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ABSTRACT

This article aims to establishhowan ideabecomesan innovationandhowcreativity, collective
dynamics,andinformationareinterconnected.Theresultsofthestudyshowedthattheemergence
ofinnovationsiscloselyconnectedwithcollectivecollaboration,andthatitisimpossibleoutsideof
groupdynamics.Theprocessofself-organizationandcollectivedecision-makingisrealizedthrough
asynergisticinteraction,whichthentransformsintotheso-called“informationlaser”andservesas
abasisfortheemergenceofinnovation.Bothindividuals(aspersonsandasseparateentrepreneurs)
are the elements of the innovation system and the actors of the artificial neural network–socio-
economicneuralsystems(SENS-systems).Thesesystemsactthroughself-organizationandcorporate
collaboration,andtheeffortsofeachelementareamplifiedthroughtheinteractionwiththeother
elements. The model of the SENS-systems can explain how the individual idea transforms into
innovationandspreadsthroughouttheworld.
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INTRoDUCTIoN

Asarule,innovationisconsideredasaprocessofcreationofnewtechnicsand/ortechnologies.A
commonunderstandingoftenequates innovationand invention,and innovationandcreativity. In
the19thcentury,separateinventors,engineers,andbusinessleaderscreateduniqueideas,machines,
technologies, and businesses. In the current global world, all companies and businesses are
interdependent,thustheyhavetointeractandcooperatetogettheirowngoals.

Now is the time todiscusshowseparate innovators,organizations, anddifferentdistributed
settingsbecomeadriverofcreativityandinnovation.

Themainresearchquestionsofthisstudyare:Whattheentrepreneurialinnovativenetworkis;
howitcreatesthesocio-economicneuralsystem,andhowinter-organizationalnetworkingbecomes
adriverofinnovation.

Theproblemisthat“creativity”referstohuman,while“innovation”isrelevanttocompanies.Asa
result,thefollowingquestionarises:Howdocreativementurnintoan“innovativecompany”?Separate
individuals(inventorsandresearchers)andseparatesmallcompaniesorstart-upscharacterizethe
currentscenario.Theydonotinteractwitheachother,butproduceinnovation(e.g.,newtechnologies
andmachines,andinventionsandnewmaterials)and,intheend,humanprogress.Howdoesthis
happen?

Thisarticle,originallypublishedunderIGIGlobal’scopyrightonApril1,2020willproceedwithpublicationasanOpenAccessarticle
startingonJanuary25,2021inthegoldOpenAccessjournal,InternationalJournalofSystemDynamicsApplications(convertedtogold
OpenAccessJanuary1,2021),andwillbedistributedunderthetermsoftheCreativeCommonsAttributionLicense(http://creativecom-
mons.org/licenses/by/4.0/)whichpermitsunrestricteduse,distribution,andproductioninanymedium,providedtheauthoroftheoriginal

workandoriginalpublicationsourceareproperlycredited.
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The paper is structured as follows. First, it will illustrate the theoretical foundation of an
entrepreneurial innovative network and of SENS-systems. Then, it will provide an analysis of
the theoretical bases of the functioning and development of neural networks and self-organized
informationalsystems.Subsequently,itwillpresentthemethodologyofsystemsdesign,basedon
informationalcooperationofneuralmodules.Finally,basedontheoreticalinsights,thepaperwill
outlinetheprocessoftheproductionofinformationasnewknowledgeandinnovations,andhowthe
processofcollectivedecision-makingisrealized.

INNoVATIoN AND CREATIVITy. FRoM INDIVIDUALS To 
oRGANIZATIoNS, FRoM CoMPETITIoN To INTERACTIoN

Creativity isusuallyunderstoodasaprocessofgenerating ideas,designingsomethingnew,and
producing an invention. Traditionally, this process ends up with a novelty that has some value
and importance (Amabile, 1996a). As the character of the interaction and relationship between
elementshasadirecteffectoncreativity,creativityandsocialnetworktheoriescanbeintegrated
(Perry-Smith,2006).Itisobviousthatstrengthofrelationships,networkposition,andexternalties
could affect individual creative contributions. Some researches consider creativity, productivity,
andinnovationasawholeconcept(Amabile,1996b).Creativityisnotdirectlyrelatedtoaspecific
solutionorproduct.Therefore, theresultofcreativityisnotidentical toinnovation.Creativityis
thesphereofentrepreneurship,becauseentrepreneurialthinkingisbasedonnewideasaboutanew
product,technology,materials,andmethods.Thedevelopmentofinnovationcanalsobestudiedas
acombinationofthemanagementofinnovationandthedecision-makingprocesseswithinthefirm
(Izadietal.,2013).Also,creativityisoneofthefactorsofentrepreneurialsuccess(Baron&Tang,
2011;Cardonetal.,2013;Gielniketal.,2012).

However,howdoesindividualcreativityformorganizationalinnovation?Whatistheroleof
individualsininnovationprocesses?

Literatureresearchhighlightsthatcreativityhasanimportantroleintheorganizationalcontext
(Woodmanetal.,1993)orininterpersonalnetworks(Bissola&Imperatori,2011;Lingo&O’Mahony,
2010;Perry-Smith,2006;Spelthann&Haunschild,2011).

Creativitystopsatthecreationofideas,whileinnovationistheimplementationoftheideaandits
availabilitytoallpeople:Customers,manufactures,distributers,andotherentrepreneurs.Innovation
istheideathatturnsintoreality.

Today, individualcreativity,bothat the levelof the individualandat the levelof individual
organizations,doesnotmakesense,astheidearemainsonthelocallevelanddoesnotgooutside.The
ideaispreserved,itcannotdevelopnewtechniques,technologies,andmaterials.Itcannotbeabase
fornewrelatedideas.Innovativeprocessesinvolvealltheelementsoftheinnovationsystem,including
generatorsofideas,intermediaries(e.g.venturecompanies),manufacturers,customers,thescientific
community,andeducation.Individualcreativityisclosed,itisimpervious.Instead,collectivecreativity
isopen,itisbasedontheprocessesofself-organizationandinitiatedfromtheoutside;also,itgives
asynergyeffect.Theresultisthecreationofspecificinnovationnetworks,whicharecomposedof
individualsandmicro-organizations.Theso-called“innovativeagents”,or“knowledgeableagents”
(Giddens,1984),initiatedandsupportedtheprocessofcreating,functioning,andsupportingthese
networkswithinanorganizationalstructure.Theseinnovativeagents,individuals,andsmallenterprises
areinconstantinteraction.Usingtheanalogywithchemistry,thistypeofinteractioncanbedefined
as“supra-individual”tomeanitencompassessuchelementsasself-recognition,self-organization,
collaboration, and corporate decision-making. Thus, the center of the relationship between the
elementsoftheinnovationsystemisdisplaced,fromcompetitiontointeractionandcollaboration.

