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CO-RRI = R&I for cocreating the future we dream

Caminante, son tus huellasel camino, y nada mas;

Caminante, no hay camino, se hacecaminoal andar.

Al andar se hacecamino, y al volverla vista atràsse ve

la sendaque nunca se ha de pisar. 

Caminante, no hay camino, sinoestelasen la mar.

Antonio Machado, fromôProverbiosy cantaresõ

(Citedin Kelly Chapman, ôComplexity and Creative Capacityõ)

Photo: The Next System Project



Conceptual-methodologicalframing of complex problems

Example: climaterefugeesŀǎ ŀ ΨǎŜŎǳǊƛǘȅΩ challenge(Dr. Angela Oelsς2:54 - 11:24)

Conceptual
framing 

Methodologicalframework Selecttools & policies

National security Tofear Refugeesas a threat,
defendnationalinterests

Buildfrontiers
Preparefor climatewars

Human security To saveRefugeesas victims Humanitarianaid

Human security Tomake Refugeesresilientfor a 
changingclimate

FosteraffectedpopulationsΩ 
resilienceόŜΦƎΦ ΨrelocateΩύ

Ecologicalsecurity Tomitigate = change production
andconsumptionpractices

Addresscausesof climate
change responsiblyimpact

power

https://www.youtube.com/watch?v=zq8ccc-M2O8


RRI too is framedin different ways

Conceptualframing of
big challenges/RRI

Methodologicalframework Selecttools & policies

Objectiverealitymust be
analysedandcontrolledeven 
better

More technicalsofisticationwith
additionalcriteria 

ExampleΥ ΨwwL ƛƴ astronomyΩ ƻǊ 
ΨwwL ƛƴ nano-technologyΩΧ

Criteriafor RRI as an add-on
- Includewomen, e.g.  In STEM
- Informpolicy makers of results
- Explainto citizens
- Χ όҐ с optionalparameters)

Challengesare complex(non-
intended, non-linear) issues of 
human making (Antropocene), 
sowe shouldanalysescientific
assumptionscritically

Toco-createa more 
desirablefuture state : 
άwhat world do we

want/dreamΚέ

Co-creationwith other actors in society 
= CO-RRI
Toolsfor inclusivedialogue& creativity
Openandgenderawarescienceand
educationfor the common good
(ethics) includingcitizens& governance
(= 6 crucialconditions) 



Antropocene: human impact on biophysicalsystems (‘Antropos’ = Man)

Holocene =
periodof stableclimate

Createdconditionsfor agriculture
Thisbroughthuman population

growth andincreasingcomplexity
(writing, cities, scienceΣ ŎǳƭǘǳǊŜΧύ 

Graph: https://wattsupwiththat

Antropocene=
Climatechange causesmore 
extreme weatherconditions

(for whichour agricultureand
infrastructureare not preparedΧύ

The goodnews: if humanscanhave a destabilisingimpact on the
planet, theycanalsohave a more responsible impact. 

How? Through CO-RRI !



Complexity: how to grasp it?

V²Ƙŀǘ ƭƛƴƪǎ ǘƘŜ ǇƛŎǘǳǊŜǎΚ ά/ƻƴƴŜŎǘŜŘΣ ƛƴǘŜǊŘŜǇŜƴŘŜƴǘΣ ŜƳōŜŘŘŜŘ 
ƻƴŜ ƛƴ ǘƘŜ ƻǘƘŜǊΧέΦ ¢ƘŜ ǎƳŀƭƭ ǎŎŀƭŜ ǘƘƛƴƎǎ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ƭŀǊƎŜ ǎŎŀƭŜΣ 
but the large also depends on (is built up from) the small scale. 

VAt various scales different concepts & methodologies allow us to 
understand what we see (biology, architecture, psychology, 
ŀǎǘǊƻƴƻƳȅΧύΦ 

Vά! ŦƻǊŜǎǘ ƛǎ ƳƻǊŜ ǘƘŀƴ ǘƘŜ ǎǳƳ ƻŦ ǘƘŜ ǘǊŜŜǎΦέ {ǘǳŘȅƛƴƎ ŜǾŜǊȅ ǘǊŜŜ 
does not allow us to understand the way the forest functions as an 
ecosystem. Every scale brings an increasing level of complexity.

