his 1934 bodils Tonclusion is sup-
ported by the fact that his large 1939 bo@k/cles only speaks of ‘economic evolution’.
Schumpeter developed his theory of economic evolutiorulina kind of synthesis
between several sources (see Figure 1 on the next page).r§thsofirce of his evolu-
tionary synthesis is neoclassical economics. He was arnridnstho by the members of
Menger’s Austrian School was taught theoretical economiasvay that included some
considerations on economic evolution, but he somewhatdpaieally preferred an in-
dependent study of Walras’s non-evolutionary formal@atf equilibrium economics.
The second source is the economic sociology and the hiat@malyses of the German
Historical School, where he related to considerations arioggonomic evolution by
scholars like Schmoller and Max Weber. The third sourceesctiallenge provided by
the ideas about long-term capitalist evolution by Marx dredgo-called Austro-Marxist
School. The fourth and final source is more difficult to grdsg,Schumpeter wanted to
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Figure 1 Main sources and components of Schumpeter's evolutiort@yries (from Andersen, 2011, 91;
modified from Andersen, 2009, 36).

rescue what he considered the important messages of iveleddership and resist-
ance to change that he found in the elite theories of ParetdN&tzsche. Schumpeter
combined these sources into an evolutionary vision andyaisaHis evolutionary eco-

nomics started from his theory of stationary and routingeldasystems in which evolu-
tion has come to a halt. To this he added the theory of a typeafamic evolution that

is driven by innovative entrepreneurs, and furthermoreegaised his theory to cover
the evolutionary processes in each sector of society andageolution between these
sectors. But Schumpeter’'s most important tools and inspira.came from equilibrium

economics and he considered evolutionary statics and temadury dynamics to be at the
very core of his research program.

The programmatic formulations MWesenand Entwicklungrelate to a peculiar in-
tellectual situation within economics in the beginning loé twentieth century. On the
one hand, Schumpeter emphasised that neoclassical eguilieconomics had provided
much-needed clarity and many important results. On therdthad, he argued that
neoclassical leaders like Alfred Marshall (1898) had arealistic ambition when they
wanted to move gradually from equilibrium economics towtalmuch more important
and difficult topic of economic evolution (or transformagiglynamics). A core formula-
tion in Weser(pp. 182-3) is: ‘Statics [equilibrium economics] and Dyresijevolution-
ary economics] are completely different fields, they concmt only different problems
but also different methods and different materials. Theyrant two chapters of one and
the same theoretical building but two completely indepemndildings. Only Statics
has hitherto been somewhat satisfactorily worked up andssergially only deal with
it in this book. Dynamics [evolutionary economics] is stillits beginnings, is a “land
of the future”.’ Entwicklung(p. 465) added that equilibrium economics is essentially th
theory of a stationary economy; and its motto is: everyorapeslas good as possible
under given conditions. In contrast, evolutionary ecorasnis essentially the theory of
the endogenous change of the routines of the economic syltemotto is that some
economic agents create new routines while other agents exese routines.

This way of defining the essences of equilibrium economickeulutionary eco-
nomics can most easily be understood as when we recognista¢éhearly Schumpeter
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Figure 2 The exogenous determination of economic change in the ¥airgparadigm

was a rebellious disciple of the economist he consideredtbatest master or equilib-
rium economics, Léon Walras. Actually, Schumpeter (2@(83;4) not only sent him a
copy of Weserbut also a couple of letters in which told that it ‘is a book afisciple’ and
that he wanted to work under the Walrasian ‘leadership’ug@gbeter had carefully stud-
ied the logic of the Walrasian equilibrium system as well ihe tatonnement process
that, after an exogenous perturbation, brings this systeck b equilibrium (Walras,
1954). It is the competition between Walrasian entrepresghe W-entrepreneurs) that
adjust the economic system to changed production functiodschanged consumption
functions. We might add that the changes of production fanstand consumption func-
tions are produced by changes in psychology, scientific kedge and institutions, but
this would just imply a fuller account of the meaning of th@g&nous factors (see Fig-
ure 2). It was not purely for analytical convenience thathd&made the assumption that
any change in the Walrasian equilibrium system is the rediuthe change of exogen-
ous factors. Schumpeter (1937, 166) later rememberedwWadtas would have ... said
(and, as a matter of fact, he did say it to me the only time thd the opportunity to
converse with him) that of course economic life is essdgtj@dssive’. In other words,
if the economic system ‘changes at all, it does so under infleg that are external to
itself’.