Innovativeagentsinitiatetheprocessofgeneratingideasandcreatinginnovationthroughthe
creationofnewknowledge.Theseagentsaresituatedinsideorganizations,whichauthorstudyin
integrity,withinasinglebusinessunit.ThisbusinessunitcanbeeitheraSMEoralargecompany,
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asmicro-firmsandtheglobalcorporation.Thus,innovationsandnewideasspreadfromtheinitial
pointtoanothernetworknodeandtotheoutsidethroughtheinnovativeagents,andthisprocessis
basedonself-organization.

Innovativeprocessesandprocessesofcreatingofnewaretheresultofsystemself-organization.
Indeed,theseprocessesareinitiatedwithinthesystem.Also,theinter-organizationalcommunication
betweensystemelements,people,andinnovationagentscreatesuniqueinformationandcommunication
accumulatinginthesystemandleadsultimatelytoinnovativesolutions(innovative“exhaust”).Thus,
thenatureofinnovationissimilartocirclesonthewater:Theprocessstartsfromtheoriginalmicro
pointandexpandsatthemacroandgloballevels.

Theinteractioncanbeoftwotypes:Inter-individualandinter-organizational.
Inter-individual interaction takes place “from individual-to individual.” The general laws of

socialgroupdynamicsaretypicalofthistypeofinteraction.
Inordertostudytheprocessofgeneratingideasatthe“individual-individual”level,theauthor

organizedanexperimentinthegroupofstudentsattheITMOUniversity(Russia).Studentswere
askedtosearchnon-standardsolutionsfortypicaltasks(e.g.,selectionofagiftforafriend’sbirthday
orhousedecorationfortheNewYear’sEve).Theexperimentwasconductedrepeatedlyfortwoyears,
withtheaverageparticipationof465people.Thestudentsworkedinteamsof5-7people,andthe
timeonthesolutionwasabout15minutes.Theresultsoftheexperimentareasfollows.Eachteam
hadanactiveexchangeofinformation,communication,instantcast,andhighcreativity.However,
nocommunicationoccurredbetweenteams,sonooutputflowedtotheoutside.

Inordertoproducetheideaandletitoutofanorganization,communicationbetweenteamsand
betweeninnovativeagentsshouldbeensured.Thesecommunicationsbringideastothehigherlevel
ofinter-organizationrelationshipsandfacilitatesthetransmissionoftheideabetweenorganizations,
venturecompanies,banks,customers,andotherparties.

Someresearchers(Amabile,1996a;Ketchenetal.,2007;Perry-Smith,2006;Sapsedetal.,2007;
Woodmanetal.,1993)studiedthespecificroleofinter-organizationsintheearlyphaseofstart-ups
andintheearlyphaseoftheentrepreneurialprocess.Also,Sapsedetal.(2007)showedhowbridging
organizationsmaypromoteneglectedareasofcreativityandpotentialdisruptiveinnovation.These
blockedopportunitiestendtoemergeattheboundariesofSectoralSystemsofInnovation,whereold
sectorsoverlapandnewtrajectoriesform(Sapsedetal.,2007).

In theearly stageofdevelopment, eachnewstart-uporenterpriseneedsnotonly resources
andinternalpotential.Indeed,moreimportantforfuturesuccessaretheexternalrelationshipsand
interactionbetweensimilarenterprises,agents,intermediaries,venturecompanies,businessangels
orbusinessincubatorsforinformationandknowledgeexchange.Entrepreneurialnetworksareoften
asourceofuniquemarketinformationaswellasofspecializedserviceproviders.

Aninnovationnetworkimpliestwotypesofinteraction:Inter-individualandinter-organizational.
Table 1 shows the difference between individual and collective (inter-individual) approaches to
creativityandinnovation.

Nevertheless,thefollowingquestionstillneedsananswer:Howdoesanindividualideabecome
acollectiveideaandconsistentlyturnsintoinnovation?Thefollowingsectionexplainsthisprocess
andthemechanismofgroupdynamicsintheinnovationprocess.

THE CoNCEPT, STRUCTURE, AND MECHANISM oF THE SoCIo-
ECoNoMIC NEURAL NETwoRK AND oF THE SENS-SySTEM

EvidenceshowsthecommunicationbetweentheelementsoftheSENS-system;inturn,communication
playsanimportantroleintheformationofaunifiedinformationalspaceandinnovativeentrepreneurial
network.

Keyconditionsoftransformationofideasintoinnovationarethedisseminationofinformationand
knowledgeexchange.Inaddition,themostimportantfactorisjointactivitythatisthedisseminationof
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informationthroughtheimplementationofthebasicfunctionsandrolesoftheelementsofthesystem.
Inthiscase,eachelementdoesitswork,andthustheyimplementfunctionsinasingleinformation
space,wheretheinformationcirculatesandaccumulatesovertime.Asaresult,aqualitativeleap
isrealized(i.e.,theamountofinformationtransformsintoqualitativelynewinformation).Further
processesofcreationofinnovationarebasedonself-organization.Thedistributionofinformation
leads to acceptance of collective decisions, which, in turn, is thebasis for generating ideas and
innovativesolutions.

Holisticsocio-economicsystems(e.g.,company,cluster,SME,micro-organization,andaglobal
company)areaspecialclassofinformationsystems.Thefollowingparagraphsexploretheinformation
interactionbetweentheelementsandthesignificantroleofinformationinasocio-economicsystem
asanartificialneuralnetwork.

Figure1showsthesetofsystemelements(ormodulesofasocio-economicneuralnetwork–
SENS-modules)thatproduceinformation.

Anartificialneuralnetworkisasystemofinteractionbetweenartificialneurons;theyaredesigned
accordingtotheprincipleoforganizationandfunctioningofbiologicalneuralnetworks.Thebasic
principleoffunctioningofneuralnetworksisbasedontheprincipalofinformationexchange.Each
neuralelementoperateswithalimitedamountofinformationandinteractswithspecifiedelements.
Thissocio-economicneuralnetworkisaSENS-system.Suchasystemconsistsofelementsthathave

Table 1. The difference between individual and collective (inter-individual) approaches to creativity and innovation

Individual approach Inter-individual approach

Subject(person)oftheactivity Thesoleperson-innovator,
“crazy”inventororresearcher,and
Schumpeterian’sindividuals.

Associationofseveralinnovators;
synergyinteraction.

Focusofactivity Individualdevelopment,individual
creativity.

Collectivedynamic,collaborationand
collectiveideacreation

Focusoftheresult Separateideaorinvention. Theprocessofthediffusionof
innovation

Theprocessofvaluecreation Anideaasaseparateelementdoes
nothaveavaluebecauseofthelackof
reality.

Thevaluearisesfromspreadingthe
initialideaandusingitinpractice.

Thedriverofcreation Outsideforces. Self-organization,“supra-individual”
interaction.

