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The study of transformation and change is one of the most important areas of social science
research. This paper synthesizes and critically reviews the emerging traditions in the study of
change dynamics. Threemainstream theories of evolution are introduced to explain change:
the Darwinian concept of survival of the fittest, the Probability model and the Complexity
approach. The literature review provides a basis for development of research questions that
search for a more comprehensive understanding of organizational change. The paper
concludes by arguing for the development of a complementary research tradition, which
combines an evolutionary and organizational analysis of transformation and change.

Introduction

In this paper, we look at a broad-ranging view
of the dynamics of change and transformation
in organizations, and how they can be
interpreted in terms of evolutionary theory.
Our discussion reflects a relatively new area
of study, which links together a disparate
number of sources, as diverse as economics,
biology, mathematics, sociology and philos-

ophy. Our objective is to move beyond the
conventional paradigms of change analysis, to
introduce novel perspectives of how organiza-
tions change, and to stimulate others to work
on these issues.

Evolutionary theory’s more famous com-
ponent is without doubt Darwin’s concept of
natural selection and its offshoot: ‘survival of
the fittest’. We start our discussion by
dispelling some of the myths on Darwinism
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and its relevanceto the much wider field of
evolutionarytheory.

We proposeto link the body of knowledge
on organizationalchangeand transformation
to the threemainstreamtheoriesof Evolution:
theDarwinianconcepts,theProbabilitymodel
and the Complexity approach.Each main-
streamis discussedin detailwith respectto its
relevanceto organizations.

Whendealingwith the subjectof organiza-
tional change,it is important to understand
that speed of change does not reflect the
magnitudeof change.The speedof change
representsonly onevariablein organizational
change,and that one variable may not be
significant for transformation.On onesideof
the spectrum, we look at evolutionary or
incrementalchange,which refers to a slow,
systematic course of action. Darwinism
subscribesto this idea of a slow build up of
change.At the other end,we look at revolu-
tionary change,which usually refers to the
suddennessof the change.In termsof evolu-
tionary theory, this is broughtabout through
strongmutationsfrom the norm occurringat
rapid intervals,oftenreferredto aspunctuated
equilibrium. The dynamicscan be explained
through the Probabi l i ty model and the
Complexityapproach.

Whether revolutionary and evolutionary
changeslead to transformationdependson
the time continuumof observation.Palaeont-
ologistaremorelikely to witnessmajor trans-
formation becauseof the millions of years
they observe.In our study of organizations,
the magnitudeof changeor transformationis
measuredin terms of depth and impact on
culture.Ourperiodof observationis limited to
a few decades,and long-term longitudinal
studiesarefew andfar between.Thispointsus
to two major considerations.First, the adop-
tion of evolutionarytheory to organizational
changehas to be modified becauseof the
disparity between observing millennia and
observing decades. Evolutionary theory in
organizationalstudiesis a tool for generating
perspective,but not a measuringinstrumentof
change.Secondly, the internal processesof

changewithin an organizationbecomevital
variablesin our observations.For this reason,
we look at what impedesand what generates
change,and we briefly discussthe effectsof
paradigms,inertia andmimetics.

Evolution: Dispelling the Myths

Much of the application of evolutionary
theory in socialscienceshowsa biastowards
the more orthodox neo-Darwinian view of
‘survival of thefittest’. A fuller understanding
of what constitutesevolution is required to
developa comprehensivetheory of evolution
that is applicableto the study of changeand
transformationin organizations.

The conceptof ‘survival of the fittest’ was
developed by Spencer, and is wrongly
attributedto Darwin.Darwin’s theoryreferred
to a gradualsteadyrateof changein species,
which brought about evolution. The concept
of evolution of the human species from
primatescausedconsiderablecontroversy,at
a time when the notion of humansupremacy
was prevalent.Spencermouldedthe concept
of evolution to the prevailing paradigms,and
suggestedthat it wasthe fittest andthehigher
societiesthat survivedthe process.Spencer’s
theories of social evolution were used to
support the successof Europeannations as
advancedcivilizations. During the late 1800s,
many anthropologists promoted their own
models of social and biological evolution.
Their writings portrayedpeopleof European
descentasbiologically andculturally superior.
With the increasein knowledgein genetics
andspecies,suchtheoriesaretodayviewedas
a fallacy. Evolution doesnot havedirection-
ality towards higher species.The strongest
proof is thepersistenceof bacteriaasthemost
commonanddominantform of life on Earth.

The most commonapplicationof survival
dynamicsis found in economics,where sur-
vival theoriesare usedto analysehow firms
thrive and compete in industries. Typical
studiessuch as thoseof Nelson and Winter
(1982) apply the evolutionary idea to
economicchange.Here, the framework and
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methodologyof the researchis thorough,but
appl ies only one part of the scienti f ic
knowledgeof evolutionarytheories.

The theory of ‘survival of the fittest’ is
insufficient to deal with changeand trans-
formation in organizations.First, it promotes
the idea of gradual change and excludes
radical, quick changethat can occur through
genetic mutation. Secondly, it assumessur-
vival of superiorspecies,ratherthanthe most
fit at thetimefor thesurroundingenvironment.
The survival modelcannotbe usedto analyse
firms’ transformationprocessessuch as re-
engineering,or to explain the dynamics of
knowledgemanagementandits proliferation.

The f ield of evolutionary economics
recognizes these shortcomings, and also
includesprinciplesof geneticsandspeciation.
The variation–selection–retention model
(Metcalfeet al. 2000) is usedto give a fuller
picture of how organizations create new
strategies,how they select viable ones,and
how they retain the successfulstrategiesas
industrystandards.

The two other mainstreamtheoriesbesides
neo-Darwinism are Probability and Com-
plexi ty theories. We argue that neo-
Darwinism, Probability and Complexity can
be viewedascomplementarydynamics.

Probability theories refer to change that
occurs through chance rather than through
planning. The body of knowledge on
evolution addressesother changedynamics,
suchas: the dependenceon precedingevents;
the unpredictability of outcomes;the clus-
teringof changeeventsin nature;andtherole
of isolatedgroupsas the commonsourcesof
change. The concept of punctuatedequili-
brium is the most widespreadapplicationof
probability theory in the social sciences.
Throughpunctuatedequilibrium, long periods
of small incrementalchangeareinterruptedby
brief periodsof discontinuous,radicalchange.
Eldredge and Gould (1972) introduced the
conceptin the field of evolutionarybiology,
and Tushman and Romanel l l i (1985)
developedand tested a model for industry.
Lichtenstein (1995) examined punctuated

equilibrium theory from evolutionarybiology
and by developingits analogiesto organiza-
tional transformation.He views punctuated
equilibrium as insufficient to guide research
on transformationandrecommendsthe useof
self-organizationconcepts from complexity
theory. Lichtenstein’s researchis important
becauseit recognizedthat several forms of
evolutionexist.Lichtenstein’streatmentof the
analytical model is, however, limited to
punctuatedequilibrium, which forms part of
Probability Theory, and self-organization,
which is part of ComplexityTheory.

Lichtensteinarguesthat,while evolutionary
theoryhasbeenanalogizedin theorganization
sciences (Campbell 1969; Gersick 1988;
Hannan and Freeman 1977; McKelvey
1982), it is not beentreatedfrom its original
ecologicalperspective.

The importanceof suchan outline from a natural
scienceperspectivecannot be overstated:unless
we fully understandthe basic tenets of evolu-
tionary theory, we are not in a position to make
literal analogiesor empiricaltestsof anymodelsof
that theory.The largerissue,of course,is whether
making the analogy from evolution to organiza-
tions is wise at all: just becauseboth deal with
changedoesn’t necessarilymean one is a good
model for the other.(Lichtenstein1995,291)

Recognizing the location of evolutionary
dynamics in the ecological literature would
give a fuller picture of change and trans-
formation in organizations. This can be
achievedby applying a more comprehensive
view of the threeareasof evolution.

Complexity theory sheds light on the
processes of co-operation, adaptation and
outcomesas factors that create changeand
transformation.With the increasein attention
that is given to complex systems,a fresh
perspectiveis emerging to explain findings
aboutorganizationalphenomena.Complexity
researchis not at the point of describingan
underlying theory of organization (Horgan
1995). However, it can provide a powerful
descriptivetool for understandingthe world
aroundus (Lissack1996).
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The use of complexity theory metaphors can
changethewaymanagersthink abouttheproblems
theyface.Insteadof competingin a gameor awar,
they are trying to find their way on an ever
changing, ever turbulent landscape. Such a
conceptionof their organizations’basic task can,
in turn, changethe day-to-daydecisionsmadeby
management.(Lissack1996)

Social Sciences and Evolution

In this section, we look at how social
researchers in the twentieth century have
shown interest in applying evolutionary
analysisto variousdisciplines.Organizational
evolution builds on researchin the social
sciences(McKelvey 1982)andorganizational
ecologists(Carroll 1984;HannanandFreeman
1989;Levinthal 1991;Singh1990).