Schumpeter (1937, 166) strongly opposed the Walrasiantig#aeconomic life is
only an adaptive process: ‘I felt very strongly that this wasng, and that there was
a source of energy within the economic system which wouldsedfi disrupt any equi-
librium that might be attained.’ He implemented this idedhia Mark | model in which
Schumpeterian entrepreneurs (the S-entrepreneursgdreaivation-based firms (see
Figure 3 on the next page). The creation of each innovatireréiquires the will and en-
ergy of an S-entrepreneur as well as a loan from a banker whecexrepayment from
the profits of the entrepreneurial project. As soon as théimised production of the
new firm has become established, an S-manager is hired af®ig¢h&epreneur retires
and spends the part of temporary profits that is left afteayeym the loan. This beha-
viour explains the conservatism of incumbent firms in thelManodel. If all profits are
shared between the retired entrepreneur and the bankerthtedirm has no resources
for expansion and for significant improvements of its knalgle. Even in the rare case
where the firm has some degree of sustainable monopoly pitsveurplus is extracted
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Figure 3 The creation of an innovation-based firm in Schumpeter'skManodel (modified from Andersen,
2011, 59)

and it will sooner or later find its conservative place in threwar flow of economic life.
The conservatism also implies that the firm will be drivenxtrection by some future
wave of innovation.

The evolutionary process of the Mark | model requires anrjriégy between S-
entrepreneurs who introduce new routines of production@msumption and the S-
managers whose responses serves to adapt the econonic &yte new routines. The
analysis of the functioning of this model starts in an ecoiesituation that comes close
to the Walrasian general economic equilibrium. It is impattto notice that we are fa-
cing a situation in which the stoppage of S-entreprenepesid the competition between
S-managers has brought evolution to a halt. Then evoluiogstarted by a new wave of
S-entrepreneurs who, by means of loaned money, establisheisnovation-based firms
and overcomes the resistance against economic changethghastrepreneurs and the
bankers are the drivers of Schumpeter’s evolutionary m®drit the system-level imple-
mentation of innovative change cannot take place withoeitiaptation of the routine
behaviour of the rest of the economic agents, that is, theaBagers, the workers and
the consumers. These agents do not give up their routinésgiyi but their resistance
is normally overcome in the capitalistic economic systenis the difficult interaction
between S-entrepreneurs and the routine-oriented adettprioduces an evolutionary
process. It is the analysis of this process that gives the S&wimpeterian meaning
to core economic concepts like profits, capital, interest, eredit and that might help
explaining the business cycle phenomenon.

Schumpeter’s Mark | model of the macroevolution of a cajstaiconomy deals with
along-term historical process that does not take placeématlyiven framework (see Fig-
ure 4 on the facing page). The process of economic evoluéinithange from a situation
in which innovations are introduced by individual entrepers to another situation in
which innovations are primarily made by established firnwsréfflect such a change he
produced the Mark Il model, which is only found @apitalism Furthermore, the pro-
cess of economic evolution can be influenced by changesnittiei political sector, the
family sector and the science sector. Some of these chahgesse changes are clearly
exogenous to the economic process. But Schumpeter thdughintany such changes
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Figure 4 The evolving Schumpeterian economy, where the S-entreprsrinnovate the routines while S-
managers are forced to adapt (modified from Andersen, 2011, 4

are propelled by changes in the economic sector. Althoughewblutionary analyses
(except those irCapitalisn) were based on the Mark | model, he occasionally poin-
ted out feedbacks from the economic sector to the other rsecibese remarks point
at his ambition of developing what might be called the Maitkniodel of socioecon-
omic coevolution. This model is sketched in the last pageshapter 7 ofEntwicklung
(see Schumpeter, 1912a, 208-18). The starting point isrtipopition that every sector
of social life has an evolutionary process in which innovaiateract with agents that
merely adapt. Given such sectoral processes, we can stedpdévolutionary processes
between the sectors. However, the overall process of somimenic evolution is charac-
terised by the different speeds of the individual sectoratesses. The consequence of
these asynchronous sectoral processes is that the outcbmesrall societal evolution
are highly indeterminate.