Figure 1. The set of system elements (or modules of a socio-economic neural network–SENS-modules) that produce information
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specifiedconnectionandinteractbetweenthem.TheseelementsareSENS-modules.Eachmodule
receivestheinputsignal(i.e.,controlinformation,functional).Theoutputinformationtransformsinto
anoutputsignalasaresultoftheactionsoftheelements.ThecombinationofSENS-modulesforms
aneuralnetwork.Thesolutionofcomplextasksistotheresultoftheinteraction(collaborations)of
separatemoduleswithtemporalandspatialcoherenceofprocesses.Forexample,Figure2showsa
schematicrepresentationofasimpleneuralnetwork.

EachSENS-moduleproducesinformationandgeneratestheinformationflow.Theinformation
flowbecomesorganizedasaresultoftheinteractionofmodules.Theimplementationoftheprinciple
of“laser”(figure1)isplainlyvisible,whenagreatamountofunorganizedflowofenergyorinformation
isorganizedintoasinglebeam.TheinteractionofSENS-modulesiscarriedoutthroughspecific
communicationchannels.Eachmodulemakesadecisionwithinitsowncompetence,andeachelement
realizesitsownfunctions(i.e.,eachmoduleisfunctionallydifferentiated).Internalcontrollersrealize
centralcollectionandprocessingofinformationandmonitorstheoperationoftheentiresystem.Inthe
SENS-system,theindividualsandinformationtechnologyarecarriersandguardiansofinformation.
Theproblemsassociatedwithinformationflowsaresolvedbytechnicaltools,andtheinteraction
betweenpeopleisrealizedthroughcorporateinformationandsocialnetworks.

Communicationbetweenelements(modules)couldbeassociativeordissociative(i.e.,theneural
modulescanbecombinedanddecomposed)(figure3).Thus,aninformationflowcanensurethe
connectionanddisconnectionoftheelements.

Informationexchangeisthebasisoftheprocessofsystemdevelopmentandsystemdynamics
(i.e.,itensuresthegenerationofasomethingnew).Inturn,thefoundationofanydevelopmentis
somethingnew.Thisprocessisaccompaniedbyabrupttransitionfromapreviousstateofthesystem
tothenext.

Figure 2. Schematic representation of a simple neural network

Figure 3. Associative (а) and dissociative (b) interaction of SENS-modules
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The connections between the elements are dynamic and update through the process of
development.Atthesametime,theSENS-systemisarecurrentnetwork,thatistheoutputsignal
(result)istransferredbacktoinputcompletelyorpartially(feedback).Thus,asanyneuralnetwork,
theSENS-systemisalearningand,mostimportantly,aself-learningsystem.

Before proceeding to the theory of corporate collaboration and describing the process of
interactionoftheelementsoftheSENS-system,whichisaccompaniedbyatransformationofthe
originalinformation(ideas)toinnovation,itisnecessarytoconsidertheprocessofthecreationand
productionofinformationintheSENS-system.

THE PRoDUCTIoN AND CREATIoN oF INFoRMATIoN IN THE SENS-SySTEM

InordertounderstandtheessenceoftheprocessofinformationproductioninSENS-systems,the
authorswillbuildontheconceptofinformationbyShannon(1948),namelyasthenumberofpossible
outcomes(Haken,2005;Shannon,1948).

Theappearanceofinformationiscloselyassociatedwiththedecreaseofentropy.Forexample,
inasetofcharacters,thefrequencyofappearanceofeachcharacterhasaspecificprobabilityP.
Asaresult,whenthelettersofthewordareaddedup,asetofletterswillmakesense–information
occurs.Similarly,thenumberscanbeconsidered.Kastler(1967)citestheexamplewithcaution:
Beforeselectingaspecificcode,allcodecombinationsareequallyprobable.However,oncethecode
isselected,informationoccurs,andonlyonecombinationhasvalueandmeaning.

WhentheauthorsdescribetheoverallconceptoftheproductionofinformationintheSENS-
systems,theywillrelyonabasicpostulateofexistenceoftherelationshipbetweentheinformation
processesandevolutionarydynamicsofthesystems.

Theprocessofdevelopmentofthesystemproducestheso-called“informationsystemmemory”
aboutthepaststatesofthesystem,whicharecharacterizedbyacertainsetofvariables(e.g.,economic,
social,andcommercial).Thus,thesystemaccumulatesthesetofinformationdata,includingstatistical
data.Atthemomentofthedecision-makingonthefurtherevolutionaryphase,thesystem“chooses”
aparticularpath.Inthisregard,itisimportanttorecallthatevolutionisaninternalprocesswhich
isinitiatedexclusivelybyinternalforcesandresourcesofthesystem.Thus,evolutionisaresultof
acauseandaconsequenceofobjectivelaws.Herewith,thesystemusestwosourcesofinformation:
Internal memory (previous system state) and external environment (threats and opportunities).
Informationisrandom;inaddition,theindividualobjectivesofmanagersandtheinformationthey
haveshouldbeconsidered.Thesystemaccumulatestheinformationandproducesnewinformation
(pathselection,removalofinformationuncertainty),whichcomesoutintheformofanewsolution.
Thissolutionisnotnecessarilyinnovation,butitisinevitablysomethingnew(e.g.,decision,product,
idea,market,needs,andmaterial).

InaSENS-system,thealgorithmofproductionofinformationisthefollowing.Inthedevelopment
process,thesystemcontinuouslyselectsoneofthepossiblestatesortrajectoriesofdevelopment,and
“memorizes”itspaststate.Thus,dataandinformationaboutpaststatesaccumulateinthesystem.
Thismeanstheproductionofinformation,whenthesystemmakesaselectionbasedonaccumulated
data.Figure4showstheconversionalgorithmofinformationinSENS-systems.

Ifmorethanoneoutcomeofaneventisviable,itispossibletochoosethemostpreferable.The
resultsobtainedarecomparedwiththeplanned(expected)outcomes,thenthestrategyadapts.The
SENS-systemlearnswhen it triesdifferentvariantsof thestrategyorways toachieve thegoals.
Thereby,aprocessofself-learningoccurs.

Thepointof thechoosingtrajectoryisapointofbifurcation, that is thepointofduality(or
division)oftheevolutiontrajectorywiththemaximumuncertainty(entropy).Inaccordancewith
thetheoryofinformation,thisuncertaintyisremovedbythe“choice”,thatmeanstheproduction
(appearance)ofinformation.Thus,theemergenceofinformationisarandomprocessofselection/
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decision-makingofthesystem.Innovationisevenamorerandomandchaoticprocess,thatis,it
requiresthegenerationofnewinformation,unknowninthepast.

Ifarandomelementisintroducedintheabovealgorithm,atsomepointabranchingtrajectory
ofdevelopment–thebifurcationpoint–occurs.Then,thestrategicobjectiveandtheprogramofaction
arechosen,dependingonthevaluesoftherandomparameterthatthecontrolleraccesses(e.g.,the
valueofstockindicesandexchangerates).

