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Abstract

This article examines the role of group dynamics amteractions in explaining economic
behavior and the evolution of institutions. Ourrtétgy point is the large literature on group
selection in the biological, behavioral and sosizEénces. We present a range of interpretations
of group selection, describe a complete set of greelection mechanisms, and discuss the
empirical and experimental evidence for group silac Unique features of cultural group
selection are investigated, and opportunities fmiyang the latter to various areas of economic

theory and economic policy are identified.

Keywords: altruism, altruistic punishment, assortment, dowardvcausation, functionalism,

group formation, multilevel selection, other-regagipreferences.
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1. Introduction

Dominant theories in economics, including behaviogaonomics, are based upon self-
referential individual behavior and neglect theerof groups. As a result, such theories have an
upward causation perspective. Here it is argued ittdusion of group level phenomena in
economic analysis is relevant because the presehgroups can change the behavior of
individuals as well as the interactions among thand in turn may affect the economic system
as a whole. The combination of individuals and gsomeans that upward and downward
causation operate simultaneously.

Our starting point is group selection theory inlbgy. It addresses the emergence,
growth and selection of groups, including mergekeovers and conflicts between groups. It
offers arguably the best available framework foinking about group dynamics and the
interface between individuals and groups. Varioakdvioral and social sciences have drawn
upon the large and growing literature on groupcsie, which has given rise to the distinction
between genetic and cultural group selection. Taiger examines the application of group
selection theory to economic behavior and insttigi Combining individual and group levels
(or more precisely within-group and between-groupcpsses) in a single analysis results in a
multilevel approach, which is more complex thanyatem limited to upward causation of
processes at the individual level. This additiac@hplexity may partly explain why notions of
multilevel and group selection have been surroutyecbnsiderable debate.

Group processes often involve other-regarding detisiaking, such as imitation,
concern for relative position, and social rewardd punishment. Related theories of bounded
rationality can be considered as complementary higories of group processes. Recent
theoretical and experimental findings indeed sugtieg groups, norms and social context are
essential to explanations of individual choice (A&k 2007; Fehr and Fischbacher, 2002).
However, the dynamics of, and interaction betwewnltiple groups is rarely considered in
theoretical explanations of these empirical studies

Including groups and their evolutionary dynamicsriadels of economic behavior and
systems may enhance the study of a number of topiesant to economics in four different
ways. First, inclusion of groups can clarify thepewt they have on cooperation, the structure of
institutions, and conflicts over economic distribat Second, it can help to design adequate
institutions or public regulations for dealing witbllective action dilemmas. Indeed, standard

L A group is a stable set of individuals having @ser connection (communication, cooperation, sharin
helping) with each other than with non-members. Bheup often is clearly demarcated from non-
members in space, a network or time. A group caddfimed as having characteristics that emerge from
the interactions between individuals. Indicatorsttaé can be average behavior, variance of behavior
group size, communication networks, group normsrates (or more complex institutions), cooperation,
internal labor division and other aspects of grotgmnization. Firms can be considered as grougsareu

in economics usually treated as analogous to iddals, certainly when described as part of a larger
system (such as in a general equilibrium system).
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public policy solutions to common dilemma type peshs are based on models assuming
purely self-regarding preferences. Such policies rfal to address real world situations
characterized by group norms influencing individgaeferences and interactions (Bowles,
2008). Third, combining group and individual levelsdescription allows for the analysis of
countervailing forces of within- and between-groppocesses. Finally, group evolution
illuminates the complex organizational structure laiman economies, involving nested
structures, conflict between groups, and the cagiml of different sets of groups and
individuals (Hannan and Freeman, 1977, 1989; P2®R&0).

The combination of evolution and groups means aifaan ultimate, as opposed to
proximate, explanations. This is increasingly ategms the most suitable way to understand
the fundamental nature, history and dynamics ofpermsystems. Of course, one can simplify
and assume away dynamics or just pose mechanigtiandcs (i.e. absence of populations,
diversity, innovation and selection) in any parécuanalysis, but only an encompassing
evolutionary framework is able to clarify the margdf error and the conditional range of
explanation resulting from such a simplification.

An important basis for thinking about groups is tkeently revived debate on group
selection in biology and the behavioral and soseikences (Bergstrom, 2002; Boyd and
Richerson, 1990; Field 2001; Henrich, 2004; Solmel Wilson, 1998; Wilson and Hdélldobler,
2005; Wilson and Wilson, 2007; van Veelen and Hogifz, 2007). Despite continuing
disputes, the extensive literature on group s&leds now an integral part of the large body of
evolutionary thinkind. It makes a subtle distinction between genetic antlural group
selection. This reflects the fact that that biotagiorganisms (including humans) make use of
all kinds of ‘learning mechanisms’, which can bedily classified into genetic transmission
and cultural transmission (with epi-genetic and ngtgpic plasticity effects as either sub-
categories of these or additional categories). i6i(2007, 5) refers to this as gene-culture
coevolution.

Group selection has received little attention iorexnics. Rudiments of cultural group
selection arguments were implicit in Hayek (1976@l &ter work). He argued that customs,
morals, laws and other cultural artifacts are stthje group selection, generally surviving and
replicated if they benefit survival and expansidrttee human groups carrying thénDthers
have used the term group selection but with a V@oge interpretation that does not always
clearly separate between sociobiology-based kiecieh and group selection applied to non-
kin groups (e.g., Samuelson, 1993). They neverdbeteem to support the view that multilevel

phenomena deserve more attention in economicshwhiconsistent with, though not identical

2 It is surprising therefore that in a review of tiielogical basis of economic behavior Robson (2001
2002) did not even mention group selection.

% For a critical perspective on Hayek’s view seee®t¢1987).
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to, the vision presented by Potts (2000), who mgaeconomic systems as complex
“hyperstructures” or nested sets of connectionsrgnoomponents.

Parsimonious modeling, characteristic of both thgoal economics and theoretical
biology, runs into problems when groups and rasglthultiievel phenomena are added to the
picture. Simple models are unable to adequatelyreaddgroup-related phenomena like
synergetic interactions among individuals, relatwelfare and status seeking, clustering of
individuals due to spatial isolation, multilevellesgtion, and the combination of upward and
downward causation (van den Bergh and Gowdy, 2098).surprisingly, one can find many
different approaches to model group selection (@aed van den Bergh, 2007). It is likely that
some of the results obtained with formal modelshm 1960s and 1970s are not as general as
once thought, because of the limitations of thesdets. Indeed, at the time, numerical analysis
with complex, multilevel and spatial models wasitéd if not impossible.

In addition to evolutionary theories of group fotina and selection, there exist a
number of less well-defined theories about growpg. ( Forsyth, 2006). These involve concepts
like networks and hierarchies, and employ proximatelanations based on psychological,
sociological, and economic reasoning. In addititmere are experimental studies which
examine the effects of groups (see Section 4).dmstream economics fundamental change at
the level of groups or institutions is usually frenas a rational and deliberate choice among
options, rather than an endogenous phenomenoneamiutionary theories (van den Bergh and
Stagl, 2003). For example, North's (1981) origiiaelv was that institutions are “chosen” based
on efficiency, although later he changed this vidsamatically (North, 1997). Institutional
economics and related work in sociology employ ch rpalette of in-depth, historical case
studies of group phenomena which tend to be moserigdive than analytical and predictive
(van den Bergh and Stagl, 2003). We believe thatuéionary explanations based on within-
and between-group selection can offer more fundéherplanations.

In this paper we show the value of genetic anducalligroup selection theory as applied
to economics. Both genetic and cultural group $elechave influenced human nature and
culture, although cultural group selection is atijyanost relevant to current and future social-
economic phenomena. Two notable papers on groeptsei have been published in economic
journals, namely Bergstrom (2002) and Henrich (300zhe first of these offered a clear
exposition of a selected number of formal groupa@n models, while the second gave an
impressive and complete (and quite complementapgount of group selection. Other
“economic papers” on group selection and econorfBesgstrom, 2002; Bowles et al., 2003;
Choi and Bowles, 2007; Field, 2001, 2008; van feaad Hopfensitz, 2007) present a more
limited approach focusing on specific issues angliegtions. The remainder of our paper is

organized as follows:
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Section 2 presents a set of alternative definitemd interpretations of group selection,
preparing the reader for possible confusion abootig selection. Section 3 discusses notions
and theories in biology competing with or otherwistated to group selection, and along the
way clarifies a number of features of group setectiAmong other things, we have tried to
provide a fair representation and evaluation ofditral debate on kin versus group selection.
Section 4 is an account of the experimental andirisapevidence for (genetic and cultural)
group selection, within both the natural and sosi@kences. Section 5 offers a systematic
account of the mechanisms through which genetizgrselection can operate. Section 6
identifies unique features of cultural group setectas distinguished from genetic group
selection. Section 7 sketches the implicationsnadily cultural) group selection for various

areas of theoretical, applied and policy analysisdonomics. Section 8 concludes.

2. What isgroup selection?

To understand the debate on (genetic and cultgral)p selection one has to first understand

the many definitions and interpretations of then@menon (Bergstrom, 2002; Field, 2003a, b;

Gintis, 2000; Henrich, 2004; Sober, 1981; Sober \&fidon, 1998; Soltis et al., 1995; Wilson

(D.S.), 1975, 2002; Wilson and Sober, 1994):

« Differential survival and reproduction of groupstiwi a population. Dysfunctional (non-
adapted) groups become extinct and are replacegklatively successful (well-adapted)
groups. Here adaptation is to a given environmenthich the population resides. Such a
group evolution process requires a diversity ofugs) in terms of composition of
individuals, genes or strategies or institutiorighig will serve as our working definition
here.)

* The frequency of genes (or more precisely allakesffected by the benefits and costs they
bestow on groups.

* The fitness of every member of a group depends @ymanon characteristic not isolated in
an individual. This may be a social institutionr@gp meme’). Examples of these are more
evident in a socio-economic than in a purely biaafjrealm, so that this interpretation
perhaps better fits cultural rather than genetizigrselection.

* The fitness of every member of a group depend$eroéhavior of the other individuals in
the group. In genetic group selection this is mexplicit through non-additive genetic
interaction occurring between individuals withirgeoup (e.g., with regard to altruism or
aggression).

