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Abstract This paper organizes Schumpeter’s core books in three grabe pro-
grammatic duology, the evolutionary economic duology, tr@dsocioeconomic syn-
thesis. By analysing these groups and their interconnesfimm the viewpoint of
modern evolutionary economics, the paper summarises/gsploblems and points
at remaining challenges. Its analyses are based on distisdbetween microevolu-
tion and macroevolution, between economic evolution argioegonomic coevol-
ution, and between Schumpeter’s three major evolutionargiais (called Mark |,
Mark Il and Mark SC).
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1 Introduction

Modern evolutionary economics can learn much from rewigitihe older type of
evolutionary economics that is found in Joseph Schumpetere works. He provi-
ded many of our core concepts and basic questions, andtimyisis works helps us
to clarify these concepts and questions. We can also leamm ¥hat, in retrospect,
might be considered wrong steps he took during his lifelamenapt to develop his
version of evolutionary economics. These are major reaadtyswe celebrate the
centenary ofTheorie der wirtschaftlichen Entwicklupghich is the first edition of
The Theory of Economic Developmedbwever, he would probably have disliked
this type of celebration of his book. In its preface, Schutep@.912c, vii) expressed
two wishes. His first wish was that the ‘facts and argumeritsi®book would be-
come acknowledged by economic theorists. His second wisttiva these theorists
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would ‘as soon as possible’ make his book ‘surpassed andtterg. Nevertheless,
there was no quick ‘surpassing’, since practically noneisfdontemporaries cared
to think about the ‘facts’ of what we now call Schumpeterignamics and his ‘ar-
guments’ for grasping the essence of economic evolution bgns of his system
of concepts. This situation changed with the emergence obdemm evolutionary
economics that ranges from explicit Schumpeterian dynsutrelating to Nelson
and Winter] 1982) to more abstract evolutionary game théatating to Maynard
Smith198P). Through the increased efforts to analyze @mimevolution, we seem
to be approaching the point at which we have surpassed andregaty forget about
Schumpeter’s works. However, we probably still need atlaasuple of decades be-
fore we can say that the fulfilling of Schumpeter’s two wishas been accomplished.

When revisiting Schumpeter’s works, we have to recognizeitmportant facts.
First, he was not the only great economist who confronteditffieulties of handling
economic evolution analytically. We should also apprecgfforts that range from
Adam Smith and Marx via Marshall and Menger to Veblen and Haytowever,
Schumpeter is exceptional since he, until very recentlg thia only major econom-
ist who made evolutionary analysis the turning point of ficadly all his research
efforts. These efforts reflect a second important fact: Sime felt nobody took his
arguments seriously and surpassed his evolutionary th8shumpeter decided to
perform the further development and application of thi®tigeon his own. The con-
sequence is that practically all his major research effoars depicted as the pre-
paration for and the following up on his first formulation a§ theory of economic
evolution in Entwicklung Thus, we have to move from celebrating the centennial
of a single great book to the revisiting of an evolutionarge@ch program that is
presented and implemented in Schumpeter’s core works.

The appreciation of Schumpeter’'s works is eased if we djsidh between his
three different models of evolutionary processes. The Mankdel describes econ-
omic evolution as the outcome of the interaction betweeividdal innovative entre-
preneurs and routine-based incumbent firms. The Mark Il febekeribes economic
evolution as the outcome of the innovative oligopolistioetition between incum-
bent firms. The Mark SC model describes socioeconomic déeolas a coevolution-
ary process between the major sectors of society. Altholighese models are im-
portant, Schumpeter’s efforts concentrated on develoiak I. In contrast, he left
Mark Il and Mark SC as mere sketches. Furthermore, he desélthye Mark | model
in a one-sided way. This can be recognized by making thendistn between micro-
evolution and macroevolution. Microevolution is the presef evolution that takes
place within a population of entities that face more or lesgoum selection pres-
sures, such as the firms of an industry. Macroevolution igthg-term transformation
of a complex system of evolving and branching populatidris rhore difficult to ana-
lyze macroevolution than microevolution, but a formal gs& of Schumpeter’s dif-
ferent accounts of Mark | demonstrates that he focused onaeaalution—although
this phenomenonis not described in any detail. The reasns® be that he wanted
to relate to Walras’s general equilibrium model and thatrieeaturely rejected Mar-
shall’'s industry-level analysis. Although the Mark | modelld also have been devel-
oped for analyzing microevolution, his analysis of thisqass was largely postponed
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to the sketchy Mark Il model of oligopolistic competitionhi§ peculiar use of his
core models created many difficulties for Schumpeter—ailigpspvide challenges
for modern evolutionary economists.

2 Grouping 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 fodldvthe old-fashioned
rule that the size of a publication should reflect its scfenimportance; his smaller
papers are normally made for the occasion, while the longpers present more am-
bitious research, and his major books present the coretsiceontributions. By re-
visiting two of these books, we can find three more or lessipegcdescribed models
of evolution.The Theory of Economic Developméntiedicated to the presentation
of a model that describes economic evolution as the inerabetween new innov-
ative firms and the system of economic routines. This modeblean called Schum-
peter's Mark | model. The second part@épitalism, Socialism and Democratgm
1942 presents, much more sketchily, two additional mod#ls.most obvious is the
Mark Il model that depicts economic evolution as a proceasithdriven by the in-
novative oligopolistic competition between larger firnisislalso possible to detect
elements of a Mark SC model of the socioeconomic coevoluigEtween the econ-
omic sector, the science sector, the family sector, anddli#gal sector. These three
evolutionary models are mentioned throughout this papgdviark 11 and Mark SC
are primarily discussed in sectibh 5.