The theoriesof evolutionarebeingapplied
to different disciplines such as sociology,
psychology, political science,anthropology,
economicsandorganizationalbehaviour.The
end result is a cross-fertilization of ideas,
which moves out of the paradigmsof the
respectivefields and makesuseof the latest
thinking from a wider spectrumof knowledge.

In Crisis in Sociology: The Need for
Darwin, Lopreato and Crippen (1999) show
concernaboutthelack of intellectualrigour in
sociologyandbuild a persuasiveargumentfor
applying methodologies from the natural
sciences. They adopt the viewpoint that
conclusionsmust be basedon factual obser-
vation, hypothesisandintellectualanalysis.

In psychology, theevolutionaryconceptsheds
light on humanbehaviour by understanding our
evolutionary past. Evolutionary psychology is
basedontheassumptionsthatourancestorshave
adapted to environments, which hasresultedin
modificationsto themind andbody,andthat the
modern mind was built to solve the problems
that our ancestorsfaced. The modernmind has
not yet adapted to the post-industrial world of
today, which gives rise to psychological
disturbances(Barkowet al. 1992).

Oaksford and Chater (1998), however,
provide anotherperspectiveon evolutionary

psychology. They note that, while evolu-
tionary psychology provides a viable
alternative explanationfor bias observedin
standardmodelsof rationality (Kahnemanand
Tversky1996),otherexplanationscanbe just
as valid. They show how an experimental
Bayesianprobabilisticapproachcanprovidea
detailedexplanationof experimentaldata on
Wason’sselectiontask (Wason1966),which
is often viewed as an illustration of human
irrationality. (For a review on the subject,see
StenningandLambalgen2001.)

In thelegalfield, MastersandGruter(1992)
introduce biological foundations and draw
upon discoveriesfrom the biologically based
behaviouralsciences.The approachis helpful
for a more informed understandingof legal
phenomena,particularly those dealing with
complexsocialandpolitical relationships.

Political science borrows from the com-
plexity branch of evolutionary theory, to
explain major outcomesfrom minor events
in wars. Beckerman (1999) explains how
Belisarius,leaderof theByzantinearmy,used
non-linearity against the Persian army. He
spreadout his scoutsto ride up anddown the
region betweenhis forcesand the advancing
Persian army. The effect was to make
Belisarius’s forces appear larger than they
really were.His forceswereone-tenththesize
of the their adversary.The Persiansforfeited
the battle. In this case,a very small input
causeda disproportionallargeoutput.

In anthropology,the evolution of complex
societiesis one of the deepestpuzzles.Great
debates,with roots in the political thoughtof
Plato, Aristotle and Confucius, have raged
overwhethertheevolutionof suchsocietiesis
voluntaristicor coercive,whethertheir opera-
tions are to be understoodin terms of con-
flicts, andwhetherthe right unit of analysisis
the individual or the social insti tution.
Richerson and Boyd (1999) maintain that,
with the tools of evolutionaryanalysis,it is
possibleto constructhypothesesthat mix the
variouselementsof classicalpositions.

In economics,the trend has taken diverse
directions (Anderson et al. 1988; Hodgson
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1993;Nelson1995;NelsonandWinter 1982;
Witt 1993). A few thinkers even aspire to
ground the fi rst principles of biology on
economics(Ghiselin1992;Tullock 1994).

The literatureon the growth of knowledge
applies an evolutionary viewpoint, which
builds upon and goes beyond the work of
Campbell(1969).In his bookWhatEngineers
KnowandHowTheyKnowIt, Vincenti (1990)
discusses an interesting account of how
evolutionaryideascan be usedto understand
the growth of knowledge.Focusing on his
own field of aeronauticalengineering,Vin-
centi examinesfive casestudiesof design-
orientedproblemsandtheir consequences,and
then presentsa model to help explain the
growth of engineeringknowledge.He con-
tributes to the emergingview of engineering
knowledge as an epistemological species
different from appliedsciences.

Evolutionarytheory is finding its way into
organizationalsciences.Its interdisciplinary
framework facilitates an inquiry into the
issues surrounding organizational change
(Aldrich 1999). An evolutionary approach
provides a generic framework for under-
standingchange.The approachis applicable
to multiple levels of analysisand focuseson
the processesof variation,selection,retention
andthe strugglefor resources.

An evolutionaryframeworktoleratesissues
of indeterminacywhich arise in longitudinal
studies.Indeterminacyrefers to the issueof
whether events in organizationsare deter-
mined throughprior planningandmanagerial
intent. Quinn (1980) questionsthe conven-
tional split betweenthepolicy formulationand
implementationand views theseprocessesas
interactiveand unclear.Carroll and Harrison
(1994)showthat path-dependentprocessesin
computer simulations could often generate
outcomes other than those impl ied by
historicalefficiency.

An evolutionary perspective treats the
future as unknownand unpredictable.March
(1994)pointsout that theprocessof variation,
selection and retention is not historically
efficient. Many accounts of organizational

change ignore this senseof indeterminacy
(Smith 1993). An evolutionary approach
avoidsimposingmeaningon historicalevents
from knowledgeof outcomes.It doesthis by
looking at the dynamics of change and
developmentwithout the underlyingassump-
tions of causeandeffect.

In the nature of evolutionary dynamics, the
chronologyof failure or successfor onecompany,
often defiesan apriori prediction.We cansaythat
someoutcomehasoccurredbecauseof someprior
sequenceof eventseventhoughwe couldnot have
foreseenprior to the fact, that particularsequence
unfold. (Aldrich 1979)

The use of the paradigm of organization
evolution presentsa fundamentallynew way
of understandingtransformationandproceeds
into the realms of investigating change
activated by exogenous and endogenous
agents.

Evolution Theory and Organizations

In this section, we look at change and
transformationin organizations,andhow they
can be interpretedin terms of evolutionary
theory.A conceptualframeworkcan be built
from anunderstandingof thefour processesof
selection, the units of selection and the
selectionenvironment,discussedbelow.

Campbell (1969) attributes system evolu-
tion to four processes:variation, selection,
retentionandthestrugglefor scarceresources.
Metcalfe et al. (2000) draw analogiesto the
aboveprocessesto describeeconomictrans-
formation, which they divide into three
elements:

• micro-diversity of agent behaviours,e.g.
innovation, diversity of technologies,
products,servicesorganizations

• selection processes that transform that
diversityinto patternsof economicchange,
e.g. company entry and exit, growth
competitionandsurvival

• developmentprocessesthat generateand
regeneratethat behaviouralvariation, e.g.
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imitation, benchmarking, globalization,
franchising,interaction.

The evolutionary processesare listed below
with definitions and examples relevant to
organizations(Aldrich 1999):

Variation is the change from current routines
and competencies. Change in organisa-
tions may be intentional or blind. Inten-
tional variation occurs when people
actively attempt to generatealternatives
andseeksolutionsto problems.Examples
in organisations: problem search, the
founding of companiesby entrepreneurs
from outsidethe industry. Blind variation
occurs independently of environmental or
selection pressures.Examples:marketing
mistakes, misunderstandings, surprises
andidle curiosity.

Selection is the differential elimination of
certaintypesof variation.Externalselec-
tion occurs through exogenous forces
that affect the company’s routines and
competencies.Examplesaremarketpres-
sures, competitive pressuresand con-
formity to institutionalised norms.
Internal selectionoccurs through forces
within the organisation such as: pres-
surestoward stability and homogeneity,
and the persistenceof past selection
criteria that are no longer relevant in a
new environment.

Retention explains how selected variations
are preserved,duplicatedor reproduced.
Organisationsmay create specialisation
and standardisationof roles that limit
discretion. Between different organisa-
tions there could be the institutionalisa-
tion of practicesin cultural beliefs and
values.

Strugglerefers to the contestto obtain scare
resourcesbecausetheir supply is limited,
for example:the strugglefor capital.

Units of Selection and Selection
Environment

The dynamicsof selectionare determinedby

the units of selection, and the selection
environment.

Units of selection, such as company
processesor routinescanbe selectedfor their
elimination and replacementby other units.
They could also be selectedfor a changeof
rankingin importancewithin theorganization.
They will be retainedin the organization,but
their value and their level of implementation
would change.

