
Sustainability Transition

�� The The ““EndEnd”” of History, Science, Art, Religion, etc.: exhaustionof History, Science, Art, Religion, etc.: exhaustion
�� Maximum Maximum ““ennuiennui”” point is just behind us: beginning point is just behind us: beginning ““agitationagitation””

�� Transition maximum is still (qualitatively) far ahead of usTransition maximum is still (qualitatively) far ahead of us

http://arxiv.org/abs/physics/0509234http://arxiv.org/abs/physics/0509234

GREAT SUSTAINABILITY TRANSITION BEGINS TODAYGREAT SUSTAINABILITY TRANSITION BEGINS TODAYGREAT SUSTAINABILITY TRANSITION BEGINS TODAY

OPPOSITION TO TRANSITION CHANGES: LOSSESOPPOSITION TO TRANSITION CHANGES: LOSSESOPPOSITION TO TRANSITION CHANGES: LOSSES

�� Discreteness: Transition Discreteness: Transition isis a result of a result of allall system interactionssystem interactions
�� One cannot overcome the (dynamic) entropy growthOne cannot overcome the (dynamic) entropy growth
�� Unsuccessful transition is replaced by a Unsuccessful transition is replaced by a death branchdeath branch

UNDERSTANDING OF TRANSITION DETAILS: GAINSUNDERSTANDING OF TRANSITION DETAILS: GAINSUNDERSTANDING OF TRANSITION DETAILS: GAINS

�� Universal science of complexity Universal science of complexity →→ rigorousrigorous, reliable futurology, reliable futurology

CREATIVE APOCALYPSE NOWCREATIVE APOCALYPSE NOW



“progress” vs “decline”

time, tt

dynamic entropy change, ΔΔSS,
Hamiltonian (energy), ΔΔS/S/ΔΔt = H, Et = H, E

ΔΔSS

HH

period ofperiod of
progressprogress

period ofperiod of
declinedecline

moments of happiness moments of ennui

For For bothboth ““progressprogress”” and and ““declinedecline””::

HH = = ∂∂SS//∂∂tt > 0> 0
Progressive development (creation)Progressive development (creation)::

WW = = ∂∂HH//∂∂tt = = ∂∂22SS//∂∂tt22 > 0> 0

Decline (decay, degradation)Decline (decay, degradation)::

WW == ∂∂HH//∂∂tt = = ∂∂22SS//∂∂tt22 < 0< 0

MaxMax progress results (progress results (““happinesshappiness””):):

∂∂HH//∂∂tt = = ∂∂22SS//∂∂tt22 = 0,  = 0,  ∂∂22HH//∂∂tt22 < 0< 0

MaxMax decay results (decay results (““ennuiennui””):):

∂∂HH//∂∂tt = = ∂∂22SS//∂∂tt22 = 0,  = 0,  ∂∂22HH//∂∂tt22 > 0> 0

Transition Transition maxmax ((““moment of truthmoment of truth””):):

∂∂22HH//∂∂tt22 = 0,  = 0,  ∂∂33HH//∂∂tt33 < 0< 0

Decline crisis (Decline crisis (““moment of sinmoment of sin””):):

∂∂22HH//∂∂tt22 = 0,  = 0,  ∂∂33HH//∂∂tt33 > 0> 0

death branch



New kind of knowledge

http://arxiv.org/abs/physics/9806002http://arxiv.org/abs/physics/9806002

BLIND (EMPIRICALLY BASED), BUT OMNIPOTENT R&D: REAL DANGERBLIND (EMPIRICALLY BASED), BUT OMNIPOTENT R&D: REAL DANGER

�� TodayToday’’s empirical technology modifies the s empirical technology modifies the whole depthwhole depth of complexity:of complexity:
high energies, genomics, biochemistry, ecosystem, society, high energies, genomics, biochemistry, ecosystem, society, psychepsyche

Without equally complete knowledge Without equally complete knowledge only destructiononly destruction can resultcan result

CAUSALLY COMPLETE UNDERSTANDING OF REALITY: NO CAUSALLY COMPLETE UNDERSTANDING OF REALITY: NO ““MODELSMODELS””

�� Scholar science is an ultimately rough, Scholar science is an ultimately rough, dynamically singledynamically single--valuedvalued
““modelmodel”” of the of the dynamically multivalued realitydynamically multivalued reality: : antianti--completeness,completeness,
including singleincluding single--valued imitations of empirically defined valued imitations of empirically defined ““complexitycomplexity””
Transition to the unreduced, complex dynamics is Transition to the unreduced, complex dynamics is vitallyvitally important:important:
One cannot fool Nature (contrary to funding bodies and taxpOne cannot fool Nature (contrary to funding bodies and taxpayers)ayers)