To understand Schumpeter’s evolutionary research progngrshould revisit
three more of his voluminous books (see Tdble 1). Betwizevelopmenand Cap-
italism, Schumpeter in 1939 publishd&lisiness Cycles: A Theoretical, Historical,
and Statistical Analysis of the Capitalist Proce€81 the more than thousand pages
of this book, he made very complex analyses of the processarfoenic evolution
in capitalist economies. These analyses are normally derei failures, buCycles
includes many scattered but important discussions of tlea@menon of innova-
tion, a restatement of the Mark | model, and the extensionagppdication of this
model for the analysis of waveform economic evolution. Rentnore, Schumpeter
started his academic career by publishing his book on trenesesand main contents
of theoretical economics, which is still only available ireit@an Pas Wesen und
der Hauptinhalt der theoretischen National6konoyii@08). This book ‘contains the
statement of his fundamental views which constitute théstSchumpeter’s whole
scientificweltanschaundworld view]’ (Leontief,|1950, 105). It is inVeserthat he
analyzes the limits of Walrasian equilibrium economics #mel need for comple-
menting it with evolutionary economics. To understand hendbveloped the latter
fundamental field of economics, we have to consider the fiesh@an edition oDe-
velopmenseparately. Actually, the many pagesTdfeorie der wirtschaftlichen En-
twicklungdemonstrate that it can fruitfully be considered a distbank rather than
a first edition that was replaced Bevelopment

The way in which Schumpeter’s five core books contribute todviolutionary
research program becomes clear if we group them in two diedagnd an addi-
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Table 1 Schumpeter’s core works

1908 Das Wesen und der Weseranalyzes ‘The Essence and Main Contents of
Hauptinhalt der Theoretical Economics’. It focuses on the essence andslioit
theoretischen Walrasian equilibrium economics and it uses these limits to
National6konomie emphasize the necessity of developing the complementary

evolutionary economics as a fundamental field of economics.
Its 626 pages have not been translated.

1912 Theorie der Entwicklungpresents on 548 pages the essence of
wirtschaftlichen Schumpeter’'s Mark | evolutionary economics with heavy
Entwicklung emphasis on the personality of the innovative entrepreneur

Chapter 7 includes a sketch of a general theory of
socioeconomic evolution (Mark SC). Translations of corgga
are now available (Schumpeter, 1912b; 1912b; 1910).

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

1939 Business Cycles: A Cyclespresents a Mark | theory waveform economic evolution
Theoretical, Historical, that is used for a sketchy analysis of 200 years of capitalist
and Statistical Analysis of economic evolution. For most purposes many of the 1077
the Capitalist Process 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

Democracy

read as relating to the last chapteresftwicklungas well as to
some of the arguments Business Cycle§ hereby it becomes
clear that we are facing a Mark Il extension of the theory of
economic evolution as well as the applications of a general
theory of socioeconomic coevolution (Mark SC).

tional book. First Weserand Entwicklungform the duology of early programmatic
books. This programmatic duology starts by analysing ecoatheory in the narrow
sense, then adds the analysis of economic evolution, antyferads up with a pro-
posal of an encompassing analysis of all aspects of sogioatic evolution. Second,
DevelopmenandCyclescan be called his evolutionary economic duoldggvelop-
mentstreamlines the evolutionary economic theorykwitwicklungand ends with
the announcement of a major application of this theory: treyesis of the waves of
economic evolutionCyclesextends this theoretical analysis and complements it with
historical and statistical analyses of long-term cagstaconomic evolution. Finally,
Capitalismcan be interpreted as the socioeconomic synthesis thabb&sback in
the historical analyses @yclesas well as irEntwicklungs programmatic statement
of a general theory of economic and social evolution.

3 Equilibrium economics and evolutionary economics

The name of the gamérhe idea of considering/eserand Entwicklungas Schum-
peter's programmatic duology forces us to confront severahinological and the-
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oretical problems that do not stand out clearly when applyre standard focus on
Developmentind Capitalism Let me start by arguing that the titleEhe Theory of
Economic Developmerg not an adequate translationTdfeorie der wirtschaftlichen
Entwicklung The most obvious problem is that the English title uses #fimide art-
icle, whereas Schumpeter is actually proposing an altem&t, for example, the
Smithian and Marshallian theory of growth and evolutiorotigh the gradually in-
creasing division of labor. However, the main problem it tha translated title ought
to have been ‘A Theory of Economigvolution.

The argument for this title is not that ‘economic developthiater became con-
nected to the transformation of underdeveloped countfiks.argument is instead
that the concept ‘development’ was, even willvelopmentvas published in 1934,
denoting pre-programmed processes, and this is not theofyypecess that he ana-
lyzed. What Schumpeter analyzed can better be describevalsition’, that is, an
open-ended process that combines innovation, behavitegia, and selection. He
emphasized that such a process is characterized by a dégndeterminateness that
makes it impossible to predict its long-term outcomes, big possible to analyze
scientifically the mechanisms of evolution. It was on theselmanisms that Schum-
peter focused, while he was uninterested in the predictalileomes of processes
of growth and development. Since the German word ‘Entwicglicannot only be
translated by ‘development’ but also by ‘evolution’, it seeclear that Schumpeter
made the wrong choice of title for his 1934 book. This coniduss supported by the
fact that his large 1939 booycles only speaks of ‘economic evolution’.

Synthesis and research prograrBchumpeter developed his theory of economic evol-
ution through a kind of synthesis between several sour@ss Figurdil). The first
source of his evolutionary synthesis is neoclassical emice He was an Austrian
who, by the members of Menger’s Austrian School, was tauggdretical econom-
ics in a way that seems to have included considerations onoeaic evolution.
But he, somewhat paradoxically, preferred an independediy sof Walras’'s non-
evolutionary formalization of equilibrium economics. Téecond source is the econ-
omic sociology and the historical analyses of the GermatoH@al School, where he
related to considerations on socioeconomic evolution bylses such as Schmoller
and Max Weber. The third source is the challenge providedhbydeas about long-
term capitalist evolution by Marx and the so-called Auditarxist School. The fourth
and final source is more difficult to grasp, but Schumpetertedto rescue what he
considered the important messages of innovative leageastu resistance to change
that he found in the elite theories of Pareto and Nietzsche.

