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Abstract

We congder the microfoundations controversy from the perspective of economic evolution and
show that the debate can benefit from lessons learned in evolutionary biology. Although the
anaogy between biology and economics has been noted before, it has rarely focused on
clarifying the micro-macro distinction in economic theory and modelling. The macroevolution
controversy in biology has generated testable theories such as the existence of punctuated
equilibriain evolutionary history, the distinction between sdlection and sorting, and group
selection. The micro-macro debate is further developed in biology than in economics dueto a
greater degree of specidisation and interaction of various sub-disciplines. The task for
economigts is to distinguish between ingights directly relevant for economic theory and ones that
hinge on unique features of biologica systems. We argue that both micro and macro processes
drive economic change and that macroeconomic change cannot be explained by micro level
optimising done. We show that debates in biology about group selection and punctuated
equilibriaare directly relevant to understanding economic evolution. The distinction between
reductionism and holismis of little use and in its place a hierarchica approach is proposed. This
alowsfor both upward and downward causation and interaction between levels. Specific topics
incorporating ideas from evolutionary theory into economics are: economic exaptations,
macroeconomic consequences of indtitutions, and group sdection. Two indghts are; selection
(sorting) can occur at levels above the individud firm; and, macroeconomic theories can be
formulated without reference to firm level descriptions. Micro and macro approaches to
economic change are complementary.



| Introduction

During the last quarter century the microfoundations approach to macroeconomic theory has
become dominant. With the ascendance of the microfoundations gpproach the subject matter of
macroeconomics has shifted steadily from questions of didtribution and inditutions to an dmost
exclusve concern with market efficiency in alocating goods and productive inputs. Pareto
optimality has become the dominant goa of macroeconomic policy. On the other hand, a
growing number of economists argue that the Warasian microfoundation approach to
macroeconomics is inadequate (Colander 1996, Foster 1987, Gintis and Romer 1998, Gowdy
1992, Hodgson 1993b). Even within the narrow framework of generd equilibrium theory some
basic problems exist with the microfoundations position (Weintraub 1977). For instance,
gpplications of generd equilibrium theory, asin computable or gpplied generd equilibrium
(CGE/AGE) modds, do not follow a congstent micro approach because not every individua
agent or market is described. Instead, CGE modd s assume, through aggregation or the
assumption of representative individuals, that groups or sectors act andogoudy to asingle
rationd individud, that is, they maximise asngle-vaued profit or utility function subject to some
resource congraint.

Many other fundamenta objections to the microfoundations approach have been raised.
Evidence indicates that most individuas do not act drictly rationdly, either in a static sense or
according to the rational expectations hypothesis (Twomey 1998). Thisis rdated to, among
others, the fact that decision-making codts are positive and knowledge about the structure of the
economy isimperfect (Becker 1965, Heiner 1982, Lancaster 1991). In addition, genera
equilibrium modds that include redligtic properties of behaviour and redistic descriptions of
markets have no unique equilibria (Clower 1967, Hahn 1965, Lejonhufvud 1968, Radner
1968, 1970, Nicolaides 1988, and Dow 1997). There is thus no compelling reason to believe
that atheory of macroeconomic change based on a microfoundation of strictly rationa
behaviour is adequate as a generd theory of macroeconomics.

Thelevd of aggregation necessary in macroeconomic models requires additiona
unredligtic assumptions such as fungibility, homogeneity of inputs and outputs, and linearity (see
Scarth 1988, appendix A6). Aggregate capital and production functions cannot be logicaly
derived from firm-leve production functions (see Harcourt 1972 on the Cambridge capita
theory controversy). Moreover, it must be assumed that aggregation is independent of policy in
order to dlow policy rdevant models as an outcome. Aggregation can be done along various
schemes, and choosing oneis aways somewhat arbitrary. For instance, consider the micro-leve
relationships y1=f1(X1, X2) and y,=f»(X1, X2). Aggregation of they; into an aggregate variable Y,
and of the X into an aggregate variable X, can occur viaarbitrary functions G and H,
respectively: Y=G(y1, ¥»), and X=H(x,, %,). Straightforward aggregation functions are sums or
weighted sums. Now suppose a unique macro-leve relaionship exists betweenY and X, say
Y=K(X). Then it follows that Y=F(X)=F(H(x1, X2))=K (X1, X2), with KOOF(IH. In addition, it is
possible to derive the relationship between Y on the one hand, and x; and X, on the other hand,
in another way, namely viaY =G(f1 (X1, X2),f2(X1, X2))=I(X1, X2), with JOGL[f,,f,]. K and Jarein
generd not identical, which contradicts the initid assumption of a unique macro-reaionship
between Y and X. This means that there is no one-to-one link between micro and macro
variables,