The selection environments,such as com-
panies, industries, markets and economies,
determinewhichunitsof selectionbecomemore
important and which ones survive. Organiza-
tionscanbeseento thrive or go out of business
becausethey are suitable for their selection
environment. The evolutionary perspective
evaluateshow an organizationfits its environ-
ment,ratherthanexplainingcorporateachieve-
mentor collapsein termsof strategicintent.The
selectionenvironmentitself, suchasacompany,
canbecomea unit of selectionat anotherlevel.
For example, Company A is the selection
environmentof a set of competingprocessing
x, y andz. Thecompanyselectswhichprocesses
to retainandwhich to discard.However,within
an industry, Company A becomesa unit of
selection, as its environment determinesthe
extent of its success.In natural ecology, the
selectionenvironmentplays an important role.
In organizationalstudies,its effectis diminished
by the fact that organizationswould try to
influenceandmanipulatethat environmentand
effecttherulesof selection.Weseesuchactions
in thebuilding of alliances,collusionin pricing,
collective buying and selling, and industrial
lobbies.

Units of selection therefore fall into two
categories:

(1) Activities and structures on which
evolution operates,suchas routines,com-
petenciesand jobs. Researchin this area
focuseson survival of initiative (Burgel-
manandMittman 1994),managerialaction
(Miner 1990,1995),andchangingdistribu-
tion of routines and consequences
(TushmanandMurmann1998).
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(2) Boundedentities that carry activities and
structures,such as groups, organizations,
populationsand communities.The areais
mainly the domain of population ecolo-
gists, who maintain that transformationin
organizationalstructureoccurswhensome
organizationssurviveover others.

The survival of entitiesat all levels depends
heavily on the reproduction and retention
processesat the organizational level. The
significance of organizationsas carriers of
routines and competenciesand as bounded
entities may explain why most evolutionary
analysesare still carried out at the organi-
zationallevel (BaumandSingh1994).

Applying Organizational Evolution to
Transformation

Aldrich (1999) shows how the variation–
selection–retentionmodel can be applied to
the studyof transformation.

Variation: In Aldrich’s evolutionary model
of transformation, the greater the fre-
quency of variations the greater the
opportunities for transformation. The
level of variation may be reduced by
endogenousselection norms favouring
inertia. Otherwise, it may be helped
along by institutional experimentation,
incentives to innovate, authorization of
unfocusedvariation, and creative acting
out of organizationalpractices.

Selection: Changesin selectioncriteria open
avenuesfor new practices.Internalselec-
tion criteria, which are not linked to
environmentalfitness,may be realigned.
External discontinuities may trigger
changesin selection pressures,such as
changes in competitive conditions,
governmentregulationsor technological
breakthroughs.

Retention: Transformations are completed
when the knowledgerequired for repro-
ducing the new form is embodiedin a
community of practice. Retention is
operated by individuals and groups,

structures,policies and programmesor
networks.

Aldrich looks at the abovemodelasthe basic
dynamics within organizations that brings
aboutchangeand transformation.He defines
transformation as a major change in an
organizationinvolving a break with existing
routines and a shift to new kinds of com-
petencies that chal lenge organizational
knowledge.He views this ashappeningalong
threedimensionsof the organizations:Goals,
BoundariesandActivities (Figure1).

Goals: Organizationsthat aredriven by goals
engage in collective action towards a
target.Transformationwould occurwhen
major changesin the goals are effected.
An examplewould be the conversionof
Health Maintenance Organizations
(HMOs) in the US from non-profit to
profit status.

Boundaries: Organizationsexperienceexpan-
sion or contraction of their boundaries.
Expansion occurs through acquisition,
mergersor going into new market seg-
ments.Contractionoccursthroughdown-
sizing, divestituresor a reduction in the
market basebeing targeted.Contraction
and expansion can be exogenous or
endogenousto the organization.Aldrich
describesITT as a prime example of
transformation of boundaries.ITT had
spent billions acquiring more than 150
companiesduring the 1960s in order,
according to the firm’s president, to
escape the status of a ‘‘one product
company’’. Its acquisitionpolicy set the
firm to tenth on the Fortune500 list. A
decadeafter its acquisition spree, ITT
was mired in poor performance and
bureaucratic inertia. Its stock, which
formerly traded in the $70 range, sunk
to the $30 range. In responseto this
judgementof the financial markets,ITT
embarkedon a bold departurein ‘‘re-
engineering’’ itself. It divestedsomeone
hundredsubsidiarybusinessesduring the
1980s. In 1995, when the number of
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formerly acquiredoperationsdivestedby
the firm exceeded200, ITT divided itself
into threeindependentlytradedfirms.

Activities: According to Aldrich (1999)
activity systemsin organizationsare the
means by which members accomplish
work, which can include processingraw
materials, information or people.Trans-
formation occurs when changesin the
activities have a major effect on
organizational knowledge. The Univer-
sity of Michigan set up the M-Pathways
Project in 1995 to focus on how the
University does its administrativework
in order to improve processes,simplify
policies, and eliminate policies and
proceduresthat do not addvalue.

Merging the evolutionarymodelof variation/
selection/retention to the organizational
dimensionof goals/boundaries/activitiesposes
important researchquestions about change
andtransformation:

• How is new behaviourgenerated?
• How i s the non-vi abl e behavi our

eliminated?
• How arethe viable behavioursretainedas

an industrystandard?
• How are the company’sgoals,boundaries

and activi ties being effected by the
dynamics of variation, selection and
retention?

The evolutionary approach is an encom-
passingperspectivethat is adaptableenough
to serve as a model within which other
approaches are recognized and accepted.
Evolutionary models do not specify the
engines driving variation, selection and
retention and thus they dependupon ideas
from otherapproachesfor their power.

Thestudyof organizationalchangethrough
evolutioncanbedescribedasbeingbetweena
Mode 1 and Mode 2 type of knowledge
production.

Mode 1 problemsare set and solved in a context
governedby the largely academicinterestsof a
specific community. By contrast,Mode 2 know-
ledgeis carriedout in acontextof application.Mode
1 is disciplinary while Mode 2 is transdisciplinary.
Mode1 is characterizedby homogeneity,Mode2 by
heterogenei ty. Organizational ly, Mode 1 is
hierarchicaland tends to preserveits form, while
Mode 2 is more heterarchical and transient.
(Gibbonset al. 1994,3)

The researchof changefrom an evolutionary
perspective still requires a broader under-
standing of evolutionary dynamics from a
natural science perspective. The following
sectionlooks at the developmentof the theory
of evolution, its three mainstreamsof Natural
Selection,ProbabilityandComplexity,andthe
varioustypesof changedynamicswithin each.
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Developments in Evolution Theories

To developa theoryof organizationevolution
effectively, i t is necessary to have an
understanding of the biological theory of
evolution.A fuller understandingof the rich-
nessof evolutionarytheorywould help to rise
beyond the conceptsof Darwinian survival
and selection.The Darwinian perspectiveis
but one of severalperspectivesof evolution.
Hull (1988)reportsthatevolutionarytheoryis
fraught with fine distinctions. The evolu-
tionary debate is influenced by the mental
modelsand the political value judgementsof
its protagonists.

Thefollowing sectionoutlinesthehistoryof
evolutionary thought and describes the
mainstream theories of Natural Selection,
ProbabilityandComplexity.

The notion of specieschanginginto other
specieswascontemplatedin ancientGreece.It
went into eclipseuntil the eighteenthcentury,
when it resurfacedin the minds of advanced
thinkers such as Pierre de Maupertuis,
Erasmus Darwin and the Cheval ier de
Lamarck. Lamarck proposedthat improve-
mentsacquiredduring an organism’slifetime
were inherited.CharlesDarwin, spurredinto
print in 1859by the independentdiscoveryby
Alfred Russell Wallace of his principle of
natural selection, establishedthe theory of
evolution. Gregor Mendel introduces the
theoryof particularinheritancein 1865,which
providedthe basisof the scienceof genetics.
Modern molecular biology and genetics
enhancedDarwin’s theory.

Wi th the introducti on of geneti cs,
Lamarckismis refuted.The characteristicsof
an organism,termed the phenotype,are not
inherited and cannot be transmittedgeneti-
cally to subsequentgenerations.An example
of a phenotypiccharacteristicis a suntan:it is
producedas a responseto the environment,
but only theability to tan is transmittedin the
genotype. The genotype is the material
inherited by an individual from its parents,
which has the potential to be transmittedto
future generations.

