
G Model
J

E

J
a

T
b

d
c

d

a

A

J
B
B
B
B
B
D
D

K
C
E
E
H
M
S

1

s
b
t
r
L
o

(

h
i
s

0
h

ARTICLE IN PRESSEBO-3052; No. of Pages 10

Journal of Economic Behavior & Organization xxx (2013) xxx– xxx

Contents lists available at SciVerse ScienceDirect

Journal  of  Economic  Behavior  &  Organization

j ourna l ho me  pag e: www.elsev ier .com/ locate / j ebo

conomic  cosmology  and  the  evolutionary  challenge

ohn  M.  Gowdya,∗,  Denise  E.  Dollimoreb,  David  Sloan  Wilsonc, Ulrich  Wittd

Rittenhouse Professor of Humanities and Social Science, Departments of Economics and Science and Technology Studies, Rensselaer Polytechnic Institute,
roy,  New York, 12180, United States
Senior Lecturer in Strategy, Department of Management Leadership and Organization, Hertfordshire Business School, University of Hertfordshire,
e  Havilland Campus, Hatfield, Hertfordshire, AL10 9AB, UK
SUNY Distinguished Professor, Departments of Biology and Anthropology, Binghamton University, Binghamton, New York, 13903 United States
Max Planck Institute of Economics, Jena, Germany

 r  t  i c  l  e  i n  f  o

vailable online xxx

EL classification:
11
12
15
40
52
02
60

eywords:
ompetition and cooperation
conomic man
volutionary economics
istory of economic thought
ultilevel selection

pontaneous order

a  b  s  t  r  a  c  t

The  intellectual  histories  of  economics  and  evolutionary  biology  are  closely  intertwined
because  both  subjects  deal  with  living,  complex,  evolving  systems.  Because  the  subject
matter  is  similar,  contemporary  evolutionary  thought  has  much  to offer  to  economics.  In
recent  decades  theoretical  biology  has  progressed  faster  than  economics  in understanding
phenomena  like  hierarchical  processes,  cooperative  behavior,  and  selection  processes  in
evolutionary  change.  This  paper  discusses  three  very  old “cosmologies”  in  Western  thought,
how these  play  out in economic  theory,  and  how  evolutionary  biology  can  help  evaluate
their  validity  and  policy  relevance.  These  cosmologies  are:  (1)  “natural  man”  as  a  ratio-
nal, self-sufficient,  egotistical  individual,  (2)  competition  among  individuals  can  lead  to  a
well-functioning  society,  and  (3)  there  exists  an ideal  optimal  state  of  nature.  These  cor-
respond  to  Colander  et  al. (2004)  “holy  trinity  of  orthodox  economics”,  rationality,  greed,
and equilibrium.  It is  argued  below  that  current  breakthroughs  in  evolutionary  biology  and
neuroscience  can  help  economics  go  beyond  these  simple  cosmologies.

© 2013 Elsevier B.V. All rights reserved.

. Introduction

Theoretical controversies in biology and economics are remarkably similar: This is so because of the similarity of the
ubject matter of the two disciplines (evolving complex systems), and because both fields have implicitly adopted core
eliefs embodied in “Western Cosmology” (Sahlins, 1996)1 that have preoccupied theologians, philosophers and social
heorists for millennia. However, the last thirty years have seen a revolution in thinking about evolution in biology and in
Please cite this article in press as: Gowdy, J.M., et al., Economic cosmology and the evolutionary challenge. J. Econ. Behav.
Organ. (2013), http://dx.doi.org/10.1016/j.jebo.2012.12.009

elation to our own species (Hodgson, 1993; Rosser, 2011; Boehm, 2012; Henrich, 2004; Henrich et al., 2004; Jablonka and
amb, 2006; Manner and Gowdy, 2010; Nowak and Highfield, 2011; Richerson and Boyd, 2005; Wilson, 2012a). The purpose
f this special issue of JEBO is to show how these developments can offer guidance for rethinking economic theory. The role

∗ Corresponding author at: Departments of Economics, and Science and Technology Studies, Rensselaer Polytechnic Institute, Troy NY, United States.
E-mail addresses: gowdyj@rpi.edu (J.M. Gowdy), d.e.dollimore@herts.ac.uk (D.E. Dollimore), dwilson@binghamton.edu (D.S. Wilson), witt@econ.mpg.de

U.  Witt).
1 The term “cosmology” is used by Sahlins and other anthropologists to define a level of analysis that lets us at least partially escape the confines of a
ighly  evolved “mother culture.” Applbaum (1998, p. 325) writes: “[T]he term ‘cosmology’ appears a more flexible and inclusive substitute for culture,

ndicating a totalizing framework in which culture is given historical and manipulable dimensions while retaining both its totalizing quality and its
ubjective interpretability through ‘key symbols”’.

167-2681/$ – see front matter ©  2013 Elsevier B.V. All rights reserved.
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of this article within the special issue is to show how the developments can help to overcome the limitations and biases
implicit in the core beliefs of Western Cosmology. These beliefs include the view that (1) “natural man” is a self-regarding,
egotistical individual free from the bonds of human society, (2) despite the self-interest of its members, qua competition
among them, society can function well, and (3) there exists an ideal, optimal state of nature.

These three features of the Western cosmology are reflected in canonical economic theory in the form of the self-
interested, rational actor assumption, the invisible hand conjecture, and the belief in the existence of a general market
equilibrium, respectively. The same three features are reflected in the history of evolutionary biology. Adaptation and nat-
ural selection have often been framed in terms of individual self-interest. Higher-level units such as single-species, social
groups, and multi-species ecosystems have been assumed to function well, despite the self-interest of their members. And
much ecological and evolutionary modeling has assumed the existence of a general equilibrium.

While both economic and evolutionary theory have been influenced by the three cosmologies, evolutionary theory has
arguably made more progress going beyond them during the last thirty years. The individual is no longer regarded as a
privileged level of the biological hierarchy. Contrary to the invisible hand metaphor, individual self-interest frequently
undermines societal welfare unless special conditions are met. And most ecological and evolutionary systems are in a state
of disequilibrium.

In the subsequent sections of this article we  will explore the three cosmologies in relation to economics and evolution
in more detail. One of our goals is to show how both bodies of knowledge have been influenced by ideas that precede them
by centuries and even millennia. Another of our goals is to use the advances in evolutionary theory to help economic theory
move beyond the three cosmologies. Accordingly, in Section 2 we discuss the concept of individual self-interest a grand
explanatory principle. Section 3 is devoted to exploring the notion of the invisible hand, which supposes that societies can
function well without members of the society having its welfare in mind. In Section 4 we  turn to the idea of the existence
of a socially optimal state represented in economics by the general, competitive market equilibrium and discuss how it
influences economic policy recommendations. Section 5 concludes.