Different approaches have been followed to solve this problem (see Janssen 1998).
Oneisto sat congraints on micro-leve functions so that micro-leve didribution playsno rolein
terms of macro-level outcomes, and no information islost in the aggregation. Alternatively,
restrictions can be placed on the val ues taken by the micro-leve variables, based on margina
rules motivated by rationa behaviour. Whichever path is taken, it isimpossible for both
aggregate variables to be equd to the sum of micro-level variables, and for macro relationships
(e.g. sectora production functions) to be analogous to micro-level counterparts (firm production
functions). This suggeststhat it isfutile to search for a definite and unique microfoundation for
macroeconomic relationships. Micro- and macroeconomic theories and models should be
regarded as complementary.

It is not the purpose of this paper to criticise microeconomic modds, which we think
have provided, and still may generate, many useful insghts. We argue that microeconomic and
macroeconomic models can provide independent and complementary descriptions of
economies. We support this view by linking the micro-macro debate to asmilar debatein
evolutionary biology. Consequently, our discussion takes place within a context of evolutionary
economic change and the forces that drive it. One central implication of thisisthat the criterion
of “efficiency”, which is central to the microfoundations interpretation of economic change, is
much too narrow to describe the complex reasons for change in the macro economy (see
Bromley 1990). Our motivation for considering the micro-macro debate in biology isthat it has
been discussed from many more angles, due to a more advanced specidisation, interaction
between and integration of various subdisciplines, such as molecular biology (biochemistry),
genetics, population theory, ecology and paaeontology.

The framework of evolutionary biology may enrich traditional economic analysis by
taking into account awider range of phenomena. As Hodgson (1995, xxi) argues. “Recognition
of the shared problems of complexity in both biology and economics may lead economigts to
place lessfaith in methodologica individuaism and to recognise the legitimacy of levels and units
of anadyss above the individud.” Consderation of recent controverses over micro and macro
processes in evolutionary biology can shed light on pardld controversesin economic theory:
(1) Biology provides ardevant description of evolutionary change using a ddinegtion of
hierarchies of selection and the movement up and down these hierarchies. Thisinvolves arange
of theories, including Darwinian selection at the micro level aswell as macro-leve theories of
sorting. (2) Evolutionary biology shows the explanatory power of focusing on group dynamics
rather than regarding macro phenomena as smply the sum of the uncoordinated actions of
individuals. Theories of group selection, and how the outcomes of group sdlection differ from
individua sdection, are well developed in biology. Asin biology, co-operation aswell as
competition plays afundamentd role in economic evolution.

Il. Survival of the Fittest and Beyond: Paralle Controversiesin Biology and
Economics

Thefidd of evolutionary biology istoday amgor centre of activity in the philosophy of science,
much as classcal physics was the centre for most of this century. And if some fields of science



arefurther dong in their understanding of redlity, related fields should make sure that their
explanations are consgstent with the latest discoveries and ingghts (Wilson 1998). Just as
classca mechanics gave birth to the positivist philosophy of neo-classical economics, so too
can evolutionary biology be the guide for new approaches to economics. Of course, any apped
to biology for indghts into how economies work must be done with caution. The task for
economigts is to distinguish between ingghts that are directly relevant for economic theory, and
those that hinge on unique features of biologicd systems. The latter may be either usdess or
gimulate new lines of thought.

Evolutionary theories have been central to both economics and biology for well over
one hundred years. For the most part, however, applications of evolutionary theory by
economists have been limited to rather crude gpplications of Darwinian naturd sdection. As
Hodgson (1992, 1993a) points out, it was Herbert Spencer’s “surviva of the fittest”
interpretation of Darwin that had the grestest impact on the formation of neo-classical economic
thought. In biology aso, for the firg three-quarters of the twentieth century, the “Modern
Synthess’ held sway with its emphasis on gradud change, competition, and adaptation. The
view of evolutionary change held by biology was compatible with the corresponding orthodoxy
in economics, the Neo-classicd Synthess. A long list of economigts (Alchian 1950, Enke 1951,
Friedman 1953, Hirshleifer 1977, Tullock 1979) used the analogy of natural selection to
reinforce the neo-classicad modd and to argue for the superiority of market outcomes. For the
most part, the gpplication of evolutionary ideas to economicsis dill limited to fairly crude
aurvivd- of-the-fittest metaphors.