Natural selection, the mechanism that
Darwin and Wallace suggested,amountsto
the non-randomsurvival of randomlyvarying
heredi tary characteristics. Darwin and
Wallaceseemto havebeenthe first to realise
its full potentialasa positiveforceguidingthe
evolutionof all life.

The orthodoxDarwinian viewpoint restson
two principles:thatorganismsbecomethefittest
by chanceand that the weak are weededout.
Darwinwasdevelopinghis ideasata timewhen
man wasviewed as the focal point of creation
and indisputablythe mostsuperior.The notion
of survival by chancewas a challengeto the
prevailing social paradigm,becauseit implied
that humans had little influence over their
geneticmakeupand that their existencewas a
chanceevent.Spencercamein to modify the
theory, introducingthe conceptof ‘survival of
the fittest’, which conformed,with thebelief in
humansupremacy.

When genetics was discovered half a
centuryago, doubtsbeganto form about the
processof gradual change through natural
selection.Darwin himself was aware of the
flaw in his theory.Fossil recordsshowedone
predominantsetof speciesat different layers,
asif onespeciessimply replacedtheother.He
went aroundthe obstacleby referring to the
imperfections of fossil formations, call ing
them ‘‘a few fragmentsof a few chapters
preservedfrom the whole book of life’ ’.

Through genetics, natural selection then
becamea processthat altered the frequency
of genes in a population and this defined
evolution. Current ideas on evolution are
usually referredto as the Modern Synthesis,
which is describedby Futuyma(1986). The
concept would be incomprehensible to
Darwin, since he was unawareof genesand
genetic drift. The modern theory of the
mechanism of evolution di f fers f rom
Darwinismin threeimportantrespects:

• I t recognizes several mechanisms of
evolution in addition to natural selection.
Oneof these,randomgeneticdrift, maybe
asimportantasnaturalselection.
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• I t recognizes that characteristics are
inheritedas discreteentitiescalled genes.
Variationwithin a populationis dueto the
presenceof multiple allelesof a gene.

• It postulatesthat speciationis usuallydue
to the gradual accumulation of small
geneti c changes. Speciation is the
evolutionaryformation of new biological
species.This is equivalentto saying that
macroevolution is an accumulation of
microevolutions.

In otherwords,ModernSynthesisis a theory
about how evolution works at the level of
genes,organismsand populations,whereas
Darwinism was concerned mainly wi th
organisms,speciation and individuals. The
lack of understanding of the difference
betweenModernSynthesisand Darwinism is
widespreadin the popularpress.

Mainstream Theories of Evolution

Our reviewof themainevolutionaryprocesses
mapsthemechanismsof evolutionarychange.
It goes a step deeperinto the principles of
variation,selectionandretentionasthemedia
for transformation analysis and shows the
possibledynamicswithin each,classified in
parallel within the mainstreamtheories of
evolution. Depew and Weber (1995) recog-
nizethreecores:NaturalSelection,Probability
and Complexity. The three mainstreamsare
overlapping.Eachtheory goesa stepbeyond
the previousone,but remainscomplementary
to it. Thestructurethat is createdby the three

approachesproducesa workable framework
for theanalysisof changeandtransformation.
It also adds to the variation–selection–
retention model, as it provides a set of
explanationsof how they emergeat a deeper
level of analysis. In the next section, the
mainstreamsaredescribedin turn,anda list of
potential dynamics for each theory is
developedandexplained(Figure2).

Natural Selection Theory

The salientpointsof NaturalSelectiontheory
whichareapplicableto researchonchangeare
the conceptsof survival of the fittest and
gradual steady rate of change, described
below.

Survivalof thefittest. Naturalselectiontheory
providesa reductionistview of survival. The
approachreflectsa processwherethe players
arehelplessagainsttheir fate andthe weakest
will be left by thewayside.This wasthemost
importantand revolutionarypart of Darwin’s
theory in his time. Most applications of
evolutionarytheory show a bias towardsthis
orthodoxneo-Darwinianview of evolutionas
‘survival of thefittest’. Fornaturalselectionto
occur, two requirementsare essential: (1)
there must be heritable variation for some
trait; (2) there must be differential survival
and reproduction associated wi th the
possessionof that trait.

Selection theory has appeal in explaining
the dynamicsof competitionin openmarket
structures.It providesa frameworkfor market
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Natural Selection Probability Complexity

1. The fittest, or the most adapted 1. Historic Contingency & Stochastic 1. Self-Organizing
to the environment are selected Drift

2. Gradual steady rate of change, 2. Punctuated Equilibrium 2. Continuous Adaptation
visible over a long period of time

3. Variation occurs by chance, not 3. Sources of change 3. Sensitivity to Initial Conditions
intent

4. Dual Nature of Evolution 4. Non-Linear
5. Increasing Returns
6. Emergence of Novelty

Figure 2.Mainstream theories of evolution and their dynamics of change.
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competition (Alchian 1950; Merrell 1984;
Moore 1993)without critically disruptingthe
prevailing paradigm of what constitutesan
organization(Price 1995),sincethe selection
occurs at the population level. Rothschild
(1992) looks at the economic processas a
selectivecompetitionbetweentechnologies.

Lloyd (1990)introducesa furtherconceptin
viewing commercial competi tion as a
selectionprocessbetweencompetingstrategic
memes. A meme is defined as a self-
replicating elementof culture, passedon by
imitation. Memes are ideas, behavioursor
skills passedon from person to person by
imitation. Ideologies, fashion, catch-phrases
areexamplesof memes.The term wascoined
by Richard Dawkins in The Selfish Gene
(1976). Dawkins moves the power of
determiningthe future awayfrom the species
andontotheir internalgenes.Theselfishgene
refersto a genethat will sacrifice its host in
order to preserveitself. For example,a bee
will die after stinging an intruder in order to
protect the hive. Dawkins pavedthe way for
the concept of memes or self-reproducing
ideas, which, he claims use humansexclu-
sively for their propagation.If we arepuppets,
he says,at leastwe cantry to understandour
strings. Dawkins has come under strong
cri ticism from several fronts, including
biologists and religious circles. For Gould,
physical constraints, developmental inter-
actions,chance,cascadesof speciesextinction
and punctuated equil ibria mean that the
overall shapeof life on earthis not explicable
in selfish-geneadaptationistterms.Religious
ci rcles reacted to Dawkins’ attack on
creationism in the Bl ind Watchmaker .
Dawkins’ key hypothesis,in this regard, is
that there is the universe, and the species
within it cameaboutby chanceandthat there
is no purposeto thecosmosandour existence.

Memeseffect our thoughtprocessesjust as
genes determine the nature of our bodies.
Blackmore (1998) investigateswhether the
link betweengenesand memescan lead to
importantdiscoveriesaboutthe natureof the
inner self.

Blackmore tackles the issue of our inner
selves, concerning emotions, memories,
beliefs and decisionsthrough memetics.She
considersthe inner self as merely an illusion
created by the memes for the sake of
replication. Memes compete to establish
themselves into our brains and minds.
Blackmore uses memetics to explain how
our telephones, televisions and computers
could havebeendesignedfor the replication
of memes.Memeticscanaccountfor our need
to communicateandthink. It canexplainwhy
ideologies are such powerful forces of
competition and why they cause so many
strugglesin humanlives.

Organizational selection is a process of
displacement of older less well-adapted
technologiesor strategic memes by newer
forms. Examplesare found in the emergence
of new industriesand marketsfacilitated by
the developmentof technology.Firms, which
arecapableof securingtheir position in such
newindustries,areobservedto keepa hold on
cri tical capabi l i ty and bui ld a web of
dependentandinterdependentplayers.

Variation throughchanceversusintent.When
genetics was incorporated into Darwin’ s
theory,it becameacceptedthat thegeneration
of newvariationsis a chanceprocess.Change
in a speciesdoesnot comeaboutbecauseit is
intended. It arises by random processes
governedby the laws of genetics.

The biological world views variation in
speciesasoccurringby chanceandnot through
intenttoadaptto theenvironment,or throughthe
direction of the species to a higher form.
However,it is generallyrecognizedthatchange
in organizationsis generallyLamarckianin that
strategicintent is present.Lamarckianconcepts
mayalsobeusedtoexplainhowcultureinvolves
the spreadingof behavioural norms through
traditionandeducation.Lamarckis reflectedin
the work of Lysenko (1898–1976),who dis-
missed the advancesthat had been made in
classicalgeneticsandheldthatthevariability of
organismswas determinedby environmental
changes.
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There is considerable debate regarding
change through intention in organization.
The debateis stimulatedby the mainstream
versusrevisionistviews of corporatestrategy.
Bowman and Helfat (2001) and McNamara
and Vaaler (2001) provide a comprehensive
analysisof the debate.Mainstreamresearch
assumesthat factorsassociatedwith strategic
managementhavea significant effect on the
performanceof its businessunits (Chandler
1962). Revisionists suggest that factors at
corporate level have little or no effect on
business-unit performance. The effect of
strategicintent is lesssignificant than factors
at the business-unit and industry levels.
Revisionists’ views are developed from
empirical work which measuresthe relative
impact of corporate-levelfactors (McGahan
and Porter1997; Rumelt 1991; Schmalensee
1985).For example,Koza and Lewin (1999)
examine an accounting service network
createdwith the strategicintent of delivering
incrementalincomein exchangefor referrals
acrossborders.The findings show that the
projects had unpredicted positive returns,
which were generated by the interactions
within the network.