2. Individual self-interest as a grand explanatory principle

It is always disconcerting to discover that ideas we think are new and fresh have in fact been in the air for hundreds if
not thousands of years. Sahlins (1996) refers to this as “intellectual vertigo.” The ideas discussed below have been central
to the Judeo-Christian world for millennia and are encapsulated and reincarnated in economic theory. These ideas and
their associated assumptions continue to shape, and sometimes cloud, our understanding of economy, society, and the
relationship of humans to the natural world. A first core belief of the Western cosmology relates to the question of how to
interpret human nature, particularly with respect to selfishness. Already in 1431 Lorenzo Valla wrote:

“And what is the aim of friendship? Has it been sought for and so greatly praised by all ages and nations for any other
reasons than the satisfactions arising from the performance of mutual services such as giving and receiving whatever
men commonly need? . . .As for masters and servants, there is no doubt their only aim is common advantage. What
should I say about teachers and students?...What finally forms the link between parents and children if it is not
advantage and pleasure?” (quoted in Sahlins, 1996, 399)2

In this view, other people are merely a means to enhance individual utility.3

In this logic, the autonomous, self-interested individual is the natural unit of analysis as it was put center stage in
economics in the so-called marginalist revolution of the 1870s while abandoning the earlier psychological connotations (see
Bruni and Sugden, 2007). Pareto was explicit about this: “It is an empirical fact that the natural sciences have progressed
only when they have taken secondary principles as their point of departure, instead of trying to discover the essence of
things. . .Pure political economy has therefore a great interest in relying as little as possible on the domain of psychology”
(quoted in Busino, 1964). By relying on an economic model composed of self-regarding rational individuals, economics could
be reduced to the study of “the mechanics of utility and self-interest” (Jevons, 1871, p. 90).

This cosmological element is enshrined in canonical economic theory to the present day. A necessary feature of the
Please cite this article in press as: Gowdy, J.M., et al., Economic cosmology and the evolutionary challenge. J. Econ. Behav.
Organ. (2013), http://dx.doi.org/10.1016/j.jebo.2012.12.009

Walrasian model is the self-regarding consumer whose utility function is not affected by the utility of others (Walras, 1874).
If this is not assumed, the mathematical proof of the efficiency of competitive equilibrium breaks down (Gowdy, 2004b;
Henderson and Quandt, 1980, p. 297).4

2 As Lovejoy (1936) argues, this conception of man  has divine origins. He quotes Aristotle (Lovejoy, 1936, p. 42)  as follows: “One who is self-sufficient,
can  have no need of the service of others, nor of their affection, nor of social life, since he is capable of living alone. This is especially evident in the case of
God.  Clearly he is in need of nothing, God cannot have need of friends, nor will he have any.”

3 The term “reciprocal altruism was coined by Trivers (1971). Fehr and Schmidt (1999) distinguished between “reciprocal altruism”which can be attributed
to  self-interest and “pure altruism” which cannot. This was  criticized by Binmore and Shaked (2010).  See the response by Fehr and Schmidt (2010).

4 To be clear about this, one could certainly construct a utility function where the well-being of consumer A depends on the well-being of consumer B, as
in  UA = F(X,Y,UB). But this form does not lead to the result that the marginal rates of substitution for commodities are the same for the two consumers and
thus  one cannot go on to prove the Pareto efficiency of competitive exchange (Henderson and Quandt, 1980, p. 297)—the major result of canonical welfare
economics—the First Fundamental Theorem of Welfare Economics. Utility functions can include “altruism” but they must still be self-regarding—altruism
gives me utility.

dx.doi.org/10.1016/j.jebo.2012.12.009
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The focus on the autonomous individual, independent of society, and the way it plays out in economic theory has
olitical and ideological implications. For example, the isolated actor model underlying the marginal productivity the-
ry of distribution—asserting that an individual’s contribution to economic output can be isolated from the contributions of
thers—is frequently presented as a moral justification for the economic status quo. In the canonical model, in an ideal market
conomy people are paid what they deserve, that is, the amount each person contributes at the margin to economic output.
n marginal productivity theory only the addition to economic output counts—the social nature of technology and production
s ignored (Miller, 2000; Pullen, 2001). The policy implication is clear—you earned your pay in a competitive market, you get
o keep it. As D’Souza (2001) puts it: “The guy who is worth little has probably produced little of value. By the same taken,
he guy who’s earning twice as much as you is most likely—perish the thought—twice as good as you are.” To consider the
ocial nature of production is to suggest a very different political perspective. Elizabeth Warren (2011) makes this clear:

There is nobody in this country who got rich on his own. Nobody. You built a factory out there—good for you. . .But I
want to be clear. You moved your goods to market on the roads the rest of us paid for. You hired workers that the rest
of us paid to educate...Part of the underlying social contract is you take a hunk of that and pay forward for the next
kid who comes along.

Economic output and current technology is the result of innumerable advances over the course of human history and the
volution of industrial society. Production is a social, not individual, undertaking.

Criticisms of the notion that humans are purely self-regarding go back to the beginnings of modern utility theory. For
xample, Edgeworth (1881) included a term accounting for pure altruism in his theory of exchange which he called a
coefficient of effective sympathy.” Veblen’s (1898) criticism of the neoclassical concept of humans as a coldly calculating
homogeneous globules of desire” is still one of the most insightful in the literature. Another early criticism is that of
eorgescu-Roegen (1954) who argued that individual utility depends not only on individual well-being but also the well-
eing of the community to which the individual belongs. Similarly, a long list of authors such as Kapp (1950),  Mishan
1967), Scitovsky (1976),  Sen (1977),  Ostrom (2005),  and Witt (2010) to mention just a few have emphasized the social
ature of human decision-making.5 The assumption of self-regarding, perfectly rational behavior is also embedded in the
icro-foundations approach to macroeconomics. The avalanche of micro-founded, rational expectations models since the

970s has accordingly driven out all psychological conjectures still present in Keynesian macroeconomics. Moreover, these
odels implicitly suggest that causality in economic change moves only upward from the level of the individual to the super-

ndividual level. This simplification ignores that there are also causal effects in the opposite direction. Group level phenomena,
or instance, can affect individual behavior, because the presence of groups can change the behavior of individuals interacting
ith each other. These interactions can, in turn, affect the economic system as a whole. The combination of individuals and

roups means that upward and downward causation operate simultaneously (Gowdy and Seidl, 2004; Campbell, 1974;
owdy, 2004a; van den Bergh and Gowdy, 2009).

The history of thinking on individuals and groups in evolutionary theory can help economic theory move beyond its
ssumptions about individuals and groups (Wilson, 2002, 2004). Many adaptations are non-social, such as the sharp teeth
f the tiger or the keen eyesight of the hawk. They evolve by virtue of some individuals surviving and reproducing better
han others, as Darwin outlined in Origin of Species.

Social behaviors are another matter. Imagine the traits that are required for a group to function well as a collective unit.
ow imagine the traits that are required for an individual to maximize its survival and reproduction, compared to other
embers of its own group. As a basic matter of tradeoffs, these traits will often be different from each other. How can natural

election favor traits that are “for the good of the group” when they are selectively disadvantageous within groups? The
nswer is, by a process of between-group selection. Groups of solid citizens outcompete other groups, even if solid citizens
re not selectively advantageous within their own groups.

