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Abstract

The paper describes methods of analysing entespiligeviewing their economic activities as an
ecosystem and, bearing in mind the similarity otegrises and organisms, connecting this to
management theory. The methods of the natural aeseare useful to improve our understanding of
enterprises, especially as regards SMEs. Competitial co-operation are vital forms of operatiothim
ecosystem, just as they are in the economy. luggested that a kind of genetic ability can develop
within enterprises over a very long period whicfeefs their strengths and weaknesses in their alay-t
day operational activities. New methods in orgdaiosatheory using organigraphs are suitable for
describing these ideas. It is possible to des@ilierprises with organigraphs in a more completa fo
than with traditional organisational charts. Thelagation of organigraphs in this context is an artant
approach to describe the similarities of the edesysand the economy and leads to a better

understanding of the challenges of a modern emserpr

1 Introduction

This paper builds upon the concept that enterpiis@sany ways resemble living organisms existing in
nature and then goes on to examine how so-callgah@raphs can be used to take this concept a step
further. Traditional models used to illustrate eptises are generally based on the threefold fanati
operation of an enterprise. First, there are therial activities, that is the activities taking@d within

the enterprise, including production and managem8&etond, the enterprise engages in external



activities as a market participant in procuringtéas of production on the factor market, and inirsg!

its products on the market for goods and serviegslly, the enterprise interacts with its surrowngd,
e.g. by co-operating with other enterprises and daapting to its regulatory and competitive
environment. The organisation of an enterprise lieg among other things, the way in which
assignments, power and responsibilities are akalcaithin a group of people working toward the same
goal.

Modern enterprises in their operating environméatge much in common with organisms in an
ecosystem, and the threefold functional operatibrergerprises described above is in many ways
comparable with the lives of organisms. Extensivé eomplex internal activities take place withie th
bodies of animals, as they do in enterprises. Alsrf@age for food to survive, which is comparable
with the activities of enterprises on the factorrked Breeding is one of their main functions of
organisms, and this is analogous the activitiesndérprises on the market for goods and servicesyE
organism is dependent on its environment and owpewation with other organisms. Organisms,
especially in higher orders, have to take accodirdtioer organisms, just as enterprises have to take
account of other enterprises. One of the main cleniatics of a biosphere is the relationship betwe
predator and prey, and every organism, including NEadependent on other organisms for its exigtenc
in one way or another. The same is true of entpriwhich often find themselves in the role of
predator or prey or both.

The ecosystem with its organisms and their enviemtns thus used as a kind of metaphor for
the activities of enterprises, one of many suchapters which can be useful in gaining an insigta in
the structure and environment of enterprises, ldising parallels from other scientific disciplings
shed a clearer light on some aspects of the oparafienterprises — provided always that genetaisa

is avoided.

2. The Economy as an Ecosystem

An enterprise can be regarded as a technical solti the utilisation of limited factors of prodigst.

The activities of enterprises are characterisedcjgally by relations with three external entities:
suppliers, customers, and competitors. In fact, égbenomy is often regarded as an ecosystem in
academic discoursgRotschild, 1990; Hodgson 1993The ecosystem is a constant cycle powered by
solar energy which flows through the system. Infation, knowledge and human labour constitute the
energy which powers an enterprise. In an economogygtion factors, i.e. resources, flow from source
to destination. Knowledge and information form atpa the administrative factors of production in
modern enterprises. Knowledge is essential for etadctivities, because competitive advantage is
normally based on knowledge. It has been pointedhat enterprises which regard themselves asglivin
communities, similar to communities in the ecosystexhibit quicker response times in their strudgle

survive competition and external conditions thaheotenterprise§De Geus, 1997 Ideas linking



economies and ecosystems can be effective in capitig environmental problemfGowdy et al.,
1999.