* Evolution is combined with functionalism. Group @tionality means that ‘the whole is
greater than the sum of its parts’. A particulaaraple in biology is regarding groups as
superorganisms, as has been common in the casdonies of social insects (Wilson and

Hoélldobler, 2005). Wilson (2000) refers to this gsoup-level functionalism. The
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combination of group evolution and functionalismegdeyond traditional thinking in terms
of functionalism — notably in sociology — as theédalacked a dynamic context in terms of
explaining the mechanisms that give rise to andr alroup-level or social functions.
Functions of groups co-determine fitness and tkeasitivity to selection pressure.

* Groups function as adaptive units. Group adaptatomealized or improved through

evolution (diversity and selection) at the levebodups.

The many interpretations of group selection in literature suggest that the concept has

many facets and that different authors are noty@vealdressing exactly the same phenomenon.

Different authors stress different core mechanisshggroup selection (see Section 5). In
addition, while the number of articles providingdtinetical arguments, formal models, empirical
regularities and experimental findings in suppdrgup selection is steadily growing, several
respected biologists still see fundamental probleviite (especially genetic) group selection.
Others consider it to be theoretically possible tawé and quite unimportant. All this suggests
that the debate on group selection has not yeterged into a single, agreed-upon theory. Yet it
is clear that the concept of group selection is nove broadly supported within biology than a
few decades ago. For example, in an important tacmal, the eminent biologist E.O. Wilson
now takes the position that genetic group seleaitded as the strong binding force in eusocial
evolution, and that close kinship is likely to becansequence of eusociality rather than a critical
factor in its evolution (Wilson and Hdélldobler, ZBONilson and Wilson, 2007).

Group selection is often discussed and judged nmdeof its application to altruism.
However, group phenomena can be linked to a vagétocial (other-regarding) preferences
including reciprocity, reciprocal fairness, inequatversion, pure altruism, altruistic punishment,
spite, envy and status-seeking (comparison). Seogmudip selection can address a range of
genetic or individual interactions, notably cantidgra (especially insects), conflict (fighting)
and complementary roles (labor division) such ascommunity selection (Goodnight and
Stevens, 1997; Swenson et al., 2000). So any gemretiultural trait might influence within and
between-group selection, even if the directionstted effects of these are not necessarily

opposite as in the case of altruism.

3. What economists can learn from the group selection debate

Natural selection above the level of the individwads a quite acceptable idea to Darwin,
Wallace and Spencer, all of whom believed in thHéedintial survival of groups. Nevertheless,
group selection was originally met with skepticifrmot outright hostility, partly due to the
publication of Wynne-Edwards (1962) bodkimal Dispersion in Relation to Social Behavior,

which was later evaluated as an incorrect stateroegroup selection and inconsistent with
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modern formulations of it (Wilson, 1983Wynne-Edwards received strong adverse reactions
from authorities in biology, notably Williams (1966Two widely accepted theories countered
Wynne-Edward’s version of group selection. One ias selection, the idea that apparent
altruism is genetically based because altruistaenaally protecting their own genes (inclusive
fitness) by helping close relatives survive (Haanilt1964). The other wasciprocal altruism,

the view that apparent altruism was based on tipeatation that favors would be returned
(Trivers, 1971). These two theories formed the dadi a new field, ‘sociobiology’, which
initially was opposed to the idea of group selattiarguing that social behavior is entirely the
result of gene-level and individual-level select{®use, 1979;.Wilson, (E.O.), 1975).

While the critique of Wynne-Edwards’s version obgp selection was correct, it should not
be misinterpreted as undercutting later, more sbighied, conceptualizations of group
selection. Williams’ influential critique containedany misperceptions of group selection, one
being theaveraging fallacy. This means that group selection effects are ateibto individual-
level (i.e. between-individual) selection due tangly calculating the average fitness of
individuals across groups, rather than decompogingto average fitness per group and a
between-group selection component depending onrdlaive size of groups in the total
population (Wilson, 1983). The averaging fallacyfact merely defined group selection away,
rather than showing it to be incorrect.

Williams assumed that when a trait is decreasindgréguency in every group, its
population frequency must also decrease. Surpiisitiys is not necessarily true. The reason is
differential growth at the group level which cautiges composition of the population in terms of
relative group sizes to change. The net outcomelmeaypat the trait will increase in frequency
in the overall population. In statistics this isokm as Simpson's (1951) paradox. Suppose a
population consists of two groups, then this paxademuires that the group with relatively
many individuals with the trait grows relativelystacompared to the groups with relatively few
individuals with the trait; the proportion in thegulation of the first group will then increase
(note that this is a necessary but not sufficiemtdition). In mathematical terms this can be
formulated as follows. Suppose that population sizémet is p(t), the population consists of
two groups with sizeg,(t) andgy(t), the number of individuals with the traitag), anda(t) in
groupgi(t) (i=1,2). Themp(t)= gi(t)+ go(t). Now even if the changes over time in frequencfes o
the trait are characterized for group 1 &yt+21)/gy(t+1) < ay(t)/gy(t) and for group 2 by
a(t+1)/gx(t+1) < a(t)/go(t), then it is still possible that the trait’s freaquey in the population
increases: that is,[ay(t+1)+ay(t+1)]/[u(t+1)+g(t+1)] > [au(®)+ax(t)]/[u(t)+g(t)] or

* Wilson and Sober (1994) make a distinction betwaaive and modern group selection theories.
Wynne-Edwards (1962) is considered an exampleeofitht as his theory does not account for effefts
individual selection and essentially assumes tlgdteln level adaptation (even of a single, isolajealip)

is a fact. Modern group (or multilevel) selectidreory instead recognizes simultaneous processes of
individual and group selection, as well as groupa®n requiring multiple groups.
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a(t+1)/p(t+1) > a(t)/p(t) holds. To illustrate the numerical possibility:442/7 and 5/7<3/4
while (1+5)/(4+7)=6/11>5/11=(2+3)/(7+4). The exampluggests that a rather special case is
required, which is not surprising, otherwise it @bunot have been called a paradox. The
paradox just shows the power of group selectioaf th principle it can increase a trait's
frequency in a population even if its frequencysfah all groups. The net effects of group
selection can be much larger if the frequency aitdrcan also increase in certain groups. The
latter is the more common or general case of geelgction, as will become clear later.

Especially in the context of altruism, the relatbip between kin and group selection
has been subject to much debate. First, the olibgkesence of high kin relatedness in a
population should not be confused, as is often gaita kin selection acting as a crucial factor
in the historical evolution toward the current syst(Griffin and West, 2002). In the context of
eusociality, it is now considered likely that grosglection gave rise to kin selection which in
turn produced a high degree of relatedness in @safWilson and Hélldobler, 2005). Indeed,
repeated group selection may increase relatedmess group, through limited dispersal or
inbreeding (Hamilton, 1975), thus providing a bdsismore effective kin selection. Things get
even more complex when group and kin selectiontiongn tandem (Aviles et al., 2004). It is
also often overlooked that the effect of kin setettsuch as altruism benefits to kin and thus
selfish benefits from the shared gene’s perspectsr@pposed by competition between kin
(Frank, 1998). Of course, seemingly altruistic hvbtraamong kin-related individuals can
simply be the result of direct, reciprocal or getheroup (i.e. not kin-group specific) benefits
(Griffin and West, 2002).

It has been suggested that kin and (certain tyflegroup selection are conceptually or
mathematically equivalent. Some have argued thas&lection is a subset of group selection,
namely when group members are close kin. Indeedmtbre general model seems to be group
selection occurring through assortment (associatrodlustering of related traits or strategies),
while kin relatedness can be seen as a specialofaagch assortment, namely of genetically
similar individuals. This does, however, not chariffhether group selection is more or less
useful as a formalized approach to study realityssibly, if kin selection is generalized as
inclusive fitness theory where inclusiveness agptie assorted individuals (or genes), then
group selection might be (seen as) a special dais¢@rafen, 2007). Foster et al. (2005) stress
that kin selection does not require family relaesincaused by (recent) common ancestry, but
only genetic correlation among individuals (incligliamong loci). This seems to come down to
the same generalized inclusive fitness based arrtasmnt. By stretching the meaning of kin

selection so much, group and kin selection mayaddmincide.

Page 9 of 44



Virtually all authors debating this point assumatthroup selection always involves
assortment, and many think that such assortmemtliskin based. However, group selection
can operate through other channels than assortam@htinclusive fithess. Van Veelen and
Hopfensitz (2007) and van Veelen (2008) emphasizanaimportant alternative mechanism a
shared interest or fate of group members (seed®eB)i So the equivalence may hold, but only
for a subset of group selection models, namelyetlisvhich assortative group formation is the
key mechanism. The model-based literature shovisahaalization of groups generally results
in quite different mathematical formulations th&iwge based on of kin selection, and they are
not necessarily reducible to one another. Moreabey may employ different types of specific
assumptions and as a result they can differ inracguof describing organisms and their
evolution (Queller, 1992). Nevertheless, the sirtitebetween Hamilton’s rule and rules arising
from group selection has been shown for certairdypf group selection models (e.g., Frank,
1997; Grafen, 2007; Lehmann et al., 2007, Ohtsuldle 2006). The distinction in practice
between group and kin selection as a causal mesthamiay ultimately depend on the type of
data gathered, as has been argued by various s@alwell, 1981; Griffin and West, 2002).

Wilson (1983) notes that whereas kin selection fesjzes inclusive fithess and the
impact of altruism on other individuals, group séilen emphasizes relative fitness in groups
and impact of altruism on the (relative) produdsivof the group. They are different ways to
understand processes that are similar when grotpgefined as consisting of close kin.
Moreover, group selection can operate when groumimees are not each other’s kin. Kin
selection has also been invoked to explain alirugstts, in this case among strangers in large
human groups. The reasoning is that since humawdvesl in groups with close kin
relationships they are accustomed (programmed)ctot@ a certain degree altruistically.
Moreover, people are supposed to possess an irnp@dgchological capacity to distinguish
kin from non-kin, or altruists from defectors. Sukin-type of behavior is easily extended to
non-kin in larger groups in modern societies. Hamr{2004), however, provides several
empirical arguments against this reasoning: indiaig clearly distinguish between close from
distant relatives, have frequent encounters withngiers, and do not cooperate to the same
degree with all group members.

Reciprocal altruism refers to behavior based on dkgectation that favors will be
returned. This requires a certain minimum levektodnition. Reciprocal interaction has been
invoked to explain altruistic acts toward strangdree main problem raised by this is that

reciprocity requires repeated interaction or trthsit an altruistic act will be reciprocated.