McNamara and Vaaler (2001) show that
corporatestrategyhistory from the 1970sand
early 1980s supports the revisionists, but
corporate strategy dynamics in the 1990s
clearly support the mainstreamview. The
evolution of increasing effects of strategy
coincidedwith a periodwere therewasmore
focus on corporateperformance.McNamara
andVaaler’sresearchmay not endthe debate
betweenrevisionist and mainstreamsuppor-
ters, but may reconcile factors basedon the
time-period of observationfrom which the
views emerged. Their analysis does not
include investigationinto the root causesof
the effect of corporatestrategy.

There is scopefor further researchon this
area,particularlyonwhy therearefluctuations
in strategiceffects.Evolutionary theory may
provide a basisfor the frameworkto analyse
strategicintent from a multilevel contextual
perspective.

Gradual steady rate of change. Change is
gradual and slow, taking place over a long
time. Supportersof the Modern Synthesisof
the theoryof evolutionhavefocusedon small
changesin genes over a number of gen-
erations.It wasthought,until recently,thatthe
gradualchangesfrom generationto generation
thatcanbeaccuratelytrackedwith theHardy–
Weinbergequilibrium equationindicatedthat
pastspeciesregularly evolved gradually into
otherspeciesovermillions of years(Figure3).
Fossil recordswere believed to support this
theory. The concept of gradual change is
reflected in researchon corporatesurvival,
which covers extendedperiods of corporate
history. For example,Malerba and Orsenigo
(1999) look at patternsof technologicalentry
and exit across sectors and over the time
periodfrom 1978to 1991.

The conceptof gradualchangeis contested
by a view of episodesof rapid changeand
long periodsof stasis,known as punctuated
equilibrium, to which we now turn.

Probability Theory

Probability theory found its way into evolu-
tion research through the introduction of
genetics.The next sectionslook at the issues
anddynamicsthat fall underthis mainstream
of evolutionarythinking.

Punctuated equilibrium. Punctuated equi-
librium (EldredgeandGould 1972)describes
a view of evolutionwherethereareextended
phasesof consistencyintermittently disrupted
by shortsurgesof new life forms.Thepattern
resemblesSchumpeterianmodels,which have
dominatedthe field of innovation diffusion
andeconomicchange(Figure4).

Schumpeter (1939) conceptualizes long
wavesas disturbancesin the equilibrium of
an economicsystem,the exhaustionof these
disturbances, and an eventual return to
equilibrium. Schumpeter’swork links to the
phenomenaof Kondratiev long wavesin the
economy (Freeman1994). In terms of the
overal l industry, knowledge acquisi tion
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proceedsas a successionof learning curves,
eachbuilding upononeanother.

Organizations demonstrate traits of punc-
tuated equilibrium in the development of
strategy, capabi l i ty, processes and the
production of novel concepts through
researchand development(Gersynk 1991;
Price and Evans 1993). Punctuatedequili-
brium frameworks of transformation have
become important theoretical models for
research in change in organizations.
Tushmanand Romanelli (19985) testedthe
model formally. Their conclusionsfor the
US minicomputer industrywere: (1) a large
majority of organizational transformations
were accomplished via rapid and discon-
tinuouschangeover most or all domains of
organizational activity, (2) small changesin
strategies,structuresandpowerdistributions
did not accumulateto producefundamental
transformations; and (3) major environ-
mental changesand chief executiveofficer
successioninfluencedtransformations.

Supportersof punctuatedequilibriumtheory
contendthat organizationalactivity is usually
stable. Environmental conditions and the
managerialdecisionsmade during the time
of founding the organizationswill determine
the initial pattern of activity (Boeker 1988;
EisenhardtandSchoonhoven1990).Later on,
theorganizationsdevelopanunderstandingto
support continuation of the establ ished
patterns as a result of inertia within the
organization (Hannan and Freeman 1984)
and as a result of institutionalization (Meyer
andRowan1977).

This aspect is reviewed in Tushmanand
Romanelli(1985).Radical,sporadicchangeof
an organization’s activities is necessaryto
break loose from inertia. The primary
conjecture that can be derived from the
punctuated equilibrium model is that the
patternof fundamentaltransformationis one
of drastic,brief andall-encompassingchange.
Of course,thenotionof thecontinualdynamic
between continuity and change in social
systems is hardly a novel one. One key
questionis the extentto which the processof
punctuated equil ibrium in organizational
developmentis to be seeneither as itself a
result of specific strategic choices at the
industry level, as in the generationallabel
widely usedin thecomputerindustry,or asan
internal mobilization strategyusedby senior
managementin a particular organizationto
build collectivesupportfor change.

Theconceptof punctuatedequilibriumis used
by Wollin (1996),whoincorporatesamultilevel
analysisto explain changein organizationand
industry systems. According to Wollin the
multi level , punctuated equi l ibrium model
providesa useful viewpoint for understanding
complexsystems,suchasorganizations.It uses
analogiesfrom thermodynamics,mainly based
on self-organizing mechanisms and deter-
ministic chaos.

Historic contingency and stochastic drift.
Probabilitytheoryrefersto changethatoccurs
through historic contingencyand stochastic
drift (Eldredge and Gould 1972). Historic
contingencyis an eventthat may or may not

September 2002

ß Blackwell Publishers Ltd 2002

Figure 3. Gradual evolution. Figure 4. Punctuated evolution.

303



occur, which will in turn determine the
probability of theoccurrenceof futureevents.
Stochasticdrift is any randomprocess,which
evolvesover time. For example,theevolution
of the dollar exchangerate is a particular
stochastic process often described as a
‘ random walk’ . Eldredge and Gould see
evolution following sucha path.History and
evolutioncannotbeclearlypredicted,because
they dependon time andchance,on mutation
and innovation, on resourcesand environ-
mental factors,on previousevents.However,
they do not dependon a plan or an inherent,
commondrive towardsa higherstateof being.

Studiesonorganizationalevolutionsubscribe
to adiversesetof views.At oneendaretheories
that show a process of organizational
developmentthattendstowardsamoreefficient
or effectiveorganization(Nelson1994).Other
theories assume a process that creates
organizations that are historically effi cient.
Carroll and Harrison (1994) show that path-
dependentprocessesin computersimulations
couldoftengenerateoutcomesotherthanthose
implied by historicalefficiency.

In contrast,Barnett and Sorenson(1999)
emphasize the importance of social con-
straints, where each organization’s fitness
dependson its co-evolutionaryrelationships
with other organizations. They argue that
these social constraints, under certain
conditions,lead organizationsto adaptbadly
to their environment.

Variation,selectionandretentionin organi-
zations are linked in continuous feedback
loopsandcycles,but March(1994)pointsout
that the processis not historically efficient.
For example,a managermay be reluctantto
investfundsin improvementsthatarelikely to
benefit his successor.The decisionsthat are
generated,selectedand implementedmay be
drivenby motivesotherthanthosethatbenefit
a company in the long term. We therefore
recognizethat the very processesof selection
wi th organizations may be driven by
incentivesand criteria which relatepoorly if
at al l to longer-term considerations of
organizationalviability.

Sources of change. Incorporated in the
punctuatedequilibrium model is the concept
that change emerges from small groups
isolatedfrom the main population(Eldredge
and Gould 1972). A large populationstifles
thechancethata mutationin a specieswill be
passedon to the next generation.Genetic
studiesshowthatsmallmutationsareremoved
from large populations,henceimplying that
surviving mutations cannot come from
mainstream groups (Maynard-Smith 1997;
Mayr 1982). Henceevolution is more likely
to occur if a small populationis cut off from
its parentpopulation.

The sourceof changein punctuatedequi-
librium theoryshedslight on themechanicsof
entrepreneurshipand how it works. It also
explainswhy someorganizationsareunableto
sustain excellence in the long term (Price
1995). Incrementalchangeis fastestin small
groupswithin a companyandwill taketime to
diffuse throughthe whole organization.