Living organisms and enterprises face similar poid in that they are limited by their access to
resources. Another key factor for enterprises imatel. In a market economy, enterprises die whae the
is a shortage of customers. Nature has over atlorgdeveloped sophisticated means of protection fo
individual species, e.g. by enabling them to avbalr foes using camouflage. Enterprises oftenrgite
to avoid their competitors, but they also atteropttract the attention of their customers, thesoarers,
and this has parallels in the animal kingdom ad,wdiere flamboyant colours are used to attract the
attention of potential mates. Customers can berdegaeither as prey or as symbiotic organisms —
business partners who are essential for continpedation.

One characteristic of organisms is adaptation, antkrprises also need to adapt to new
conditions, e.g. new taxes or environmental leg@mtdMorgan, 1997. A competitor in the environment
of an enterprise can be regarded as the equivalenpredator in the ecosystem. An enterprise ledtac
other enterprises in competition. Symbiosis in reis the close association of two organisms fer th
advantage of both, precisely as in the case ofpewation between an enterprise and its supplieigiwh
often extends over very long periods. Competitiond @o-operation can take various forms in the
ecosystem and in an economy and can differ depgndim circumstance§Samuelson, 1993
Mimicking, which is frequent in nature, is not ieffuent in enterprises, e.g. when trade marks are
mimicked. lllegal activities in an economy are naty common, but have a clear parallel in natusdna
the case of parasites.

Nature rewards the fittest, although the procesg take a long time. The Earth is about 4.5
billion years old, and life began on Earth abo6tHllion years ago. Mankind is about 200,000 yexals
and Man began to form organised communities ab0y0D years ago. The concept of incorporation,
however, is only a few hundred years old, so thabmpanies develop like organisms there is still a
long way to go. Economic development has been ctersed by changes in society which are
comparable to changes in nat{i@orning, 1995 Development is not linear in time. Mutations acitu
nature, and the same happens in the corporateocamént with technical revolutions and new
management methods, improved education and incrdasmvliedgeg Costello, 1998 Efficiency is the
key to survival in an ecosystem and an economylewihefficiency leads to extinctiofRotschild,
199(.

Among the key issues of enterprises in the futsr@fiormation, and the cost of information is
getting lower. Modern technology, with its new farnof communication, television, telephones,
facsimiles, computers, e-mail, the Internet, fibptics and satellites, has resulted in a redudtiaine
average cost of this factor of production. Inforimatas the product of data processing is now antoaig

most important factors in the operating environnmadreénterprise§Gossairet al., 199§. Enterprises are



of course dependent on their environment, but #vegt independently of individual persons. Even
though human labour is one of the driving forcemterprises, the labour can derive from numerous
individuals, just like an individual can enjoy aoductive life with another person’s blood in hisngor
implanted organs, whether transplanted from anotitividual or manufactured in a factory. Life make
use of all opportunities, as do enterprises. Wharawmew business opportunity arises a new enserpri
Is created. If the enterprise is successful, otbemparable enterprises will form. Just as cellSamaed

and die, enterprises survive with new people. Otgansplants are comparable with the formation of
new departments in enterprises and the disconiotuaf others. Sometimes an enterprise will grow
stronger, and sometimes it will wither and die.

DNA is the hereditary content of genes and respdam$or the transmission of information from
one generation to the next. Knowledge and inforomait$ often unique to a single enterprise and @onta
the key to its operation. Sometimes such knowleztgeys legal protection through intellectual praper
rights, which shows the will of the legislature tthander certain circumstances, information and
knowledge should be protected from unauthorised Tise opinion has been expressed that a computer
virus is a primitive form of life. AlImost 50 yeaegjo, John von Neumann came up with the definition
that a machine was a living thing if it could cee@ther machines in its own imaféon Neumann,
195]. The first book of Moses, Genesis, emphasisesrgation as the prerequisite of life and
organisms. Linking the definition of life with pr@ation is nothing new, but it has gained a new
meaning in the light of technological advances. Brfodechnology easily fulfils this condition, wheth
we look at robots or the process of cloning. Crepéi life form has become relatively easy.