Although vdiant attempts were made in the past to apply evolutionary theory to
economics (Marshall 1898, Schumpeter 1949, Veblen 1898), the effort was hampered by the
dominance of theories of evolution in biology that dmost exclusively emphasised gradud change
and adaptation at the margin, and minimised the importance of sweeping, discontinuous change
(Hodgson 19934). Schumpeter, among others, explicitly rejected biologica ana ogies because
at the time he was writing, biologica evolution was seen as adow, incremental process
(Hodgson 1993a). Georgescu-Roegen (1989) argues that Schumpeter’ s views of economic
evolution through gaes of “creetive destruction” anticipated current views of biologica evolution
as occurring in discontinuous jumps (Gowdy and Mesner 1998, Mesner and Gowdy 1999).

The emphasis of economic modds on graduadism and optimisation began to be serioudy
chdlenged in the 1970s when heterodox economists such as Boulding (1970) and Georgescu-
Roegen (1971) introduced the concept of entropy to describe economic change as an
irreversible, thermodynamic process. A breskthrough in legitimising non-equilibrium gpproaches
to evolutionary economics was the publication in 1982 of Nelson and Winter's“An
Evolutionary Theory of Economic Change’. This book paved the way for avariety of
gpproaches to evolutionary economics, both near and remote from the mainstream. More
recently, concepts from evolutionary biology such as path dependence (Arthur 1989, David
1985), sdf-organisation (Foster 1997, Witt 1998), and co-evolution (Brander and Taylor
1998, Norgaard 1992) are beginning to have an impact on economic thinking. Economists
working with anthropologists and behaviourd psychologists are developing redistic modes of
human behaviour inits socia and biologica context (Gintis 2000, Tversky and Kahneman
1974, 1981, Hodgson 1997). Even among heterodox economists, however, the opinion is ill



pervasive that methodologica individudism is the preferred approach to economic problems
and that economic change is progressive and driven by efficiency improvements a the margin.

The points of conflict in contemporary economics and evolutionary biology are
remarkably smilar. Asin the fidd of economics, many prominent biologists decry the empty
formdism of mathematicd modelling (Mayr 1982). Others (Gould and Lewontin 1979)
chdlenge the “Panglossian” view that dl evolutionary change isfor the better becauseit isthe
result of margina improvements in “fitness’. On the other hand, the “traditionaists’ argue that
micro-biologica principles can explain dl evolutionary change — including morphology, the
complexities of individua behaviour, ecologicd reationships (co-evolution) and socid behaviour
(sociobiology) — and that there is no need for concepts of macroevolution (Dawkins 1976,
Dennett 1995, Maynard Smith 1987).

Centrd features of the neo-Darwinian view of evolution by natura sdection are: (1)
sexud recombination and point mutation within structurd genes are the main source of varigbility
in organisms, and (2) evolutionary change is determined by natural selection working on
variationsin phenotype; those organisms that best fit their environment survive (Lewin 1980).
The firgt statement implies that the pace of evolution is gradua and the second statement implies
that the forces of adaptation determine the phenotype (morphology, physiology, behaviour, etc.)
of an organism. Both statements are consstent with amicro-level approach to describing
biologicd structure and changes therein. Two important higher-leve theories of evolution have
been proposed in addition to the traditiona Darwinian sdection of genes or individuas, namely
group salection and punctuated equilibrium. Both these theories imply that there exist “higher
level” sdlection processes, thet is, higher than natura sdection acting solely on individuas.

