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From Hardware to Hardcore: 
Formalizing Systems with Form Theory
André Reichel, Karlshochschule International University, Karlsruhe, Germany

ABSTRACT

ThestateandrelevanceofSystemsasafieldofresearchandaspecificformofscientificinquiry
into complex real-world problem situations, can be enhanced significantly by developing and
applyingmoreformalizedandcoherenttools:anew‘hardware’enablingtobuildanew‘hardcore’
forsystemsscience.Thebasisofthisnewhardwarestemsfromalineofthoughtemanatingfrom
GeorgeSpencer-Brownandthe‘LawsofForm’,runningthroughtheworkofFranciscoVarelaandhis
calculusforself-reference,beingradicalizedbyNiklasLuhmannandhisviewson‘SocialSystems’,
andcontinuedbyDirkBaeckerwiththeapplicationofformtheorytomanagementandorganizations.
Inthiscontribution,theauthordevelopsanunderstandingandappreciationofthepotentialsofa
form-theoreticalapproachtoformalizingsystems(real-worldphenomena)aswellasSystems(field
ofresearch).Centralaspectswillbethepoweroftheform-theoreticalhardwareasregardssystems
storytelling,systemsdiagnosticsandabductivereasoning.
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1. PoINTS oF dePARTURe

SomeyearsagoatanUKSystemSocietymeetinginOxford,PeterChecklandwasarguingthatsystems
theoryjustaboutstruggleson.Surely,headded,thefieldofSystems(withacapitalS)hadbeen
institutionalizedwithinuniversitydepartmentsandcoursesaretaughtdedicatedtosystemstheory
andpractice;butinCheckland’sviewthereappearedtobeacertainstagnationbothwithinSystems
andwithitsacceptanceacrossdisciplines.Inlisteningtohisremarks,onecouldnothelpbutfeela
certainresignationinhisvoice.ByrememberingCheckland,wedidaquickGoogleNgramsearch
ontheterms‘system’and‘systems’inordertocheckforanysignsof‘peaksystem’andapotential
declineinreferencesinpublishedbooks.Theresultsaresobering.Youdoactuallynoticeapeak
ofbothtermsataround1990andaslowbutsteadydeclineafterwards.Theterm‘systemstheory’
peakedataround1980andremainedsomewhatonaplateauuntilthemid-1990s.Sincethenitfell
backinitsprominencetomid-1970slevels.For‘softsystemsmethodology’,Checkland’sowncreation
(Checkland,1999),thepeakoccurredinthelate1990sfollowedbycontinueddeclineeversince.Quite
interestingly,thehardsystemapproachof‘systemdynamics’remainsonahighplateauasregards
referencessincethe1990sandevenshowssomeincreasesincethemid-2000s.Needlesstosaythat
allofthesetermsaredwarfedbymorecommonmanagerialconceptslike‘strategy’or‘marketing’.
Bytheseadmittedlycrudeandquantitativemeasures,butsubstantiatedbytheobservationofoneof
themosteminentresearcherswithintheSystemscommunity,Systemsasafieldanditsassociated
notionofsystemstheoryisincreasinglylookinglikeanicheproductforconnoisseurscholars.
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Thepeakingofconceptsandideasisnottheendoftheworldandanormalprocessintheevolution
ofscience.However,theinitialpromiseofsystemsresearch,providingauniqueconceptuallensfor
addressingcomplexreal-worldproblems,isprobablymoreindemandinouragethaneverbefore.
Messyandintertwinedproblemslikeclimatechangemitigationandadaptation,managingthedigital
transformationofeconomyandsociety,aswellasfindinganewglobalgovernanceframeworkin
atimeofresurgentnationalismandauthoritarianism,defyclassicalpredict-and-controlapproaches
inthefieldsofeconomicsorpoliticalsciences.Systemsunderstoodasapost-classicalapproachi.e.
notboundtoasinglediscipline(e.g.economics)andasinglerationality(e.g.rationalchoice),must
notbeabandonedinthelightofthesechallenges.Inthiscontribution,wewillarguefortheneed
formoreformalizationwithinsystemsresearchandmorerigour–yetalsoforincreasedplayfulness
withinaformalframeworkwecallthe‘hardware’ofsystemsresearch.Weproposeacertaintradition
ofsystemthoughtemanatingfromFranciscoVarela’sworkonacalculusofself-reference(Varela,
1975)thatwasbasedonGeorgeSpencer-Brownandhis‘LawsofForm’(Spencer-Brown,1969).
ThistraditioncontinuedwithNiklasLuhmanninhistheoryofsocialsystemsthathebasedfirmly
onthegroundsofsecond-ordercybernetics(Luhmann,1995)andculminatedintheform-theoretical
reconstructionofmanagementandorganizationbyDirkBaeckerinhis‘FormoftheFirm’(Baecker,
2006).Someinsightsfromourownwork(Reichel,2011,2017)willbere-evaluated in the light
ofwhatwecallanemergingform-theoreticalapproachtosystemsstorytelling,constitutinganew
‘hardcore’ofsystemstheoryandresearch.