® Grafen (1984, p.83) states that group selectienrthis worthwhile if genetic similarity is the tdsof
kinship and if populations have a clear group stngc But then group selection will immediately @m
down to inclusive fitness calculation. About “pnefistial assortment” he (p. 79) suggests that “... the
only plausible cause of genetic similarity amongugr members is common ancestry...” because “It is
unlikely that the locus for altruism is closelyKed to the loci for habitat preference.”
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However, if individuals are strangers neither ctindi is satisfied. The more credible
explanation for generalized reciprocity as the $adialtruism in large groups is that it is an
extension of evolved reciprocity in small groupsigisting of individuals familiar with each
other. Extended or indirect reciprocity, based oformation of previous interactions with
others, reflected in judgment of reputation and atityr and involving trust, is apparently
present in some animal as well as human socidtielumans it has led to complex social
interactions with correlated demands on individezgnitive capacities (Nowak and Sigmund,
2005). Indirect reciprocity, however, can not seag& an ultimate explanation of human
prosocial behavior, as this requires the “big nkistaypothesis, which says that humans cannot
differentiate between acquaintances and strangei®, least do not treat them differently. But
this hypothesis is refuted by various experimeRisnfich, 2004). This does not deny that both
experimental and empirical studies indicate thdividuals show altruism towards strangers in
one-shot games (Fehr and Gachter, 2002). In adgditio should be noted that indirect
reciprocity cannot solve the n-person dilemma (ribtg most published models are 2 person
models). The reason is that it gives rise to midtgiable equilibria (Panchanthan and Boyd,
2005), so that it requires an equilibrium selectmagchanism (with group selection as one
candidate). In other words, group selection anétéati reciprocity are not alternatives (Henrich
et al., 2006; Henrich and Henrich, 2007).

According to the biologist Alexander (1987), theolesion of ethics received a major
stimulus from the long history of violent interamis among ancestral primate groups, and in
line with this was aimed at strengthening the $tmgcof the own group. This is supported by
asymmetric behavior in conflicts among (living) a@ad monkeys: conflict resolving inside the
group, and extreme brutality to outsiders. SimylaHumans apply ethics asymmetrically to
insiders and outsiders of the group they belondgltee most convincing examples of this are
wars and religious and ethnic conflicts (de Wa8@, 29; Wilson, 2002). In a recent study,
Choi and Bowles (2007) invoke a group selection ehadd show that group conflict between
humans may be closely related to the evolutionasbghial altruism (see also Garcia and van
den Bergh, 2008). The latter has two faces, napreyiding benefits to fellow group members
and showing hostility towards outsiders, both peesonal cost. Field (2008, 210) phrases it as:
“I acknowledge that our ability to make common @hss a dark side: the control of within
group conflict sometimes lays the foundation foolent attacks on outgroups. But the
inclination is also what brings millions of peoyite the polls in democratic nations and is as
much an underpinning of democracy as it is of dachip”.

Group competition and selection, together with peaxtal altruism, are considered by
de Waal to be the set of essential building blooksthe evolution of morality. On a
psychological level, the crucial change and stgpgitone from non-moral animals to moral
humans is the evolution of perceptions and empadtiay,is, the ability to be affected by feelings
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of another organism or the situation in which nds$ itself (more basic and neutral than
sympathy). Empathy goes along with self-awareriessdistinguishing oneself clearly from the
environment or the rest of the world, and with pet®n, i.e. positioning oneself in different
roles or individuals to understand a situation mipem. These lead to the moral community, in
which not only direct, one-to-one interactions agcamong individuals but also indirect ones:
care about good relationships between others, agdiation and arbitration in conflicts. De
Waal (1996, 34) calls this “community concern”. Hams add to these mechanisms of
punishment and reward explicitly focused at mainiteg or improving the social environment,
sometimes referred to as meta-norms (see Axelr886)1 Altruistic punishment leads to
internalization of norms and rules and guilt-likehlavior, common in humans and other
primates, as well as in dogs. For the cases ofpgemlection where empathy is involved, a
minimum level of intelligence of individuals may bequired. On the other hand, stable norms
exist that reflect a complete lack of empathy éleine sympathy), such as female circumcision
in various human cultures and religions.

Wilson (2005) regards the distinction between alischnd relative fithess as essential
to understanding the impact of group selectionirigyeasing the absolute fitness of individuals
within a single, isolated group (or population}tie same degree, their relative fithess does not
alter, so that the fitness change will be withoubletionary consequences. But when adding
other groups that interact (perhaps depending @sdime scarce resources), the absolute change
in fitness for the original individuals will meam @mproved average fitness of the group
relative to that of other groups. Then the grouy mi@w more quickly than other groups and
thus will increase its proportion in the total ptgiion. The effect of this is only interesting if
fitness differences between groups relate to diyeirs the structural (genetic or cultural) basis
of groups (i.e. their individuals). Wilson notesathexplanations based on individual-level
selection tend to neglect the possibility of gr@apection effects because they focus on absolute
instead of relative fitness improvements. He ndkbeg by changing strategy individuals may
reduce their relative fitness even if they imprtveir absolute fitness, simply because the group
as a whole benefits from their change of stratagyin the case of altruistic acts. The problem is
that the identification of individual-level selemti with absolute fithess improvement frustrates
the search for decomposing evolutionary change within- and between-group selection
contributions. At a more general level, using themg indicators may obscure satisfactory
explanations of complex phenomena.

The most common argument against group selectidreésrider behavior. The idea is
that free riders will profit from the benefits oging part of a group with genuine altruism and
social institutions, without contributing to these contributing less than average. As the
relative proportion of free riders in the groupriemses, the benefits for the group will slowly
disappear. Moreover, it is relatively easy to heudtic when resource scarcity and competition
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are low, but selection pressure is then quite lswvall, so that this altruistic behavior will not
quickly diffuse. On the other hand, altruism anttugtic punishment are less common when
scarcity and competition are high, that is, whanueim implies a serious sacrifice. Because
selective pressure is higher in the second cadejidiual-level selection will generally have a
relatively larger impact. A major shortcoming ofsthheasoning is that it employs a single level
explanation that excludes group variation and greelection. The latter allows groups with
relatively many altruists to grow faster than otgesups, as a result of which the proportion of
altruists in the population as a whole may incred$es is the above mentioned Simpson’s
paradox. Moreover, group rewards to altruistic pbment are higher when resources are
scarce. In addition, the reasoning is restrictedaltouism and free riding, whereas group
selection has a broader significance.

The conclusion is that evolutionary dynamics may deen as resulting from a
combination of within- and between-group selectio®spective of how weak each force is in a
species, system or certain period of time. Thigghtswas formalized in the well-known Price
(1970, 1972) equation which allows a decompositbrevolutionary changes into between-
group and within-group effecfsThis should, however, not be considered as prdothe
theoretical possibility or empirical effectivenest group selection in real world contexts.
Henrich (2004) uses the Price equation to deriveetaof necessary conditions for group
selection to be effectiveCeteris paribus, the larger the variation between groups, the more
opportunity for between-group selection to be affecand dominate the within-group selection
effects. Variation between groups is nevertheleamgered by migration, mixing and
reformation of groups, which will receive attentiater on.

4. Experimental and empirical evidence for biological and cultural group selection

Evidence for group selection comes from various&esal It comes from “artificial” selection in
experiments and empirically-oriented studies usidgptationist analysis, as well as selection in
non-human nature (animals, plants, communitieseaodystems) and in humans.

® A version of the Price equation was published ntibae fifty years ago by Crow (1955) as a multielev
extension of Fisher's Fundamental Theorem of Natsetection. In an interesting commentary on the
Price equation Crow (2004) points out that thet fierson to use covariances rather than varianass w
Robertson (1966) who extended Fisher’s Theoremattstother than fitness. According to Crow (2004)
“Put these two together and you have Price’s equdti

" The generality of the Price decomposition is fertsupported by the fact that Hamilton (1975) uséal
reformulate his theory of inclusive fitness in goaelection terms. This led him to conclude that th
inclusive fitness approach to social behavior isergeneral than group selection, as the latterrtpen
a group structure whereas the first can also addnegrouped populations. Generality in this sense,
however, does not mean that group selection isiseful or cannot generate additional, unique insigh
Moreover, as previously discussed in this secSoih a generalization applies only to one typgrotip
selection, which functions mainly through assorttnen
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Based on various experimental studies, GoodnigthtSiavens (1997, 62) conclude that
genetic group selection can be very effective fluencing genetic and phenotypic change over
time. They find that group selection differs fromdividual-level selection in that it can
influence interactions between individuals that areglected in models only describing
individual-level selection as well as in experingeatlowing only for artificial individual-level
selection. In defense of this statement they refek1l experimental studies between 1977 and
1996, on beetles (various cases), domestic raufgselection through male cooperation in
mating), plants (leaf area), and chicken (intecachbetween egg production and aggression).

Wade (1976) undertook experiments with beetlBEsbflium castaneum) and found
significant group selection effects. Selectiontinge experiments focused on size of groups and
was artificial. In only a few generations the gragdection effects were very evident. In this
case the concrete influence was altered rates rofilwalism. Wilson (1983), evaluating these
experiments, notes that group size regulation @muroby cannibalism (selfish behavior) and
voluntary birth control (altruistic). He argues thaselfish and altruistic strategies are both
present, then group selection will foster the shlBtrategy. This is surprising and contrasts with
most of the literature critical of group selecti@mce it is almost taken for granted here that
selfish strategies do not require group selectlostead, it is generally believed that group
selection only may need to be invoked to explaidespread altruism.

A surprising experimental finding is the group sélen effects assessed in experiments
with chicken egg production. Whereas artificial iindual-level selection may maximize egg
production for isolated chickens, group selectimareges a trade-off between productivity and
aggression, which is relevant if chickens are to hmeised in multiple-hen cages (“egg
factories”) characterized by aggressive interact®roup selection realized a 160% increase in
group yield or group-average egg production vensoselected controls, and likewise less
aggression. The economic value of this result idest: not only more egg production but also
reduced hen mortality and less need for beak trimgrivuir, 1996).

The impact of group selection on plants is alsgising. Experimental results for
groups covering low and high leaf area showed betvgroup selection to be more effective
than between-individual selection (Goodnight anev&as, 1997). Group selection theory has
even been shown to apply to communities, i.e. wingl interactions between individuals or
populations of multiple species, resulting in conmityior ecosystem selection theory. This has
also been confirmed by experiments (Goodnight, 49B@00b, 2000; Goodnight and Stevens,
1997; Swenson et al., 2000).