[11. Group Selection

One of the most hotly debated topicsin evolutionary biology is group selection, a concept
whaose definition has become increasingly dippery (Wynne-Edwards 1962, E.O. Wilson 1975,
Ruse 1979, Sober 1981, Boyd and Richerson 1985, Trivers 1985, Alexander 1987, Wynne-
Edwards 1991, D.S. Wilson 1997, Sober and Wilson 1998). Group selection means that the
fitness of every member of the group depends on a group characteristic not isolated in an
individua. Proponents of group selection argue that groups characterised by non-kin and nor+
reciprocal atruism may outcompete groups composed of sdfish individuds or individuas
showing only kin and reciproca dtruism. Opponents state that a basis for group inheritanceis
missing. Group salection challenges the neo- Darwinian view that dl evolutionary changeis
driven by individud characterigtics done (Wynne-Edwards 1991). Its existence aso chalenges
some of the basic assumptions underlying neo-classicd utility theory and thus the
microfoundations of welfare economics.

As recounted by Corning (1997) the first skirmish over group selection occurred in the
1960s with the publication of Wynne-Edwards (1962) book Anima Disperson in Relation to
Socid Behaviour and the adverse reaction to it by Hamilton (1964a, 1964b), Williams (1966),
and to alesser extent E.O. Wilson (1975). Sociobiology provided a strong opposition against
ideas about group selection, arguing that socia behaviour isthe result of genetic or individua
selection (Wilson 1975; amore extreme verson is Dawkin's (1976) selfish gene interpretation;
agood assessment of the sociobiology debate is Ruse, 1979). Essentid to sociobiologica



explanations of dtruism are kin selection and reciproca dtruism, both of which attacked
Wynne-Edward' s formulation of group selection. Kin sdection argued that gpparently dtruistic
behaviour is genetically based because dtruids are actualy protecting their own genes by
helping close relaives survive. Reciprocd atruism argued that gpparent atruism was based on
the expectation that favours would be returned.

For afew years after these exchanges any notion of group sdection asafactor in
evolution was consdered to be unscientific. G.C. William's book “ Adaptation and Natural
Sdection” (1966) was especidly influentid in debunking group selection. Sober and Wilson
(1998, 5) write: “For the next decade [after the publication of William's book] group selection
theory was widely regarded as not just false but as off-limits, asfar as serious evolutionary
thought was concerned.” In the 1980s and 1990s, for a number of reasons, there has been a
resurgence of interest in group or “multi-level” sdlection in biology (Wilson 1997) aswel as
socid science (Boyd and Richerson 1985, White 1998).

With regard to group sdlection, sociobiologists argued that there is no clear mechanism
to ensure that an advantageous pattern of change for the group is replicated by the actions of the
individuals in the group. In other words, if a characterigtic vauable to the group is not also of
vaue for the individua or better the “gene”’ (directly or indirectly) then it will not be passed on.
According to Boehm (1997), however, kin and reciproca selection cannot explain generous
acts towards non-kin that remain unreciprocated. Others argue that non-reciproca and non-kin
dtruismisrarein animas and humans, and therefore group selection effects are wesk, if they
exig a dl. Countering this claim are examples of supposedly non-kin based co-operation
(Wilkinson 1990, Sched and Packer 1991). The existence of socid cognition among humans
suggests that group selection in human populations and thus in economic systems may be more
sgnificant, due to the fact that possible individua behaviour is dicited or suppressed by culture.

An important eement in the discussion about group selection and dtruism isfree rider
behaviour. Free riderswill profit from the benefits of being part of the group without having the
traits that assure these benefits. When the relaive proportion of free riders in the group
increases the benefits of the group and the characteristics of group selection will dowly
disappear. In other words, group selection may work as long as the free riders do not dominate
the group. Suppression of free rider behaviour may occur when resource scarcity and
competition islow (it isrelatively easy to be dtruidtic), but it may be less present when the latter
are high (dtruism implies a serious sacrifice). Typicdly, selective pressureis higher in the second
case, S0 that individua sdlection will leave more of an impact than group sdection. In human
groups sefish behaviour may be suppressed by avariety of socid mechanisms and inditutions.
If co-operating groups of humans are more likdly to survive than non-co-operating ones then it
is not necessaxily beneficid to the surviva of genes or individuals to be grictly sdfish.