VClassical sciences = specialist disciplines which focus on one scale 
only, unaware of (interdependence with) higher and lower scales or 
of large time scales (beyond human perception). 

VSo understanding complexity requires co-creation of knowledge in 
an inter-/transdisciplinary way, linking various scales and disciplines. 



Complex problemsare non-linear

A medicine which kills 95% of the bug (germ) in the 

ƭŀōƻǊŀǘƻǊȅ ƛǎ άǾŜǊȅ ǎǳŎŎŜǎǎŦǳƭέ

So scientists, political leaders and companies assumethat 

using moreof this medicine will bring morehealth (linear)

So they start operating not only at the scale of the bug in 

the laboratory, but within reality at a higher scale of 

ŎƻƳǇƭŜȄƛǘȅΦ .ǳǘΧ 

- Only the 5% strongest bugs are allowed to reproduce 

όǘƘƛǎ ƛǎ ŀ ΨōǊŜŜŘƛƴƎ ǇǊƻƎǊŀƳΩ ŦƻǊ ǎǳǇŜǊōǳƎǎύ

- Our immune system no longer learns how to deal with 

bugs, so our resistance weakens

- Antibiotics wash out in the ground water, tap water, 

ŦƻƻŘΧ ŜǾŜƴ ŎƘƛƭŘǊŜƴϥǎΩ ƛƳƳǳƴŜ ǎȅǎǘŜƳ ƎŜǘǎ ƭŀȊȅ

V! ǘƛǇǇƛƴƎ ǇƻƛƴǘΥ ǿƘŀǘ ǿŀǎ ΨƎƻƻŘΩ ŀǘ ǎƳŀƭƭ ǎŎŀƭŜ 

ōŜŎƻƳŜǎ ΨōŀŘ όŀ ŎǊƛǎƛǎύ ŀǘ ƭŀǊƎŜ ǎŎŀƭŜ όƴƻƴ-linear)

V¢Ƙƛǎ ŦŀƭǎƛŦƛŜǎ ǘƘŜ  ΨŀǎǎǳƳǇǘƛƻƴΩ ƻŦ ŀ ƭƛƴŜŀǊ ǊŜŀƭƛǘȅ ŀǘ 

all scales

V More is not alwaysbetter, growth is not always

good, for this depends on scale ! 



Classicalresearch andits unintendedeffects

VUsing technologies (especially using fossil fuels and 
polluting particles) at large scale (i.e. globalisation) 
destroys human ecosystems 

VbƻōƻŘȅ ΨƛƴǘŜƴŘŜŘΩ ǘƻ ŎƘŀƴƎŜ ǘƘŜ ŎƭƛƳŀǘŜΣ ǇƻƭƭǳǘŜ ǘƘŜ 
oceans, kill biodiversity... 

VThese impacts ǿŜǊŜ ΨǳƴŦƻǊŜǎŜŜƴΩ ōŜŎŀǳǎŜ ŎƭŀǎǎƛŎŀƭ ǎŎƛŜƴŎŜ 
does not see larger scale picture and so does not 
understand non-linear complexity

VE.g. economics calls these effects at other scales 
ΨŜȄǘŜǊƴŀƭƛǘƛŜǎΩ Ą they are not taken into account in the 
ǇǊƛŎŜ ƻŦ ŀ ǇǊƻŘǳŎǘ ƻǊ ǘƘŜ ōƻƻƪƪŜŜǇƛƴƎ ƻŦ ŀ ŎƻƳǇŀƴȅΧ

VToday we learn from the past and start understanding 
complexity 

V¢Ƙƛǎ ŀƭƭƻǿǎ ŦƻǊ ƳƻǊŜ ΨǊŜǎǇƻƴǎƛōƭŜΩ ǊŜǎŜŀǊŎƘ ŀǘ ŎƻƳǇƭŜȄ 
scales = CO-RRI



Reality = complex embedded systems

ÅPerception & knowledge is embodied (humans versus bats or 
dolphins)

ÅResearch tools can increase human perception (microscope, 
telescope), but this does not allow us to see the 
interdependenceof scales

ÅScience = making a representation of reality. This 
representation is like a map to make sense of and orient 
ourselves in complex reality. 