Price(1995)reviewsresearchwhich shows
that innovation and learning happensmost
easily in isolated populations (Beer et al.
1990; Pascale1991; Schafferand Thompson
1992; Tushman and Romanelli 1985). The
Canon’s photocopier drive came from an
overseassubsidiaryandnot from the planners
in Japan(Hamel and Prahalad1989). Price
(1995) looks at organizationalparadigmsas
the limiting factor on innovation.

Their information, technology, competencies,
product designsand processesare used to add
value and securethe competitivesurvival of the
organisation.Paradigmsare to the organisation
whatgenesareto theorganism.Theyembracenot
only the formal knowledgeof the organisationbut
also the collective perceptions of the organi-
sation’s human stakeholdersas to the accepted
way of doing their businessand of behavingin
their own organisationalecosystem.

Price recommendsthat, in order for organi-
zations to foster innovation, they should
intentionally isolate small groups to allow
newideasto develop.Thentheyhaveto bring
the ideasback to the main organizationand
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allow them to diffuse through the organi-
zation.

The conceptof moving awayfrom the core
populationto generatecreativity is analogous
to the concept of resource partitioning in
markets. In ecology, resource partitioning
occurswhen different specieshave to share
resourcesin the samearea,but at different
levels.Forexample,birdswould feedfrom the
trees, and mammals would feed from
resources on the ground in the same
woodland. The concept is modified when
applied to markets,where it deals with the
populationdynamicsof competinggeneralist
and specialist organizations. ‘‘ Increasing
concentrationenhancesthe life chancesof
specialistorganisations’’ (Carroll andHannan
1995). The importanceof resourcepartition-
ing is that it contrastswith perspectivefrom
industrial economics.The latter sees high
concentrationas a barrier to entry for small
organizations,while resourcepartitioningsees
concentrationas an opportunityfor specialist
firms to moveawayfrom thecoremarketand
to createnew niches.

Dual nature of evolution. Evolutionary
dynamicsasexplainedby EldredgeandGould
(1972) refer to two modes of evolution
occurring in parallel. On one hand, the
replication of genes in a large population
discourages the continuation of mutation.
Largerpopulationsactasastabilizingdynamic
for established genes. On the other hand,
suddenchange,or punctuatedequilibrium, is
possible through mutation from isolated
smaller populations.The smaller populations
becomea sourceof change,counterbalancing
theinertiaof largerpopulations.Theconceptis
summarizedin Figure5.

If geneticprocessesimpedestepchangesin
evolutionary stable strategies,what is their
equivalentin organizations?

Inertia is a causeof anorganization’seffort
to changeand improve. Inertia has attracted
the attentionof severalresearcherswho have
examinedthismatterin orderto identify it and
to analyse how it operateswithin organi-
zations.

Hannan and Freeman(1984) popularized
the term ‘inertia’ in organizationalliterature,
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treating the issuefrom a populationecology
perspective.They defined ‘structural inertia’
as a primary componentof an organization’s
inability to adaptsuccessfullydue to internal
structural arrangements and environmental
constraints.Inertia is not always a symptom
of fai lure (Delacroix 1991; Kel ly and
Amburgey 1991), but it is certainly present
in organizationsandlimits initiatives towards
change.

Inertia is investigatedfurther in Huff and
Huff (1995). It constitutesone of the four
factorsthateffectstrategicchangein theSIOP
model.Themodelis primarily basedon Stress
arisingfrom organizationallimitations,Inertia
in resourceand commitment to the current
strategy, Opportunity and Position in the
industry. The model is designedto predict
thetiming of majorchangein strategyandthe
magnitudeanddirectionof change.

Price(1995)looksat inertia,mentalmodels
and the unwritten rules in organizationsHe
uses mimetics to explain the phenomenon.
The conceptis built uponDawkins’ idea that
theprimaryobjectiveis thepreservationof the
gene, and not necessarily the organism.
Companies are viewed as self-organizing
entities that evolve through learning. An
organismis createdthrough genetics,while
an organizationis a productof the memeor
mentalmodel(Blackmore1998).It actslike a
gene to preserve itself by guiding the
organizationaround a set of unspokenand
unwritten rules and assumptions.Changein
organizationsfollows the path of punctuated
equilibrium, where innovations in products
and processesoccur in groupsisolatedfrom
prevailingmentalnormsor memes.

Complexity Theory

Coveneyand Highfield (1995) define com-
plexity as a ‘‘new way of thinking about the
behaviourof interactingunits, be they atoms,
ants in an ant colony, flocks of birds, an
ecosystem,corporationsin an economy, or
playersin a stockmarket’’.

For thepurposeof our discussion,it is vital

to delineate the difference between com-
plicated systems and complex systems.A
complicatedsystems,such as a thesaurus,is
rich in detail. A complex system,such as a
multinationalorganization,is rich in structure.

Managersareusedto dealingwith problems
that are complicatedand require attentionto
detail. Getting the task done is the primary
objective, whether they are running a
department,an IT systemor a multinational
company. Problems are broken down into
constituentparts.Expertsareengagedto solve
eachpart within a managementhierarchy.

This method fails when it is applied to
problemsthat arecomplex,suchasmanaging
the growth of a fast-moving technology
company. The rules keep shifting with
changesin corporateand economicenviron-
ments,and the organizationkeepsreorganiz-
ing itself to handlesuchshifts. An action on
onepart of the problemaffectsthe behaviour
of another part. Complexity theory partly
explainstheprocessof howorganizedsystems
spontaneouslyemergeout of chaoticsystems.
Complexsystemsarenot merelycomplicated,
static objects,but spontaneous,self-organiz-
ing, systems(Ditto and Pecora1993, 78–79;
Waldrop 1992, 11–12). The value of com-
plexity theoryto organizationalresearchersis
its abil i ty to account for the structure,
coherenceand self-organizing processesof
an organizationalsystem.

Recent developmentsin complexity and
chaostheoriesprovide a new explanationof
the patterns of organizational change. The
developmentcannotbeattributedto a defined
authorasthefield borrowsfrom severalothers
such as thermodynamics, chemistry and
mathematics (Eigen and Schuster 1979;
Mandelbrot 1983; Prigogine and Stengers
1984). Since the introduction of Complex
Adaptive Systems,the biological metaphor
hasbeganto loom in managementtheory.

The complexity paradigmviews organiza-
tionsassystemsthatevolvethrougha process
of selection (Lloyd 1990; Price 1995). The
developmentof Complex Adaptive Systems
offers an explanation of evolution that
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downplays selection in Darwinian terms
(Capra1996;Kaufman1995).

Complexity theorydoesnot needto havea
complex explanation. The principle of
Occam’s Razor1 applies in dealing with
complexity for the study of organizational
change.The following sectionscrystallizethe
key characteristicsof complexity and their
relevanceto organizations.

Self-organizingsystems.An exampleof a self-
organizingsystemis a flock of birds flying in
formation. The formation is formed by the
subconsciousrules followed by each bird,
suchas maintaininga fixed distancefrom its
neighbour. Reynolds (1987) captures the
essenceof flocking behaviourin a computer
simulation.Theboids,or birds,aregiventhree
simplerules:to maintaina minimum distance
from other objects in the vicinity, to match
their velocity to that of neighboursand to
move towards the perceived centre of the
group.

The implication for organizationsis con-
siderable.A complex adaptivesystemstarts
with simplerulesandgoalsfor the individual,
which createanorganizedcomplexformation.
Theendresultis a configurationthatseemsto
haveits own life, which is capableof moving
in harmony without a leader or external
control. The processis bottom up, starting
with a few simplerulesfor individuals,which
createa flowing complexsystem.

The dynamicsof supply and demandin an
economy operate in the same way. Pricing
strategyandpurchasingdecisionsare adjusted
in a self-organizing manner. The effect is
termed‘emergent’self-organization. It explains
thebehaviour of tradersin thestockmarketwho
decidethe value of a flotation and determine
future sharevalue.The emergent behaviouris
visible in thousandsof transactionon thestock
marketwhich showthesamecharacteristics, in
theabsenceof an imposedrule for everyone to
act that way (Battram 1999), reminiscentof
Adam’sSmith invisible hand.2

The rules are not strict and are better
described as tendencies. The element of

choiceremainsa prerogativeof theindividual.
Self-organizationis basically a process of
evolutionwherethe effect of the environment
is minimal. The ‘ tendencies’ take place
primarily in and through the system itself.
Self-organizationcan be understoodon the
basis of the same variation and natural
selectionprocessesas other, environmentally
driven processes of evolution. A random
variation process of generating rules and
tendenciesusuallyactivatesself-organization.
The processcreatesan organizedformation
referredto by von FoersterandZopf (1962)as
the ‘‘order from noise’’ principle and the
‘‘order through fluctuations’’ mechanismby
PrigogineandStengers(1984).