A necessary proviso of experimental findings suppgrthe potential effectiveness of
group selection is that the artificial nature des#on likely means that effects will generally be

stronger than when occurring under natural conaitiorhe more so since many experiments
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employ the propagule model (see Section 5). Neglass, the experiments support the
direction and potential effectiveness of group @@ as an evolutionary force.

To obtain a more complete picture other evidenceeigvant. Empirically-oriented
studies using adaptationist analysis are reporjetvitson (1983). He mentions a commonly
cited example of group selection, namely the ewmubf avirulence in a myxoma virus that
was introduced into Australia to control the Eurapeabbit. Each rabbit is a deme from the
standpoint of the virus, so that the structured elenodel of group selection can be applied.
When a rabbit dies the associated virus group besa@mrtinct, as the virus cannot survive in a
dead rabbit and mosquitoes necessary for diffudmmot bite dead rabbits. The virus groups
that are alive are the least virulent. Thereforegnethough avirulence has no selective
advantage within a virus group, it arises througimd or group selection.

Goodnight and Stevens (1997) summarize field studiggroup selection under natural
conditions. They list five studies between 1989 &arf#P6, all of which supported the
effectiveness of group selection. The studies deétl a number of traits and species, namely
cannibalism in beetles, survivorship, flower praitut and fruit production in plants, and
reproductive and worker allocation in ants. Somethafse studies use ‘contextual analysis’
based on traits like population density and pesgmground cover, and group fitness indicators
such as mean leaf area, mean plant height, and phegosynthetic rate.

Another example of group selection under naturalddens often mentioned in the
literature is biased sex ratios. Williams (1966)owhd that under certain assumptions
individual-level selection would give rise to aneaevsex ratio while group selection would lead
to a female-biased sex ratio. The absence of siaded sex ratios in nature he regarded as
evidence against group selection. However, lateafe-biased sex ratios have been assessed in
hundreds of species, which is a very possible regudquilibrium between opposing forces of
within- and between-group selection (Colwell, 19Bdank, 1986).

With regard to social insects, Wilson and Holldokh[2005) argue that genetic group
selection needs to be invoked to offer a complga@ation of the evolution of eusociality.
They regard close kinship likely to be a conseqaesfceusociality rather than a critical factor
in its evolution. They think that only group seleatis able to provide a consistent explanation
for two central empirical facts: the rareness ofoginlity and the ecological dominance of
eusocial insects over solitary and pre-eusocial pagitors. In particular, evolution of
eusociality had to involve two phases of groupdgla: initially competition between solitary
individuals and cooperative pre-eusocial groupsl kEter on competition between colonies,
groups with strong cooperation and close genelate@ness. Group selection is able to counter
the dissolutive effects of selfish individual belwy giving a chance for kin selection to
emerge. Comparison of the history of insects with without eusociality yields some insights
about preconditions for eusociality to evolve, nniedividual preadaptations such as building
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nests and feeding larvae, both of which foster eoafion within groups. Moreover, the key

adaptation of eusocial species is defense agdirstrés of enemies in which groups are better
than individuals (Wilson and Hélldobler, 2007). i#t long established that more advanced
eusocial species are characterized by more lab@iah and subtle, chemical communication,
which makes groups function more effectively inroefuction, conflicts and foraging.

Support for genetic and cultural group selectiomumans evidently cannot make use
of artificial experiments. Instead, evidence heakes a more indirect form, as discussed in
Boyd et al. (2003) and Henrich (2004). Wilson’s@pgroup-selection explanation of religions
offers one of the best arguments for the relevasiceultural group selection for the social
sciences. He shows that there always has beenga thversity of religions, that religious
groups are quite stable (existing for many humamegsions), that they compete and enter in
violent conflicts (even within single ‘meta-religis’ like Christianity and Islam), that they bind
groups very strongly through fear and punishmemt] #&hat they reproduce very well
(propagation mechanisms include indoctrinationhofdeen, rules about partners and offspring,
and active efforts to convert non-believers). Meero the suggestion that the most powerful
and impressive god is a solitary god may have ldetpenotheist religions to become dominant
in the world. Note that the evolution of religioissrelevant to economics, as religions provide
institutions and rules with important economic mepesions (lannaccone, 1999). Landa (2008)
generalizes the idea of selection of religious geoto “homogeneous middleman groups”
supported by many historical examples of merchatsgrs.

With regard to non-religious institutions, Guretkaké (2006) show experimentally that
a sanctioning institution comes out as the winndrenv competing with a sanction-free
institution. In Gurerk et al.’s experiments, despihitial aversion, the entire population
ultimately chooses the sanctioning institution. sTlmdicates the relevance of institutional
selection for collective action.

The evidence coming from primate research is mix@dme of it underpins the
relevance of groups in behavior and evolution. 8ilkl. (2003) show that infants of more social
female baboons have a greater chance of surviuitlget first birthday. Melis et al. (2006) find
that chimpanzees recognize when collaboration eful®r necessary and know how to select
among non-kin the best collaborative partners. @haghors argue that since such skills are
shared with humans, they may have characterizedmanon ancestor. However, in several
chimpanzee experiments chimps act llkemo economicus (Silk et al., 2005). In addition, de
Waal (2006, 16) notes that in primate species maldemales often leave the group and join
neighboring groups. This suggests genetic isolasamperfect and group selection effects are
weakened. One should be careful, however, notrtgjto the conclusion that such effects are

entirely absent, as genetic differences betweenpgrwill not necessarily disappear completely.
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Many reputable biologists have expressed the viest genetic and cultural group
selection has likely played a role in the evolutidrhumans, even if they question the relevance
for animals (plants are surprisingly neglected).atidition, indirect experimental evidence is
available. In psychology group experiments havenh@erformed and contrasted with similar
experiments with isolated individuals (Bornsteirdden-Yossef, 1994). Although not strictly
about evolution, these studies make clear thatdot®ns between individuals affect individual
strategies. Competition among groups turns ouetoflinfluence on group outcomes. Even the
awareness of another group makes a differencernmstef individual play. Because of a lack of
space, we abstain from mentioning further examiptea psychology that indirectly support the
relevance of group selection.

In spite of the documented experimental and englisgidence, one may wonder why
attribution of experimental or empirical findings group selection is still rare compared to
individual-level selection. Wilson (2005) convingly argues that this is largely due to ignoring
the difference between absolute and relative fan&ection 3). Typically, researchers do not
distinguish between group and individual-level st effects on fitness but immediately

calculate net effects and then automatically aitab these to individual-level selection.

5. Mechanisms of group selection

In this section we provide a set of mechanismseoktjc group selection. As some of these also
apply to cultural group selection, understandingnthcan clarify how group selection might
function in economic settings. Some of the meclmasiare necessary for group selection to
occur while others merely make it more likely ormneffective. Not surprisingly, the lack of
attention to important factors in early analysepl@rs why past researchers have often
dismissed the possibility or effectiveness of grosglection. The following factors are
considered here: (1) migrant pool versus so-caflempagule type of population dynamics
(relating to group formation), (2) (hon-random)assent, (3) (1) type of population structure
(spatial, behavioral), (5) institutions, (6) spfig of groups, (7) group conflict, and (8) non-
additive (genetic) interaction between individuégg®me of these factors have received more
attention in modeling than others. No model captwakk of them, so that there really is no
general or complete model of group selection. bt,fa systematic combination of all possible
assumptions relating to these factors is missinthénliterature on formal modeling of group
selection (Garcia and van den Bergh, 2007).

Whereas individuals are concrete, stable entigesups are more vague and fluid,
which raises the question of how groups come ixistence. Groups can originate through
random isolation, inbreeding, ecological speciaitra or non-random assorting. Slatkin and
Wade (1978) noted two alternative approaches toritbesthe colonization of areas (habitats)
referred to as migrant pool and propagule modelghé migrant pool model all populations
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contribute migrants to a common pool from whichooidts are drawn at random to occupy
areas, so that there is complete mixing of indigldi’from different populations. The haystack
model by Maynard Smith (1964) is a well-known exémpn the propagule model a pool is
made up of individuals derived from a single popialaso that there is no mixing of individuals
from different populations. Through cumulative miigas in, and selection of, genetic or
cultural characteristics, much more among-grougemity can be realized, and in turn group
selection can be much more effective. Seen anatlgr in comparison with the propagule
approach, the migrant pool model means that songetiihich might be termed ‘group

heritability’ or group reproduction — a core elemeh any evolutionary system — is largely
absent, suggesting that group evolution will beomplete and thus ineffective or even non-
existent. However, this may not be the case if groanflict is introduced (see below). Finally,

repeated group selection in a propagule type frasnewith isolated small groups sensitive to
drift can produce increasing kin relatedness atithately give rise to speciatidh.

An important cause of group formation and selectisnnon-random, assortative
interaction, which can be opposed to randomly rérgixgroups. Special cases are preferential
assorting and common ancestry (kin selection). AaBge interactions lead to nonrandom
variation among groups. This mechanism is operatige instance, if altruists are able to
recognize other altruists. This works in any ca#hiw the context of extended families and
small groups, and for larger groups if individusddisfy a minimal degree of cognitive abilities
or (social) intelligence in combination with experce (learning). Random variation in small
groups can produce outcomes that resemble non{raadeorting, which is often referred to as
genetic or cultural drift. Assorting can also octlurough kin-recognition resulting in extended
family groups, in which case group selection isiegjent to kin selection (Hamilton, 1964). In
biological contexts inbreeding is an important ca$essortative grouping according to kin
features. Other results can be obtained for diffeessorting rules. Bergstrom (2003) offers a
generalized account based on an “index of assdtydti He explains the evolution of
cooperation under assorting as the cost of codpgrabeing compensated by higher
probabilities and associated higher benefits oftingea cooperating partner. In an economic
context assortative grouping will depend on gropeefic institutions that promote cooperation

and altruism, such as education, religion, politicding systems and free press.