Thus,theauthorsestablishthefollowingassumptionsforthestudyofinformationflowsandthe
processofcreationofnew(theinnovation):

1. Informationiscreatedinthesystem.
2. Thesystemrememberspaststates,sothefutureisdeterminedbythepast.
3. Informationisassociatedwiththedifferentiationofelementsandwiththebreakingofsymmetry

ofthespatiallocalizationoftheelements.
4. Informationoccursasaresultofinteractionbetweentheelements(communications)and,atthe

sametime,determines(defines)theinteraction.

Informationisastochasticcategory(i.e.,theprobabilityoftheconcretestateofthesystem).A
completelyrandomsequenceofmessageswillhavemaximumofinformation,sincetherealization
ofaconcretesequenceof symbolsamonganarrayofpossibilities is the implementationofone

Figure 4. The conversion algorithm of information in SENS-systems
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stateandtheonlylocalizationsysteminspace.Atthesametime,therepetitionofthesamesymbols
(messages)givesnoinformation.Thismeansthatcyclicalfluctuations,suchasstockindexes,ease
thepredictionofthefuturestateandthetrajectoryofdevelopment.

The authors can assume that both of these extreme states are impossible, therefore the
entrepreneurialsystemissomewhereinthemiddle.Duringthedevelopment,enterprises“scan”all
possiblestates;theycreateinformationandchaos,duetothechangeintheprobabilityofaparticular
state.Meanwhile,theprobabilityofanysystemstateschangesfromuniformtodifferentiated,from
disorderedtostructured.Thisisaninnovativedevelopmentthroughtheproductionofnew.

However,whatisthecreationofnewinformation?Whatisthegenerationofnewideas?This
issomethingthatwaspreviouslyunknown,butisbasedonaccumulatedknowledge(information).

Itisnecessarytofulfilltheconditionsofinformationexchange(accumulatedknowledge).This
requirestheimplementationoftheconditionsthattheinformationandknowledgeneedtobedifferent
ineachelement.Therefore,theinformationdifferentiationofsystemelementshastogeneratenew
facts.Thepresenceofexternalsourcesofinformation,whicharesimilartotheexternalenergyofthe
thermodynamicsystemPrigozhin,I.,&Stengers,I.(1986),ensureself-sufficiencyandcompleteness
ofinformationsystemelements.

Thus,intheirconcept,theauthorsleavetheareaoftheinformationuniformity(disorder)ofthe
systemelements,movetothedirectionofdifferentiationofknowledgeandexchangeofinformation,
and reduce information entropy. Therefore, creating new information and generating innovation
requirethepresenceofdifferentiatedelementswithdifferentknowledge,skills,andentrepreneurial
competencesforinteraction.Theintegrationofdifferentialinformationflowandtheaccumulation
ofknowledgeleadtothe“effectofthelaser”bymeansofinformationinteractionoftheelements.

In thecaseofagroupofstudents, forexample, thechallenge issolvingaproblemin team.
Theteamsareformedbythemselves;functionsandroleswithintheteamaredistributedrandomly,
withoutoutsideinterference(includingateacher).Onthebasisoftheconcretetask,knowledgeand
information exchange occurs among team members; everyone has his/her own accumulated life
experienceandknowledge.Thedecisiontakesonaverage15-30minutes,andeveryteamproducesa
jointdetermination.Indeed,thestudents’taskisquitesimple.Thus,theprocessoffindingasolution
israndom,anditsuddenlyemergesfromthediscussion.Theauthorscanlogicallyassumethat,in
thebusinesssphere,themechanismisabsolutelythesame.Nevertheless,itwillcertainlytakemore
time,as the tasksaremoredifficult, theamountof information isgreater,and thesystemhasa
largernumberofelementsandexternalties.Therefore,thegenerationofthefundamentallynewis
impossiblewithoutinformationexchangebetweentheelements.Theinformationtheyhaveisbased
onexperienceandknowledge.Themorecomplexthetask,themoreinformationtheelementsneed
toprocess,andthemorevariousalternativesolutionstheyhavetodevelop,beforefindingthecorrect
one.Asaresult,thisrequiresagrowingextensionoftime(figure5).

Therefore,theprocessofproductionofinformationistheprocessofdifferentiationofinformation
messages(symbols).Forexample,asetofunorderedelementscanillustratethis.Intheinformation
chaos,nostructuredinformationisavailable,sinceeachelementisidenticaltoanother,asclones.
Infact,isitpossibletoorderexactlythesamesetofelements-clonesas,forexample,infigure6?

Itisinterestingtotrytomovetheirplacesrepeatedly,observeifsomethingchanges,andwonder
whathappensifoneelement-cloneismovedinsteadofanotherorifthenumberofelements-clones
increasesto1000000,forexample.AnotherexamplecanbethesequenceofsymbolsoftypeAAAA.
This sequence describes the state of the system as deterministic, predictable, unorganized, and
unstructured.Thevalueofentropyismaximum.Allthestatesofthesystemhavethesameprobability.
Inrelationtoentrepreneurialsystems,thismeansthatanenterpriseisstableanddeterministic;it
developscyclically.Noinnovationsoccurbecauseallprocessesaredetermined.

In order to solve this problem and to understand the relationship between information,
differentiation,andinnovation, it isnecessarytounderstandwhat isanordering.Theessenceof
orderingsuggests thatahierarchyofdistributedsystemelements isbuiltonanybasis,vertically
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(i.e.,hierarchicaldifferentiation–whoreports towho,subordination,andwhoismoreimportant)
andhorizontally (i.e., functionaldifferentiation–whosolveswhichproblems). Inotherwords,an
orderedstructureistheresultofthecreationofinequalityoftheelements.Whatdoesthishaveto
dowithinformation?

Figure 5. Schematic representation of the process of creation, accumulation, and transformation of information into an innovative 
idea, as a result of the bifurcation leap

Figure 6. Schematic representation of elements-clones of a system
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Apriori,anecessaryconditionfortheexistenceofthesystemconsistsinthelinksandinteractions
betweensystemelements.Anyhow, the interactionbetweentheclones is impossible,asabsolute
identityassumesthatelementsareautonomousandtheydonotneedeachother.Itisimpossibleto
assembleacomplicateddevicefromexactlythesameparts.

Inordertoimplementtheinteractionbetweentheelementswithinthesystemandtoachieve
certaingoals(e.g.,systemobjectives,ensuringthesurvivalofthesystemanditsviability,andlocal
purposeoftheelements),eachelementmustcarrysomeinformationthatisimportantandnecessary
forotherelementstodotheirwork.Thisinformationappearsdirectlyintheinformationflow,and
throughthefunctionsandtasksofeachelement.Theauthorsconcludethattheordering/structuringof
asystemistheinformationdifferentiationofitselements.Inotherwords,information,asasynonym
oforder,isbornfromdisorderandchaos.Informationproductioniscloselylinkedtothecreationof
newstructures,asthedifferentiationoftheelementsisthestructuringofthesystem.Therefore,the
authorsstatethatinformationisthecreationofthenew.