Schumpeter combined these sources into an evolutiondonasd analysis. His
evolutionary economics started from his theory of statigrzand routine-based sys-
tems in which evolution has come to a halt. To this he addethibery of a type of
economic evolution that is driven by innovative entrepteseand, furthermore, he
generalized the theory to cover the evolutionary proceisseach sector of society
and the coevolution between these sectors. However, Satengpmost important
tools and more direct inspirations seems to have come frailegum economics;
and he initially considered evolutionary statics and etrohary dynamics to be at the
very core of his research program.
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Figure1l Main sources and components of Schumpeter’s evolutiomagries (from Andersen, 2011, 91;
modified from Andersen, 2009, 36).

The programmatic formulations iesenand Entwicklungrelate to a peculiar
intellectual situation within economics at the beginnifigh® twentieth century. On
the one hand, Schumpeter emphasized that neoclassicibegm economics had
provided much-needed clarity and many important resultsti@ other hand, he
argued that neoclassical leaders such as Alfred Marsh@@i8)lhad an unrealistic
ambition when they wanted to move gradually from equilibrisconomics toward
the much more important and difficult topic of economic etiolu (or transform-
ative dynamics). A core formulation MWesen(pp. 182-3) is: ‘Statics [equilibrium
economics] and Dynamics [evolutionary economics] are detely different fields,
they concern not only different problems but also diffemasthods and different ma-
terials. They are not two chapters of one and the same thearbtilding but two
completely independent buildings. Only Statics has hitheeen somewhat satisfact-
orily worked up and we essentially only deal with it in thisdko Dynamics [evol-
utionary economics] is still in its beginnings, is a “landtbé future”.’ Entwicklung
(p. 465) added that equilibrium economics is essentiakyttteory of a stationary
economy. Its motto is: everyone adapts as good as possithé given conditions. In
contrast, evolutionary economics is essentially the thebthe endogenous change
of the routines of the economic system. Its main theme issbizde economic agents
create new routines, while other agents adapt to thesenesuti

The Walras connectionThis way of defining the essence of equilibrium econom-
ics and evolutionary economics can most easily be undetstespectively when
we recognize that the early Schumpeter was a rebelliougptisof the economist
he considered the greatest master of equilibrium econgiézm Walras. Actually,
Schumpeter (2000, 43—4) not only sent him a copyMesenbut also a couple of
letters in which he told Walras that it ‘is a book of a disci@ed that he wanted to
work under the Walrasian ‘leadership’. Schumpeter hadfablyestudied the logic

of the Walrasian equilibrium system as well as of the tatomert process that, after
an exogenous perturbation, brings this system back toibgquih (Walras| 1954). It

is the competition between Walrasian entrepreneurs (thenifépreneurs) that ad-
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Figure2 The exogenous determination of economic change in the ¥airgaradigm

just the economic system to changed production functiodsshanged consumption
functions. We might add that the changes of production fonstand consumption
functions are produced by changes in psychology, scielktifizvledge and institu-
tions, but this would just imply a fuller account of the meamiof the exogenous
factors (see Figuld 2). It was not purely for analytical aamience that Walras made
the assumption that any change in the Walrasian equilibsistem is the result of the
change of exogenous factors. Schumpeter (1937, 166) &atembered that ‘Walras
would have ... said (and, as a matter of fact, he did say it tdh@enly time that |
had the opportunity to converse with him) that of course eauin life is essentially
passive’. In other words, if the economic system ‘changeallait does so under
influences that are external to itself’.

Schumpeter (1937, 166) strongly opposed the Walrasiantidgaconomic life
is only an adaptive process: ‘| felt very strongly that thigsmwrong, and that there
was a source of energy within the economic system which wolildelf disrupt any
equilibrium that might be attained.” He implemented thisadn the Mark | model
in which Schumpeterian entrepreneurs (the S-entreprepegrate innovation-based
firms (see Figurgl3). The creation of each innovative firm iregithe will and energy
of an S-entrepreneur as well as a loan from a banker who expgzayment from the
profits of the entrepreneurial project. As soon as the ragthproduction of the new
firm has become established, an S-manager is hired and th&eep@neur retires
and spends the part of temporary profits left after repayhegldan. This behavior
explains the conservatism of incumbent firms in the Mark | elol all profits are
shared between the retired entrepreneur and the bankethiaérm 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 monopeér,fts surplus is
extracted and it will sooner or later find its conservativacgl in the circular flow of
economic life. This conservatism also implies that the firithive driven to extinction
by some future wave of innovation.

The evolutionary process of the Mark | model requires if@rpetween S-
entrepreneurs who introduce new routines of production@msumption and the
S-managers whose responses serve to adapt the econorein $y$he new routines.
The analysis of the functioning of this model starts in anneenic situation that
comes close to the Walrasian general economic equilibritisiimportant to notice
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Figure 3 The creation of an innovation-based firm in Schumpeter'skMlanodel (modified from Ander-
sen| 2011, 59)

that we are facing a situation in which the stoppage of Sepnéneurship and the
competition between S-managers has brought evolution &itaBvolution is restar-
ted by a new wave of S-entrepreneurs who, by means of borraveeey, establish
new innovation-based firms and overcome the resistancaestigagonomic change.
Thus, the entrepreneurs and the bankers are the driverhofifpeter’s evolutionary
process, but the system-level implementation of innoeathvange cannot take place
without the adaptation of the routine behavior of the reshefeconomic agents, that
is, the S-managers, the workers and the consumers. Thasts dgenot give up their
routines willingly; their resistance is normally overcoimehe capitalistic economic
system. It is interaction between S-entrepreneurs andtitee-oriented agents that
produces an evolutionary process. It is the analysis offifisess that gives the new
Schumpeterian meaning to core economic concepts such fits prapital, interest,
and credit and that might help explaining the business gténomenon.