2. THe ARGUMeNT FoR FoRMALIZATIoN oF SySTeMS

Systemsasafieldofscienceapparentlyknowsnosingularform,neitherinitsownnamenorinthe
term‘systemstheory’.Actually,weshouldprobablycallitsystemstheoriesinsteadwhenwetalk
abouttheconceptualfoundationsofSystems.ForsomethispluralitywithinSystemscanbeseenas
bothastrengthandvitalsignforitsfurtherdevelopment,creatingnewinsightsandunderstanding
inthecomplexityofthephenomenonofsystems.Giventhenotionofpeaksystemabove,youcould
alsorightfullyarguethatpluralitymightnowbeamajorhindrancetoanyfuturedevelopmentwithin
Systemsandtotherelevanceofthefieldtothegreatsocietalchallengesaroundus.Wearenotyetready
toargueforturningSystemsintoamonochromaticdiscipline,butwedobelievethatthecontinuingrise
ofe.g.systemdynamicsgivesusahintwhattolookoutfor.Therecanbemanycriticismsaboutthe
methodofsystemdynamicsanditsratherunder-complexconceptualizationofsystemsasfirst-order
feedbacksystems,butitsmethodologicalrigor,its‘hardness’ismostlikelytoblameforitsongoing
success(Featherston,Doolan,&others,2012).Wearenotproposingtobecomesystemdynamicists
ortryingtoapplycomputersimulationtoourownsystemstheories;ratherwefollowtheinsights
fromStephanFuchsthatthereisnoharddistinctionbetween‘hard’and‘soft’,betweenthemethodsof
thenaturalandthesocialsciencesbecausethereisnoDing an sich:“Thechoiceofmethods,stances
andapproachesis…notgovernedbyintrinsicdifferencesbetweenthingssocialandthingsnatural.
Rather,‘social’and‘natural’areconsequencesofprocessesofattributionthatvaryfromobserverto
observer,acrosstimeandspace.”(Fuchs,2001,p.109)Moreover,Fuchsisarguingthatwhat“makes
a[science]culture‘hard’andrealist,ratherthan‘soft’andconstructivist,ishardware,amongother
things.”(ibid.,p.306)Hardwaremeanstools,notjustphysicaltoolslikeatelescopebutconceptual
toolslikemathematicsandothers.Systemdynamics’successrestsonitshardwareandthemindsetof
thosewhodosystemdynamicsforaliving.Again,weneitheradvocatethehardwarenorthemindset
ofsystemdynamicists,buttheinsightswecangainfromtheirparticularculture.Withouttheproper
conceptualhardwareandanappropriatemindset,thefieldofSystemscannotprogress.Themindset
wedeemappropriatehereisthatofformalization,notnecessarilyquantification:developingand
applyingformalizedlanguages,toolsanddescriptionsforsystemicproblems.

ThisargumentisinspiredbyresearchoriginallycarriedoutbyFranciscoVarelamorethan40
yearsagoinhisseminalarticleon‘ACalculusforSelf-Reference’(Varela,1975).Varela’slifelong
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