Thus, the logical conclusion is that the creation of new, creative, and innovative processes
is directly connected with the emergence of information and with collective dynamics in social
systems.Thecreationofthenewandinnovationcannotberealizedwithoutthecooperationwith
othercompanies.Thisisduetothenatureofinformationflowsinthebusinesssystem:Systemsare
openandinformative,andtheydonotexistoutsidetheinformationspace.

Theuseof thesequenceofcharacterswillcomplete theexample.Thesequenceofsymbols
ABCDEFGdescribesthestateofthesystemasuncertain,non-deterministic,andchaotic.Hence,a
logicalandnaturaltaskisorderingtheelements,structuringtheinformationflow,andeliminating
uncertainty,asfigures7and8show:

This pattern is more meaningful and immediately reflects that it refers to an organized set
ofelements.Eachelementcarriesinformationandhasanessentialroleinthesystemasawhole.
Consequently,thedifferentiationandtheorderingoftheelementsintheinformationsystems,which
include thesocio-economicsystem, is theprocessofcreating information, that is information is
oppositetochaosandinnovationiscreatedfromchaos.

However,themostinterestingoutcomeisthatthenewcreationisnotaresultofexternalpressure,
butoftheself-organization(“principleofinformationlaser”)andcollaborationofthesystemitself.

Figure 7. Ordered set of system elements
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THE THEoRy oF SELF-oRGANIZATIoN AND CoRPoRATE 
CoLLABoRATIoN oF SENS-SySTEMS

Corporatecollaborationistheprocessofcooperationandinteractionoftwoormoreelementsofthe
socio-economicsystem.Themechanismofcollaborationandself-organizationofabusinesssystem
isbasedoncollectivedynamics:Asimplebehaviorofelements(individuals)generatesacomplex
behaviorofthecompanyasasystem.

Themechanismofcorporatecollaborationofself-organizingcomplexsystemsisbasedonthe
followingsteps:

1. Eachelementinteractswithalimitednumberofelementsthataredirectlyrelatedthroughthe
functioningandareunifiedbythelocalgoalwith“neighbouring”elements.

Studiesshowthatthenumberoflinksbetweenelementsofacomplexself-organizingsystemmust
beconstant.Herewith,theremotenessoftheelementsdoesnotmatter.Figure9showsexamplesof
interactionelementsinthesystemwithlowandhighdensityofspatialarrangementoftheelements.

2. Thecollectivedecision-makingisimplementedasacollectiveself-consciousness.

Figure10illustratestheschemeofthecollectivedynamicsandcollectivedecision-making.The
socio-economicsystemself-organizesanddevelops,thatisitcreatesinnovation.

Theleader(i.e.,theinnovativeagent,thatcanbeanindividualoraleadingcompany)makes
thefirstdecision.Then,someothermembersofthegroupjointhisdecision.Whenthegroupwill
supporttheleader’sdecision,theprocessesofself-identity,self-organization,andself-recognition
manifest.Thisisthemomentofcollectivedecision-makingandself-organization.Arelevantexample

Figure 8.  
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Figure 9. Examples of interaction elements in the system with low and high density of spatial arrangement of the elements

Figure 10. The scheme of the collective dynamics and collective decision-making
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canbetheself-organizationofconsumersandoffinancialandstockmarkets,whenaleader’sactions
determinethedirectionofdevelopmentandforceothercompaniestocatchupandfollowhim/her
inanumberofareas(e.g.,producedassortment,marketingstrategies,anduseoftechnologyand
equipmentintheproductionprocess).Itisobviousthatanecessaryconditionforself-organizationis
non-interference(orslightinterference)ofthecontroller,suchasthestate,thecentralbankorother
regulatoryindustrialorganizations.

Theleaderhasamaximumamountofresources(e.g.,financialandinformational)athis/her
disposal.Themainconditionofself-organization iscorporatecollaborationand theexchangeof
informationflowsbetweenelements.Iftheelementsarecompeting,noinformationinteractiontakes
placeandtheinformationflowisdiffused(not“informationlaser”).Therefore,theprocessofself-
organizationisnotimplemented.

Theideaisgeneratedinacertainrelativepoint,thatistheso-called“innovativeagent.”Itcan
beanindividuum,agroupofpeople,orateam.Eachelementofthesysteminteractswithalimited
numberofneighboringelementsthroughtheperformanceoftheirprofessionaltasksorbyproviding
information.Atsometemporarypoint,a“jump”occurs:Theidea“popsup”fromthepointwhereit
wascreated,asping-pong,andgraduallyspanstheentiresysteminaricochet,involvingalloverinthe
innovationprocess.Actually,thisisanactofcollectivedecision-makingandcollectivecollaboration.
Examplesofsuchsystemsareclustersofsocio-economicsystems,thatclearlydefinetheirmembers,
havetheirfunctionsdistributedamongclustermembers,andallowforclearconnectionsbetweentheir
members.Thenextsectionwillprovideamoredetailedexampleoftheseclusters.Thus,theauthors
candrawaconclusionaboutanotherconditionofcorporatecollaboration:Thedivisionoflabor(i.e.,
functions),thatis,theconcentrationofeachelementonitscorecompetencies.

Thebasiccomponentsofacorporatecollaborationare:

1. Informationpotential(thelevelofcommunications).Thismeans:Thenumberofconnections,
theefficiencyofconnections,asetofinformationsources,IT,methods,andformsofinteraction
betweenelements.

2. Productionandtechnologicalcooperation(i.e.,numberofcontractsandtheshare,orcontribution
weight,ofeachelementintheoverallresult).

3. Theuniquenessoftheproductofeachelement.
4. Innovativecapacity,asthecapacityandtheabilitytogenerateinnovations.

Self-organizationisnotprogrammable;itisbasedoncollaborationelements.Theinteraction
betweentheelementsintheprocessofself-organizationcanbeofthefollowingtypes:

• Active (e.g., production synergy–most often, reduction of costs, specialization of elements,
mergingoftheachievements,andbestpractices).

• Social(i.e.,globalsocialdevelopmentandsocialplanning–socialsynergyeffect).
• Information(i.e.,integrationofinformationflows,knowledge,innovativepotential,creationof

thenew,andinnovativepotential).

Thus,corporatecollaborationisimplementedthroughfunctionalaction,socialinteraction(i.e.,
theinteractionofindividualsandsocialgroups),andcommunication(i.e.,exchangeofinformation
betweenthevariouselementsofthebusinesssystemandwiththeexternalenvironment).Corporate
collaborationisrealizableonlyinthecontextofself-organization.Itmeansthattheinteractionbetween
theelementsofthesystemisaspontaneousprocess,whichisinitiatedinsidethesystemandunder
theinfluenceofexternalandinternalfactors.Theprocessofcollaborationshowsprocessesthatare
similartotheprocessesofthecompetition:Elementscompeteamongthemselvesfromthepointof
viewoftheirusefulnessforthesystemandsystem-widegoals.
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Themoreimportanttheroleoftheelementinthesystemtoensureitsviabilityandvitality,the
moretheelementhasachancetoachieveitsowngoals.Itisinterestingthatataconstantnumberof
elementsthenumberofconnectionsisconstant,butthequalityandformofinteractioncanchange.
Thisisnecessarytokeepinmindduringtheorganizationofthebusinessprocesses,businessstructures,
andtheimprovementoftheefficiencyoftheirfunctioning.