4 The evolutionary economic duology

The evolutionary economic duology consistsTdéfe Theory of Economic Development
andBusiness Cycle®evelopmenis largely the translation of the second editiorbnf-
twicklung In the middle of the 1920s, Schumpeter (1926) producecettiiton of En-
twicklungbecause he wanted to produce a book that is strongly focussbi$ Mark |
model. He removed the broad discussions of heroic entreprship and socio-econ-
omic coevolution. He also streamlined the exposition ofrtiaalel and totally rewrote
what had now become the last chapter of the book: the intixjgze of business cycles
as reflecting waves of economic evolution. Thereby he eitlgligointed atCycles but
the integration wittDevelopmenby the fact that both books rely on the cyclical func-
tioning of the Mark | model. What is added @yclesis emphasised by its subtitlé:
Theoretical, Historical, and Statistical Analysis of thaftalist ProcessThis subtitle
emphasises three of the fundamental fields of evolutioneoyp@mic analysis: evolu-
tionary economic theory, evolutionary economic statistend evolutionary economic
history. One of the tasks dfycleswas to provide an extension of the Mark | model
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in a way that supported the statistical and historical asiglgf 200 years of capitalist
economic evolution. But it is not surprising that his int&gwn of the different fields of
evolutionary economic analysis was considered unconvirfoecause even the extended
version of Mark | was inadequate for its purpose. Furthesnibiis no big surprise that
Schumpeter abstained from including evolutionary ecoeauciology in his analyses
since this would have increased the complexity of his tasisicerably. However, the
handling of 200 years of capitalist economic evolution candly be preformed con-
vincingly without including the economic sociology of thieamge of institutions, social
psychology, and societal knowledge (Figure 4 on the presjmage).

According to the basic Mark | model (see Figure 5), evolwignanalysis starts
from a situation in which evolution has reached an initidt had where routine beha-
viour reigns in the circular flow of economic life. Then eviddun is restarted because of
the innovative disturbance by a smaller or larger swarm bfi8peterian entrepreneurs.
The evolutionary process is continued by a phase in whigtteh (or adaptation) dom-
inates and where we see the creative destruction of oldeatiThis selective process
not only serves to adapt the routine system but also to bhiagetolutionary process
to new halt. Then the process is restarted by another swaentodpreneurs. Thus the
routine system evolves through repeated rounds of inn@vdisturbances, mixed and
evolutionarily unstable situations, and processes ofcHeéeadaptation that bring the
system to something like an economic equilibrium.

The cyclical evolutionary process of Mark | can be interpdein two ways. On the
one hand, it can be seen as a stylised version of a real mapiogrocess of economic
evolution that by necessity progresses in waves and predutgpe of business cycles
that starts from evolutionary resting points. This assuompto which we shall return
below, caused Schumpeter much troubl€ytles On the other hand, we can consider
Mark | as a tool that provides an analytically convenienttstg point for the study of
evolutionary process. Even if we do not make the assumplianreal evolution starts
and ends at resting points, we still can learn much by thopkinsuch terms. In this
context, we can hardly say that Schumpeter’s focus on the-tron stops of evolution
and the related combination of equilibrium and evolutiors\aa error. On the contrary,
any analysis of evolution requires a notion of a state whieeeetvolutionary process
has come to a halt. But he failed to emphasise the radica&rdifte between Walrasian
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equilibrium and his evolutionary halts. More importantig, failed to distinguish clearly
between the analysis of the macroevolutionary processididepby Figure 5 on the
preceding page) and the more fundamental study of micragoal

Microevolutionary processes takes place within a popatatith similar selection
pressures, like the firms of an industry. In retrospect, ntlsa argued that Schumpeter’s
main problem was that he lacked a statistical operaticettédis of such microscopic
processes. When Schumpeter worked on his evolutionaryoesicrduology this op-
erationalisation was actually being delivered by the gstatistician and evolutionary
biologist R. A. Fisher (1930), but most biologists and abheamists ignored this fact.
Today the situation has changed (see e.g. Andersen, 20@4awsimply define the
total microevolutionary change as the change of the statistverage of an evolutionar-
ily relevant characteristic of a population of e.g. firmaw# only study incumbent firms,
we can easily decompose total evolutionary change intodteeton effect and what |
call the ‘innovation’ effect. Then it becomes clear that weva at the stop of evolu-
tion through a process that reduces both the innovatiootedfed the selection effect to
zero. It should be mentioned that it is also possible to ihelihe evolutionary effects of
the entry of new firms and the exiting of old firms to provide Hefudescription of the
Schumpeterian process.