This way of thinking about evolution, which began with Darwin (Sober, 2010), is called multilevel selection theory
Wilson, 1997; Borrello, 2012; Crow, 1955; Okasha, 2006; Sober and Wilson, 1998; Williams, 1966; Wilson, 2011a; Wilson
nd Wilson, 2007). Nature consists of a nested hierarchy of units: Genes exist within individuals, which exist within groups,
hich exist within a multi-group population. Natural selection within any given unit favors traits that frequently undermine

he fitness of the unit as a whole. Cancer cells outcompete normal cells within the body but result in the death of the
ndividual. Individuals who care only about feathering their own  nests outcompete solid citizens within groups, but result
n dysfunctional groups. Groups of solid citizens outcompete other groups, but if competition takes the form of warfare it
an be dysfunctional at the level of the multi-group population. The general rule is “adaptation at any level of a multi-tier
Please cite this article in press as: Gowdy, J.M., et al., Economic cosmology and the evolutionary challenge. J. Econ. Behav.
Organ. (2013), http://dx.doi.org/10.1016/j.jebo.2012.12.009

ierarchy requires a process of selection at that level and is frequently undermined by selection at lower levels.”
Notice that there is nothing privileged about the individual level of the hierarchy. An individual can become a dysfunc-

ional group of cells and genes, an autonomous agent that maximizes its relative fitness within groups, or an obedient “cell”

5 A large number of economic models have been constructed to explain altruism, charity, benevolence, and bequests. However, in doing so, many
conomists and other social scientists have been ingenious in finding explanations for the motives for such behavior precisely in the pursuit of self-interest.
ossible selfish motivations leading to apparently altruistic behavior include enlightened self-interest, pursuit of reputation, anticipation of reciprocity,
nd  fear. Further explanations are that personal utility may  be derived from someone else’s satisfaction, or that benefits may arise from the adherence to

 social contract (Arrow, 1987).

dx.doi.org/10.1016/j.jebo.2012.12.009
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in a group-level “superorganism”, depending upon where selection acts in the multi-tier hierarchy (Hölldobler and Wilson,
2009; Maynard Smith and Szathmary, 1995, 1999). This is profoundly different than the status of individuals as self-regarding
agents in economic theory.

The concept of multilevel selection has an interesting history. While Darwin appreciated the need for group-level selection
to evolve group-advantageous traits (Sober, 2010), other biologists erroneously assumed that adaptations evolve at all levels
of the biological hierarchy without requiring special conditions (e.g., Wynne-Edwards, 1962). This position came under
scrutiny in the 1960s and a consensus emerged on two  points. First, the logic of multilevel selection was  affirmed; group-
level adaptations require a process of group-level selection. Second, group-level adaptations seldom evolve in nature, even
though they can evolve in principle, because between-group selection is almost invariably weak compared to within-group
selection (Dawkins, 1989; Williams, 1966).

Today, the first point remains intact but the second point has been overturned. Traits frequently evolve by between-
group selection in nonhuman species. Most important for economic theory, humans are a highly group-selected species. To
be precise: Many human behavioral and psychological traits evolved not by virtue of increasing the fitness of individuals
compared to other members of their own group, but by virtue of increasing the fitness of groups compared to other groups.
Humans were selected for teamwork.

The history of multilevel selection theory is complicated by the fact that group-selected traits can be made to appear
individually selfish by altering the frame of comparison. Consider a classic multilevel selection model in which a selfish
trait is favored by within-group selection and an altruistic trait is favored by between-group selection. If between-group
selection prevails, then the altruistic trait evolves in the total population, despite its selective disadvantage within groups. It
is easy to conceptualize the altruistic trait as selfish based on its overall advantage—even though between-group selection
was required to provide the advantage. By the same token, selection among genes within individuals results in traits such
as cancer that are detrimental to individuals. But genes that evolve by between-individual and between-group selection can
also be conceptualized as selfish, since any gene that evolves in the total population is more fit than the genes that did not
evolve, all things considered.

Multiple definitions of self-interest within evolutionary theory, based on multiple frames of comparison, do not change
any of the biological facts that we outlined above in terms of multilevel selection theory. None of them deny the importance
of teamwork in human evolution or justify the economic concept of individuals attempting to maximize an absolute utility
function that is uninfluenced by other individuals. When we  turn to empirical studies of human preferences, from neuro-
biology to social psychology, the evidence is highly supportive of humans as a highly group-selected species and clearly
at odds with the model of a purely autonomous, rational actor. Results from now classic behavioral experiments like the
ultimatum games, the public goods game and even the one-shot prisoner’s dilemma indicate that economic behavior can
to a considerable extent be other-regarding (Henrich et al., 2004).6 The behavioral evidence is verified by neuroscience
confirming the existence in humans of the “social brain” (Frith and Frith, 2010). Humans are capable of putting themselves
in the shoes of others, understanding their intentions, and feeling empathy for them (Tomasello, 1999). The degree to which
this social intelligence is “hard-wired” into the human brain is almost unique among mammals. New findings about the
structure of the human brain show that it is designed for sociality (Wexler, 2006). Evidence from historical and contem-
porary hunter-gatherer groups indicates strongly that cooperation evolved in the hunter-gatherer phase of human history
(Boehm, 2012; Bowles and Gintis, 2011; Gowdy, 1998).

On the other hand, human social intelligence not only helps coordination and cooperation by understanding the intentions
of others, it can also be used to out-compete rivals, where competition prevails. Empathy for some fellow citizens may  often
coexist with antipathy for others—the dark side of the group selection coin (Berreby, 2005). Competitive behavior is a natural
attitude in many contexts, and competition between members of society is a pervasive phenomenon. The decisive point is
to recognize that self-regarding behavior is neither the only natural attitude nor the exclusive form of human interaction
– not even in markets. The balance between cooperation and competition is delicate, but essential for understanding both
human sociality and the way in which economies operate.

Put differently, where competitive behavior is in some cases beneficial in activating the human propensity to “truck
and barter” (Smith, 1776), in other cases it can trigger welfare losses or even anti-social behavior. For example, as Robert
Frank (2011) has argued, status races for the biggest houses or most expensive cars can waste resources without actually
raising anyone’s welfare. In this case, constraining competition by appropriate policy measures such as progressively tax-
ing consumption may  make all people better off. A similar point was made by Layard (2005) who distinguished between
Please cite this article in press as: Gowdy, J.M., et al., Economic cosmology and the evolutionary challenge. J. Econ. Behav.
Organ. (2013), http://dx.doi.org/10.1016/j.jebo.2012.12.009

competitive and non-competitive goods. Experimental evidence indicates that if everyone receives a higher income, relative
position does not change and soon the beneficial effects wear off. Leisure time, on the other hand, is not a competitive good.
Layard argues that if everyone receives more vacation time, all are better off.7

6 For decades the classic defense of the rational actor model was  that, although the underlying assumptions are unrealistic, it makes good predictions
of  actual behavior. Since that defense has been demolished, the fallback position is that the model gives “insights.” “Faced with a choice between a theory
which predicts well but gives us little insight into how the system works and one which gives us insight but predicts badly, I would choose the latter.”
(Coase,  1995, p. 17).

7 Ng (1987) has argued that taxing goods purchased for conspicuous consumption (Veblen goods) is a win–win exercise. The people who buy them are
happier  since the higher price allows them to gain even more prestige and the government gets more tax revenue.

dx.doi.org/10.1016/j.jebo.2012.12.009
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The consensus among evolutionists that humans are a highly group-selected species (as conceptualized within multi-
evel selection theory) challenges the individualistic assumption of economics at its core. A more profitable unit to theorize
bout is the small face-to-face group, whose members are interdependent and capable of suppressing self-serving behav-
ors at low personal cost (e.g., gossip; Boehm, 2012; Wilson et al., 2000; Kniffin and Wilson, 2005). This was the human
ocial environment for many thousands of generations, prior to the advent of agriculture only about 13,000 years ago. Eco-
omic assumptions about human social preferences should be based upon the psychological traits that evolved to enable
uman groups to function adaptively at this scale. Large-scale social institutions must be understood as a product of cultural
volution in which culturally derived traits interface with genetically evolved psychological traits. Considerable progress
long these lines has already been made by economists and members of other human-related disciplines who  have become
nowledgeable about current evolutionary thought (e.g., Henrich et al., 2004; Richerson and Boyd, 2005).

. Does self interest lead to social harmony?