Progress in genetics can increase our understaofliagterprises. It can be demonstrated that
genetic features and environmental factors affegamisms in important ways, e.g. as regards disease
If we look at enterprises in this light, it is clethat environmental factors are crucial, both redtu
restrictions on the procurement of resources alas resstablished by authorities. Enterprises areanot
old phenomenon, so that it is difficult to demoatdrwhether modern enterprises have a kind of genet
ability independent of the people who manage thEmere are not many companies which have been in
existence for a hundred years or more and whicle baen managed by numerous successive groups of
people, not necessarily from the same family. Quag periods of time, enterprises can settle into a
course which they follow and hardly ever leave. &ithen reveals whether this course leads to aeviabl
situation in a competitive environment or whethiee rut becomes so deep and so distant from the
mainstream that it cannot be altered. This woulamtat the enterprise exists in such an indepénden
environment that its management is no longer acgoof initiative, but instead is reduced to thesrof
responding to environmental circumstances and mistances which are rooted in the past history ef th
enterprise.

Globalisation and competition have led to new jpecsves. In many ways, contemporary

enterprises own themselves. As long as they thriviheir environment of suppliers, customers and



competitors they are more or less left to themsel®&o it is also with animals. One of the main
characteristics of organisms, deterioration andagers also evident in the environment of entegwis

Enterprises are established and terminated, divigedr disappear altogether leaving only historical
evidence of their existence. The average life sfaglobal companies has until now not proven more
than 40 to 50 years, and many large enterprisé®iisted twenty five years ago have now disappmeare

although parts of them, for instance their humasoueces, have gone elsewhide Geus, 1997

3. Organigraphsas|Instrumentsfor Explanation

Numerous concepts from biology and ecology can seduto improve our understanding of the
economy. A new form for the analysis of the orgatiisn of enterprises is well suited to these ideas
regarding the common features of economies andystaas. The traditional way of describing the
organisation of an enterprise is to use organisatioharts where the responsibilities of individuafe
delimited and the hierarchy is clearly visible asmnes of individual managers shown in little boxes
which are either one above the other or side bg.sithis gives a limited insight into the activitieb
enterprises. It shows the administrative relatigmsibetween individuals, but it often says littleoat

the enterprise itself, sometimes not even whatatlpces, what the production process is or who the
customers are. The structure of enterprises hagyeldaand new forms of organisation and relatigrsshi
have come into existence. Attempts are made toretadel how an enterprise works, i.e. how it
operates, what the relationships are between ohas and how ideas and information spread through
the enterprise. To this end, new type of orgarogali chart —the organigraph— has been developed by
Mintzberg and Van der Heyd¢Mintzberg, Van der Heyden, 1999

Organigraphs do not eliminate the boxes of therisgdional chart, but activities are combined
and linked using the concepts ‘set’, ‘chain’, ‘huasd ‘webs’. Organigraphs are not intended metely
show individuals and their positions, but to prevah overview of the activities of an enterprisecm
like a map shows mountains, rivers and cities dredrbads that link them. Thus, organigraphs are
extensions of organisational charts. Organigrapies aa convenient method of illustrating what an
enterprise is, why it exists, what it does, and ltsvindividual components work.

The set refers to the fact that each enterpriaesit of things, e.g. machines or people. They are
linked, but at the same time they are to a conaferextent independent. Examples of sets are
inventory waiting to be sold, an auditor and hierds, or a teacher and his students. The mainesiem
in the activities of an enterprise is the connectidindividual components in a production process]
this is illustrated by a chain. A chain illustratée linear connection between components, i.e. one
component takes over from another, as in assenmay.| This concept cannot be used to describaell t
components of an enterprise, as many of them aredmplex and one thing does not always lead to

another.