Bowles and Gintis (1999b) use a game theoretic gpproach to demonstrate the
evolutionary feasbility of “strong reciprocity”, that is, co-operative behaviour not based on
reciproca dtruism (weak reciprocity) or kin atruism. They use their experimenta results, and
case sudies of hunting and gethering societies, to argue that sharing is as much “norma” human
behaviour asis sdfishness. Recent work in game theory using data from biology, anthropology
and psychology has shown that the distinction between atruistic and non-atruistic co-operation
isso blurred it is of little or no use. Behaviourad research using game theoretic modds show that



co-operative behaviour is the outcome when redigtic options are dlowed such as continuous
communication anong players and retaiation toward free riders. As summarised by Gintis
(2000) games such as The Ultimatum Game (Giith et d. 1982), The Public Goods Game (Isaac
et a. 1994), and the Public Goods Game with Retdiation (Dawes et d. 1986) consstently
show that co-operétive, group-beneficia behaviour is pervasive in human groups. Boyd and
Richerson (1992) argue persuasively that when retdiation (punishment for anti-socia behaviour)
isadlowed dmost any concelvable behaviour may evolvein large groups. Bowles and Gintis
(19993, 1999b) examine the economics of egditarianism focusing on the evolution of group
selection and strong reciprocity. Using data from a variety of human societies, they argue that
“Homo reciprocans’ is as distinctively human as “Homo economicus’. As D.S. Wilson (1999)
points out, evolutionary models predict that a Sngle population will contain avariety of
behaviourd patterns. Commenting on Bowles and Gintis' (1999a) paper he writes:

Economic models a so frequently predict mixed outcomes, but the image of human
populations as a community of interacting behaviora strategies has not emerged as
strongly from economic theory as from evolutionary theory. It is therefore gratifying that
Bowles and Gintis emphasize the possihility of more than one human nature; human
populations may consst of a spectrum from extreme dtruists to extreme sociopaths. In
addition to thistheoreticd plaughility, thereis growing empiricd evidencethat a
propensity to cooperate or exploit forms an important axis of human behaviora
variation. Seeing human groups as both communities of interacting strategies and
(partidly) adaptive units deserves to become a mgor theme in the future.

Empirical research on group sdection as well as game-theoretic models showing the advantages
of co-operation has lent support to the group selection argument. When gpplied to human

popul ations with complex socio-economic systems of rewards and punishment, group selection
can add to the explanatory power of macroevolutionary theories and models. For example,
Boehm (1997) argues that human indtitutions have had a great impact on our physical evolution.
During mogt of our existence as a pecieswe lived in small bands of hunter-gatherers (Lee and
Daly 1999). Among these groups a highly stable “egditarian syndrome” arose asasurviva
mechanism. Competition among males was reduced (see the articles in Gowdy 1998, Lee
1993) aswdl asthe intengity of sdection within the group, thereby reducing variation among
phenotypes (Boehm 1997, S100).

Mogt of the literature on dtruism-co-operation-selfishness in economics focuses on the
consumer. Perhaps thisis because the profit motive that drives production seems transparently
individudigtic. The existence of strong reciprocity in human behaviour casts doubt on the
gtandard model of economic man in utility theory and thus microeconomic based concepts of
socid welfare. Numerous economists have called for abroader conception of socid welfareto
indude inditutions and collective goas. We next turn to the punctuated equilibrium debate,
which like group selection presents a macro perspective on evolutionary change.



V. Punctuated Equilibrium

The second higher-leve, macro-leve theory isthat of “punctuated equilibrium” first formulated
by Eldredge and Gould (1972). Thistheory has aso been subject to much debate. When first
proposed, thiswas not redly a new theory but rather a new interpretation of palaeontologica
data. Eldredge and Gould merdly claimed that the fossl record of “morphospecies’ typicaly
showed long periods of stasis interrupted by bursts of rapid change. As Gould and Eldredge
(1993) point out, thisfinding is consstent with traditiond explanations of evolution. Mayr
(1959) and Wright (1931), for example, formulated gene- based theories of species evolution
that could produce relatively rapid changes in phenotypes. The ideathat the pace of
evolutionary change might be rapid, need only supplement, not overturn, traditiona theory. The
radical implication of punctuated equilibrium is that it chalenges the idea that naturd selection is
the only important mechanism of evolutionary change. Gould and Eldredge (1993) date that
evolution isa hierarchical process with natura sdlection operating at the individud leve but with
other biologicd, climatic, and biogeochemica changes dso responsible for the array of species
and ecosystems present at any given historicad moment. According to Gould and Eldredgeit is
the notion of hierarchica sdection that redly embodies the radica content of punctuated
equilibrium because it chalenges the notion that what now exists must be present because it has
won the struggle for surviva at the micro level.