The “invisible hand” of the market is one of the best-known metaphors in Western cosmology. The idea is often traced to
andeville’s (1705) Fable of the Bees or Private Vices, Public Benefits (Fraud, Luxury and Pride must live/While we the Benefits

eceive/Hunger’s a dreadful Plague, no doubt/Yet who digests or thrives without?) or Alexander Pope’s (1734) Essay on Man
“Thus God and Nature linked the general frame/And bade Self-love and Social be the same”) but the roots of the metaphor
re much deeper. Benardino Telesio in 1565 described the organization of the universe as the result the self-interested
ctions not only of living things but even inanimate objects:

It is quite evident that nature is propelled by self-interest. In fact, nature can tolerate neither vacuum nor anything
ithout a purpose. All things enjoy touching one another, and maintain and conserve themselves by this mutual contact.8

The problem with the notion of an invisible hand guiding the common pursuit of self-interest to contribute to the common
ood, i.e. result in a spontaneous order or harmony, are its tacit presumptions. Too often – but almost always in the general
quilibrium version of the invisible hand – a necessary condition for the alleged beneficial outcome is left out: the condition
hat human sociality and morals must set limits to the individual pursuit of self-interest. These limits are highlighted by the
ivide between honesty and fairness vs. deception and exploitation in exchange and the division of labor; or by obedience
o the rule of law vs. obedience to violent coercion prevailing in the “spontaneous order” created by the mafia. Adam Smith
as well aware of the “social capital” on which the beneficial effect of the division of labor rests. He had a sophisticated sense

f human psychology and social behavior, developed most fully in his treatise on moral sentiments (Smith, 1759), which
s broadly consistent with the modern evolutionary view (e.g., Gintis et al., 2005). In contrast, the version of the invisible
and informing modern general equilibrium economics focuses selectively on Smith’s (1776) plea for unfettered markets
s a source of wealth and welfare.9

Evolutionary theory can help economic theory move beyond its current concept of the invisible hand, along with its
urrent concept of individual self-interest. Nonsocial behaviors that increase the fitness of individuals without harming
ther individuals evolve straightforwardly by individual-level selection and contribute to the welfare of groups. When it
omes to social behaviors, however, the dictum stated in the previous section—adaptation at any level requires a process of
atural selection at that level and tends to be undermined by selection at lower levels—is the opposite of the invisible hand.
raits that increase the fitness of genes compared to other genes within the same individual, or the fitness of individuals
ompared to other individuals within the same group, should not be expected to increase the welfare of the group.

The concept of the invisible hand makes two claims: (1) groups function well as units (2) without members having the
elfare of their group in mind. The first claim requires group-level selection to prevail over lower levels of selection, as we
ave seen. When this happens, traits are selected that cause individuals to coordinate their activities for the good of the
roup. These traits need not require having the welfare of the group in mind, and do not even require having a mind in the
uman sense of the word.

It is helpful to examine the invisible hand concept in well-adapted biological units, such as multicellular organisms
nd social insect colonies, before turning to the human case. These units are miracles of adaptive self-organization. Their
arts—cells in the case of multicellular organisms and single insects in the case of social insect colonies–interact in just
he right way to enable the whole to function as collective units. The interactions were winnowed by between-individual
election and between-colony selection, respectively, from a much larger set of interactions, the vast majority of which
ould have led to dysfunctional outcomes at the level of the whole. Neither cells nor insects require minds in the human

ense of the word to play their role in the economy of the whole. Instead, they simply respond to local circumstances, as if
uided by an invisible hand. The invisible hand is selection at the level of the whole.
Please cite this article in press as: Gowdy, J.M., et al., Economic cosmology and the evolutionary challenge. J. Econ. Behav.
Organ. (2013), http://dx.doi.org/10.1016/j.jebo.2012.12.009

Returning to the human case, our psychological dispositions have been molded by thousands of generations of between-
roup selection, operating on both genes and cultures, enabling us to function as coordinated groups at least some of the time,
hereby satisfying the first part of the invisible hand concept. The psychological dispositions that evolved by between-group

8 Quoted in Sahlins (1996, p. 400). The connections between economic theory and fundamentalist religion have been well documented (Hilton, 1986;
ox,  1999; Foley, 2006).
9 It is worth noting that Adam Smith did not claim that man  is unconditionally selfish. Subsequent generations of economists have easily overlooked the

aveats  he made. See Cartwright (2011) and Smith (1998) for excellent discussions of Smith’s interest in behavioral economics.

dx.doi.org/10.1016/j.jebo.2012.12.009
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selection need not require having the welfare of the group directly in mind, any more than for cells or insects. Instead, individ-
uals might be pursuing their own interests in their own minds, but however they conceptualize their own  interests, it is a very
small subset of possible conceptualizations, most of which would lead to dysfunctional outcomes at the level of the group.

This is a critical point, because the economic concept of the invisible hand is often interpreted to mean that a single
concept of self-interest (such as maximizing wealth) robustly benefits the common good. In the evolutionary concept of the
invisible hand, there is an almost infinite variety of concepts of self-interest (ways that individuals respond to their local
situation without necessarily having the welfare of the whole group in mind), most of which do not benefit the common
good. In addition, among the psychological dispositions favored by between-group selection, some are likely to count as
genuinely oriented toward the welfare of others and the group as a whole. Why  not, since that is their ultimate purpose (see
Wilson and Gowdy, in press for a discussion of ultimate vs. proximate causation in evolutionary theory)?

When we turn from evolutionary theory to the empirical literature on human psychological dispositions, we find a
complex mix  of self- and other-regarding behaviors that can be interpreted as adaptive at the group level. Norms are essential,
which typically emerge by consensus and are enforced by a variety of sanctions ranging in intensity from gossip to execution
(Boehm, 2012). Status within the group is achieved by enhancing one’s reputation, which requires contributing to the welfare
of others (Henrich and Gil White, 2001). Small human groups are highly regulated, just as multicellular organisms and social
insect colonies are highly regulated. If this does not appear obvious, it is because many of the regulatory mechanisms take
place beneath conscious awareness. We  take part in the regulatory process without knowing it. Indeed, this may  be the true
background of the “invisible hand” effect. The complex regulatory machinery provides the starting point for the cultural
evolution of functionally organized societies at a larger scale.

Thus, it is not the autonomous, self-interested individual behavior of economic textbooks that is guided by price and
income constraints to social harmony. It is rather the sophisticated mix  of self- and other-regarding attitudes with which
human agents are endowed that allowed the division of labor and exchange to develop in the first place. The larger the
scale and scope of the markets grew, the more cultural and institutional evolution contributed to generalizing the pro-social
attitudes to anonymous interactions beyond the small group. In today’s world, where new solutions are required to solve
new problems at an unprecedented spatial and temporal scale, we  need to create a culture that is capable of rapid change
more than ever before. Markets that harness the power of competition and self-interest are essential, but unless the negative
effects of these forces are held in check, there will be no invisible hand to prevent forms of competition and self-interest
that are detrimental to the common good.

4. Do economic systems have an optimal state of being?

The formal model of general equilibrium and Pareto optimality arising from self-interest would not have been possible
without the marginalist revolution of the 1870s. But the underlying notion of a harmonious, natural order of the economic
world is not a product of thought of the marginalist revolution. The idea that the universe has a harmonious ideal state has
a long pedigree and can be found, among others, as early as in the Judaic notion of the (lost) Paradise or Plato’s ideal state.
It also finds expression in the Newtonian worldview accurately reproduced in Smith’s (1795) history of astronomy leading
him to adopt the metaphor of the “divine watchmaker”. In a sense, thus, this worldview is completed by Walrasian general
equilibrium theory when it casts the dynamic and evolutionary energy of capitalism into a purely mechanical, non-human
system (Mirowski, 1989).