Schumpeter hardly paused to analyse such microevolugigmmacesses. Instead, he
used his Mark | model to directly confront macroevolutidmttis, the long-term trans-
formation of a complex system of evolving populations. Ehare no statistically op-
erational ways of measuring the long-term macroevolutippaocess. We might more
modestly think of the statistical variances of all the etioloarily relevant characteristics
of all the firms of the whole economy. We might also define thieustpeterian circular
flow as a situation in which these variances are zero (or \@wy, lwhile at least some
of then are increased by the innovative disturbance—anith agduced during the pro-
cess of selective adaptation. But the highly complex andidinlensional nature of the
macroscopic process of economic evolution suggests thaawaever produce statist-
ical indicators that are relevant for long periods of eviolnut Furthermore, we have no
chance of tracing the movement from one circular flow to tha because of the com-
plex and changing ‘ecological’ interactions between thayriadividual populations of
firms. Cyclestreated some of these interactions in the voluminous chapteeconomic
history.

Given the difficulties of macroevolutionary analysis, iéses obvious that the Mark |
model can be used most convincingly for cases where maanoeto evolution is re-
latively closely connected to the microevolutionary pisxef a single industry. Fur-
thermore, the analysis is eased if the industry-level dimius dominated by a single
major innovation. This explains why Schumpeter’s favagixample of macroevolution
is based on the replacement of horse-driven mail-coachesilbgads in the nineteenth
century (Andersen, 2002). He saw this replacement as tleafdhe process of ‘rail-
roadization of the world’, which produced a wave of changéhef routines of whole
economic system. Schumpeter provocatively used this elestimpeject the evolutionary
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gradualism that was preferred by most economists. Howhigeaccount for innovative
jump that was related to the railroad innovation demonssrétiat he did not embrace
the idea of the sudden emergence of ‘Hopeful Monsters’, wksaightly rejected by
evolutionary biology. The railroad was already prepared & mainly needed a new
combination of existing elements to emerge as a major infwvéhat served define the
agenda and the selection pressures for an evolutionaegtoay.

The core microevolutionary process of railroadization bardescribed as the diffu-
sion of the railroads. This diffusion roughly takes the fahan S-shaped logistic curve.
By using the standard notation of evolutionary ecologys thirve of the replication of
an innovation describes the movement of the number of itBcgtipns,N. The increase
of N—for instance, the number of standard-length railroadssa described by the
logistic differential equation that includes two paramgteandK. Thus the equation is

dN K—N

— =IN[—— ).

a (5
The starting point is the basic railroad innovation, whicball an S-innovation (see
Figure 6). Initially the speed of diffusion is solely detened by its ‘potency of spread’,

r; but the diffusion slows down because of the increasingetiess to the (temporary)
‘carrying capacity’ of the economic systeiq,

Although it is primarily the diffusion of an S-innovationdhis used to explain the
long Kondratieff wave of the nineteenth century, the histdrpart ofCyclesadd many
complications. Of special importance is that the diffusidnthe railroad innovation in-
duced a lot of minor innovations, which are obvious when wegare the early railroads
with the later ones. Two types of additional innovations barunderstood in relation to
the logistic diffusion process. On the one hand, we duriegeirly stages of railroadiz-
ation recognise-innovations that speed up the diffusion process. On therdtand, we
seeK-innovations that increase the demand for railroad sesviCheseK-innovations
are made when the industry has come close to the (temporatyyation of demand.
They seem to formalise parts of Schumpeter’s (1939, 497aremhat ‘no industry can
go on expanding output at the rate of its [S- ardnnovation stage. Each reaches ma-
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turity in the sense that it finds its place in the economic piga and the amount of
output beyond which it cannot profitably go, unless that amdne increased by some
further [K-] innovation within it or in some ‘complementary’ industayd by the general
effects of ... Growth.’

The three types of innovations—S-innovationgnnovations, and&-innovations—
helps us to understand microevolutionary processes irstefrthe density of the popu-
lations in which they took place. Thereby we are able to egpret important materials
that are presented i@ycles Actually, the term ‘innovation’ occurs on 185 pages of
Cycles(while it is only is found on 11 of the pages Development But Schumpeter’s
Walrasian inspirations (see section 3) hindered him in ld@ieg many of his insights.
Instead he continued to base his analysis on the evolutidvadirin the circular flow and
the major innovations that were able to disturb this statgffairs. As a consequence he
focussed on macroevolution rather than on the more fund&ihgmcesses of microe-
volution. These analytical biases might explain why Freeifi®90, 28) suggested that
‘it was Schumpeter’'s misfortune that he attempted to marfWalrasian equilibrium
theory] with his own theory of dynamic destabilizing entrepeurship’.