Many concepts spawned by the punctuated equilibrium debate are directly relevant to
economics. To capture the difference between micro and macroevolution Gould and Vrba
(1982) distinguish between “sorting” and “selection”. Sorting is abroad term that Smply means
differentid surviva rates. Some species survive while others do not for a number of reasons
including “sdection”, that is, Darwinian sdection due to competitive pressure. Sdectionisa
cause while sorting is a broader term merely indicating an outcome. Sorting can occur at dl
levels not just among individuds (or genes) in biology and not just among firms (or production
techniques) in economics. Moreover, causes of differentid surviva rates can flow up or down
the hierarchy. Vrbaand Eldredge (1984) and Vrba and Gould (1986) give the following
examples of sorting: non-Menddian sorting of genetic dements (* hitchr hiking genes’),
punctuated equilibria, and extrinsic control due to different climatic and geologica histories.
Examples of downward causation include the effects of individua selection on gene frequencies;
the influence of species sdection on individud organiams, and hitchrhiking genes. Upward
selection occurs when genes affect organisms, when organisms affect species, or when random
genetic drift ultimately gives rise to a selective advantage that can become dominant in asmall
geneticdly isolated population (Prothero 1992).

Gould and Vrba argue further that the term “ adaptation” istoo broad to describe the
redity of natural selection. They propose to use the word adaptation to describe “any feature
that promotes fitness and was built by sdection for its current role’ (Gould and Vrba 1982, 6).
They use the term “exaptation” to refer to features that “evolved for other uses (or for no

-opted’ for their current role’ (Gould and Vrba, 1982, 6).
Exaptations arefit for their current role but were not designed for it. Their presenceisdueto a
combination of micro and macroeconomic events and processes. Current utility should not be
confused with reasons for origin. More than semantic nitpicking isinvolved here. Gould and
Lewontin (1979) argue that the emphasis on adaptation to the exclusion of al other concerns



has led researchers to overlook vita aspects of evolutionary change including higher sorting
process.

The digtinction between adaptation and exaptation is critica in describing the economic
world. There are innumerable examples of technologies and products that were designed for
onething and proved to be useful for another. A well-known case is Thomeas Edison’ sinvention
of the phonograph while working on a machine that would record telegraphic impulses on paper
discs (Mokyr 1990, 286). A more current caseis the drug Viagarawhich was origindly tested
to treat angina and hypertension, until its well-known side-effects were reported by patients.
Labour skillsmay aso “evolve’ for one function and prove to be ussful for another function
later. When the Ford motor company was founded in 1903 its first workers were drawn from
the bicycle and carriage shops (Braverman 1974, 146). The assembly line was perfected in the
automobile industry but was quickly adopted by a variety of other industries.

Pushing biological andogies alittle further, inditutions may aso be seen as exaptations
Nelson and Pack (1999) argue that the success of Asian economies between 1960 and 1996
was due in large part to the fact that those countries had ingtitutions which could assmilate
modern technology. In Taiwan, for example, dmost no eectronic goods were produced in
1960, but by 1990 they amounted to 21 percent of manufacturing exports (Nelson and Pack
1999, 418). Thiskind of rapid adoption of new techniques and processes, requires
entrepreneurs and workers with pre-existing skills that can be transferred to other activities,

The widespread acknowledgment of the existence of macroevolution is one of the most
important contributions to come out of the punctuated equilibrium debate. That macro
evolutionary outcomes cannot be explained solely by micro phenomenais widely accepted by
biologigts. A biologist generdly unsympethetic with the punctuated equilibrium postion,
Francisco Ayaa (1998, 128) writes:

Now, | pose the third question raised earlier: can macroevolutionary theory be derived
from microevolutionary knowledge? The answer can only be“no.” If macroevolutionary
theory were deducible from microevolutionary principles, it would be possible to decide
between competing macroevolutionary models smply by examining the logica
implications of microevolutionary theory. But the theory of population geneticsis
compatible with both, punctudism and gradudism; and, hence, logicdly it entalls
neither...Hence, macroevol ution and microevolution are decoupled in the sense (which
is epigemologicaly most important) that macroevolution is an autonomous field of study
that must develop and test its own theories.