Kaufman (1995) capturesthe essenceof
self-organization:‘‘Contrary to our deepest
intuitions, massivelydisorderedsystemscan
spontaneously‘crystallize’ a very high degree
of order.’’

Hayek also developed the concept of
spontaneousorderto explaintheadvancement
of civi l izations (Rehr 1992). Language,
customs, traditions have evolved without
being planned or designed. Consequently,
progressin society was not basedon a plan
or a definable intention. Building on Adam
Smith’s invisible hand, Hayek showed that
planning doesnot always lead to order. The
lack of a guiding hand neednot degenerate
into chaos.Hayek looks at the market as a
prime exampleof this mechanism.Playersin
the market are driven by rules and behave
within a frameworkof order,but the complex
systemthat arises is difficult to understand
fully.

Price (1995) sees the very process of
evolution shifting the rules of organizational
competi tion. Cohen and Stewart (1994)
explain the processthrough the concept of
‘simplexity’ and ‘complicity’. ‘Simplexity’ is
the tendencyof a single, simple system to
generatehighly complexbehaviour.This leads
to ‘complicity’, which is when two or more
systemsinteract in a mutual feedback that
changesthem both, leadingto behaviourthat
is not presentin eithersystemon its own.This
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is also a characteristicof emergencethrough
co-evolution, which is the interdependence
betweena system,or an organizationand its
environment.

Lewin andVolberda(1999)look atstrategic
and organizationadaptationsas co-evolving
wi th f luctuations in the envi ronment,
population and organizationalforms. Exam-
plesof suchfluctuationswouldbecompetitive
dynamics, technological and institutional
changes.New organizationscan mutate and
emerge from the existing population of
organizations.

Continuousadaptation. Continuousadaptation
canbeseenin thestockmarket,whereinvestors
collect andanalyseinformationandreactto it.
This is a spiralling feedbackloop of modifying
behaviourto thesituationof othercomponentsin
the environment.The resultantbehaviourwill
modify the environmentand vice versa. The
analogyin ecosystemsis that fast lions lead to
fastergazelles,which would leadto evenfaster
lions.Thefastergazelleswill surviveto passon
their genes,andonly fasterlions would beable
to preyon themandsurvive.

Battram (1999) looks at complex adaptive
systems as continual ly adjusting thei r
structure in reaction to feedbackfrom their
environment. Examples are found in the
evolution of species,the changing neurone
connectionsin the human brain, companies
rearrangingdepartments,and nations repo-
sitioning military and economicpartnerships.
The key dynamicof the adaptationprocessis
the rearrangementand reconstructionof the
building blockswithin a system.

As in thecaseof thefeedbackloop between
lion and gazelleanalogy,there is a powerful
interrelationshipbetweenentitiesin a system.
The concept is termed co-evolution. It is
concernedwith the adaptationof the needsof
all the members in a system, including
environmentalcharacteristics.

Capra(1983) asserts:‘‘Detailed studiesof
ecosystemsover the pastdecadeshaveshown
quite clearly that most relationshipsbetween
living organismsare essentiallyco-operative

ones, characterized by coexistence and
interdependence and symbiotic in various
degrees.’’

In TheDeathof Competition, Moore(1996)
urgesbusinessesto adoptanecosystemmodel.
He describes how Intel developed a co-
evolving network of businessesto becomea
major supplierof microchips.

Thefeedbackloop in co-evolutionis toward
morecomplexity.Thereis alsothe possibility
of adeclinein diversity,ascanbeseenwith the
extinctionof severalspeciesandtheprolifera-
tion of mankind.It is not, however,correctto
view thedirectionof evolutiontowardshigher
and fitter species.The fitness componentis
morerelatedto adaptationto the environment
than it is relatedto superiorperformance.As
Gould (1996)remindsus, the speciesthat has
outlived all is not mankind but the lowly
bacteria.Its ability to survive in extremeand
diverseenvironmentsis unsurpassed.

When environmentsare competitive and
aggressive from the start-up phase, co-
operation emergesbetween the parties for
thebenefitof all (Axelrod 1997).This typeof
evolutionof co-operationis seenin themobile
telecommunicationindustry,wherecompanies
haveto co-operateto setstandardsandwiden
their networks by allowing accessto each
other’ssystems.Axelrod’s work is influenced
by the ‘prisoner’s dilemma’. The riddle is
popularwith economistsandstrategistsandis
cited widely in the literature. The prisoner’s
dilemma gets its name from a hypothetical
situation where two criminals are arrested.
The police have insufficient information and
try to turn eachprisonerinto an informantby
telling eachone that the otherhasconfessed.
The ‘dilemma’ facedby the prisonershereis
that,whatevertheotherdoes,eachis betteroff
confessing than remaining silent. But the
outcomeobtainedwhenbothconfessis worse
for each than the outcomethey would have
obtainedhadbothremainedsilent.A common
view is that the puzzle illustrates a conflict
betweenindividual andgrouprationality.

The absenceof a leader or an ‘invisible
hand’ in complex systemsmeanswe needa
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more comprehensive understanding of the
interrelationships and interdependencies in
networks and hierarchies (Battram 1999).
Networks need hierarchies and hierarchies
would requirenetworks.The requirementfor
networkstemsfrom the benefitsderivedfrom
co-operation. Herbert Simon asserts the
necessityof compartmentalizingwork within
asystemasameansof preventingall thework
beinglost if a systemis disrupted.He looksat
a complexsystemas

one made up of a large number of parts that
interactin a non simpleway. In suchsystemsthe
whole is morethanthe sumof the parts,not in an
ultimate, metaphysicalsensebut in the important
pragmaticsensethat, given the propertiesof the
partsand the laws of their interaction,it is not a
trivial matterto infer the propertiesof the whole.
(Simon1962)

Isomorphismis anotherfeatureof continuous
adaptation.Isomorphismis a limiting process
that makescompaniesin a market resemble
othercompaniesthat confrontthe samesetof
commercialconditions.Therearetwo typesof
isomorphism: competitive and institutional.
Organizations struggle for customers and
resources,as well as for political power and
institutional legitimacy for social as well as
economic fitness (DiMaggio and Powell
1983). Another perspectiveon this aspectof
organizationalevolution is to be found in the
notionof strategicgroupswithin andindustry.
(For a review of the substantialwork in this
field, seeMcGee2001.)

As McGee and Thomas(1986, 150) note:
‘‘A firm within a (strategic) group makes
strategic decisions that cannot be readily
imitated by firms outside the group without
substantialcosts,substantialelapsedtime, or
uncertainty about the outcome of those
decisions.’’

Sensitivityto initial conditions.Sensitivity to
initial conditions is seenin chaotic systems
such as the weather. The ‘butterfly effect’
symbolizesthis process:‘‘a butterfly flapping
its wingsovertheAmazonleadsto ahurricane

on theothersideof theworld’’ (Lorenz1993).
Initial conditions are important to organi-
zationsandothercomplexsystems.In thecase
of the boids describedin the self-organizing
section,thedirectionof the flight is randomly
determinedby the results of the first few
interactions.‘‘Catch the wrong train and you
will end up somewhere else completely’ ’
(Battram1999).

The theory of complexity showshow two
systems starting out in similar, but not
necessari ly identical environments, wi l l
develop entirely different scenarios. This
happensbecauseof the adaptation effects
within the systemand non-linear dynamics.
The units within the systemco-operateand
adapt to each other creating di f ferent
organized scenarios.Long-term predictions
are thus impossible.

The stockmarketis a prime exampleof this
effect. The reaction of investors to critical
events such as war has explosive effects on
shareprices.This implies hyper-movementsat
certain critical points. Technical analystscall
these threshold poi nts ‘ supports’ and
‘resistances’.The terms refer to the idea that
buying andselling decisionsarepartly due,on
both the individual and market levels, to
psychological reasons. Critical events thus
becomevery significant.A level is considered
asa supportif, everytime a stocktries to break
this thresholddown,the stockdoesnot achieve
that and heads back up. Resistances are
psychologicallevelson the rising of stock that
stopsthestockfrom rising abovecertainlevels.
Non-linear. Evolution experiencesnon-linear
effectsin the sensethat its path is erraticand
canvary extensively.Whatcanbepredictedis
very l imi ted. A smal l change in the
environment could lead to an unpredicted
change in the ecosystem.Another way of
looking at non-linearity is that the whole is
greaterthan the sum of the parts.The whole
has characteristicsand capabilities beyond
that of its constituents.