Toward socioeconomic coevolutiothe macroevolutionary version of Schumpeter’s
Mark | model of capitalist economic evolution deals with adeterm historical pro-
cess that does not take place within a given framework (sper€f#@). The process of
economic evolution can change from a situation in which wations are introduced
by individual entrepreneurs to another situation in whiechdvations are primarily
made by established firms. To reflect such a change he prothueddiark 11 model,
which is only found inCapitalism Furthermore, the process of economic evolution
can be influenced by changes within the political sectorfah®ly sector and the sci-
ence sector. Some of these changes are clearly exogendieseéadnomic process.
But many such changes seem to be propelled by changes indherair sector, and
the opposite direction of causation is also possible.

Although Schumpeter’s evolutionary analyses (exceptetio€apitalism) were
based on the Mark | model, he occasionally pointed out fegdbimom the economic
sector to the other sectors. These remarks point at his immloit developing what
might be called the Mark SC model of socioeconomic coewvoiutirhis model is
sketched in the last pages of chapter Eafwicklung(see Schumpeter, 1912a, 208—
18). The starting point is the proposition that every seofmsocial life has an evol-
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Figure 4 The evolving Schumpeterian economy, where the S-entreprerinnovate the routines while
S-managers are forced to adapt (modified from Andefsen|,2e01

utionary process in which innovators interact with agen®wnerely adapt. Given
such sectoral processes, we can study the coevolutionacggses between the sec-
tors. However, the overall process of socioeconomic eimius characterized by
the different speeds of the individual sectoral procesBhe.consequence of these
asynchronous sectoral processes is that the outcomesrafl®arietal evolution are
highly indeterminate.

After having publishecEntwicklung Schumpeter did not move directly to the
analysis of the transformation of the mechanisms of ecooerglution and to socio-
economic coevolution. On the contrary, he largely postpdhese important topics
to the socioeconomic synthesis@épitalism Instead, he chose to dedic&tevelop-
mentandCyclesto the further development and application of his Mark | mode

4 Combining macroevolution with microevolution

The evolutionary economic duology consistfavelopmenandCycles The former
book exclude&ntwicklungs broad discussions of heroic entrepreneurship and socio-
economic coevolution. It also streamlines the expositibthe Mark | model and
contains a total rewrite of what now is the last chapter oftbek: the interpretation
of business cycles as reflecting waves of economic evolufibereby the book expli-
citly points atCycles but it is the fact that both books rely on the cyclical funoing
of the Mark | model that is most important for the coherencéhefduology. Actu-
ally, Schumpeter tried to use extensions of this model tdagxpvhy 200 years of
capitalist economic evolution had been characterized siséss cycles. This explan-
ation has been considered shaky ever since Kuznets|(194€Bmed his devastating
criticism of Cycles In retrospect, the shortcomings of this book can be traeett b
to its depiction of macroevolution as a sequence of circildavs. This is probably
the reason why Freeman (1990, 28) suggested that ‘it wasng§udter's misfortune
that he attempted to marry it [Walrasian equilibrium thdarith his own theory of
dynamic destabilizing entrepreneurship’. However, weusthaot ignore the import-
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Figure 5 Schumpeter’s cyclical Mark | scheme of economic macrodiaiu(modified from Andersen,
2009, 149)

ant materials that are presenteddycles We should especially notice the important
but scattered contributions to the understanding of miwhgion. For instance, the
term ‘innovation’ occurs on 185 pages Gf/cles while it is only is found on 11 of
the pages obevelopment

Waves of evolution and business cyclégcording to the macroevolutionary version
of the Mark | model (see Figuid 5), evolutionary analysiststirom a situation in
which evolution has reached an initial halt and where reutiehavior reigns in the
circular flow of economic life. Then, evolution is restartaetause of the innovative
disturbance by a smaller or larger swarm of Schumpeteriaegmeneurs. The evolu-
tionary process is continued by a phase in which selectioadaptation) dominates
and where we see the creative destruction of old routines. Selective process not
only serves to adapt the routine system but also to bringubkigonary process to
a new halt. Then the process is restarted by another swarmtiegfpeeneurs. Thus,
the routine system evolves through repeated rounds of ativedisturbances, mixed
and evolutionarily unstable situations, and processeslettve adaptation that bring
the system to the ‘neighborhood’ of an economic equilibr{aecording taCycles.
Schumpeter thought he could easily introduce an explioié tilimension into the
cyclical scheme of the Mark | model. The result is depictedFigure[6. Here, waves
of evolution and related business cycles still start from-ewolving routine systems,
the circular flows. Then prosperities are interpreted asvation-based upswings,
whereas recessions are periods of enforced adaptaticnalsumed that the next
business cycle cannot start before the economic systemebaabad another equi-
librated routine system. The main problem of this cyclicdieme is that it is very
difficult to define an operational wave indicator. Actualle need two different in-
dicators: one for macroeconomic conditions and one for @eocs evolution. Some
measure of the price level might reflect the ‘pressure’ of dthstem of economic
activity. However, among the many wave indicators congiden Cycles(e.g. pp.
14-17), not any single one directly measures the underiotutionary process.
Cyclesis based on a stepwise refinement of the Mark | scheme of Hjurhkis
scheme represents Schumpeter’s first approximation végthimple application of
the circular flow, the innovative disturbance, and a prosegsctive adaptation. His
second approximation adds oligopolistic competition aretmeconomic mechan-



Schumpeter’s core works revisited 11

Wave indicator

Prosperity : Recession

********** —— Wave baseline
Circ. flow #1 Circ. flow #2

| |
t
Period of wave #1 ! Period of wave #2 !