The practice that Ayaargects, that is, deciding between competing macro theories by
examining thelogica implications of micro theoriesis exactly the procedure invoked by neo-
classca economigts. In natura sciences researchers employ avariety of methods and
techniques to examine different phenomena at different hierarchica levels. Molecular biologidts,
geneticists, and ecologists employ theories and empirical techniques gppropriate for their sub-
gpecidities. In economics, however, attempts to establish independent explanations at the macro
level areimmediatdy subject to unrelenting efforts to reduce them to micro-type models. The
best-known example is the reduction of Keynes' rich description of the macroeconomy to a

10



sterile, mechanica system by Hicks (1939), Patinkin (1948), Samuelson (1947), and others.
The punctuated equilibrium debate is relevant as a generd lesson for the socia sciences because
it demongtrates that a separate theory of macroevolution is needed (see Somit and Peterson
1989). Since there is no obvious or certainly no unique economic anaogue for the biologica
gene, in economic systems inheritance can occur in different ways and on different aggregation
levels. This makes macroevol ution in economics even more reevant than in biology.
Nevertheless, for the same reasons the opposition between individua or genetic sdlection versus
“punctuationism” and sorting is less concrete and clear in an economic than in abiologica
context.

An interesting example of sorting at different levelsin economicsis given by Mokyr
(1990, 13) who digtinguishes between microinventions and macroinventions. Microinventions
are those that involve smdl, incrementa improvements in existing techniques dready in use,
while macroinventions are radical new changes without clear precedentsin their new uses. For
Moykr (1990, 13): “The essentid feature of technologica progressis that the macroinventions
and microinventions are not subgtitutes but complements.” A richer way of seeing this
relationship isin terms of nested hierarchies (Smon 1962, Wallin 1999). Margina and
revolutionary processes work together in a complex network of bottom-up and top-down
influence.

An exampleillustrating the complex and hierarchica interactions between inditutions,
technology, and economic evolution is Audrdia s wine industry (Woallin 1999). In aremarkably
short period of time thisindustry grew from amostly domestic enterprise producing an annud
output vaued at $20 million (AU$) in 1985/86, to an internationd industry producing an output
vaued a $234 million (AU$) in 1991/92. Wallin (1999) examines this successin the light of
concepts from evolutionary biology. He cites avariety of factors that pre-adapted the Australian
wine industry to take advantage of changing internationd tastes, technologica advances, and
indtitutiond rigidities that made the European wine industries less able to adapt to new Stuations.
New Augrdian wine drinkers were not bound by European traditions in wine drinking and were
predisposed to experiment in new varieties and tastes. Australian winemakers were o free to
experiment with new techniques of making wine and new grape varieties. Wollin (1999, 13)
writes of the sudden surge in Audrdian internationa wine sdes.

The old-world wine producersinitidly failed to respond to this new chalenge. The new
and smdler Audraian industry group was able to innovate and take a Sgnificart share
of markets at old-world producers  doorstep, whereas the European industry groups
were bound by their traditions, regulations and ingtitutiond systems and unable to block
the Audrdian initigtive.

V. Reductionism, Holism, Hierarchies and M acr oevolution

Many philosophers of science have regarded reductionism, decomposability, and disaggregation
as problematic when applied to complex systems. Nortlinear model theory has crested doubts
about the usefulness of striving for microfoundations to describe micro phenomena. It has shown
that correct predictions are not possible, even with deterministic models, due to, among other
things, non-linear chaos, bifurcations and catastrophes. Practical cases of modelling and
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theorisng show that providing for more micro detail in adescription of one compartment of a
systems means economising on descriptive and disaggregete detail in another compartment of
the same system. Reducing partidity in one dimension usudly means increasing it in another.