8 Traulsen and Nowak (2006) provide a model of greplitting. It allows only for interaction between
individuals within strictly separated groups. Greugplit endogenously when (successful) groups reach
certain maximum size, while another group is elatéd so as to keep the total number of groups
constant. This can be seen as a special type papube pool model. It is applied to prisoners ditemn
games between cooperators and defectors, and arfiemdal condition for the evolution of cooperatisn
b/c>1+n/m, with b andc denoting the benefit and cost of an altruistic @vperative act, respectively, and
n andm the maximum group size (where probabilisticalljit8pg occurs) and the number of groups.
With smaller maximum group size or with more graufige condition is more easily satisfied and
cooperation is favored by multilevel selection. Adified formula is derived for the case including
migration, which weakens the effect of group sédect
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Assortative interaction depends on the effectigsngith which individuals recognize
others with similar characteristics. This problenoiten formalized through signaling games. In
a biological sense this can depend on chemicabdtkin selection - e.g., ants). In a cultural
setting it can involve location of meeting (puldjgace - bar, political party), expression of ones
convictions (verbally, through physical appearaneeg., clothing style). In order to be stable,
this requires a constraint on, or complete lackofitations. The ‘green beard effect’ as a
special case of ‘signalling’ is relevant here (Dawk 1976; Henrich, 2004). Suppose altruists
have green beards which allow them to recognize cargherate with each other; but due to
mutation selfish individuals also start to growegrdeards. The result is a steady increase of the
proportion of selfish individuals in the populatioFhis is a special case of free riding behavior
as discussed earlier, but based on reaction talsighhe effectiveness of assortative grouping
in creating a sustainable ‘altruistic group' degemthe relative forces of assortative interaction
and mutations in defectors that allow them to sentlfake signals. If the first dominates,
altruism can survive; if the second dominatesugdtic behavior is unsustainable and driven out
by selfishness. In general, altruism can be sustiaonly if signaling and assorting is cheaper
for altruists than is faking the signal for selfisiividuals (Henrich, 2004).

Pepper and Smuts (2000, 2002) argue that theeexist of spatial or patchy
environments provides a sufficient basis for greetection, and that there is no need for ex
ante, stable discrete groups. They also preseskglictitly spatial model in which nhonrandom
assortment occurs through individuals reactingotall environments by migrating in such a
way that those with similar traits end up relatiwelore abundant in a new locality. The result is
that environments are positively correlated wittlividual traits. Environmental change, such as
environmental degradation or increasing resouraecgg, may induce individual responses that
stimulate assortment. Pepper and Smuts work cdimked to the growing literature on local
interaction evolutionary (multi-agent) models. Heagents perceive costs or benefits that
depend on strategies by other agents in their inatednvironment. For example, punishing or
being punished can both be associated with a t@stdepends on how many defectors or
enforcers exist in the local environment of an ad&ergstrom and Stark, 2003; Eshel et al.,
1998, 1999; Nowak and Sigmund, 2000). These stulllissrate the general case that a change
at a higher level (a group) alters the rules (eost benefits, or fitness logic) at the lower level
of individual agents. In such models the survivehaertain agent or strategy depends on the
local population environment, which can be inteigreas a case of the general intrademic or
trait group selection model. Trait here refersdatfires of individuals affecting the fitness of
other individuals in the group (genetic interacjidashel et al. (1998) show that in a world with
local interactions between altruists and egoidtsyiam is a strictly dominated strategy, but
altruists can survive as long as they are groupgether and push up each others performance.
For example, Noailly et al. (2009) show that loeguilibria consist of a protection layer of
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enforcers. In view of the foregoing it is surprigithat the literature on local interactions with
evolutionary agent-based modeling does not makereefe to group selection. Integrating
these literatures offers a fruitful research dimett

The traditional method to study these issues.esystof dynamic equations such as
theoretical population models and evolutionary gémeery, cannot address multilevel selection
based on local interactions and spatial heterogewéienvironment and populations (Pepper
and Smuts, 2000). The traditional theoretical apgno makes simplifying assumptions,
consistent with therinciple of parsimony (Williams, 1966), which may be wholly unsuitable
for the analysis of group selection. Possible augulfying assumptions include homogenous
populations, fixed split-up of groups and infingepulation sizes. Most fundamental is that the
groups are exogenous and fixed, whereas in motistieapatial, local-interaction or agent-
based evolutionary models groups are endogenoug Wwhundaries between groups change.
The neglect of these features partly explains whgnyntheoreticians in biology have
insufficiently recognized the relevance of groufesigon. This is all the more surprising given
that the crucial role of space for speciation wasrty recognized by the founders of modern
evolutionary biology, Darwin and Wallace, and wdaberated in the theory of island
biogeography (MacArthur and Wilson, 1967).

Bowles and Gintis (1998) regard the spatial dim@msis important to address four
mechanisms employed by communities to solve coatidin problems: (1) reputation (low cost
information about other agents needed), (2) retatia(frequent or long-lasting interactions
needed), (3) segmentation (non-random pairing ofabagents), and (4) parochialism (limited
migration among groups required). The latter twplinspatial disaggregation of the analysis as
a special type of what the authors call “structupegbulations”. At a general level, group
selection can be seen as the outcome of a spatieé¢ gharacterized by local interactions, in
which groups emerge as (to some extent) spatialyaied units. This model favors the
emergence of unique local equilibria causing grdiwersity at the global scale. In this context
the common typology of speciation - the emergerica mew species - is clarifyingdlopatric
speciation denotes the case in which one speciis §mo two species due to (spatial)
separation; sympatric speciation occurs withouttigpaisolation (difficult because of
interbreeding); peripatric speciation occurs in meta-populations at the edfe(large)
populations living in vast areas; apdrapatric speciation occurs in continuous populations
living in vast areas where subpopulations are stilife different selection environments. All
these types of speciation require group formatgiar{ing with meta-populations), in different
ways.

Van Veelen and Hopfensitz (2007) suggest that thst amportant distinction between
group selection models of altruism is in fact betwéstandard models” in which assortative

group formation is the key to group selection, eratlels in which the interest or fate of group
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members is aligned or shared. The first type of eh@&l close to kin selection models, since
here assortment is due to kin relatedness. Assottoaeises altruists to interact relatively much
with other altruists, giving a selective advantagesortment requires a propagule pool
structure. The main (or perhaps only) example efstcond type of model is group conflict, as
the fate of individuals in winning or loosing graupre perfectly aligned. Assortment is not
required here, and group selection due to grouglicbmight even leave an impact with a
migrant pool structure (i.e. random remixing of gwe in each period). Although the proposed
distinction might not serve as a disjunct clasaifiin (as the group selection types are
complementary rather than exclusive) it touchesnugey factors and processes (and possibly
even necessary conditions) underlying group seleciisee also van Veelen, 2008). In
particular, it clears up some confusion about kilection versus group selection: kin selection
is a special case of the first type of model, bigs no relation to the second. It is not unlikely
that groups are generally more competitive and gttonconflict than individuals, because of a
sharp in/outgroup distinction (parochialism).

The distinction between group selection by assartraed shared fate bears a relation
with Boyd and Richerson’s (1990) discussion of Iipldt stable equilibria (MSE). The ‘shared
fate model’ is just one way to get MSE. Boyd andHerson show that in systems with
evolution of social behavior that have more thae emolutionarily stable strategy (such as
coordination, reciprocity and sexual selection ganselection among groups can cause the
spread of the strategy that is most likely to dbote to the formation of new groups. A
condition for this is that processes increasing fileguency of successful strategies within
groups, like behavioral variation through cultuaaljuiring, need to be strong relative to inter-
group migration. Henrich and Boyd (2001) show thalusion of competing, realistic strategies
of cultural transmission (namely, copying the m&stcessful individual and copying the most
frequent behavior) in a cooperative dilemma geesratMSE problem at the multi-group level.
Cultural group selection acting upon this can gateea unique equilibrium for the population.

Avilés (2002) introduces a new element into theugrcselection literature. She
distinguishes between cooperation (or altruism) ‘@ndupishness”. This allows her to trace the
‘coevolution’ of the two characteristics of indivdls. Groupishness is taken to mean that
individuals are prone to join larger groups. Iniédd, it is assumed that group size influences
the fitness of individuals. A main finding is tHateloaders — groupish non-cooperators or free
riders — increase in frequency in the populatiaidy are rare, but are selected against beyond a
threshold frequency because of a reduced prodtyct¥ithe groups that host them. The result is
periodic cycles in the population composition. Rediato this is the recent work on “identity
economics.” Akerlof and Kranton (2000) use a utilihaximizing model to examine the
psychological basis of self identity. Davis (20@rpvides a convincing critique of this model
from the point of view of social psychology. Hegaes that treating identity merely as an
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argument in a neoclassical utility function does axddress the question of how social identities
are related.

Finally, group selection is more effective in theegence of non-additive (genetic)
interaction between individuals (in a group) or #imear cultural interaction between
individuals (institutions) (Goodnight and Steveh897). This may take various forms, such as
genetic interaction within (epistasis) or betwendividuals. Cultural interactions may occur
between individuals or within an individual, wheretsynthesis of different cultural elements
(culturgens, memes) determines the cultural fitmégkat individual Such cultural interaction
can result in an increase in group differenceseeessary basis for group selection to work
upon. Unlike additive interaction (or independen€éndividuals), non-additive (or non-linear)
interaction allows for a larger effect of groupesion compared to individual selection. The
reason is that the latter type of interaction metwad there will be less similarity between
individuals in different generations (parent andspfing). Individual-level selection then
typically will be weaker. Moreover, group selectioan influence or control the interactions
between individuals, since it operates at the hidgnel which includes the interactions, so it
can select among these. Individual selection cadadhis by definition, as it works at the level
below the group (i.e. the level of individual irdetions). It is worth noting that many of the
traditional writings on group selection — includitfgpse using simple models — neglect gene
interaction and focus only on single genes or assaaditive gene effects. Despite its empirical
relevance, this issue seems not to have receiv@idient attention in discussions of cultural
group selection.

We have presented many mechanisms and factorsthainfluence the feasibility and
effectiveness of group selection. By way of summdigble 1 contains some of the insights

about group selection mechanisms, which may béringdo economic applications.