If it is true that microevolution has to be analysed cargfbkkfore we can turn to
solid macroevolutionary analyses, then it might be arghatiwe should initially ignore
the basic analytical scheme of the Mark | model. We shoulgadssearch Schumpeter’s
evolutionary economic duology for its scattered microatiohary insights. However,
there are at least three reasons why this strategy is natigéeFirst, all the arguments
of Developmentind Cyclesare organised by means of some version of the macroe-
volutionary scheme of Figure 5 on page 10. This means thatweat orient ourselves
in these works without understanding Schumpeter’s diffewersions of the scheme.
Second, we have to confront the fact that the microevolatipiprocesses in different
industries are interdependent (the ‘mesoevolution’ of feopnd Potts, 2008). Finally,
we should recognise that the ultimate goal is to be able ttys@anacroevolution con-
vincingly and that a strong microevolutionary bias migtadeus to forget this goal. In
any case, we have to face the Schumpeterian challenge biogdmgeabilities to com-
bine microevolutionary and macroevolutionary analyses.

There are stronger arguments for ignoring Schumpetergdmad complex argument
that waves of economic evolution provide the explanatidhephenomenon of business
cycles. This explanation has been considered shaky e Kuznets (1940) presented
his devastating criticism dfycles The reasons are obvious. We have already seen that
Schumpeter could not measure macroevolution. This meahséhcould not prove that
it proceeds in a waveform manner. Even if he had been able gpdthe problem of
proving that the waveform macroevolutionary processesinessense causes business
cycles are enormous. Nevertheless, this is the core ptigrost Cycles and many of his
microevolutionary insights emerged in relation to hismais to defend the proposition.
Furthermore, all the historical materials are organisegting to his theory of waves
and cycles.
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Figure 7 Two-phase waves with innovation-based prosperity andtatiap-based recession (from Andersen,
2011, 161; modified from Andersen, 2009, 219)

The basic form of the theory &@yclesis largely obtained by introducing the time
dimension into the cyclical scheme of the Mark I model (s&piFe 5 on page 10). The
resultis depicted by Figure 7. Here the waves of evolutiahtha related business cycles
start from non-evolving routine systems, the circular floWsen prosperities are inter-
preted as innovation-based upswings while recession®aiis of enforced adaptation.
It is assumed that the next business cycle cannot startéd#fereconomic system has
reached another equilibrated routine system. The mainlgmobf this cyclical scheme
is that it is very difficult to define an operational wave iratior. For instance, some
measure of the price level might reflect the ‘pressure’ okfstem of economic activity.
But among the many wave indicators that he considerégyiles there is not anyone
that directly measures the underlying evolutionary precéhe above discussion of the
difficulties of measuring macroevolution suggests that inot surprising.

Cyclesis based on a stepwise refinement of the Mark | scheme of Figuidis
scheme represent Schumpeter’s first approximation witkiitgle application of the
circular flow, the innovative disturbance, and a processcsige adaptation. It might be
considered a highly stylised account of the process obadization. His second approx-
imation added oligopolistic competition and macroecoroméchanisms. The result is,
from an evolutionary viewpoint, that the upswing is not ociaracterised by innovative
investment but also by derived investments that will in tiveglrun show up as erroneous.
Therefore, the system’s return to a new circular flow not aelyuires the adaptive re-
cession of the first approximation but also a depressionecwl/ery that serve to get rid
of erroneous investments. Even here Schumpeter ought sogsaysed to handle a lot
of very difficult questions on the relationship between atiohary waves and the mac-
roeconomic business cycles. Instead he moved directlystéhiid approximation that
is based on the realistic assumption that different typdaravation require different
spans of time for being embedded in the economic system.iJ e background for
the famous three-cycle version of the Mark | model. He usexiirsion to decompose
the history of capitalism into very long Kondratieff wavdet consist of several Jug-
lar cycles that consist Kitchin cycles of even shorter langYhen we recognise that it
is only Kondratieff waves and Juglar cycles that can be comaewith the process of
economic evolution, it is not difficult to recognise that we @arimarily facing a gener-
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alisation of the history of railroadization with its longrtm trend and its smaller manias
of railroad investment.