Figure 6 Two-phase waves with innovation-based prosperity andtatlap-based recession (from An-
dersen, 2011, 161; modified from Andersen, 2009, 219)

isms. The result is, from an evolutionary viewpoint, thas thpswing is not only
characterized by innovative investment but also by derimgdstments that will in
the long run show up as ‘erroneous’. Therefore, the systeattsn to a new circu-
lar flow not only requires the adaptive recession of the fippraximation but also a
depression and recovery that serve to get rid of ‘erronelougstments. Even here
Schumpeter ought to have paused to handle a lot of very difjcestions on the re-
lationship between evolutionary waves and the macroecantmmsiness cycles. Nev-
ertheless, he moved directly to his third approximation thdased on the realistic
assumption that different types of innovation requireatéht time spans for being
embedded in the economic system. This is the backgrountédamous three-cycle
version of the Mark | model. He used this version to decomplosdiistory of capit-
alism into long Kondratieff waves that consist of severaglducycles which in turn
consist of Kitchin cycles of even shorter length. We can $iijmpy recognizing that
it is only Kondratieff waves and Juglar cycles that are cated with the process of
economic evolution.

The waveform evolutionary process of Mark | and the relatesirtess cycles can
be interpreted in two ways. On the one hand, it can be seen Bdiz&ed version
of a real macroscopic process of economic evolution thatdmnessity progresses
in waves and produces a type of business cycle that startsdvolutionary resting
points. This unproven assumption caused Schumpeter mudhi¢rinCycles On the
other hand, we can consider Mark | as a tool that provides aly@éecally convenient
starting point for the study of evolutionary process. Eviene do not make the as-
sumption that real evolution starts and ends at restingtgoire still can learn much
by thinking in such terms. In this context, we can hardly idesSchumpeter’s focus
on the short-term stops of evolution and the related contibim@f equilibrium and
evolution an error. On the contrary, any analysis of evolutiequires a notion of a
state where the evolutionary process has come to a halhdfarore, the use of the
Schumpeterian scheme for analytical convenience doesecetsarily imply any en-
dorsement of strong coupling of evolutionary waves withibess cycles. In addition,
we can emphasize the radical difference between Walragiaifiteium and Schum-
peter’s evolutionary halts. Finally, we can try to develogradicator of the waves of
evolutionary change that he failed to deliver. Such an iicwill probably have to
be based on explicit microevolutionary analysis.
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The statistical approach to microevolutioBchumpeter failed to distinguish clearly
between the analysis of the macroevolutionary processdigeiby Figuréb) and the
more elementary study of microevolution. Microevolutiongrocesses take place
within a population with similar selection pressures, sashthe firms of an in-
dustry. In retrospect, it can be argued that Schumpeteris prablem was that he
lacked a statistical operationalization of such microscppocesses. When Schum-
peter worked on his evolutionary economic duology, thisrafienalization was ac-
tually being delivered by the great statistician and evohary biologist R. A. Fisher
(1930), but most biologists and all economists ignoredftiis Today, the situation
has changed (see e.g. Andersen, 2004). We can simply deéiniet#h microevolu-
tionary change as the change of the statistical average e¥@uationarily relevant
characteristic of a population of, e.g., firms. If we onlydstincumbent firms, we can
easily decompose total evolutionary change into the seleefffect and what | call
the ‘innovation’ effect. Then it becomes clear that we @@ the stop of evolution
through a process that reduces both the innovation effetttenselection effect to
zero. It should be mentioned that it is also possible to ielihe evolutionary effects
of the entry of new firms and the exiting of old firms to provideiber description of
the Schumpeterian process. (See the mathematical tre@tmé&ndersen, 2009, pp.
436-45.)

Schumpeter hardly paused to analyze such microevolutigracesses. Instead,
he used his Mark | model directly to confront macroevolutitrat is, the long-term
transformation of a complex system of evolving populatiofizsere are no statist-
ically operational ways of measuring long-term macroetiohary processes. We
might more modestly think of the statistical variances ahsoof the evolutionar-
ily relevant characteristics of the firms of the whole ecogowide might also define
the Schumpeterian circular flow as a situation in which thesences are zero (or
very low), while at least some of them are increased by thevative disturbance—
and again reduced during the process of selective adapt&tin the highly complex
and multidimensional nature of the macroscopic processafi@nic evolution sug-
gests that we can never produce statistical indicatoratieatelevant for long periods
of evolution. Furthermore, we have no chance of tracing tbeement from one cir-
cular flow to the next because of the complex and changinddgaal’ interactions
between the many individual populations of firms. NeveghkgCyclestreated some
of these interactions in the voluminous chapters on econbisiory.

The ecological approach to evolutioriven the difficulties of macroevolutionary
analysis, it seems obvious that the Mark | model can be usesi comvincingly for

cases where macroeconomic evolution is relatively closelynected to the micro-
evolutionary process of a single industry. Furthermore,dhalysis is eased if the
industry-level evolution is dominated by a single majorawmation. This explains

why Schumpeter’s favorite example of macroevolution iseblasn the replacement
of horse-driven mail-coaches by railroads in the nineteeantury (Andersen, 2002).
He saw this replacement as the core of the process of ‘rdizaton of the world’,

which produced a wave of change of the routines of whole eminsystem. Schum-
peter provocatively used this example to reject the evahatiy gradualism that was
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Figure 7 Logistic industrial dynamics with added types of minor imation (from Andersen, 2011, 200;
modified from Andersen, 2009, 432)

preferred by most economists. However, his account foniatige jump that was re-
lated to the railroad innovation demonstrates that he dicenbrace the idea of the
sudden emergence of ‘Hopeful Monsters’, which is rightligcéed by evolutionary
biology. The railroad was already prepared, and it maingdeel a new combination
of existing elements to emerge as a major innovation thaesdo define the agenda
and the selection pressures for a long evolutionary trajgct

The core microevolutionary process of railroadizationlocaniescribed as the dif-
fusion of the railroads. This diffusion roughly takes thenficof an S-shaped logistic
curve. By using the standard notation of evolutionary egglthis curve of the rep-
lication of an innovation describes the movement of the nema its applications,
N. The increase dil—for instance, the number of standard-length railroadsabea
described by the logistic differential equation that int#s two parameters,andK.