APPLICATIoN oF THE THEoRy IN PRACTICE: ILLUSTRATIoN 
AND STUDy oF CLUSTERS oF SoCIo-ECoNoMIC SySTEMS

Inthefollowing,theclusterslocatedindifferentregionsoftheRussianFederationareanalyzed,in
ordertostudytheauthors’hypothesisinpractice.Tothisdate,theclusterformoforganizationand
functioningofsocio-economicsystemsisthemostappropriateinnovativeneuralnetwork.Acluster
isavoluntaryassociationofcompanieswhichisbasedoncooperationandself-organization;they
havetheirownrulesandnormsoffunctioning.

Theclusterconsistsofseveralcompaniesunitedbygeographicproximityandbyunityofthe
technologicalchainofproductionofaproductorservice.Clustersarecreatedonthebasisofvoluntary
association,usuallywiththeaimofoptimizingresourcesandincreasingtheeffectivenessofeach
elementofthecluster,asaresultoftheinteractionandcollaborationwithothers.

Asthemainempiricaldata,theauthorsuseddatafromtheofficialwebsitesoftheclusters.
Theauthorsstudied just106clusters.Theminimumnumberofparticipantswas10and the

maximumwas213.
Themainareasofstudywere:

• Thereasonswhyenterprisesunitedinthecluster.
• Thelevelofconcentrationoncorecompetencies.
• Thenatureandintensityofrelationshipsbetweentheelementsofthecluster.

ThemostimportantconditionforthecreationofSENS-systemsconsistsintheinteractionand
relationshipsbetweentheelementsofthecluster,andthepresenceofkeycompetencesineachelement,
whichallowtocreateuniquebusinessvalueforthesystemasawhole).Therefore,theauthorswill
holdtothesepositionsintheirstudy.

Firstofall,itisnecessarytolistthecompanies’aimstojoininthecluster.Targetanalysiswill
allowtounderstandtheexpectationsthatthecompanieswhichunitedintheclusterhadandwhat
theymeanbythecluster:

1. Creationofasingleindustrialmanufacturingcomplex,withinterconnectedproduction;thisgoal
ismentionedbyalltheparticipants.

2. Productioncooperationandinteraction.
3. Developmentandmodernizationthroughcollaboration.
4. Improvingthecompetitivenessofthecomplex(e.g.,industrial)regionofthecountry(i.e.,atthe

mesolevel).
5. Increaseofcompetitivenessasaresultoftheinteractionwithinasingletechnologicalchainplus

consultingandeducation.
6. Creationofaclosedproductioncycle(i.e.,chain):University,R&D,manufacturing,transportation,

andproductioninfrastructure.
7. Collectionofthecompany’sintellectual,scientific,innovative,educational,andadministrative

potential.
8. Costreductionintheprocessingchain.
9. Developmentandimplementationofjointprojects.
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10.Growthandcompetitivenessoftheregionaleconomythroughcommercializationofinnovations.
11.Developmentofcommonrules,standards,andtechniques.
12.Promotionofsustainabledevelopmentoftheindustry.
13.Improvementofcompetitivenessthroughtheconcentrationofresourcesandoptimizationofthe

developmentareas.
14.Verticalintegration.

Itisevidentthatthemainaimisthecreationofaunifiedinformationalandtechnologicalspace,
inwhichallparticipantscanachievetheirowngoalsandimproveefficiencybycombiningefforts
andmutualbeneficialcollaboration.

Next,determine the levelofconcentrationoncorecompetencies isdetermined.Theauthors
assumethatkeycompetenciesaretheactivityofthecluster,whichisstatedastheprimaryactivity
(i.e.,productionofproductorprovisionofservices).

Thestudyidentifiedthreemaingroupsofclusters:

1. Clusters with high diversification of activities and a wide range of additional competences
(46,22%).

2. Clusterswithrelatedadditionalcompetencies(i.e.,complementary,servingthemajoractivity)
(29,25%).

3. Clusterswithfocusonlyoncorecompetencies(24,53%).

Figure11showsthedistribution.
Amisalignment is evident in themainobjectives:On theonehand, companies declare the

integrationforsynergyeffects,whichsuggestsfocusonkeycompetencies,andontheotherhanda
highdiversificationofactivitiesdoesnotallowtoconcentrateonthemainactivityandoptimizethe

Figure 11. The distribution of clusters on level of concentration of key competencies
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costoftheproductandoftheresources.Mostcompanies(46%)havebroadareasofactivity.Thus,the
companieswhichareincludedintheclusterlosethemainadvantageofclusterformsoforganization,
fromthepointofviewofsystemstheoryandneuralnetworks.Specifically,theylosecooperationon
keycompetenciesandtheestablishmentofinterrelationsleadingtothemultiplicationofefficiency
indicatorsandtotheincreasingtheeffectivenessofeachelementofthecluster,asaresultofthe
growthoftheeffectivenessoftheclusterasawhole.

InthestudyofclustersasaSENS-system,theauthorsareinterested,firstofall,intheintensity
andstrengthoftherelationshipsbetweenelementswithinthecluster,andbetweentheclusterand
theexternalenvironment.Inaccordancewiththegeneraltheoryofsystems,theinternalconnection
betweentheelementsshouldbestrongerthantheexternal,whichwillensuretheunityandintegrity
ofthesystem.Inaddition,internalcommunicationandinteractionbetweenthenodesofthenetwork
areakeyfactorsintheeffectivenessofthenetwork.

Thus,itisnecessarytodeterminethetwokeyindicatorsoftherelationships/interactionsbetween
theelementsofacluster:

• Theintensity(i.e.,strength)oftheconnectionorinteraction.
• Thelevelandnatureofinfluenceofconnectionsontheoverallperformanceoftheclusterand

thecontributionofeachelementtotheefficiencyoftheclusterasawhole.

Astheauthorsrevealed,theinteractionbetweentheelementsofthecluster,andsobetweenthe
nodesoftheneuralnetwork,isperformedinthefollowingdirections:

1. Betweenidenticalelementsofacluster“firm-to-firm”(F2F),thatmeansinteractionbetween
“clones”thatimplementthesamefunctionsinthesamesphereofactivityorindustry.

2. Betweenneighboringrelatedelements“firm-to-company”(F2C),thatisbetweentheelements
involvedinaconcreteprocesschainorproductioncycle.

3. Betweentheelementsandtheexternalenvironment“firm-to-environment”(F2E)(e.g.,public
authorities,consumers,competitors,andresourceproviders).