An instructive example of the deformations of reality due to the mechanic metaphor is the canonical theory of the firm.
Firm size, production techniques and employment is shaped by exogenous resources, tastes and technologies. Given the goal
of profit maximization and the assumptions of perfect competition, a firm’s adjustment behavior resembles the trajectory
of a marble thrown into a round bowl which can only end up at the bottom of the bowl. Friedman (1954) used a “survival
of the fittest” argument to justify the idea of competitive equilibrium. Given the assumptions of perfect competition and
profit maximization, inefficient firms will be driven out of business. Furthermore, any intervention into the natural order
of perfectly competitive markets will allow inefficient firms to survive rather than suffering the consequences of their
inefficiency.

Taking this idea further, Friedman argued against any notion of corporate social responsibility. “The only responsi-
bility that corporations have is to increase profits.  . . The real social responsibility of the firm is to obtain the highest
profits—obviously in an open, correct and competitive market, producing wealth and work for all in the most efficient
way possible” (Friedman, 1970). If firms are allowed to deviate from this maxim (e.g. by government intervention), Fried-
man  claims that this will harm the common good by diverting resources from their highest and best use as prescribed by
the market.

The concept of a harmonious natural order was  also a common belief among biologists during the 19th and much of the
20th century. A “balance of nature” was assumed to exist at the level of large ecosystems and the whole biosphere. Human
activity was assumed to be a form of disturbance, with non-intervention the best policy for managing wilderness areas.
Ecological succession was supposed to lead to a final “climax” state. Mathematical models of communities and ecosystems
Please cite this article in press as: Gowdy, J.M., et al., Economic cosmology and the evolutionary challenge. J. Econ. Behav.
Organ. (2013), http://dx.doi.org/10.1016/j.jebo.2012.12.009

focused on equilibrium states.
These expectations have been almost entirely abandoned by ecologists and evolutionary biologists (Kricher, 2009). The

dictum “adaptation at any given level requires a process of selection at the same level. . .”  admits functional organization
at the level of single-species social groups and relatively small multi-species assemblages, but not large-scale ecosystems,
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uch less the whole biosphere. Ecosystem dynamics are exceedingly complex, are frequently out of equilibrium, and seldom
end toward a single equilibrium state. Unmanaged ecosystems do not maximize anything and do not become “healthier” or

ore “balanced” in any meaningful sense. Management is often required to achieve human objectives, such as maximizing
pecies diversity or preserving a given species. The fact that functional organization in nature does not extend to large
cosystems and the biosphere as a whole is rude shock to any cosmology, religious or secular, that assumes a harmonious
atural order at all scales.

As with the concept of individual self-interest and the invisible hand, developments in evolutionary and ecological theory
an help economic theory move beyond the cosmology of a harmonious natural order. Friedman’s (1954) “survival of the
ttest” argument to justify the idea of competitive equilibrium does not withstand modern scrutiny, despite its enormous

nfluence over the last half-century. In the first place, for firm-level selection to work, there must be some superior quality or
haracteristic of a surviving firm that is passed on from generation to generation (Winter, 1964). Without that, Friedman’s
rgument is a tautology; profit maximizers survive and if a firm survives then it must be a profit maximizer.

Friedman’s invocation of firm-level selection (following Alchian, 1950) was  evolutionary, but it wasn’t evolutionary
nough (Wilson, 2012b).  It represents an example of naïve adaptationism that Gould and Lewontin (1979) criticized in their
lassic article titled “The Spandrels of San Marco and the Panglossian Paradigm: A critique of the adaptationist program.”
ould and Lewontin chastised their evolutionary colleagues for telling adaptationist “just-so” stories without adequate
roof and for failing to appreciate the many ways that non-adaptive traits can persist in a population. A more fully rounded
volutionary approach requires pitting a number of adaptationist and nonadaptationist hypotheses against each other with
mpirical research. It also requires an understanding of proximate mechanisms, development, and phylogeny (=history for
ultural evolution), as outlined in the first article of this special issue (Wilson and Gowdy, in press).

The idea that profit maximization at the level of the firm also maximizes societal welfare cannot be justified from a modern
ultilevel perspective, unless under highly regulated conditions. One of the elegant features of multi-level selection theory

s that the same basic logic applies to all levels of a multi-tier hierarchy. Firms that care only about their own  profits are
o more likely to benefit large-scale society than individuals who care only about their narrow self-interest within a group.
he same checks and balances that are required for a village to function as a collective unit will be required for the global
illage to function as a collective unit.

In addition, profit maximization might not even be a successful strategy at the level of the firm. Radner and Dutta (1998)
howed that firms that focus narrowly on maximizing profit are actually more likely to go out of business. Countering
riedman, numerous studies (Collins and Porras, 1994; Freeman and Reed, 1983; Freeman, 1984; Martin, 2010) document
he success of enduring firms, like Johnson and Johnson and Unilever.10 Such firms challenge the prioritization of profit

aximization and, by adopting the more cooperative stakeholder values perspective, take the longer term view instead.
urthermore, the role of co-evolution, symbiosis, and synergy—playing a key role in modern biology for explaining the
volution of eco-systems—should not be underrated for understanding how firms depend on cooperative business networks
Moore, 1996). The fiction of an entirely autonomous decision unit is no less misleading for the firm as it is for the individual
conomic agent.

Nelson and Winter (1982) raise an important additional objection to Friedman’s survival of the fittest argument. The
conomic selection environment is not necessarily exogenous to the firm. Firms can consciously shape the economic
nvironment.11 This is obviously the case whenever firms successfully innovate. The innovative response to competition
hanges the conditions of competition. Nelson and Winter (1982, p. 413) argue that “orthodox theory cannot adequately
rovide that analysis and understanding because, fundamentally, it is about an ahistorical world in which genuine novelties
o not arise.” This is probably even more true for the political economy by which big corporations tend to use their economic
nd political power to alter the rules of the game by political partisanship.

The cosmology of a harmonious, ideal state influences economic theorizing not only via the common perception of the
eneral competitive equilibrium as a “natural” state of the economy coinciding with the social optimum. It also contributes
o the frequent view of policy making as an “intervention” that tends to disturb harmony. Like the Garden of Eden, the
ptimal state of nature can only be disturbed by presumptuous human behavior that thinks it knows better than the market
government regulations or labor unions for example). The apparently straight forward conclusion is: If there is an optimal
tate for an economy—the stable equilibrium to which the economy will always return if perturbed—then the proper policy
s to make sure the parameters are properly set (assign property rights and get the prices right) and then leave it alone. But is
t so certain that markets that are left alone accomplish a harmonious outcome under all circumstances? Or is policy “inter-
ention” in many cases exactly the opposite of a disturbing influence, namely something that is necessary to bring economic
nteractions closer to producing an efficient and/or just outcome? In cases of market failure, e.g. due to external effects, it
Please cite this article in press as: Gowdy, J.M., et al., Economic cosmology and the evolutionary challenge. J. Econ. Behav.
Organ. (2013), http://dx.doi.org/10.1016/j.jebo.2012.12.009

oes not seem controversial that the answer is in the affirmative (Wilson, 2011b). Yet, often enough acknowledgment of this
nherent defect is trivialized by claiming that policy making will not be a remedy because of an equally momentous “policy
ailure”.