Thus, the equation is
dN _  (K=N
a K '

The starting point is the basic railroad innovation, whiatall an S-innovation (see
Figure[T). Initially the speed of diffusion is solely deténmd by its ‘potency of
spread’,r. But the diffusion slows down because of the increasingeriess to the
temporary ‘carrying capacity’ of the economic systén,

Although it is primarily the diffusion of an S-innovationahis used to explain
the long Kondratieff wave of the nineteenth century, thedmnisal part ofCyclesadd
many complications. Of special importance is that the difin of the railroad in-
novation induced a lot of minor innovations, which are olwgavhen we compare
the early railroads with the later ones. Two types of add@ldnnovations can be
understood in relation to the logistic diffusion process.t®e one hand, during the
early stages of railroadization, we recognizenovations that speed up the diffu-
sion process. On the other hand, we Kemnovations that increase the demand for
railroad services. Thesé&-innovations are made when the industry has come close to
the (temporary) maturation of demand. They seem to formalirts of Schumpeter’s
(1939, 497) remark that ‘no industry can go on expandingutiapthe rate of its [S-
andr-] innovation stage. Each reaches maturity in the sensettfiatls its place in
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the economic organism and the amount of output beyond whicdmninot profitably
go, unless that amount be increased by some furthgrifinovation within it or in
some ‘complementary’ industry and by the general effects oGGrowth.’

Toward macroevolutionary modellingfhe idea of S-innovations;innovations, and
K-innovations helps us to understand microevolutionarc@sses in terms of the
density of the populations in which they take place. They pint at the important of
the ecological interactions between different industfike ‘mesoevolution’ of Dop-
fer and Potts, 2008). They even point at the way macroecanohzinge influences
microevolution through fluctuations of the carrying capafor individual industries.
It is, however, obvious that the ecological approach setve®mplicate the task of
combining microevolution and macroevolution in the anizlys the relation between
waves of evolution and business cycles. Here we probablg apeaggregative ana-
lysis that focuses on the role of the financial sector. Théoggal approach suggests
that this role cannot solely be analyzed in terms of the egflrfinanced innovations
of the Mark I model. Sinc&-innovations are largely implemented by means of the in-
ternal finance of incumbent firms, we have include some aspétie Mark Il model
(of Capitalisn). The discussion of the feasibility and characteristicsiofe complex
models is beyond the scope of the present paper. Howevémutd be noted that
even those who consider the model®@jfclesinsufficient and misleading can learn
much from searching Schumpeter’s evolutionary economitadyy for its scattered
but important microevolutionary insights. Furthermore, should recognize that the
ultimate goal is to be able to analyze macroevolution cariaigly and that a strong
microevolutionary bias might lead us to forget this goal.

5 The socioeconomic synthesis

In Capitalism Schumpeter largely ignored the Mark | model. This was doitieout
explicit argument, but we get the impression that he thotigdit Mark | hindered
the further development of his evolutionary economics.ikigéreed himself of this
straitjacket and having chosen an informal writing styke culd quickly solve two
tasks that he had previously defined (e.g. in SchumpeteRél 1928, and 1939).
On the one hand, he could present the Mark || model of a micloéenary process
that is driven by the innovative oligopolistic competitibetween larger firms. On
the other hand, he could present some of the elements the3@arkodel of societal
macroevolution as determined by the coevolution betweerettonomic sector, the
science sector, the family sector, and the political sector

Innovative oligopolistic competitionMicroevolutionary interpretations of the Mark |
model describe an evolutionary process in which estaldifinas of an industry are
conservative upholders of unchanging routines and aréeihang run, replaced by
new innovation-based firms—such as when mail-coach firme weglaced by rail-

road companies. In contrast, the Mark Il model describesbéished firms as com-
bining two activities: they replicate given routines; ahéyt engage in innovative
moves and counter-moves. Schumpeter used Mark | to analgerevolution, while
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Figure 8 Feedback loops of an incumbent firm in the pure-labor versfdhe Mark Il model (modified
from Andersen, 2011, 208)

Mark Ilis a microevolutionary model. It is unclear whetheh8mpeter really wanted
to delimit his model of innovative oligopolistic competiti in this way. ButCycles
demonstrates that he knew that it was possible to producg@tamber of different
models of non-evolutionary oligopolistic competition ahdt the emergence of col-
lusive monopoly is often plausible. Adding innovation andtation would simply
increase the number of models and add the possibility thaopaly emerges from
the oligopolistic process. Thus, for Schumpeter it projpabbmed impossible to pro-
duce a realistic oligopoly model of macroevolutionary dyies, but he did succeed
in describing the microevolutionary process of Schumjeterompetition that ten-
ded to increase productivity and the quality of goods.

The core of the Mark Il process can be understood from the paéwt of indi-
vidual firms. Whereas innovation-based firms of the Mark | edaglickly become
conservative (see Figuké 3), the growth of Mark Il firms isueficed by feedback
loops (see Figurg] 8). If we apply a pure-labor model, thenMhaek Il firm largely
uses any positive profits to expand its workforce. This meafisn with a sustain-
able productivity lead will ultimately take over the whotedustry. The evolutionary
process becomes more complex when we add the possibilttyhehéirm uses part of
its workforce to produce innovations and imitations. Bukegs imitation is unreal-
istically easy, we have strong feedback loop between ini@/performance and the
growth of the firm. The informal writing style d€apitalismmeant that he did not
feel obliged to explain why monopoly in the strict sense isthe rule but rather the
exception. However, an easy answer could have been maderifyriag the Mark I
model with the Mark | model: the individual entrepreneurghtibe those who un-
dermine established monopolies. If this is not sufficiert,dould have added the
activities of the firms of other industries and the interoiadéil dimension of economic
evolution.