5 The socioeconomic synthesis

Capitalismlargely ignores the Mark | model. This is done without expplzgument, but
we get the impression that Schumpeter thought that Markdédvied the further develop-
ment of his evolutionary economics. Having freed himselthis straitjacket and having
chosen an informal writing style, he could quickly solve ttesks that he had previ-
ously defined (e.g. in Schumpeter, 1912a, 1928, and 1939%h®ane hand, he could
present the Mark Il model of a microevolutionary process ihariven by the innovat-
ive oligopolistic competition between larger firms. On thkay hand, he could present
some of the elements the Mark 11l model of societal macragiamh as determined by
the coevolution between the economic sector, the scieraterséhe family sector, and
the political sector.

The Mark | model describes an evolutionary process in whathl#ished firms are
conservative upholders of unchanging routines and areeitottig run replaced by new
innovation-based firms—Ilike when mail-coach firms are regdby railroad companies.
In contrast, the Mark Il model describes established firmsoasbining two activities:
they replicate given routines; and they engage in innogatieves and counter-moves.
Schumpeter used Mark | to analyse macroevolution, whilek\Mlais a microevolution-
ary model. It is unclear whether Schumpeter really wantetktionit his model of innov-
ative oligopolistic competition in this way. Bi@yclesdemonstrate that knew that it is
possible to produce a large number of different models ofexmiutionary oligopolistic
competition and that the emergence of collusive monopobftsn plausible. Adding
innovation and imitation would simply increase the numkbienodels and add the pos-
sibility that monopoly emerges from the oligopolistic pess. Thus it was impossible to
produce a realistic oligopoly model of macroevolutionaypamics, but Schumpeter did
succeed in describing the microevolutionary process ofiSgieterian competition that
tended to increase productivity and the quality of goods.

The core of the Mark Il process can be understood from thepaéw of individual
firms. While innovation-based firms of the Mark | model quickecomes conservative
(Figure 3 on page 8), the growth of Mark Il firms is influencedfegdback loops (see
Figure 8 on the following page). If we apply a pure-labour mipthe Mark Il firm largely
uses any positive profits to expand its workforce. This meafisn with a sustainably
productivity lead will ultimately take over the whole indos The evolutionary process
becomes more complex when we add the possibility that theu#es part of its work-
force to produce innovations and imitations. But unlesgdtion is unrealistically easy,
we have strong feedback loop between innovative performand the growth of firm.
The informal writing style ofCapitalismmeant that did not feel obliged to explain why
monopoly in the strict sense is not the rule but rather thepgttan. However, an easy
answer could have been made by combining the Mark 1l modél thi¢ Mark | model.
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Figure8 Feedback loops of an incumbent firm in the pure-labour versidhe Mark Il model (modified from
Andersen, 2011, 208)

If this is not sufficient, he could have added the internatiatimension of economic
evolution.

Itis hardly necessary to discuss most aspects of the michagonary Mark |l model
since it is has been widely applied and extended by evolatipaconomists since Nel-
son and Winter (1982). They even produced a Mark 1l model ohemic growth, but
according to the present interpretation this growth mosl@ microevolutionary model
for a whole economy. However, there is one aspect of Schueripeise of the Mark |l
model that relates to macroevolution in the sense of the-teng transformation of the
complex system of evolving populations. This is Schumpe{@©28, 384-5) idea that
there has been a real historical transition from the firmsraadhanisms of the Mark |
model to the firms and mechanisms of Mark Il. This transititarted in the late nine-
teenth century when it in a few industries became a competitecessity for firms to
have departments of research and development; and sint¢hikaype of competitive
investment has spread to more and more industries. Anotajar tmansition had taken
place a few centuries earlier when credit-based Mark | firangdly replaced artisan
workshops Cycles 223-30).