10 Unilever was winner of ‘Britain’s Most Admired Companies Award’ 2010, peer-assessed in conjunction with Management Today,  Saunders (2010).
11 A critical observation that nonetheless continues to be overlooked by many organization scholars and economists. Characterized as the ‘adaptation
ersus  selection’ debate (Baum, 1996; Lewin and Volberda, 1999) some researchers challenge the ‘selectionists’ position (Hannan and Freeman, 1977, 1989)
rguing that firm adaptation matters and that it is possible to ‘change the rules of the game’ (Hamel et al., 1989; Baden-Fuller and Stopford, 1992).
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Obviously, in this regard evolutionary biology faces a different situation in its domain. There is no ideal state of nature.
Biological evolution is simply a process of adaptation to a continually changing environment—for better or worse as far
as the involved species are concerned. This may  not always be in the best interest of the human species. For that reason,
man-made economic evolution is not simply adaptation to a changing environment. It is an incessant process of tinkering
and inventing in order to shift outwards the constraints that nature invokes on the niche of our species (Witt, 2005).

There has undoubtedly been progress in human material welfare. However, while in the richest economies increases in
material wealth do not necessarily imply any longer that individual welfare also increases (Easterlin, 1974; Witt, 2011), a
significant portion of the world’s population still lives in abject poverty. Market competition has had a significant share in
increasing material prosperity. But humankind has also increasingly been risk-taking in terms of environmental degradation,
resource depletion, and global ecological stability—risks that threaten the stability of its expanded niche. Much of this risk
taking may  be due to myopia, biased time preferences, and hazardous behavior of individual economic agents. In many
other cases it may  be due to negligence with respect to negative externalities resulting when the enforcement of property
rights on environmental resources is prohibitively expensive. Both causes result in an inability of unfettered markets to
protect the stability of the human niche. Trusting the problem-solving capacity of markets with respect to the global risks
would therefore amount to counterfactually adhering to the belief that unfettered markets under all circumstances assure
harmonious outcomes.

If material prosperity is to be preserved, or even to be expanded to all people, political efforts will have to be taken to get
control of the risks. It may  well be then that individual myopia, biased time preferences, negligent and hazardous behavior
have no less to be faced as a problem in the policy making arena. The obvious failure of politics so far in coping with the
complexities of global risks like the human induced climate change cannot be ignored (Rosser, 2002). However, as the work
of Ostrom (1990) has shown, there is some evidence that social learning processes and collective decision making can jointly
establish constraints on myopia and hazard in the policy arena with its high publicity. Moreover, as argued in the previous
section, insight into individual moral responsibility and conscientiousness as a necessary constraint on self-interest within
free markets can, and needs to be fostered, not least within economic theory itself. Ostrom emphasized the difficulties
and conditions needed for cooperation to emerge to manage the commons (Wilson et al., in press). One condition was the
importance of small groups within which communication and trust and agreement and enforcement can occur. There is
still some hope, however, that policy regulations can be reached in the public discourse that create the necessary bounds
for the free play of the market so as to guide its information processing capacity and incentive character in the sustainable
direction that it does not necessarily accomplish by itself. The stakes are high as the lesson from biology teaches: unstable
niche expansion by a species sooner or later results in catastrophic breakdown and often the extinction of the species.

5. Conclusions

Many methodological controversies in economics are rooted in basic beliefs embodied in Western cosmologies that go
back for millennia. It is argued above that current breakthroughs in evolutionary biology and other disciplines in biology and
the social sciences can inform an emancipation of economic theorizing from the latent cosmological influences and their
errors and biases. Evolutionary principles and evidence can be used to compare the model of human nature governed by self-
interest in canonical economics with the more complex, socially embedded model of human nature in biology, evolutionary
psychology, and neuroscience.

Such a comparison shows that economic theory cannot be based on the concept of individuals as atomistic, self-interested
agents. The pursuit of self-interest does not robustly benefit the common good. And there is no ideal state of nature or the
economy that can be achieved through non-intervention. These ideas may  seem self-evident but they point the way  to a
new synthesis in economics. Examining the three basic cosmologies embedded in economic theory in such a perspective
can help evaluate controversies that have raged in economics for two  centuries and actually move the debate along.

References

Alchian, A., 1950. Uncertainty, evolution, and economic theory. Journal of Political Economy 58, 211–222.
Applbaum, K., 1998. The sweetness of salvation: Consumer marketing and the liberal-bourgeois theory of needs. Current Anthropology 39, 323–349.
Arrow,  K., 1987. Economic theory and the postulate of rationality. In: Eatwell, J., Milgate, M.,  Newman, P. (Eds.), The New Palgrave Dictionary of Economics,

vol.  2. MacMillan, London, pp. 69–75.
Baden-Fuller, C., Stopford, J.M., 1992. Rejuvinating the Mature Business. Routledge, London.
Baum, J.A.C., 1996. Towards an institutional ecology of organisational founding. Academy of Management Journal 39, 1378–1427.
Berreby, D., 2005. Us and Them: The Science of Identity. U. of Chicago Press, Chicago.
Binmore, K., Shaked, A., 2010. Experimental economics: where next? Journal of Economic Behavior and Organization 73, 87–100.
Boehm, C., 2012. Moral Origins: The Evolution of Virtue, Altruism, and Shame. Basic Books, New York.
Borrello, M.E., 2012. Evolutionary Restraints: The Contentious History of Group Selection. University of Chicago Press, Chicago.
Bowles, S., Gintis, H., 2011. A Cooperative Species: Human Reciprocity and its Evolution. Princeton University Press, Princeton.
Bruni,  L., Sugden, R., 2007. The road not taken: How psychology was  removed from economics, and how it might be brought back. Economic Journal 117,

146–173.
Please cite this article in press as: Gowdy, J.M., et al., Economic cosmology and the evolutionary challenge. J. Econ. Behav.
Organ. (2013), http://dx.doi.org/10.1016/j.jebo.2012.12.009

Busino, G., 1964. Note bibliographique sur le Cours. In: Pareto, V. (Ed.), Epistolario. Accademia Nazionale dei Lincei, Rome, pp. 1165–1172.
Campbell, D., 1974. Downward causation in hierarchically organized biological systems. In: Ayala, F., Dobzhansky, T. (Eds.), Studies in the Philosophy of

Biology: Reduction and Related Problems. University of California Press, Berkeley and Los Angeles, pp. 179–186.
Cartwright, E., 2011. Behavioral Economics. Routledge, Abingdon, Oxon.
Coase, R., 1995. Essays on Economics and Economists. University of Chicago Press, Chicago.