In order to get a better grasp of the activitiesuofenterprise, the activities are illustratednia t
form of hubs and webs. A hub is a co-ordinatingtigear the place where people, things or infornmatio
come together and move within a delimited area ffota B. A hub may be a building such as a school,
or a machine such as a computer. A manager carbalaohub, e.g. the coach of a football team. Some
relationships are of the nature that they haveamdre and no end, and this is where the web comes i
An example of a web is when a new product is beengloped. All the employees talk to one another,
e.g. during coffee breaks, and toss up ideas, 9dess are developed further, others are not. The
activities of artists or scientists, e.g. in unaites, often have this form. This descriptionetated to
logistics. The flow of products and services is afighe main characteristics in the framework of
logistics[Coyle et al., 1993. The use of the Internet as a means of commuaitati enterprises and
individuals is a clear example of a web. The appat@ness of the concepts set, chain, hub and eveb t
individual enterprises varies. For example, a cleaimbe appropriate to illustrate a production @ssdn
one enterprise and the web more appropriate tchanothus, organigraphs vary for enterprises under
different conditions.

An example of this is a fisheries enterprise whopkerates several factory vessels. Each vessel is
a hub, but the relations between the captainsaatade place within a web. The engineers aboard eac
vessel are a separate set, and the seafood p@upecticess is linked together in a chain. Mintztzerd
Van Hayden described the organisation Medicins Faostieres (MSF), which was awarded the Nobel
Peace Prize in 1999, in an organigrdptintzberg, Van der Heyden, 1999MSF does not have an
international centre; instead, the national orgatinas form centres which are linked together byea.
Each national organisation is a hub with an inflofrpublic contributions and volunteers. In the hub,
work is in progress on financial management, réeremt, training and organisation of individual
projects. In the event of an emergency, three elésrare combined, i.e. expert staff, supplies amnd$
in a hospital in a danger zone. This hospital thecomes an independent hub which requires a flow of
information between the danger zone and the ndtiorganisation. This illustration gives a clearer
picture of the projects, work methods and actigitid the MSF than a traditional organisation chart
could.

Organigraphs illustrate relationships and proces$ésre is no single correct organigraph;
instead there can be many kinds of organigraphsithe®y the activities in question, based, amorigeot
things, on the vision of individual managers. Agamigraph describing enterprises fits in with ttheai
that enterprises have much in common with organisnas ecosystem and their activities. Organisms
are like elements in a set, as in the case ofifistg in an ecosystem, e.g. in a lake or in the, sad this
ecosystem can be described as a hub. The compi&t poocesses of organisms often resemble a web,
as in the case of bees. The co-operation of ongenis foraging for food or hunting, as in the ca$e
lions, or under other circumstances, in the casantd, has the form of a chain as is frequentlyctse

with enterprises engaged in production. An orgapbrof the photosynthesis of green plants in astore



includes the forest as a hub where the plants)emeats in a set, synthesise, in a chain production

process, organic compounds from carbon dioxidenatdr in the presence of sunlight.

4. Conclusions

Progress in the biological sciences can improve unolerstanding of our economic environment.
Enterprises have only been in existence on thehHarta short time and there are various trends in
enterprises which are still unknown, but there igmin their activities which resembles the worlsirad
nature. It is possible that over a long periodimmieta form similar to the genetic features of organs

will develop within individual enterprises and affeheir daily activities.

Although it is possible to identify a substantiadrrespondence between economies and
ecosystems, this does not mean that the strugglesxistence of animals and enterprises are idantic
Of primary importance here is that the naturalrsmis can be used to enhance our understanding of th
economic environment. The approach suggested ofgusiganigraphs extends the analysis of the
activities of enterprises. In many ways, this mdtiogy is useful in highlighting various factors iz
are common to enterprises in an economy and onmganis an ecosystem. For SMEs, which are often
more dependent on their environment than othergmges owing to their size, it is important todige

to describe such relationships as clearly as plessilorder to improve their competitive positions.
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