Although such transitions in the units and mechanisms ofuéiem are the results
of microevolutionary processes, they clearly influence noeeolution. Three charac-
teristics can be recognised by comparing with the majorsttimms in the units and
mechanisms of biological evolution (Maynard Smith and Bastry, 1997). First, the
transition from single-cell organisms to multi-cell orgems did not mean that single-
cell organisms became extinct. Similarly, we see the caetincoexistence of Mark I
firms, Mark | firms, and even artisan workshops. Second, nmggasitions in both nat-
ural and economic evolution influence the possible typeswthtions and innovations.
In economic life, artisan workshops only have room for imeeatal innovations while
radical innovations became possible through the indeperedand external finance of
Mark | innovators. The innovative oligopolistic compaditi of the Mark Il model does
not exclude such innovations, but it seems clear that tHedjuhe activities of R&D de-
partments concerns minor innovations. Third, the ememgehmulti-cell organisms led
to a radical increase in the speed of macroevolutionarygdaBimilarly, the transition
from artisan workshops to Mark | firms was accompanied by anediate increase in
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Figure 9 Adding two brakes on the Mark | model of economic evolutiawiff Andersen, 2011, 222)

the average speed of evolution within industries and a kengrincrease in the number
of industrial specialisations. Further increases in trez=dmf macroevolutionary change
followed the emergence of Mark Il firms; and the step-wisedases in the level of R&D
that is needed for operating in most industries means thdtave reached the present
astonishing speed of macroevolution.

Although the microevolutionary analyses ©hpitalismare based on the Mark I
model, Schumpeter still mainly thought of the macroscop@gion of the routine sys-
tem in terms of the Mark | model. He assumed the alternatisoutfnised equilibria and
innovative disturbances that challenges pre-existingmes. He dramatised the socio-
economic meaning of this process by means of two relatedepisc'Creative destruc-
tion’ is the selecting out of firms (or their routines) by thregsure from radical innova-
tions; and ‘the process of creative destruction’ is the coiatiion of this kind of selection
and the innovative activities that drives the process. Marthe old firms cannot make
a smooth upgrade of their competencies and switch theisarkegpecialisation. They
instead often perish in the evolutionary process; and gmiployees face great stress
and significant welfare losses, which to them seem more abuitan the long-term ad-
vantages of economic evolution. The reactions of the oldsfiamd their employees can,
directly or indirectly, slow down the process of economiolation. This effect can be
depicted by adding two brakes on the Mark | model (see Figur&t®e primary brake
functions by making conditions for innovation more difficdlhe secondary brake con-
cerns the avoidance of creative destruction for those uaehlits use implies that the
selective adaptation of the routine system is slowed down.

The idea of adding brakes on the Mark | model of economic g¢imitseems to have
brought Schumpeter back to his early idea of developing &Mamodel of socioecon-
omic coevolution. We have already (in section 3) seen Emdtvicklungsuggested that
every sector of social life has an evolutionary processagmls to that of economic
evolution.Capitalism(chapter 22) implemented this idea in relation to its arialgsthe
functioning of democratic political systems. Here poldits are competing for votes.
Most of them do so in a routinised manner, but there are also/etors who create new
parties or modify the policies of established parties. Td®ilting process can be depic-
ted by models of political evolution. Here we can start frositaation in which the evol-
ution of the routines of political life has stopped. Thendwmative politicians produce an
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evolutionary disequilibrium while the process of selegtdaptation brings the political
system to a new Schumpeterian equilibrium. An obvious apegdlitical innovation
is the use of the two brakes during long periods that are dateéhby the destructive
part of the economic process of creative destruction. THemm@ason is that, during the
same depressive periods, the evolution of the family sertgrhasises the norm of stable
and secure standards of life. Thus we have a major example @ievolution between
the family sector, the political sector, and the economit@eHowever, it is not easy to
develop the analysis of coevolution since it depends on thethe evolutionary process
is organised in each of the sectors. This can be understoodrsideringCapitalisnis
(pp- 273-83) two models of political evolution. The Mark | d&b is based on innov-
ations by individual political ‘entrepreneurs’, like indltlassical British parliamentary
system. The Mark Il model is based on the minor innovationtsraarketing by oligo-
polistic political parties, like in the USA. The latter mddeems more likely to evolve
policies that make use of the brakes on economic evolution.