[INSERT TABLE 1 HERE]

6. Cultural group selection

Although the foregoing section was not restrictedjtoup selection in biological species, it is
useful to consider group selection in relation tionlan social groups in more detail and identify
distinctive mechanisms and factors. Cultural greelgction pertains to socio-economic human

systems, without any specific direct role playedgbpetic diversity and associated mechanisms,

° This aspect of interaction of genes or individuws been generalized through the notion of social
heterosis. This means that synergetic effectsmeds benefits arise in groups as a result ofdaotems
between genetically diverse individuals (Nonacs ldagheim, 2007). In particular, groups can include
phenotypic expressions through multiple individuabst cannot be combined in single individuals.sT hi
suggests a functionality of groups that is not $jntipe sum of the individuals. From an economic
perspective, one could interpret this as compleamgrgpecialization or labor division, which may Wor
to the benefit of all group members.
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but instead cultural evolution being driven by stamal cultural variants and transmission
mechanisms. The evolution of group-unique sociaimsoreinforced by systems of rewards and
punishment, prestige-based and conformist imitatiand assortative interaction (group
formation) are important elements of cultural gragection. Next to historical genetic and
cultural group selection being responsible for eatifeatures of human society, it is likely that
cultural group selection affects socio-economiangies in our time.

Group selection acting upon humans operates acapridi two broad categories of
mechanisms, namely differential population growthgoups (genetic group selection) and
cultural transmission (cultural group selectiondr Example, the historical diffusion of early
agriculture may be attributed to both general meidmas, where the relative contribution of
each may have varied over time. Of course, culttreaismission and differential population
growth can also join forces, as when groups mergene group takes over another, or even
interact (coevolution). In this case, some ‘reageanent’ of behaviors and cultural habits will
occur, for example, where one group will be domin&teele (1987) mentions a kind of reverse
‘law’ suggested by Marx, namely that conquest naften leads to adoption of the culture of
the conquered than of the conqueror. Differentigpidation growth is based on the group
differences in the net effect of birth and deattesaand includes as specific mechanisms
intergroup competition (successful groups replass successful ones through multiplication),
intergroup conflict (possibly with extinction), andifferential population growth through
reproductive success or “demographic swamping¢ tenrich, 2004).

Cultural transmission involves various mechanismgpictlly studied in social
psychology, such as conformist and prestige-basadsmission, following norms, and
punishing non-conformists or norm-violators (BoywlaRicherson 1985; Richerson and Boyd,
2005). Cultural transmission based on the advawcogditive and cooperative capabilities of
humans make group selection in humans possibly mranrgounced than in other animals. This
is reinforced by the fact that human intelligennbances group formation, through recognizing
like-minded individuals (assorting), coordinatingtians (agreeing upon rules and standards),
and organizing complex labor division and instidu8 (language, planning, forward looking
behavior). Humans have further been very effedtiverganizing war-like activities, thus being
successful in cultural take-overs. Richerson angdB(2005) suggest that the propensity of
humans to cooperate evolved through group seleqionesses. Cultural variation can more
easily respond to group selection because cultliif@rences can be maintained even if there is
substantial migration among groups (Cordes eR808). The importance of interaction among
cultural beliefs to cultural group selection istéesby Henrich (2007) and Boyd and Richerson
(2002). Cultural group selection is likely to beawen have been more effective than its genetic

counterpart (Cullen, 1995).
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Biased social transmission is a dominant categboubural acquisition and it may be
important for cultural transmission between groapsvell. Individuals are predisposed to adopt
certain pre-existing cultural variants, and so ¢hedll increase in frequency. Boyd and
Richerson (1985) distinguish three types: (1) coinfer direct) bias, where the adoption of
cultural variants depends on the properties (dt@mess) of the variants (e.g., food
characteristics); (2) prestige (or indirect) bide® imitation of certain characteristics (e.g.Jesty
of dress) perceived to be associated with othegarded as attractive (e.g., fame, wealth,
happiness); and (3) frequency dependent bias, wintation of the majority is dominant. The
latter is also known as conformist transmissiospd of rapid learning strategy which Henrich
(2004) distinguishes from normative conformity, teategy to avoid punishment and reap
benefits of group membership. Content bias is neffiective but involves more time and costs
compared to the other two mechanisms.

To understand the difference between cultural ametic group selection, one should
realize that whereas differential population grovgtltharacteristic of both genetic and cultural
group selection, horizontal (from peers) or obligfrem non-parental adults, such as teachers)
transmission is typical for cultural acquiring lrare in genetic evolution. The reason is that
cultural habits can be changed through imitatiom,tlgat there is no need to replace their
carriers, while a change in genes requires that ¢cheriers (vehicles) be replaced.

Cultural group selection can build on the existerafe institutions, leading to
competition between, and thus selection of, instihs (Gurerk et al., 2006). This can be
regarded as a proximate answer to many relevagares questions. An ultimate explanation of
cultural group selection requires an explanatiorthef emergence of these institutions, which
can be founded on genetic evolution, whether basdzetween-individual or between-group
selection. To illustrate that institutions can sogppcultural group selection, note the role of
organization within groups, taking the form of leahical control, legislation, and even
representatives of groups interacting (negotiatinigf) each other. Institutions like social norms
homogenize groups, which in turn may lead to ppéidn in a population consisting of
multiple groups with distinct social norms. Thiclieases the diversity of groups and possibly
group conflict, both of which contribute to theesffiveness of group selection. Surprisingly, the
human capacity for imitation plays an importanerii creating diversity. Frequency-dependent
imitation or conformist transmission is an impottamechanism in this process: individuals
adopt a behavior that is frequently observed. Ifucal habits of dominant individuals differ
among groups, groups will become very different levhinternally rather homogeneous
(Henrich, 2004). Prestige-based transmission cam hlae same effect in terms of causing
homogeneity within groups. It means that individuebpy the behavior of an individual they
regard as successful. In larger societies, netaotkinformation externalities may do the same
job as conformist transmission. In the jargon obletionary economics they cause a path-
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dependent development towards homogeneity withid diversity among groups (Arthur,
1989).

Henrich (2004, Section 6.2) discusses two otheoimamt mechanisms: punishment of
non-conformists (norm violators) and normative confity. The difference between normative
conformity and conformist transmission is a sulothe: the outcomes can be the same, but as
opposed to the first the latter is based on tha ithat the majority is indicative of the best
choice. A relative gain (relative benefits or wedfamay be involved when the absolute cost
that goes along with punishing felt by the enforissfower than the absolute cost of being
punished felt by the victim. This is consistenttwihe widely documented human interest in
relative payoffs and well-being (Bruni and Port@032).

Various institutional mechanisms are responsible deeating group stability and
replication. They can be seen as contributing tond of heritability at the level of groups,
which enhances the effectiveness of group selectkon instance, the low direct fithess of
individuals behaving altruistically is compensateg the social capacity to replicate pure
altruism in subsequent generations, namely throsgtial institutions and norms. This is
reinforced by the existence of a meta-norm, thdingihess to punish a person who did not
enforce a particular norm (Axelrod, 1986). Norme &rore stable under certain meta-norms.
The fact that norms generate meta-norms can bedexjaas an emergent property, or a new
level in the multilevel evolutionary system of imtiuals, groups and group institutions and
organization. Other mechanisms supporting a norsiesy are dominance, internalization,
deterrence, social proof, membership, law and egjaut. Persistent groups like religions are
proof of the effectiveness of these mechanismsgiil 2002).

Next to selection one can identify innovation a tavel of groups. Innovation may be
more rapid (difficult to compare though in terms afconcrete indicator) in groups than
individuals, especially since many (meme) innovaiospring from complementarity,
combination and cooperation. For example, congoisnhe group by another can give rise to
combinations of elements of two cultures that cgadIto new group institutions. Apart from
this, random cultural variation can occur, as galtdransmission involves ‘errors’ of various
kinds. In fact, the rate of culturally transmittedrors is probably much higher than that in
genetic mutation. ‘Institutional drift means that small groups, cultural and institutional
mutations may have a large impact, causing theepotise culture to be less stable. Note the
similarity with the biological notion of genetic orolecular drift.

Once created, institutions can thus reinforce gsaamd support group selection effects
along the line of group stability and inheritanaed between-group variation. Cultural variation
can be created, maintained and enlarged throughemding offspring and immigrants from
other groups. Certain groups adopt the more sutteasdes and habits of other groups. The
intellectual capacity to learn, (re)search, und@erdf predict, and communicate in a
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sophisticated way is required then, which in tuequire the more fundamental capacity of
empathy and language. Simon (1990, 1993) arguégitren bounded rationality the evolution
of a trait like docility, being sensitive to sugtiess, persuasion and information by others, was
logical and inevitable, especially in children bailso in adults. This contributes to the
effectiveness of institutions fostering group sttet

A rare analysis of the role of institutions in agp selection context is Bowles et al.
(2003). Their model allows for an analysis of tlfifee of two policies or institutions, namely
resource sharing through a (linear) tax and a ¢umif redistribution scheme of tax revenues,
and segmentation where individuals interact prdtsisally with similar and other individuals
(reflecting geographical organization or culturapibsitions). Numerical analyses show that
these institutions can retard within-group selectgainst altruists.

The separation between genetic or genetic andraulgwoup selection does not mean
that these are independent. Genetic diversityjkedylito indirectly affect cultural diversity (in a
non-deterministic way) while cultural evolution (ether by between-group or between-
individual selection) affects genetic diversitylafmans. Indeed, the history of human evolution
arguably shows a subtle interaction between cultanal genetic evolution. The interaction
between evolution through cultural transmission difterential population growth has been
referred to as gene-culture coevolution and duatritance (Cavalli-Sforza and Feldman, 1981;
Boyd and Richerson, 1985; Richerson and Boyd, 2006jtural traits have an impact on the
survival and reproduction, or the genetic fitnessndividuals, and in turn are influenced by
these. For instance, certain food habits includeegathat are not easily learned but must have
been selected, as they are related to toxicity.dBagd Richerson refer to this as natural
selection of cultural variants. Dual transmissi@an explain the enlargement of differences
among groups. Cultural evolution is based on caltuacquiring or learning. Economic
institutions can be regarded as a specific typecofogical niche that influences the selection of
individual traits, which gives rise to a coevolui®f individual behavior and institutions
(Bowles, 2000; van den Bergh and Stagl, 2003). Tggam (2000) notes that niche construction
by a group that enhances its survival and growgésisely a group feature that can be selected
for through a process of group selection. Findlbland et al. (2000, p.131) have used the term
“niche construction” to denote “the capacity of amgsms to modify sources of natural selection
in their environment”. Durham’s (1991) typology géne-culture coevolution illustrates the
interaction dynamics that may involve group setscteffects. One can have coevolution with
one population being guided by individual-levelesgion and the other by group (or multilevel)
selection, but it is also possible that both popotes are subject to multilevel selection. The
resulting combination of multilevel and coevolutid@ads to a system with a degree of

complexity that is beyond intuitive comprehension.