dx.doi.org/10.1016/j.jebo.2012.12.009


G Model

J

C
C
C
C
D
D
E

E
F
F
F
F
F
F
F
F
F

G
G

G

G
G
G
*
H
H
H
H
H
H
H

H
*
H
J
J
K
K
K
L
L

L
M
M

M
M
M
M
M
M
M
N
N
N
O
O
O
P
P

R
R
*

R
S
S
S
S
S
S
S

ARTICLE IN PRESSEBO-3052; No. of Pages 10

J.M. Gowdy et al. / Journal of Economic Behavior & Organization xxx (2013) xxx– xxx 9

olander, D., Holt, R., Rosser Jr., B., 2004. The changing face of mainstream economics. Review of Political Economy 16, 485–499.
ollins, J.C., Porras, J., 1994. Built to Last: Successful Habits of Visionary Companies. London, Random House.
ox, H. 1999. The Market as God. The Atlantic Monthly, March. http://www.theatlantic.com/magazine/archive/1999/03/the-market-as-god/306397/
row, J., 1955. General theory of population genetics: synthesis. Cold Spring Harbor Symposia on Quantitative Biology 20, 54–59.
awkins, R., 1989. The Selfish Gene, 2nd ed. Oxford University Press, New York (first edition 1976).
’Souza, D., 2001. The Virtue of Prosperity. Touchstone, New York.
asterlin, R., 1974. Does economic growth improve the human lot? In: David, P.A., Reder, M.W.  (Eds.), Nations and Households in Economic Growth: Essays

in  Honor of Moses Abramovitz. Academic Press, New York, pp. 98–125.
dgeworth, F., 1881. Mathematical Psychics. L.S.E. Reprint 1934, London.
ehr, E., Schmidt, K., 1999. A theory of fairness, competition and cooperation. Quarterly Journal of Economics 114, 817–868.
ehr, E., Schmidt, K., 2010. On inequality aversion: a reply to Binmore and Shaked. Journal of Economic Behavior and Organization 73, 101–108.
oley, D., 2006. Adam’s Fallacy: A Guide to Economic Theology. Belnap Press of Harvard University Press, Cambridge, MA.
rank, R., 2011. The Darwin Economy: Liberty, Competition, and the Common Good. Princeton University Press, Princeton, NJ.
reeman, E., 1984. Strategic Management: A Stakeholder Approach. Pitman/Ballinger, Boston.
reeman, E., Reed, D.L., 1983. Stockholders and stakeholders: a new perspective on corporate governance. California Management Review 25, 88–106.
riedman, M.,  1954. The Methodology of Positive Economics. In The Methodology of Positive Economics. University of Chicago Press, Chicago.
riedman, M.,  September 13 1970. The social responsibility of business is to increase its profits. New York Times Magazine, 2.
rith,  U., Frith, C., 2010. The social brain: allowing humans to boldly go where no other species has been. Philosophical Transactions of the Royal Society B

365,  165–175.
eorgescu-Roegen, N., 1954. Choice, expectations, and measurability. Quarterly Journal of Economics 63, 503–534.
intis, H., Bowles, S., Boyd, R., Fehr, E. (Eds.), 2005. Moral Sentiments and Material Interests: The Foundations of Cooperation in Economic Life. MIT  Press,

Cambridge, MA.
ould, S.J., Lewontin, R., 1979. The spandrels of San Marco and the Panglossian paradigm: a critique of the adaptationist programme. Proceedings of the

Royal  Society of London B 205, 581–598.
owdy, J. (Ed.), 1998. Limited Wants, Unlimited Means: A Reader on Hunter-Gatherer. Economics and the Environment. Island Press, Washington, D.C.
owdy, J., 2004a. Altruism, evolution, and welfare economics. The Journal of Economic Behavior and Organization 53, 69–73.
owdy, J., 2004b. The revolution in welfare economics and its implications for environmental valuation. Land Economics 80, 239–257.

Gowdy, J., Seidl, I., 2004. Economic man  and selfish genes: the relevance of group selection to economic policy. Journal of Socio-Economics 33, 343–358.
amel, G., Doz, Y.L., Prahalad, C.K., 1989. Collaborate with your competitors – and win. Harvard Business Review 67, 133–139.
annan, M.T., Freeman, J., 1977. The population ecology of organizations. The American Journal of Sociology 82, 929–964.
annan, M.T., Freeman, J., 1989. Organizational Ecology. Harvard University Press, Cambridge, MA.
enderson, J., Quandt, J., 1980. Microeconomic Theory: A Mathematical Approach. McGraw Hill, New York.
enrich, J., 2004. Cultural group selection, coevolutionary processes and large-scale cooperation. Journal of Economic Behavior and Organization 53, 3–35.
enrich, J., Boyd, R., Bowles, S., Camerer, C., Fehr, E., Gintis, H. (Eds.), 2004. Foundations of Human Sociality. Oxford University Press, Oxford.
enrich, J., Gil White, F., 2001. The evolution of prestige: freely conferred status as a mechanism for enhancing the benefits of cultural transmission.

Evolution and Human Behavior 22, 1–32.
ilton, B., 1986. The Age of Atonement: The Influence of Evangelicalism on Social and Economic Thought 1785–1865. Clarendon Press, Oxford.

Hodgson, G., 1993. Economics and Evolution: Bringing Life Back into Economics. University of Michigan Press, Ann Arbor.
ölldobler, B., Wilson, E.O., 2009. The Superorganism. W.W.  Norton, New York.

ablonka, E., Lamb, M.,  2006. The evolution of information in the major transitions. Journal of Theoretical Biology 239, 236–246.
evons, W.S., 1871 (1970). The Theory of Political Economy. Penguin, London.
app, W.,  1950. Social Limits to Growth. Harvard University Press, Cambridge, MA.
niffin, K.M., Wilson, D.S., 2005. Utilities of gossip across organizational levels: multilevel selection, free-riders, and teams. Human Nature 16, 278–292.
richer, J., 2009. The Balance of Nature: Ecology’s Enduring Myth. Princeton University Press, Princeton, NJ.
ayard, R., 2005. Happiness: Lessons from a New Science. The Penguin Press, New York.
ewin, A.Y., Volberda, H.W., 1999. Prolegomena on coevolution: a framework for research on strategy and new organizational form. Organization Science

10,  519–534.
ovejoy, T., 1936. The Great Chain of Being. Harvard University Press, Cambridge, MA.
andeville, B., 1705. The Fable of the Bees. Available at: http://jacobhedegaard.dk/economics/fable-of-the-bees.pdf
anner, M.,  Gowdy, J., 2010. Group selection and the evolution of moral behavior: toward a coevolutionary foundation for public policy. Ecological

Economics 69, 753–769.
artin, R., 2010. The age of consumer capitalism. Harvard Business Review (January–February), 58–65.
aynard Smith, J., Szathmary, E., 1995. The Major Transitions of Life. W.H. Freeman, New York.
aynard Smith, J., Szathmary, E., 1999. The Origins of Life: From the Birth of Life to the Origin of Language. Oxford University Press, Oxford.
iller, R., 2000. Ten cheaper spades: production theory and cost curves in the short run. Journal of Economic Education, 119–130.
irowski, P., 1989. More Heat Than Light: Economics as Social Physics, Physics as Nature’s Economics. Cambridge University Press, Cambridge, UK.
ishan, E.J., 1967. The Costs of Economic Growth. Praeger, New York.
oore, J., 1996. The Death of Competition: Leadership and Strategy in the Age of Business Ecosystems. HarperBusiness, New York.
elson, R., Winter, S., 1982. An Evolutionary Theory of Economic Change. Harvard University Press, Cambridge, MA.
owak, M.,  Highfield, R., 2011. Super Cooperators: Altruism, Evolution, and Why  We Need Each Other to Succeed. Free Press, New York.
g,  Y.-K., 1987. Diamonds are a government’s best friend: burden-free taxes on goods valued for their values. American Economic Review 77, 186–191.
kasha, S., 2006. Evolution and the Levels of Selection. Oxford University Press, Oxford, UK.
strom, E., 1990. Governing the Commons: The Evolution of Institutions for Collective Action. Cambridge University Press, Cambridge, MA.
strom, E., 2005. Understanding Institutional Diversity. Princeton University Press, Princeton, NJ.
ope,  A., 1734. Essay on Man. The complete text is available at: http://www.gutenberg.org/files/2428/2428-h/2428-h.htm#startoftext
ullen, J., 2001. A linguistic analysis of the marginal productivity theory of production; or the use and misuse of the proprietorial “is”. Working paper, Univer-

sity  of New England, New South Wales, Australia, available at: http://www.une.edu.au/bepp/working-papers/economics/1999-2007/econwp01-4.pdf
adner, R., Dutta, P., 1998. Profit maximization and the market selection hypothesis. The Review of Economic Studies 66, 769–798.
icherson, P., Boyd, R., 2005. Not by Genes Alone. University of Chicago Press, Chicago.
Rosser Jr., B., 2011. Complex Evolutionary Dynamics in Urban-Regional and Ecological Economic Systems: Beyond Catastrophe and Chaos. Springer,