Theunifyingfactorsarethecreationofasingletechnologicalchain,thepresenceofadditional
competenciesandservicesforthecluster,intermsofadditionalfunctions,commongoal,common
strategy,andprioritiesforthedevelopmentofthecluster.

Onthebasisoftheresearch,theauthorscanidentifyseveraltypesofclusters:

1. A symbiotic form of the cluster. This cluster includes companies with a high degree of
concentrationoncorecompetencies.Theyhaveahighdegreeofinfluenceontheoverallresult
andastrongintra-clustercommunicationbetweenmembers.Inthisformofclusters,companies
canachievethemaximumofsynergy.

2. “In-active-search”cluster.Themembersofthisclusterhavetheircorecompetencies,buttheyhave
notestablishedcooperationwithotherpartnersyet.Mostofthemembersaremicrobusinesses
orSMEswhichjoinedclusterwithanuncertainobjective.

3. TheClusterfor“mutualprovisionofservicesbyindependentcompanies”.Clustermembersare
independentbusinesseswhichhavehighdifferentiatedcompetencesandreceivebenefitswhen
thejointheirforcesinunionsandalliances.

4. The“formalcluster”.Companiesaremembersofthecluster,butactmostlyontheirownand
receivesomebenefitsbecausetheyaccessthecapabilitiesofthecluster.Thesloganis“Icando
itmyself,butcanprovidetheopportunityforyoutohelpme”.
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5. Theclusterforthe“optimizationoffunctioning”.Companiesjointheclustertooptimizethecost
oftheresources,tocreatetheinfrastructureforitsprimaryactivities,andtoaccesstheresources.
Typicalexamplesareindustrialenterprisesandeducationalinstitutions.

6. The“barter”cluster.Itreferstotheprovisionofmutualservicesandbeneficialcooperation.

Thefollowingmatrixillustratesthedistributionofthetypesofcluster(table2)
Theinteractionbetweentheelementsofaclustermakessense,ifthesynergyeffectisreached,

butstillthequestionremains:Howisitpossibletodefineit?Howreasonableisanassociationor
joiningaclusterforaparticularcompany?

Inthefollowing,theauthorswillconsiderseveralpossiblevariantsofcalculatingthesynergy
effect.Ingeneral,thesynergyeffectreflectstheresultoftheinteractionbetweenvariouselements
ofthesystem.Theresultofthisinteractionexceedsthesumoftheresultsofeachelement,ifthey
hadactedindependently(seeEquation1):

Sinerg=(R1+R2+…+Rn)×Msinerg (1)

Msinerg–themultiplierconsideringthemultiplicationresults;
Rn–theresultoftheactingofeachelement.

IfSinerg > ∑ Rn,thisindicatesahighlevelofinteractionandtheachievementofsynergies.

The First Approach to the Definition of Synergetic Effect–Differential
Theessenceofasynergisticeffectistoincrementtheresultforeachelementofthesystemonthe
valueMsinergwithrespecttotheusualresult,thatis,whentheelementsdonotinteractwitheachother.

Forthepurposesoffurtheranalysis,theauthorswilltreattheresultoftheactionofthesystem
asaconditionalresult,whichcanberepresentedinpracticalcalculationsintheformoftraditional
financialandeconomicindicatorsoftheenterprise’sactivity,aswellasanyothercommercial,social,
andotherindices,dependingonthetaskathand.

Let’sdenotethecombinedresultofseveralsystemsthroughR,partialresultsofeachelement–
r1, r2, … rn; n–thenumberofelementsofthecluster.

Table 2. Matrix of the distribution of the types of cluster

Intensity(strength)ofthe
connectionorinteraction

High Functionalsynergy,
asymbioticform
ofcluster,and
predominanceof
relations“F2C”.

Barter
searchforthebest
formsofinteraction
betweenthemembers
ofthecluster.

Jointventures,alliances,
unions,clustertype
“mutualprovision
ofservicesofthe
independentcompanies,”
andprevalenceofF2F
relations.

Low Companywiththe
status“inactive
search”.Transitional
stage.

Undefinedcore
competenciesand
“optimizationof
functioning”.

PrevailingofF2Erelations
andformalcluster.

Concentrationoncore
competencies

Relatedcompetencies Thepresenceofadditional
competencies

The level of diversification of competences

Weak Strong
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Ifthecombinedresultisdenotedasafunctionofvariables{r},theincrementofthepartialresult
ofthefirstelementr1givesthepartialincrementofthefunctionR = f (r)onr1 (∆r1):

∆ = +∆( )− ( )r
R f r r f r
1 1 1 1

� �  (2)

or,takingintoaccountseveralelements:

∆ = +∆ …( )− …( )r n n
R f r r r r f r r r
1 1 1 2 1 2

� ,�� ,� ,� � ,� ,� , �  (3)

Inturn,theincrementofthesecondelementwillgivetheincrementoftheaggregateresult,
accordingtoEquation(4):

∆ = +∆ …( )− …( )r n n
R f r r r r f r r r
2 1 2 2 1 2

� ,� � , ,� � ,� ,� , �  (4)

andsoon.
Thetotalincrementisexpressedbytheresultantfunctionasfollows:

∆ = +∆ +∆ … +∆( )− …( )R f r r r r r r f r r r
n n n

� ,� � , ,� � ,� ,� , �
1 1 2 2 1 2

 (5)

TheincrementofthefunctionRonargumentr1, r2, … rngivespartialderivativeonr1, r2, … rnonR:

′ ( ) = ∆
∆→

R r
R

rr1 0
1

lim  (6)

or

′ ( ) =
+∆( )− ( )
∆→

R r
f r r f r

rr1 0

1 1 1

1

lim  (7)

Thus,ifthefunctionoftheaggregateresultisdifferentiable(dependingontheselectedindicator),
thenasynergyeffectcanbedeterminedviaderivativesoftheresultingfunctionsR.

Next,iftheincrementofthevariabler1, r2, … rnistakenasdifferential(∆r = dr):

 dR A r= ∆  (8)

InaccordancewiththedefinitionofdifferentiabilityofafunctionA f r r
n

= ( )∆′

Then:

�dR f r dr= ( )′ 1
 (9)

Thedesireddifferentialwillbeasynergyeffect:
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Sinerg dR f r r r dR
n

= = …( )′
1 2
, , ,  (10)

The Second Approach of the Synergistic Effect-Cost-Estimate Approach
Thisapproachisclearerandsimplerandinvolvestheidentificationofasynergisticeffect,basedon
thevalue(orcapitalization)ofthecompaniesinvolvedinthecluster.Then,asynergisticeffectis
definedasthedifferencebetweenthevalueoftheelements(i.e.,enterprises,firms,andcompanies)
afterthemergerandthesumoftheirvaluesbeforethemerger:

� � � � � �–�Sinerg Csinerg C C S C C=∆ = +( ) +( )1 2 1 2  (11)

whereС1, С2,–value(capitalization)ofcompanies.