ONLY UNREDUCED KNOWLEDGE FOR SUSTAINABILITY TRANSITIONONLY UNREDUCED KNOWLEDGE FOR SUSTAINABILITY TRANSITION

�� Universal science of complexity for the Universal science of complexity for the ““knowledgeknowledge--based societybased society””
Only unreduced science can guide the transition to sustainable lOnly unreduced science can guide the transition to sustainable lifeife

SCIENCE REVOLUTION: UNREDUCED COMPLEXITYSCIENCE REVOLUTION: UNREDUCED COMPLEXITY



Complexity-increasing production

http://hal.ccsd.cnrs.fr/ccsdhttp://hal.ccsd.cnrs.fr/ccsd--0000421400004214

FROM DESTRUCTION TO CREATION BY COMPLEXITY BOOSTFROM DESTRUCTION TO CREATION BY COMPLEXITY BOOST

�� FromFrom declining to progressive phase: transition to superior complexideclining to progressive phase: transition to superior complexityty
�� ComplexityComplexity--drivendriven technologies: technologies: ““biobio--inspiredinspired”” complexity growthcomplexity growth

CreativeCreative, not restrictive ecology concept , not restrictive ecology concept →→ real sustainabilityreal sustainability

UNIVERSAL CRITERION OF PROGRESS: UNIVERSAL CRITERION OF PROGRESS: ∂∂HH//∂∂tt = = ∂∂22SS//∂∂tt22 >> >> WWdeathdeath

�� SelfSelf--accelerated complexity development: accelerated complexity development: sustainability by creationsustainability by creation
�� AgainstAgainst ““sustainabilitysustainability”” by restriction: entropy growth is invincibleby restriction: entropy growth is invincible

Unreduced science of complexity: unique basis for new productionUnreduced science of complexity: unique basis for new production

HUMAN ASPECTS OF NEW PRODUCTION: CREATIVE PERSONALITYHUMAN ASPECTS OF NEW PRODUCTION: CREATIVE PERSONALITY

�� From massive and reductive to From massive and reductive to individualindividual and and creativecreative technologytechnology
�� FromFrom centralised and rigid to centralised and rigid to distributeddistributed and and evolvingevolving structurestructure

ComplexityComplexity--driven production involves essential driven production involves essential personal progresspersonal progress

GROWTH WITHOUT DESTRUCTIONGROWTH WITHOUT DESTRUCTION



Non-unitary social structure

FROM UNITARY TO HARMONICAL SYSTEM: THE LAST BASTILLEFROM UNITARY TO HARMONICAL SYSTEM: THE LAST BASTILLE

�� Versions of Unitary System: totalitarian, democratic, meritocrVersions of Unitary System: totalitarian, democratic, meritocraticatic
�� Harmonical System: Harmonical System: emergingemerging social order (cf. social order (cf. ““market economymarket economy””))

Sustainability Transition: from Unitary to Harmonical Sustainability Transition: from Unitary to Harmonical complexitycomplexity

HARMONICAL SYSTEM: UNREDUCED INTERACTION COMPLEXITYHARMONICAL SYSTEM: UNREDUCED INTERACTION COMPLEXITY

�� Autonomous evolution of interacting (small) Autonomous evolution of interacting (small) ““managementmanagement”” unitsunits
≠≠ ““NGONGO”” or or ““freefree--marketmarket”” structures structures withinwithin the Unitary Systemthe Unitary System

�� Superior democracySuperior democracy: real, inevitable extension of unitary : real, inevitable extension of unitary ““freedomfreedom””
Harmonical System is the Harmonical System is the uniqueunique way of way of anyany further progressfurther progress

THE PRICE TO PAY FOR HAPPINESS: DISTRIBUTED REVOLUTIONTHE PRICE TO PAY FOR HAPPINESS: DISTRIBUTED REVOLUTION

�� HighHigh--order order ““phase transitionphase transition””: growing : growing ““seeds of freedomseeds of freedom”” networknetwork
ComplexityComplexity--based origin of Harmonical Future based origin of Harmonical Future →→ new science blissnew science bliss

ORDER WITHOUT GOVERNMENT: POWER OF IDEASORDER WITHOUT GOVERNMENT: POWER OF IDEAS

http://arxiv.org/abs/physics/0403084http://arxiv.org/abs/physics/0403084NEW SCIENCE STRUCTURE  NEW SCIENCE STRUCTURE  ��
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sustainability transitionsustainability transition