Major transitions in evolution:lt is hardly necessary to discuss most aspects of the
microevolutionary Mark 1l model since it is has been widepphed and extended
by evolutionary economists since Nelson and Winter (198Bpse pioneers even
produced a Mark Il model of economic growth, but, accordioghe present in-
terpretation, this growth model is a microevolutionary raloidr a whole economy.
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However, there is one aspect of Schumpeter’s use of the Markdel that relates to
macroevolution in the sense of the long-term transformadiothe complex system
of evolving populations. This is Schumpetel’s (1928, 384d8&a that there has been
a real historical transition from the firms and mechanisntsefMark | model to the
firms and mechanisms of Mark Il. This transition became obwiim the late nine-
teenth century when, in a few industries, it became a cotiyetiecessity for firms
to have departments of research and development. Sincetttietlype of innovat-
ive investment has spread to more and more industries. &nathjor transition had
taken place a few centuries earlier when credit-based Mérknk largely replaced
artisan workshopsQycles pp. 223-30). What was gradually replaced can also be
described as the Mark Zero model of guild-based artisanymtizh, which had been
shaped under feudalism. Thus Mark | marked a transitiorstiaated from a model in
which the replication of routines was emphasized and majuovative change were
actively discouraged.

Although such transitions in the units and mechanisms disiem are the results
of microevolutionary processes, they clearly influencenmesolution. Three charac-
teristics can be recognized by comparing with the majorsiteoms in the units and
mechanisms of biological evolution (Maynard Smith and Baedry, 1997). First,
the transition from single-cell organisms to multi-celganisms did not mean that
single-cell organisms became extinct. Similarly, we seecttntinued coexistence of
Mark Il firms, Mark | firms, and even some artisan workshopsefiark Zero type.
Second, major transitions in both natural and economicugieni influence the pos-
sible types of mutations and innovations. In economic tife, artisan workshops of
Mark Zero had only room for incremental innovations, whaéical innovations be-
came possible through the independence and external fimdidark | innovators.
The innovative oligopolistic competition of the Mark 1l melddoes not exclude such
innovations, but it seems clear that the bulk of the actsitbf R&D departments
concerns minor innovations. Third, the emergence of nugli-organisms led to a
radical increase in the speed of macroevolutionary chaigeilarly, the transition
from Mark Zero workshops to Mark | firms was accompanied byramédiate in-
crease in the average speed of evolution within industresaalong-term increase
in the number of industrial specializations. Further iases in the speed of mac-
roevolutionary change followed the emergence of Mark Il §irand the step-wise
increases in the level of R&D that is needed for operating @stindustries means
that we have reached the present astonishing speed of naalzriben.

Socioeconomic coevolutiorAlthough the microevolutionary analyses@épitalism
are based on the Mark 1l model, Schumpeter still mainly thdad the macroscopic
evolution of the routine system in terms of the Mark | moded. &sumed the altern-
ation of routinized equilibria and innovative disturbastieat challenges pre-existing
routines. He dramatized the socioeconomic meaning of thisgss by means of two
related concepts. ‘Creative destruction’ is the seleatingpf firms (or their routines)
by the pressure from radical innovations; and ‘the procéssaative destruction’ is
the combination of this kind of selection and the innovateévities that drives the
process. Many of the old firms cannot make a smooth upgradeftompetencies
and switch their areas of specialization. They insteadtepeérish in the evolutionary
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Figure 9 Adding two brakes on the Mark | model of economic macroevofu{from Andersen, 2011,
222)

process; and their employees face great stress and sigmifiedfare losses, which
to them seem more obvious than the long-term advantagesoabetc evolution.
The reactions of the old firms and their employees can, djrectindirectly, slow
down the process of economic evolution. This effect can Ipéctked by adding two
brakes on the Mark | model (see Figlije 9). The primary braketfans by making
conditions for innovation more difficult. The secondaryk@aoncerns the avoidance
of creative destruction for those involved,; its use impttest the selective adaptation
of the routine system is slowed down.

The idea of adding brakes on the Mark | model of economic gi@miuseems
to have brought Schumpeter back to his early idea of devedppiMark SC model
of socioeconomic coevolution. We have already (in se¢flose@n thaEntwicklung
suggested that every sector of social life has an evolutygmacess analogous to that
of economic evolutionCapitalism(chapter 22) implemented this idea in relation to
its analysis of the functioning of democratic political ®ms. Here, politicians are
competing for votes. Most of them do so in a routinized maninetr there are also
innovators who create new parties or modify the policiesstélglished parties. The
resulting process can be depicted by models of politicalutiem. Here we can start
from a situation in which the evolution of the routines ofifioal life has stopped.
Then innovative politicians produce an evolutionary diskigrium, while the pro-
cess of selective adaptation brings the political systeenrtew Schumpeterian equi-
librium.

An obvious area for political innovation is the use of the twakes during long
periods that are dominated by the destructive part of the@woic process of cre-
ative destruction. The major reason is that, during the saepeessive periods, the
evolution of the family sector emphasizes the norm of stabsecure standards of
life. Thus, we have a major example of the coevolution betwibe family sector,
the political sector, and the economic sector. Howeves itat easy to develop the
analysis of coevolution, since it depends on the way theudiewlary process is or-
ganized in each of the sectors. This can be understood bydewimg Capitalisnis
(pp- 273-83) two models of political evolution (see Anders2009, 174-80). The
Mark | model is based on innovations by individual politiGahtrepreneurs’, such as
in the classical British parliamentary system. The Markdidal is based on the minor
innovations and marketing by oligopolistic political pas, such as in the USA. The
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Figure 10 The Mark SC model of sectoral coevolution (modified from Arsea| 2011, 226)

latter model might be more likely to evolve policies that raalse of the brakes on
economic evolution.