Although Schumpeter probably returned to the Mark 11l maafdiis youth because
he was interested in the problem of the brakes on economlotexo, we are actually
facing a model that can be used for many analytical purpé®eshe sake of generality,
it is helpful to add the science sector to the already meati@conomic sector, political
sector, and family sector. The general process of coewnllitetween these sectors (see
Figure 10 on the facing page) is hardly analytically manateanless we, for a specific
historical period, are able to reduce the number of signifizderactions and to consider
the selected sectoral interactions asymmetric. The puswuiliscussion of the use of the
brakes is based on a sequential logic. We started with thesimdle of economic evolution
on family sector evolution. Then the family sector definecagenda for political evol-
ution. Finally, the political sector tried to brake econoravolution. However, Schum-
peter’'s standard case is capitalism economic evolutioh litite braking. This implies
an alternative sequence of sectoral interactions. Dutiegupswing of the long wave
of railroadization it was economic evolution that largetpyided the circumstances to
which the other three sectors adapted. Furthermore, tlicfoils promoted the spread
of the railroads and did not bother to save the mail coachaeimflar sequence of caus-
ations seems to characterise recent processes of gldlmadiddore generally, it seems
to be the most internationally exposed sectors (the ecoradyscience) that tend to
dominate the sectoral coevolution with the political seetad the family sector, which
are largely nationally organised. However, the unevermionalisation of the sectors
seems to be a major source of global instabilities.

The above discussion of the sequences of asymmetric can$ets reduced analyt-
ical complexity at a high cost: the result can hardly be dadla analysis of socioecon-
omic coevolution. Since the processes of coevolution amadnsely complex and still
beyond the reach of solid analysis, we have to consider amaltive stepwise proced-
ure. This procedure becomes clear when we realise that rhast analyses of economic
evolution are made under the assumption that the otherrsekiamot evolve. We can ap-
proach the coevolution between two sectors by graduallpging this assumption. We
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Figure 10 The Mark Il model of sectoral coevolution (modified from Aerden, 2011, 226)

first study the evolutionary process of one sector undegdifft assumptions of the state
of the other sector. Then we do the same for the other sedt@llf; we try to study
the simultaneous evolutions within the two sectors. By gadlgt adding more and more
sectoral processes of evolution, we might in the end obtaimesanalytical clarity about
the overall process of socio-cultural evolution. This sedmbe the way Schumpeter
wanted to approach the Mark Ill modelling of socioeconongievolution.

6 Conclusions

This paper argued that evolutionary economists can séithlenuch from revisiting the
type of evolutionary economics that Joseph Schumpetdedttos develop one hundred
years ago. Actually, we can fruitfully explore and expldg bBvolutionary economics in
largely the same way as biologists have used Charles Darewualutionary biology for
150 years. However, while Darwin has in all respects beepassed by modern evol-
utionary biologists, Schumpeter’s core books still seemotatain important challenges
for modern evolutionary economists. Furthermore, we caappreciate his efforts by
reading a single great book like ti@rigin of SpeciesThe paper suggested that we in-
stead can organise Schumpeter’s books in three groups.r$heffihem is the program-
matic duology that consists of his two early German bodegerand Entwicklung.
The second is the evolutionary economic duology that ctssisDevelopmentnd
Cycles The third is the socioeconomic synthesis that is found irispaf Capitalism
Then the paper analysed the internal logic of and the interections between these
groups of works.

The analyses of the paper were supported by the distincgbmden Schumpeter’s
three different models of evolutionary processes and bylistinction between micro-
evolution and macroevolution. The Mark | model of the inti@n between individual
innovative entrepreneurs and routine-based firms donsratEntwicklung Develop-
mentand Cycles Inspired by Walrasian economics, he used this model toyaedhe
macroscopic evolution of the system of economic routinese—+eeglected the analysis
of the microevolution that takes place within individuadlirstries. Today an important
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task is to operationalise the concept of macroevolutionelvinis is done, we should
be able to combine the microscopic and macroscopic aspestsrething like a Mark |
process of economic evolutio@apitalisnis well known Mark Il model of oligopol-
istic competition describes a microevolutionary proc&s® remaining question is how
Mark Il'in detail influences macroevolution. Furthermoreh@mpeter also presented the
major transition from Mark | to Mark Il. The analysis of suchrtsitions in evolution is
still an important challenge for evolutionary economiCspitalismalso contains ele-
ments of the Mark 11l model that describes socioeconomidugian as a coevolutionary
process between the major sectors of society. It is a magilerige to develop Mark 111
into something that can rightfully be called a model. Sineehsa model would include
political evolution, family-sector evolution, and scidigtevolution, its development pre-
supposes transdisciplinary research.

The paper has three general conclusions. First, it makee $emevisit Schumpeter’s
core books on the basis of modern evolutionary economicrik we have already re-
solved many of the problems and apparent paradoxes théd telthese books. Finally
and most importantly, Schumpeter’s works still provide artant challenges for ambi-
tious researchers.
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