AFTER SUSTAINABILITY TRANSITIONAFTER SUSTAINABILITY TRANSITION
GROWTH CAN ONLY INCREASE STABILITY:GROWTH CAN ONLY INCREASE STABILITY:

““LIVING ARBORESCENCELIVING ARBORESCENCE”” DYNAMICSDYNAMICS



New kind of settlement

http://hal.ccsd.cnrs.fr/ccsdhttp://hal.ccsd.cnrs.fr/ccsd--0000421400004214

BIOBIO--INSPIRED AND BIOINSPIRED AND BIO--DOMINATED, DISTRIBUTED INFRASTRUCTUREDOMINATED, DISTRIBUTED INFRASTRUCTURE

�� Unitary infrastructure: centralised (urban), rigid, reductive,Unitary infrastructure: centralised (urban), rigid, reductive, decadentdecadent
�� Harmonical infrastructure: manHarmonical infrastructure: man--made made ““forestforest””, omnipresent, evolving, omnipresent, evolving

CreationCreation, not , not ““protectionprotection”” of of ““naturalnatural”” (= (= complexcomplex) environment) environment

SETTLEMENTS SUBMERGED INTO CREATED SETTLEMENTS SUBMERGED INTO CREATED ““NATURALNATURAL”” COMPLEXITYCOMPLEXITY

�� Harmonical interaction with nature Harmonical interaction with nature →→ growthgrowth of natural complexityof natural complexity
�� ComplexComplex--dynamic environment influence on man: complexity boostdynamic environment influence on man: complexity boost

The unreduced nature complexity should become again The unreduced nature complexity should become again our homeour home

NATURAL COMPLEXITY EVOLUTION: SUPERNATURE, NOOSPHERENATURAL COMPLEXITY EVOLUTION: SUPERNATURE, NOOSPHERE

�� From From ““biospherebiosphere”” to to SupernatureSupernature: : greatergreater than than ““naturalnatural”” complexitycomplexity
�� NoosphereNoosphere: entangled intelligence and Supernature development: entangled intelligence and Supernature development

HHarmonical evolution: armonical evolution: nondestructivenondestructive, , unlimitedunlimited growth & diversitygrowth & diversity

MANMAN--MADE NATUREMADE NATURE



Arts, Humanities, TheologyArts, Humanities, Theology

�� GoodGood as (optimally) growing complexityas (optimally) growing complexity

�� BeautyBeauty as relative (attained) complexityas relative (attained) complexity

�� SpiritSpirit as unreduced higher complexityas unreduced higher complexity

ComplexComplex--Dynamic Algebra of HarmonyDynamic Algebra of Harmony

RIGOROUS UNDERSTANDINGRIGOROUS UNDERSTANDING

OFOF

http://arXiv.org/abs/physics/9806002http://arXiv.org/abs/physics/9806002

http://halshs.ccsd.cnrs.fr/halshshttp://halshs.ccsd.cnrs.fr/halshs--0001048900010489



•• OnlyOnly unreduced complexity has unlimitedunlimited
development perspectives: socialsocial aspects

• Understanding of unreduced complexity is 
essential also for its efficient imitationsefficient imitations

• The unique, practically important case of 
artificialartificial dynamic complexity: important 
connection to naturalnatural complexity studies

• The unique possibility for the new progress 
of fundamental sciencefundamental science (otherwise “ending”)

Unreduced complexity perspectives



Complex-Dynamical Universe

http://arxiv.org/find/quanthttp://arxiv.org/find/quant--ph,grph,gr--qc,physics/1/au:+Kirilyuk/0/1/0/all/0/1qc,physics/1/au:+Kirilyuk/0/1/0/all/0/1

Cosmos

Nano

ICT

Bio

Dynamic ComplexityDynamic Complexity

Brain

From Elementary Particles to ConsciousnessFrom Elementary Particles to Consciousness



•• Can Can realreal, higher, higher--complexity system dynamics complexity system dynamics 

be understood at the be understood at the level of rigourlevel of rigour of of 

Newtonian science?  Newtonian science?  YesYes

•• The problem of The problem of unreducedunreduced manymany--body body 

interaction interaction ((unsolvedunsolved in Newtonian science)in Newtonian science)

•• The unique possibility for a new progress of The unique possibility for a new progress of 

fundamental sciencefundamental science (otherwise (otherwise ““endingending””))

•• Universal Science of ComplexityUniversal Science of Complexity

Rediscovered ComplexityRediscovered Complexity

Descartes Descartes –– Newton Newton -- DescartesDescartes
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