An examplefrom thenaturalsciencesis that
the reaction time of a single fish is much
slower than the reaction time of a shoal of
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f ish. A human brain is more than the
collectionof theconstituentcells,anddepends
on the interconnectionof its neuralnetworks.
Stockmarketsexhibit non-lineareffectsasthe
combinedactions of each personfeed back
uponitself.

Battram (1999) extends the analogy to
communication.Peoplegeneratea multitudeof
interpretationswhen they talk aboutan event.
Certainviews andideaswill cometo dominate
thegroup.Thebehaviouris non-linearin nature,
ascertaincommentswill haveadisproportionate
effecton others.A tensionwill oftenarisefrom
what is in the group’s interestand what is the
interestof the individual.

Increasing returns and lock in. Increasing
returns is positive feedback. It refers to a
group of eventswhich causefeedbackloops
that augmenttheoutcomeof the actions.This
is how well-adapted species of animals
proliferateexponentiallyin their environment.
Certainbreedsof bird dominatetheurbanbird
scene, pigeons being a prime example,
because of thei r adaptabi l i ty. Smal ler
populationsof moredelicatebirdsareweeded
out.

Our linguistic expressionsreflect this trait
with phrasessuchas ‘‘the rich grow richer’’,
‘‘successbreedssuccess’’, and so on. These
typeof phrasesareechoedby Kelly (1994),as
quotedby Battram(1999):

Eachtime you useandidea,a languageor a skill
you strengthenit, reinforce it, and make it more
likely to be usedagain.That’s known as positive
feedbackor snowballing. . . The law operatesin
economics,biology, computerscience,andhuman
psychology.Life on earth alters earth to beget
more life. Confidencebuilds confidence.Order
generatesmoreorder.Themthat has,gets.

Increasing returns cause economic lock-in.
Lock-in arises whenever a species is so
successfulthat it dominatesthe ecosystem,
spreads widely, and makes it vi rtual ly
impossible for other species to rise. The
human speciesis such an example. In the
commercialworld Microsoft, theVHS videos,

and the QWERTY keyboard are classic
examples.PC users all over the world are
locked into using Microsoft’ s Windows
desktopoperatingenvironment,as it became
the standardsoftware in offices. VHS tapes
outranBetamaxtapes,eventhoughtthe latter
hada superiortechnology.Most films wereon
VHS in the early daysof introduction.VHS
hit its critical mass earlier than Betamax,
therebyovertakingthemarket.TheQWERTY
keyboardwas designedto slow down typists
and to reduce the incidence of jamming.
Jammingis no longeran issuewith electronic
keyboardsbut thediffusion of the layout is so
widespreadthat few peoplewould hazardto
train on a different systemsuch as Dvorak,
eventhoughit is faster.3

Emergence of novelty. The mainstream
theoriesof evolutiondealwith the emergence
of new processesfrom different perspectives.
The Natural Selectionand Probability main-
streamsview the emergenceof mutation, or
novelty, as a chance event that cannot be
driven by the intention of an organism.The
Complexity mainstreamlooks at the emerg-
enceof novelty as nature’sway of changing
complicated systems into more organized
complex ones. It implies that novelty is a
generatedoutof thepredispositionof asystem
to self-organize,asdiscussedearlier.

Prigogine shows why the emergenceof
novelty is possible in mathematicalterms.
Holland (1998)showshownovelty is created.
He explainshow a small numberof rulescan
produce structures of surprising intricacy.
Chess would be a classic example. It is
definedby lessthan two dozenrules,but the
numerousmodelsthatresultcreatecontinuous
novelty and emergence.It took centuriesof
observation of the game to acknowledge
patternsof play, suchas the control of pawn
formations.Once they were recognized,the
patternsenhancedthe possibility of winning
the game. More new strategies of play
emerged,fuelled by previousdiscoveriesand
the all-encompassingobjective of winning.
The recognitionof similar examplesin other
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facetsof our world opensthe way to a deeper
understandingof the complexityof life.

Conclusion

The adoption of evolutionary analogies to
explain commercial behaviour often works
sufficiently well to helpunderstanda complex
and ever-changing web of scenarios and
players.As with othertheoriesandapproaches,
it cannotencompassthe full picture,and has
inherent bias and assumptions. Removing
assumptionsis like working with a mapon a
1:1 scale.The map includeseverything,but
thereforeprovidesno additionalvalue.

The school of strategy (Alchian 1950;
Henderson1989) has historically advocated
commercialcompetitionas a processof sur-
vival of the fittest. Traditional and evolu-
tionary conceptsof competition emphasize
different aspectof the competitiveprocesses
(Bauer 1997). According to Bauer, evolu-
tionary theory’smerits lie in its ability to:

• offer an understandingof the dynamicsof
changein companiesand the regulation
affecting them

• improveour awarenessthatsuchprocesses
arecontinuouslyin progress

• concentrateanalysison long-runprocesses
ratherthanshort-runminimal changes

• include qualitativeas well as quantitative
change

• dealwith variationanddiversitywith non-
equilibrium as well as equilibrium states,
and with the possibility of persistentand
systematicerror-makingand therebynon-
optimizing behaviour(Hodgson1993)

• explain path dependence in economic
processesand avoid the presumptionthat
economic change necessarily increases
efficiency.

If the limitations of evolutionary theory are
understood,a more rational basisfor its use
can be developed.Evolutionarytheoriescan-
not explain why organismsandorganizations
behavein certainways.At best,it canexplain
the predominanceof the leastfoolish of fools

(Khalil 2000).More generally,it canaccount
for the disseminationof productivequalities,
but not of their source.Thetheoryof selection
fails to provide the necessarygroundsfor the
rise of such traits. It rather appealsto blind
mutationandchance.For naturalselectionto
operate,theremustbea trial anderrorsystem.
The theoriesof Probability and Complexity
provide an enhancedview of change and
transformationin organizations,bringing in a
variety of processdynamics.They provide a
better explanation than Selection theory,
althoughthey contributemore to insightsfor
systemdesign,ratherthandescribethereasons
for systembehaviour.

Particularly indeterminacy of corporate
changehas beenrecognizedin the literature
in the field of longitudinal time studiesand
organization evolution. Research which
appliesevolutionarymodelsis ableto explore
thecomplex,stochasticwaysin which change
emergesand will develop a framework that
allows for an appreciation of conflicting
rationality, objectivesandbehaviours.

An evolutionary approachto changeand
transformationcomplementsthe established
practices in longitudinal research. Evolu-
tionary frameworks can focus on the sig-
nificanceof circumstanceseffectingchangein
the context of interconnected levels of
analysis. Change will be traced through
different time frames located in the past,
presentandfuture.Contextandactionwill be
explored as products of each other. The
central assumption of indeterminacy will
remain as evolutionary theory tolerates it.
Causationin this kind of holistic analysisof
change is neither linear nor singular. For
instanceJuarrero(1999)callsfor a returnto an
Aristoteleanplurality of causesand a serious
scrutiny of modern Humean, posi tivist
science.Research,which applies an evolu-
tionaryperspective,canlook into theongoing
cycle of change and transformation at a
multiple levels of analysis,therebyproviding
a more comprehensive explanation and
interpretation.
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Notes

1 Theprincipleof Occam’srazoris originally found
in philosophybut is applicablein science.It states
that, when several theories model the available
facts adequately,the simplest theory is to be
preferred.The principle is namedafter William of
Occam(1280–1349).

2 As a numberof very distinguishedcommentators
havepointedout,AdamSmithhimselfdid notgive
greatemphasisto the ‘invisible hand’ specifically
in his writings: for instanceit only occursoncein
his Wealth of Nations: ‘‘He (every individual)
generally,indeed,neither intendsto promotethe
public interest, nor knows how much he is
promotingit . . . by directing that industry in such
asa mannerasits producemay be of the greatest
value,he intendsonly his own gain, and he is in
this, as in many other cases,led by an invisible
handto promotean endwhich wasno part of his
intention. Nor is it always the worse for society
that it wasno part of it.’’

3 As onemightexpect,it wouldappearthehistoryof
the developmentof the QWERTY keyboardis a
little morecomplicatedthanthis commonversion.
In fact, therearequestionsaboutboththedegreeto
which in the technologyof the time it actually
reflectedan efficient rather than inefficient solu-
tion as well as the evidencefor the degreeof
benefit of the Dvorak option (see http://home.
earthlink.net/~dcrehr/whyqwert.html).
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