Although Schumpeter probably returned to the Mark SC motibissyouth be-
cause he was interested in the problem of the brakes on e¢oewoiution, we are
actually facing a model that can be used for many analyticgdg@ses. For the sake of
generality, it is helpful to add the science sector to theay mentioned economic
sector, political sector, and family sector. The generatpss of coevolution between
these sectors (see Figlrd 10) is hardly analytically meatalgainless we, for a spe-
cific historical period, are able to reduce the number ofificant interactions and
to consider the selected sectoral interactions asymmetni previous discussion of
the use of the brakes is based on a sequential logic. We cstaitle the influence
of economic evolution on family sector evolution. Then tlaenfly sector defined
an agenda for political evolution. Finally, the politicalcsor tried to brake economic
evolution. However, Schumpeter’s standard case is cegigglonomic evolution with
little braking. This implies an alternative sequence of@ed interactions. During the
upswing of the long wave of railroadization, it was economiolution that largely
provided the circumstances to which the other three seattapted. Furthermore, the
politicians promoted the spread of the railroads and didboather to save the mail
coaches. A similar sequence of causations seems to chéacgtcent processes of
globalization. More generally, it seems to be the most irddonally exposed sectors
(the economy and science) that tend to dominate the sectoeablution with the
political sector and the family sector, which are largelyiarzally organized. How-
ever, the uneven internationalization of the sectors sden® a major source of
global instabilities.

The above discussion of the sequences of asymmetric canbeats reduced ana-
Iytical complexity at a high cost: the result can hardly bilechan analysis of socio-
economic coevolution. Since the processes of coevolutierirmmensely complex
and still beyond the reach of solid analysis, we have to demsin alternative step-
wise procedure. This procedure becomes clear when weedghhlr most of our ana-
lyses of economic evolution are made under the assumptedrntite other sectors
do not evolve. We can approach the coevolution between teseby gradually
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changing this assumption. We first study the evolutionaogess of one sector under
different assumptions of the state of the other sector. Wemlo the same for the
other sector. Finally, we try to study the simultaneous @wohs within the two sec-
tors. By gradually adding more and more sectoral procedsegotution, we might
in the end obtain some analytical clarity about the ovenadbpss of socio-cultural
evolution. This seems to be the way Schumpeter wanted tmapprthe Mark SC
modelling of socioeconomic coevolution.

Economic evolution and the natural environmeifithere is no reason to constrain
modern evolutionary models to those developed or suggbst&thumpeter. On the
contrary, it seems important to start developing a familiMedrk NE models’ that he
rather discouraged than promoted. This label might be usddriote models that in-
clude the impact of the natural environmental on econonéution, and vice versa.
Environmentally oriented models have tended to ignore econ evolution. This
was at least the case when Christopher Freeman in 197 3lmatetlito a book called
Models of Doomn{Cole et al.| 1973). Here he characterized much of the ctsten
the famous report calletihe Limits to Growthas ‘Malthus with a Computer’ (Free-
man, 1973). The problem was that the report ignored the Bwolry responses to
the challenges from the environment and population grolreeman later promoted
the analysis of the evolutionary responses of the cagitatigine to environmental
challenges. However, the challenge to evolutionary rebess is to develop a family
of more formal models of these issues. For conveniencefghidy of models might
be called ‘Schumpeter Mark NE'. Mark NE modelling can staonf either Mark |
or Mark Il. But ultimately these Mark NE models have in some/w@deal with the
complexities of socio-economic coevolution, and thus thegome developments of
the Mark SC model.

6 Conclusions

This paper has argued that evolutionary economists cdestih much from revis-
iting the type of evolutionary economics that Joseph Scheierstarted to develop
one hundred years ago. Actually, we can fruitfully explonel @&xploit his evolu-
tionary economics in largely the same way as biologists lhiaeel Charles Darwin’s
evolutionary biology for 150 years. However, while Darwindll respects has been
surpassed by modern evolutionary biologists, Schumpsetere books still contain
important challenges for modern evolutionary economiststhermore, we cannot
appreciate his efforts by reading a single great book sut¢hes3rigin of Speciesl
suggested that we instead can organize Schumpeter’s botikee groups. The first
of them is the programmatic duology that consists of his tadyeGerman books
(Wesenand Entwicklung. The second is the evolutionary economic duology that
consists oDevelopmenand Cycles The third is the socioeconomic synthesis that
is found in parts oCapitalism Then | analyzed the internal logic of and the intercon-
nections between these groups of works.

My analyses of these groups of books were supported by thiaation between
Schumpeter’s three different models of evolutionary psses and by the distinc-
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tion between microevolution and macroevolution. The Markddel of the inter-
action between individual innovative entrepreneurs andime-based firms domin-
ates inEntwicklung DevelopmenandCycles Inspired by Walrasian economics, he
used this model to analyze the macroscopic evolution of yiséeem of economic
routines—and neglected the analysis of the microevolutiahtakes place within in-
dividual industries. Today an important task is to operalize the concept of mac-
roevolution by adding microevolutionary processes theltities both innovation and
selection. When this is done, we might be able to combine tlheostopic and mac-
roscopic aspects of something like a Mark | process of ecanewolution. However,
we should in this connection not igno@apitalisnis well known Mark 11 model of
oligopolistic competition. This model describes a micraetionary process, and the
remaining question is how Mark Il in detail influences maeaation. Furthermore,
Schumpeter presented the major historical transition ftark | to Mark Il. The ana-
lysis of such transitions in evolution is still an importarallenge for evolutionary
economicsCapitalismalso contains elements of the Mark SC model that describes
socioeconomic evolution as a coevolutionary process l@twree major sectors of so-
ciety. Itis a major challenge to develop Mark SC into som@tihat can rightfully be
called a model. Since such a model would include political@ion, family-sector
evolution, and scientific evolution, its development ppgsases transdisciplinary re-
search. This is even more important for the development akNV& models of the
interaction between economic evolution and the naturatenment.
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