Costanza et al. (1993) note that in theory and modelling a trade-off must be made
between the criteria“ generdity”, “precison”, and “redism”. Neo-classcd microeconomics has
emphasised generdity and precision (see the discussion in E.O. Wilson 1998) whereas
inditutiona and evolutionary economics stress realism. Holism can be defined as the notion that
the whole is greater than the sum of its parts, aview denied by extreme reductionism and the
neo-cdasscd garting point of methodologicd individudism. Holism means that the
characterigtics of the whole cannot be derived from a complete knowledge of the parts. The
implication is that reductionism will never provide dl the answers to questions about the whole
system’ s features. Features of the whole system are said to “emerge’ in a deterministic sense.
The degree of conflict between holism and reductionism depends on the definition of
reductionism. If it includes understanding both the parts and the interactions between the parts —
which requires a decomposition of the whole into its parts— then reduction does not seem so
antagonigtic to understanding the whole. In many cases the reductionism-holism debate is not
fundamental and the issue isinstead how much complexity regarding interaction among partsis
dlowed in the description, and whether macro factors or processes may be gpproximately
derived from micro processes. A hierarchica approach can resolve the “which-degree-of-
reductionism” debate by understanding or explaining systems on multiple levels rather than
reducing dl phenomenato asingle leve, whether micro, macro or meso. In ahierarchica
system entities and processes at one level can be made dependent on those at higher or lower
levels (upward or downward causation).

The microfoundations controversy, and criticisms of the genera equilibrium approach to
economic theory, centres on how to explain economic change. Why does the configuration of
economic entities differ between two pointsin time? The neo-classica answer is“efficiency”;
those firms or techniques that are “fit”, measured by the criteria of economic profit, survive and
those that are not fit perish. A hierarchical explanation provides a more genera framework in
that it recognises the importance of efficiency at the micro level, but dso recognises that there
may be other factors driving economic change on other levels. Group sdection and punctuated
equilibria point to multiple levels of sdection and imply a macroevolution that is not just
microevolution scaled up.

As argued above evolutionary biology offers areference point for developing a
hierarchica pergpective on macroeconomics. At the same time the rich history of evolutionary
and ingtitutiond economics can be built upon. Thisincludes the work of Marx, Veblen,
Schumpeter, and Nelson and Winter. In addition, it covers theories of the evolution of
hierarchical management organisations (North 1990, Smon 1962, Sah and Stiglitz 1986).
Today, however, mogt of the interesting work on economic hierarchiesis being done in the field
of management, not economics (Astley 1985, Betton and Dess 1985, Stewart 1997, Romanelli
and Tushman 1994, Wollin 1999). The existing macroeconomic configuration can be seen as
the result of the co-evolution of corporations, governments, and ingtitutions creating an
economic world favourable to surviva of them.
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V1. Breaking the Microfoundations Impasse in Contemporary Economics
Sinceitsinception as a discipline with the publication of The Wedlth of Nations over 200 years
ago, there has been a steady narrowing of the subject matter of economics (Hodgson 19934).
The broad view of economics of Adam Smith has been steadily reduced to a theory of the
alocation of scarce resources among aternative ends. The dmost exclusive emphasis on
efficiency hasled to a conception of economic evolution anadogous to the neo-Darwinian
position in evolutionary biology. All change isthe result of steady and progressive changesin
efficiency a theleve of the individud firm. Furthermore, the existing array of firmsand
techniques in a competitive economy must be the “best” in terms of efficiency since they have
survived the natural selection game. The progress-as-efficiency view of the economic world has
been enghrined in the microfoundations movement that began in earnest in the 1970s. Within
most of mainstream economics explanations of economic change have been reduced to
questions of efficiency improvements a the margin. We argue that macroeconomics should
draw on advances in evolutionary biology to develop more generd theoriesto explain therich
and varied world of real economic change.

Regardless of the ultimate outcome of the group selection and punctuated equilibrium
debatesin biology, it appearsthat higher-level theories make more sense in economics even
than in biology. The reason is that economies lack a single selection level due to the fact that
they do not have aunique physicd inheritance unit comparable to the role of the genein
biologica systems. Asaresult, change islessrestricted by historicd paths than in biology, and
selection or better sorting may occur a various levels, including individua economic agents,
stakeholder groups, sectors, products, ingtitutions, cities, regions, countries, and so on. This
implies that macro-level economic theories can be formulated without reference to lower level
descriptions and that they may complement theories a both higher and lower levels. In this
context the opposition of reductionism and holism is of little use. Instead, a hierarchica
approach makes more sense, asit would alow for both upward and downward causation. The
main implication of macro-level evolutionary theories is that they chalenge the micro foundations
argument that striving toward efficiency at the firm (or species or gene) leve isthe sole
mechanism driving evolutionary change. Thisidea and the reaction to it is a central theme that
can link contemporary evolutionary theory and economic theory.
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