S –multiplierthatincreasesthevalueoftheelementsofthesystem.

If∆Csinerghasapositivevalue,asynergyeffectisachieved.

The Third Approach of the Synergistic Effect is Based on the Determination 
of the Effectiveness of Each Element/Company in the Cluster
Itisnecessarytocorrelatetheperformanceofeachcompanyintheclusterwithoutassociationand
theireffectivenessinthecluster.

Inordertosimplifythecalculationsforfurtheranalysis,theauthorsuseatraditionalmeasure
of the effectiveness of the conditional profitability (i.e., the ratio of the conditional profit and
conditionalcosts).Inpracticalcalculations,thevalueofthenumerator–netprofit–canbedifferent
(i.e.,gross,netprofit,salesrevenue,andincomefrominvestmentsandotherinvestedfunds)andthe
denominatorcanrepresentthecostoftheassets,thecompany’sfixedassets,subjecttoorwithout
regardtomanagementcostsandreceivables,andcost.

The calculation algorithm is the following. The conditional profitability of each element is
calculated,regardlessofitsparticipationinthecluster.TheresultisasetР1, Р2, Р3, …, Рn,wheren
isthenumberofelements(i.e.,companies)includedinthecluster.

Sincetheauthorsoperatewithadynamiceconomicperformance,itislogicaltocalculatethe
chronologicalaveragefortheperiodt.Ifthemeasurementresultsareimplementedinequalperiods,
thechronologicalaverageisasimplecalculation:

�P

P
P P

P

k

k
k

=
+ +…+ +

−

−
1

2 12 2
1

 (12)

k–anumberofmeasurements;
р–theresult(inthiscaseprofitability)oneachdateofmeasurement.

If the measurement results are implemented in unequal intervals of time, then the formula
chronologicalweightedisused:
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P
P P t

t
i i i

i

=
∑ +( )×

∑
+1 � � (13)

Next,itisnecessarytodeterminetheaggregateresultofthecluster.Whentheincomeandthe
assetsofthemembersoftheclusteraremerged,theaggregateperformanceisdefinedastheratio
ofthetotalprofitsofallparticipatingcompaniesandtheirtotalcosts.Let’scorrelatetheaggregate
performanceandtheaverageperformanceofeachelement:

S
cluster

S
cluster

1
1

2
2

= =
 

 
 

 
�

;�
� andsoon.

Performanceindicatorsoftheclustercanbe:

• Profit(totalrateofreturn)
• Marketshare
• Sustainability
• Growthinthenumberofcompanies
• Increasethenumberofstaff
• Innovation
• Other

IfthevalueS > 1,itispossibletoconcludethattheperformanceofthecompanyinthemerger
ismoreprofitablethanseparately.Thenitislogicaltoassumethatifthetotalperformanceofthe
clusteriscalculated,sequentiallyexcludingeachparticipant,itispossibletoidentifythoseelements
whichleadtoloweraggregateperformanceandthatcanthereforebeexcludedfromthecluster.

Basedonthestudyandontheobservationthatalowlevelofconcentrationoncorecompetencies
occurs(thefocusofthisresearchismainlyonbusinessclones),anaturalquestionarises:Whyare
smallcompaniessointerestedinjoiningacluster,despitethefactthat,bydoingso,theyincreasethe
competitivedensityandactuallyhavetobeincloseproximitywithitscompetitors?

TheanswercouldbethatManySMEsandmicrobusinessesareincludedinthecluster,despite
thehighcompetitivedensityandbecauseofthegeneralprinciplesofsurvival:alarger“unit”,asit
isthecaseinthisresearch,islesslikelytobeeatenthanasmallone.Then,thesamefunctionsof
thecompanies-clonesaredistributedfortheneedsoftheclusterasawhole,therebygivingallthe
opportunitytoeachelementtochoosearootfunction(orasetofsuchfunctions).Thissomehow
allowscompaniestoreducethecostofresourcesandincreasetheiroverallefficiency.

CoNCLUSIoN

Theresultsofthisstudyfoundtheclearlinkbetweeninnovationandcorporatecollaboration.The
authorsfoundthattheessenceofinnovationistransformationofaninitialideaintosomedecision,
andimplementationofthisdecisioninthereality.

Ifcreativityisconsideredinthecontextofinnovation,creativityistheactofcollectivedecision-
making:someideathatappearsinsomepoint,orinsomeinventor’sorresearcher’sbrain,hastogo
beyondtheirlaboratoryinordertoturnintoinnovation.

Innovationisaspecificformofentrepreneurialactivity.Individualcreativitymustbetransformed
into corporate creativity, the idea should spread into the environment, and then it becomes an
innovation.Innovativeagentswillhelptheideatoariseandtodistributearoundtheworld.Innovation
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and theprocessofcreating thenewisaprocessofself-organization,as it is initiatedwithin the
systemasaresponsetoexternalchallenge.Thecreationofanideainitiatestheprocessofinformation
exchangewithinanorganization(“circlesonthewater”).Investigatingthisprocess,theauthorshave
concludedthatanindividualapproachtothecreationofinnovationsisobsoleteincomparisonwith
thecollective(inter-individual).Thus,theyhaveapproachedthestudyofsocio-economicsystems
asneuralnetworks.

Eachsocio-economicsystemisanartificialneuralnetwork–SENS-system.Themaincondition
of creation of innovations consists in dissemination of information and knowledge sharing. The
functioningofthesesystemsiscloselyconnectedwithinformationdistributionandideasdiffusion
forthecreationofthe“informationlasereffect”.Theauthorsconsideredtheprocessofproduction
andspreadingofinformationintheSENS-systemsandfoundthelinkbetweeninformation,collective
decisionmaking,andcreationofthenew.

SENS-systemsareaspecialtypeofthesesystems;theirfunctionandactionarebasedonself-
organization,corporatecollaboration,andinteractionbetweentheirelements.Theauthorsfoundthat
self-organizationisanon-programmingprocessthatisbasedoncollectivedynamic.Also,innovation
isaresultofcollectivecollaboration,whichmeansactive,social,andinformationinteraction.The
mechanismofcorporatecollaborationisthesequentialprocessofideacreation,spreadingofthis
ideatotheneighborhoodelements,collectivedecision-making,andappearanceofthe“information
laser”orinnovation.

Thedesigningof socio-economic systemsasneuralnetworks isoneof themost interesting
tasksofmodernscienceandmanagementpractices.Theapplicationoftheprinciplesoffunctioning
anddevelopmentofneuralnetworksinsocio-economicsystemscanincreasetheireffectivenessand
innovativenessinmodernsocietyandeconomy.

Furtherresearchshouldbedevotedtothestudyofdistributionoftheclustertypes,thedynamics
ofhowonetypetransformsintoanother, thesearchofformulastocalculateintensityandpower
relations,andtheirinfluenceontheoverallresult.
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