Heidelberg (Chapter 7).
osser Jr., B., 2002. Complex coupled system dynamics and the global warming policy problem. Discrete Dynamics in Nature and Society 7, 93–100.
ahlins, M.,  1996. The sadness of Sweetness: the native anthropology of Western cosmology. Current Anthropology 37, 395–428.
aunders, A., 2010. A bumpy ride that’s far from over. Management Today (December), 32–39.
Please cite this article in press as: Gowdy, J.M., et al., Economic cosmology and the evolutionary challenge. J. Econ. Behav.
Organ. (2013), http://dx.doi.org/10.1016/j.jebo.2012.12.009

citovsky, T., 1976. The Joyless Economy. Oxford University Press, New York.
en, A., 1977. Rational fools: a critique of the behavioral foundations of economic theory. Philosophy and Public Affairs 6, 317–344.
mith, A., 1759. The Theory of Moral Sentiments. A. Millar, London.
mith, A., 1776. An Inquiry into the Nature and Causes of the Wealth of Nations. Strahan and Cadell, London.
mith, A., 1795. Essays on Philosophical Subjects, Reprint 1976. Oxford University Press, Oxford.

dx.doi.org/10.1016/j.jebo.2012.12.009
http://www.theatlantic.com/magazine/archive/1999/03/the-market-as-god/306397/
http://jacobhedegaard.dk/economics/fable-of-the-bees.pdf
http://www.gutenberg.org/files/2428/2428-h/2428-h.htm
http://www.une.edu.au/bepp/working-papers/economics/1999-2007/econwp01-4.pdf


G Model
 ARTICLE IN PRESSJEBO-3052; No. of Pages 10

10 J.M. Gowdy et al. / Journal of Economic Behavior & Organization xxx (2013) xxx– xxx

Smith, V., 1998. The two  faces of Adam Smith. Southern Economic Journal 65, 1–19.
Sober, E., 2010. Darwin and group selection. In: Sober, E. (Ed.), Did Darwin Write the Origin Backwards: Philosophical Essays on Darwin’s Theory. Prometheus,

Amherst, NY, pp. 45–86.
Sober, E., Wilson, D.S., 1998. Unto Others. Harvard University Press, Cambridge, MA.
Tomasello, M., 1999. The Cultural Origins of Human Cognition. Harvard University Press, Cambridge, MA.
Trivers, R., 1971. The evolution of reciprocal altruism. The Quarterly Review of Biology 46, 34–57.
van  den Bergh, J.C.J.M., Gowdy, J., 2009. A group selection perspective on economic behavior, institutions and organizations. Journal of Economic Behavior

and  Organization 72, 72–120.
Veblen, T., 1898. Why  is economics not an evolutionary science? Quarterly Journal of Economics 12, 373–397.
Walras, 1874 (1977). Elements of Pure Economics. Augustus Kelley, Fairfield, CT.
Warren, E., 2011. “Video: The Elizabeth Warren Quote Every American Needs To Hear”, MoveOn.org, September 21, 2011. http://www.moveon.org/

r?r=264488&id=31551-4512200-GeY1vhx&t=4
Wexler, B., 2006. Brain and Culture. MIT  Press, Cambridge, MA.
Williams, G., 1966. Adaptation and Natural Selection. Princeton University Press, Princeton.
Wilson, D.S., 1997. Introduction: multilevel selection theory comes of age. American Naturalist 150, S1–S4.
Wilson, D.S., 2002. Darwin’s Cathedral: Evolution, Religion and the Nature of Society. University of Chicago Press, Chicago.
Wilson, D.S., 2004. The new fable of the bees: multilevel selection, adaptive societies, and the concept of self-interest. Evolutionary Psychology and Economic

Theory 7, 201–220.
Wilson, D.S., 2011a. Instant Expert: Evolution of Selfless Behavior. New Scientist, http://dx.doi.org/10.1016/S0262-4079(11)61857-5.
Wilson, D.S., 2011b. The Neighborhood Project: Using Evolution to Improve My  City, One Block at a Time. Little, Brown, New York.
Wilson, D.S., 2012b. A Tale of Two Classics. New Scientist http://dx.doi.org/10.1016/S0262-4079(12)60754-4
Wilson, D.S., Wilczynski, C., Wells, A., Weiser, L., 2000. Gossip and other aspects of language. As group-level adaptations. In: Heyes, C., Huber, L. (Eds.),

Cognition and Evolution. MIT  Press, Cambridge, MA,  pp. 347–365.
Wilson, D.S., Gowdy, J. Evolution as a general theoretical framework for economics and public policy. Journal of Economic Behavior and Organization,

http://dx.doi.org/10.1016/j.jebo.2012.12.008.  in press.
Wilson, D.S., Ostrom, E., Cox, M.  Generalizing the core design principles for the efficacy of groups. Journal of Economic Behavior and Organization,

http://dx.doi.org/10.1016/j.jebo.2012.12.010.  in press.
Wilson, D.S., Wilson, E.O., 2007. Rethinking the theoretical foundation of sociobiology. The Quarterly Review of Biology 82, 327–348.
Wilson, E.O., 2012a. The Social Conquest of Earth. Norton, New York.
Winter, S., 1964. Economic ‘natural selection’ and the theory of the firm. Yale Economic Essays 4, 225–272.
Witt, U., 2005. Production in nature and production in the economy: second thoughts about some basic economic concepts. Structural Change and Economic
Please cite this article in press as: Gowdy, J.M., et al., Economic cosmology and the evolutionary challenge. J. Econ. Behav.
Organ. (2013), http://dx.doi.org/10.1016/j.jebo.2012.12.009

Dynamics 16, 165–179.
Witt, U., 2010. Symbolic consumption and the social construction of product characteristics. Structural Change and Economic Dynamics 21, 17–25.
Witt, U., 2011. The dynamics of consumer behavior and the transition to sustainable consumption patterns. Environmental Innovation and Societal Transition

1  (1), 109–114.
Wynne-Edwards, V.C., 1962. Animal Dispersion in Relation to Social Behavior. Oliver and Boyd, Edinburgh.

dx.doi.org/10.1016/j.jebo.2012.12.009
http://www.moveon.org/r?r=264488&id=31551-4512200-GeY1vhx&t=4
http://www.moveon.org/r?r=264488&id=31551-4512200-GeY1vhx&t=4
dx.doi.org/10.1016/S0262-4079(11)61857-5
doi:10.1016/S0262-4079(12)60754-4
http://dx.doi.org/10.1016/j.jebo.2012.12.008
http://dx.doi.org/10.1016/j.jebo.2012.12.010

	Economic cosmology and the evolutionary challenge
	1 Introduction
	2 Individual self-interest as a grand explanatory principle
	3 Does self interest lead to social harmony?
	4 Do economic systems have an optimal state of being?
	5 Conclusions
	References