28 Page 26 of 44



Finally, groups can change their composition angcsire not only through genetic and
cultural group selection but also through goal+uiee planning and control. The latter is of
course an institution that itself has evolved otiare, but contributes to non-evolutionary
change once having come into existence. As a resudir a sufficiently long time period,
cultural and economic change, whether occurrinigdividual or group levels, is likely to be a
combination of evolution and non-evolutionary farchn relation to this, the notion of “guided
variation” (Boyd and Richerson, 1985) is relevatgpoting that humans can consciously and
purposefully change their behavior, rules and natmsugh learning by doing (trial-and-error)

and communication. This involves self-generatioaltérnatives.

7. Some applications of cultural group selection in economics

Here we outline themes in economics that can Headirnto groups and group evolution. Our
exposition is not meant to be complete in termsayerage or description of specific research
problems, questions and approaches, but merelyé¢ocag idea of the broad range of potentially

interesting applications.

The selection of organizational routines

Nelson and Winter (1982) proposed the notion otineuas a property of an organization. A
routine consists of a complex set of skilled indials interacting simultaneously and
sequentially. The interactions are crucial, andedepon earlier contacts (learning, adaptation)
and organization-specific ‘language’. Organizatiom@mory cannot simply be reduced to the
sum of individual memories, and neither to bluefstirNo single individual, including the
‘boss’, possesses all the information to keep thgamization running. The skills and
communication experiences are not formally expiisard the ‘boss’ may not even be aware
of them, let alone be able to articulate them. nbatine breaks down it is not easy to restore, as
it is the result of evolved cooperation, trust amatual understanding. Therefore, organizational
routines can be regarded as an emergent propetiye afroup of individuals supporting it. The
new employees are influenced to fit in the existgrgup so as to contribute its objectives.
Changes in routines, and especially transitionsifome to another routine, might be reframed
as competition between, or selection of, routinegnsas groups of individuals with
complementary skills. The composition of a groupl aifect the performance of the related
routine and thus affect the between-routine selactit a higher level the competition between
organizations can be seen as competition betwempgoutines or sets of group routines in
different organizations. Hodgson and Knutson (208i7@ss the importance of group cohesion
as a condition for group selection to occur, whethéhe case of selecting “routines” or “social
positions.” Transferring ideas from group selectioeory and models to this area might lead to
new conceptualizations, insights and formal modeith possibly a better understanding of
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how interactions of employees in a firm translatéoifirm performance, dynamics and
interaction with its environment, including compieth with other firms. This would imply a
much-needed multi-level approach to the study effttrm. An interesting question would be
how within-group selection (of employees) and betvgroup selection (i.e. between routines,
or between firms) combine: which selection type dwates under what conditions: type and
size of firm and market, presence of regulatiomsconer behavior and public opinion?

Group or multilevel selection allows opening thack box of routines, and describing
simultaneously the dynamics of individuals withutines, and of groups of individuals that
form or generate routines. Nelson and Winter iniiyicmiote the multilevel nature of the firm,
by recognizing that routines are complex sets augs of skilled individuals interacting
simultaneously and sequentially. Admittedly, thaikable group selection approaches may fall
short in certain respects or might require moldingbecome more suitable for the current
context. For instance, they emphasize similar rathan complementary behaviors, while
routines depend very much on labor division anaigfized tasks. But the latter features are not
inconsistent with group selection. It should furtbe noted that groups can be interactors in the
process of selection of individuals (Hull, 1980)amr adapting entity themselves (Lloyd, 2005).
Although application of group selection to routimeay be seen to emphasize the latter role,
inevitably routine (group) selection will affectleetion of individuals (or their characteristics)
within routines, which in turn will affect the fiess of routine&’ Such a multilevel evolutionary

perspective may enrich Nelson and Winter’s basim&work.

The selection of institutions and organizational structures

Whereas the previous example focused on organmadtiooutines, organisational group

selection in the economy can also give rise to gasiin the frequency of certain organizational
structures. Defining features are size, hierar¢hgteucture, ownership/control separation,
horizontal/vertical structure (departments, matriahd spatial structure (geographically
separated sub-units). The evolutionary approachntterstanding organizations developed by
Hannan and Freeman (1989) is relevant here. lt@yaivo theories of organizational change
that involve adaptation. The first, referred tosatection (population adaptation) theories, is
based on the idea that variety arises mainly fraw rganizations. Existing organizations

adopt a certain structure very early in their ifed rarely change it, since they are not flexible

191 Joyd (2005) takes the literature on the leveld anits of selection as a starting point to clagfpup
selection. She identifies four fundamental questiéh) The interactor question: what units are gein
actively selected in a process of natural sele@tlanked to group selection, this requires ideimigythe
conditions under which group selection influendesevolution of individuals. (2) The replicator
question: which organic entities actually meetdbénition of replicator? (3) The beneficiary quiest
who (individual, group) benefits from multilevel@ution, in the short run (adaptations) and inltreg
term (ultimate beneficiary species, lineages @ledl)? (4) The manifestor-of-adaptation questibmiet
level(s) do adaptations occur or what is the eiititgfividual, group or both) that does the adafing
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but rigid. As a result, major innovations in orgaational structure and strategy occur early in
the life cycle of firms and sectors. Adaptationwscat the population level, which involves the
founding of new organizations and the demise of nlth-adapted organisations. The second
type, (individual) adaptation theories, starts frthra idea that individual organizations respond
and adapt to environmental changes, threats andrimpyities by adapting their strategy and
structure. The largest and oldest organizationsefbee have superior capacity for survival
(selection). Market and firm demography studieswshbat there is a large variation in
organizational structures (Hannan and Freeman, ;1988rroll and Hannan, 2000).
Organizational evolution means a change in foresnents and connections. In addition, it can
involve reallocating resources, or even splittifigparts. This can be a useful strategy if group
size becomes too large. It can be seen as a spadal of group selection. More generally,
groups of activities might work together and corepatthis way with others. Thus selection of
organizations can involve group selection. In addit selection among routines in separate
organizations might receive attention, which comm@gth the previously discussed theme.
Somewhat in the spirit of Hayek (1976), the evantiof institutions can also be
understood as resulting from group competition @&iret al, 2005), although the traditional
evolutionary focus is on individual-level procesg§dsdgson, 2004). If institutions are strongly
connected to specific groups, then dominance overgence of institutions may result from
competition between those groups. This is an altera to the dominant view in economics to
regard institutions as the result of purposefulnplag and policy making. Diffusion and
disappearance of institutions due to group seledsan idea especially relevant to understand
social-economic history. Indeed, the latter carcheracterized by local economies and groups
competing for scarce space, resources, market @ermaad political power. An application of
particular group selection assumptions, extendél insights from institutional economics on
the emergence and intrinsic dynamics of institigigman den Bergh and Stagl, 2003), may
clarify features of, and changes in, economic fngtins. Other lines of research might address
the interaction of interest groups, the competitidrpolitical parties for members and voters,
and the emergence of international institutionaultegy from coalitions (such multilateral

agreements on environment, trade and human rights).

Public decision making and other-regarding behavior

Mainstream economics, whether based on neoclagsioalomics or public choice theory, casts
public institutions in a static choice frameworkthvigiven input data on options and
preferences. Neoclassical economics, implicitlyemplicitly, aggregates all preferences into a
single social welfare function, despite the faeit thrrow (1951) showed such an aggregation is
impossible. Public choice theory adds more compteand detail by allowing for multiple
stakeholders, leading to game theoretical concbpatians at the level of groups.
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Of course, it is easy to circumvent or solve Arowaradox. For example, one has to
step outside the static model boundaries and tat@ account that individuals are other-
regarding, communicate within groups, deliberate iafluence each other, and are sensitive to
group norms. This process is dynamic, not statid,itis therefore no surprise that evolutionary
theories have been invoked to understand it (Waohlgk, 2002). Groups compete for public
attention and support, which influences public chsi This suggests a role for group selection
in the analysis of public decision making. Howeymirblic choice theory has not addressed the
multilevel nature of this problem. Individuals irdet within groups, the composition of these
groups changes over time, leaders change and #wplehanges as a result, having impact on
coordinated efforts within and thus performancetied group. In turn, this will affect the
competition between, or selection of groups — wrethterest groups or political parties. A
group selection perspective might better deal wlid upward and downward causality that
characterizes political and public decision-maksygtems, and thus offer a better tool for

understanding political dynamics.

Rationality, markets, crowding out of social norms and public policy

The economic theory of public policy is dominatgdthe assumption of ‘rational agents’ and a
strong focus on monetary incentives. Group theot@svey the message that it is not just
rational for humans to make decisions as socialgseibut it is an essential characteristic of our
species. Likewise, incentives for individual actame socially constructed and include a gamut
of positive and negative enforcement mechanismswvl&o (1998) emphasizes that group
selection is moreover an important alternative dtalration, reputation and segmentation in
understanding innovation and diffusion of socialgsirable traits of human behavior. Effective
policies should reckon with these foundations (Fetd Fischbacher, 2002; Gowdy, 2004).

A group perspective on the dominance of marketdammnomies, diffused through
deliberate pleas by politicians and economistsyiges a number of refreshing insights. Bowles
and Gintis (2002, p.F422), in discussing the bésefif community structure, note that
“communities solve problems that might otherwis@esgy as classic market failures or state
failures: namely, insufficient provision of localilplic goods such as neighborhood amenities,
the absence of insurance and other risk-sharingrtypgties even when these would be
mutually beneficial, exclusion of the poor from ditemarkets, and excessive and ineffective
monitoring of work effort.” One might add monitogrof norms and lack of anonymity that is
the cause of so much urban crime. This is congistéh a statement by K.J. Arrow (cited in
Bowles and Gintis, 2002): “norms of social behaviou (may be) ... reactions of society to
compensate for market failures”. Indeed, perhapgbkbehaviour should be better exploited by
public policies. Examples are promoting desiredavedur by offering rewards (creating status)

and widely diffusing information about exemplatocases and individuals, for instance,

28

Page 30 of 44



regarding successful energy conservation by holdeley energy innovation by firms in the
face of risks posed by climate change (Nannen ancden Bergh, 2009).

An issue which also deserves attention here isctbevding out of certain types of
socially desirable behaviour by individuals (sodalgroup norms) by monetization of values in
markets and specific legislation (Fehr, 2002; Fr&997; Frey and Oberholtzer-Gee, 1997;
Polanyi, 1944; Vatn and Bromley, 1994; Vohs et2006). Such crowding out is more effective
in markets characterized by ephemeral and anonyrfasuepposed to durable and personal)
interactions between economic agents and by lowy etd exit costs. According to Bowles
(2008, 1605) the unintended effects of economientiges “occur because people act not only
to acquire economic goods and services but alsaoistitute themselves as dignified
autonomous and moral individuals.” Economic inceggican undermine group selected norms

that promote the social good.

Group selection and common pool dilemmas

Various communities around the world are involvedvhat has been called self-organization in
the context of common pool dilemmas (Ostrom, 199@)far, no group selection argument has
been used in this literature, although the evolutibinstitutions has received ample attention in
the context of common-pool resources (Noailly et aD07, 2009; Sethi and Somanathan,
1996). A central question is whether resource eusfland overuse should be addressed by
strict policies set by higher-level governments, instead by relying on the endogenous
formation of use regimes. Case study research anidt®nary reasoning show that externally
imposed rules and monitoring can destabilize capmer (Ostrom, 2000). Under imperfect
monitoring, external regulation may be undesiraddt will be ineffective and even harm the
self-organisation process underlying the emergefhc®rms. With the presence of groups, self-
organization may becomes more effective, as meal@épperiments are done in different groups,
and the most successful one can spread to the gtbeps — a form of group selection. Boyd
and Richerson’s (1990) finding (see section 5) estyg that in the case of a problem
characterized by multiple stable equilibria (MSEpup selection may act as an equilibrium
selection mechanism. On the negative side, groupmpetition might be fiercer than
competition among individuals, with possibly negatconsequences for resource sustainability.
These are interesting issues for research, whialddavolves studying the role of group size,
within-group heterogeneity and hierarchy, conformigr imitation, social norms, punishment,
and the effect of external regulation on multileselection. Further, the effect of the type of
interactions between individuals and groups mighteRamined, such as downstream effects

(unidirectional), extended (complex) networks aretely neighboring contacts.
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Group selection and socioeconomic power

‘Power’ is a central idea in other social sciendest it is almost completely lacking in
economics. The important exception is market powvieg, ability to deliberately influence
prices. However, in general the notion of poweksaa convincing theoretical framework. An
important reason is that mainstream economicssreliethe notion of representative agent, and
so ignores groups and related power issues. In Witk this, there is no agreement on
definitions and indicators of power in the liter&Herrmann-Pillath, 2004). Possibly, the most
important theory in economics that bears a diretdtion to power is principal-agent theory
(Jensen and Meckling, 1976). It describes a pral@pd an agent with different objectives and
information sets, which is a cause of moral hazéhiings get more complex if it is recognized
that firms function on the basis of interactionsween groups (as suggested in relation to the
foregoing themes ‘routines’ and ‘organizations). fact, some of the complications have
already been studied, using multiple agents amtip@ls (Dosi et al., 2003). However, these
frameworks still neglect the specific features afugps.

Since power is scarce (a kind of zero-sum gamig)étonomically relevant in multiple
ways. Moreover, recognizing that power involvestomnover, or influence on, groups, means
that a setting of multiple groups and their intémats offers a potentially useful starting point
for a general conceptualization, formalization amalysis of power. Power can further be
linked to historical contingencies, vested inteseahd positive feedback operating through
increasing returns to scale, which suggests thevaate of the evolutionary notions of path-
dependence and lock-in.

Power also plays a role at the level of politicsl gnublic policy. In the context of
complex public issues, often multiple groups emergeind specific (vested) interests. Relevant
groups considered in public choice theories ar#igiahs, public officers (‘bureaucrats’), firms,
ngo’s and consumers. However, the specific groafufes of each of these are not addressed..
Such interest groups can be regarded as the mdsadisortment, leading to quite homogeneous
groups and sometimes polarization or large varetg even conflict at the group level.
Polarization is a clear phenomenon in politics. Upreelection is capable of describing the
strategic and unintended interactions between #news groups and the formation and role of
power.

Finally, in a modern society, groups compete ferdttention and (financial) support of
individuals. This involves advertisement and sgmteinformation provision. Using group
selection theory to study power realized througbhsmeans may deliver interesting insights
about the impact of information provision and lesstor regulating advertisement. For a more
complete and systematic discussion of power irticgldo group selection see Safarzynska and
van den Bergh (2009).
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8. Summary and conclusions

The above discussion highlights the richness ofutamary thinking about groups and group
dynamics. Such thinking implies a multilevel analgt approach, comprised of individuals and
groups as well as the interactions among them. Hanpmssess a large capacity for other-
regarding behavior, sophisticated communicatioftucal transmission and social organization,
as well as a tendency to behave in a parochial erail these contribute to the effectiveness
of group selection processes. Humans show cooperatid altruism in much larger groups
than most other mammals, further supporting theerg@l relevance of group selection for
understanding human behavior.

Genetic group selection is now regarded as theatbtifeasible, and it is supported by
a large number of experimental and empirical stdi@ultural group selection is more
controversial but potentially more relevant for ramsocieties, since cultural evolution operates
over shorter time spans. Cultural and genetic eéiarluboth at individual and group levels, may
interact, leading to gene-culture coevolution. @t group selection is a process in which
horizontal cultural transmission dominates — asospf to (predominantly vertical) genetic
transmission in genetic group selection. Whereasetge transmission normally requires
replacement of the carrier of the gene(s), culttrealsmission can work in two ways: imitation
of others, and replacement of individual carriekcwdtural habits. Simplifying a bit, one can
further distinguish between kin, reciprocal, andugr selection, and say that kin selection is
relevant to family groups, reciprocity to mediureesi groups where everyone knows each
other, and cultural group selection comes into pidgrger groups:

Economists can learn much from the group seledtterature, recognizing that care
must be taken when transferring ideas and condepts one discipline to another. We have
sketched some possible applications of group sefecnd posed some research questions
within the field of economics. A consequence ofodieing economic systems at both individual
and group levels is that upward and downward caursate combined, leading to a ‘multilevel
economics’ rather than a “microfoundations” apptoéenly upward causation). Evolutionary
thinking has become an accepted approach in ecesomwitness the regular appearance of
evolutionary game theory in mainstream economiasrnals. But the overemphasis on
parsimony in modeling and analysis by focusing ne (between individuals) selection level, is
unnecessarily restrictive. A structurally completelutionary model needs to reckon with the

possibility of group selection effects.

1 Koopmans (2006) adds the notions of group andiomiasy altruism. Group altruism reflects the
effects of genetic and cultural group selectionijevimissionary altruism denotes the case wheraisitr
increases the benefactor’s receptiveness to then(ahintended) cultural message of the donor.
Koopmans (p. 17) explains the cultural succesheftissionary strategy as: “the missionary is an
emblem of success and as such he is a virulentsaficontagion for cultural imitation — from thipe
that he smokes to the God that he worships.” Herai Boyd (1998) capture this phenomenon under
the more general notion of ‘biased cultural trarssioin’.
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We reviewed the main mechanisms of genetic andurallgroup selection and how
group selection might function in economic settingée discussed the role of migrant pool
versus propagule, non-random assortment, spatipulgon structures, institutions, group
conflict, groupishness, and non-additive (genetibehavioral) interaction between individuals.
Some of these factors have received more attefionodeling than others, while no model
captures all of them. An unsolved problem is hovetapirically or experimentally distinguish
between them.

Current group selection models have mainly adddeatteuism (mostly in PD games)
and the evolution of biased sex-ratios. We argaetthese do not exhaust the range of possible
alternative evolutionary settings. Empirical andperkmental studies suggest that group
selection can foster survival strategies beyondlithgations of between-individual selection.
Group selection requires interdependent individertities, such as non-additive genetic or
cultural interaction or other-regarding behaviaret just altruistic actions but also envy, status-
seeking or any other social interaction. Finallsoup selection effects may be dominated by
other types of effects, such as repeated game wpebenomena (reciprocity, and indirect
reputation and reputation) and costly punishmewpiwvéier, when repeated games do not well
describe the evolutionary problem at hand, it sthdnal recognized that the latter solution, costly
punishment, creates a second-order free rider @moblThis in turn requires invoking
explanations like conformism, signaling, meta-noemd group-selection.

In this paper we indicated a range of themes aséareh questions that might benefit
from invoking (cultural) group selection thinkinibp particular, we mentioned the selection of
organizational routines, the selection of orgamiret! structures, the crowding out of group
norms by markets, design of regulation and ledgstatthe role of group selection in common
pool dilemmas, using group selection to better wsidad the notion of socioeconomic power,
and the evolution of institutions through group eatition. In applying group selection to
socio-economic phenomena, specific problems willehto be addressed. For example, what
does the simultaneous participation of individualsnodern societies in multiple, overlapping
groups imply for the effectiveness of group setat® And how important is conflict versus
assortment? In addition, existing concepts andgjmsiregarding the functions, composition and
formation of groups from economics, sociology aadia psychology may have to be included
to increase the relevance of applications of grselection theories to economics. This may

ultimately lead to a multilevel approach to economolution.
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Table 1. Factors determining the effectiveness of group selection

Factor Negative if present Positive if present
Population structure Migrant pool (temporary Propagule pool (permanent, separate
and dynamics groups) groups)

Migration (Non-random) assorting.

Endogenous splitting of groups

Among-group diversity  Small Historically large

Initially random Initially non-random (e.g., assorting)
Spatial structure Spatial isolation

Local interaction

Spatial clustering/assorting
Selection pressure Direct interaction among groups,

Group conflict

Biased cultural transmission

Individual interaction Genetic or behavioral Non-additive (genetic) interaction
independence between individuals (in a group) and
of individuals cultural interaction between

individuals (institutions) increase
group differences
Group coherence Weak internal group relations Stable group, Propagule pool
Migrant pool Strong internal relationships

Group institutions (norms, punish,
reward, sharing)

Unique communication/signals
(chemical, language, cultural habits)

Groupishness Groupish free riders Assortment @figish altruists
Group size Large group size negative as it Large size positive if synergy of
hampers genetic or cultural (complementary) individual traits
drift, and may involve costs (e.g., labour division)
(anonymity, communication, Small group may allow for spatial
coordination, monitoring, isolation and random (genetic or
compliance) cultural) drift
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