ÅThe map is not the territory ! 

ÅCƻǊ ŀ ƳŀǇ ǘƻ ǊŜǇǊŜǎŜƴǘ ŀƭƭ ƻŦ ǘƘŜ ǘŜǊǊƛǘƻǊȅ όΨǘǊǳǘƘΩύ ƛǘ ǿƻǳƭŘ ƘŀǾŜ 
ǘƻ ōŜ ŀǎ ƭŀǊƎŜ ŀǎ ǘƘŜ ǘŜǊǊƛǘƻǊȅΧ {ƻ ǎŎƛŜƴŎŜ ƛǎ alwayssimplification. 

ÅOur methodological framework and tools determine what we see 
ŀƴŘ ǿƘŀǘ ǿŜ ŘƻƴΩǘ ǎŜŜΦ

Source: www.wdcs.org



Whyis it sodifficult to learnlessonsfrom the past?

Connect all 9 points with only4 
lineswithout lifting your pen from
the paper 

Whydoes it seemsodifficult?



Ninedotspuzzleas a reflectionon ‘science’

ÅΨNormalΩ assumptionΥ άstaywithin theǎǉǳŀǊŜέ

ÅScientistsas well assumethey have to stick to the
rulesof a discipline, paradigmΧ 

ÅΨ/ƻƳǇƭŜȄΩ problemscannotbe solvedwith current
όŘƻƳƛƴŀƴǘΣ ΨǇƻǿŜǊΩύ ŀǇǇǊƻŀŎƘ to science(paradigm)

ÅNeedto reflect on (normal) research: what ruleshave 
to change to respondto big challenges?

ÅInnovationΨoutsidetheōƻȄΩ όcreativity, plural
perspectivesΧύ ƛǎ neededfor solutions!

ÅEmpowerment: co-createsolutionswith all
concerned(not ΨforΩ ǎƻŎƛŜǘȅ ōǳǘ ΨwithΩ society)

power

impact



Rare 
metals Fossil fuels

Fertile
soils

Stable
climate

Bio-
diversity

Oceans

Forests& 
Food Clean air

BIOPHYSICAL 
PROCESSES

Markets

Paradigm

Policies

Money 
system Technology

Corporate 
sectors

Infra-
structure

ACCESS & 
ALLOCATION 
PROCESSES

History

Dreams
Self-

others

Identity

Security

Language

Culture

VALUES & 
NARRATIVE  
PROCESSES

Habits

Man-made 
ƛƳǇŀŎǘΧ

Collapseor 
co-evolve? 

Geopolitics
or SDGs?

Extract or 
Regenerate? 

Private profit or 
common good? 

Competeor 
cooperate? 



These spheresdiffer in variousgeographicalareas

Narrativesare powerful !

E.g. Vikings preferedΨcollapsingΩ ƻǾŜǊ adaptingto
availableInuit technologiesςwhichthey thought inferior
to their identity & values

Ecologicalfree access 
housingin Botswana
https://commons.wikimedia.org

Tobea CO-RRI broker in yourcountry/continent, 
take into account local(or regional) narratives, 
biospherecharacteristicsandallocationprocessesς
sowork with localexperts, indigenousknowledge, 
communityleaders - sharinga visionof the future

ά{ƳŀǊǘέ ƘƻǳǎŜ ƛƴ the USA 
(https://www.cadpro.com)

wwL Ґ ΨIƻǿ to
increaseglobal

resource justiceΚΩ 

Ψ!ƳŜǊƛŎŀƴ 
dreamΩ for

all takes five
planets! 



Many‘sustainability’ approaches in EU do not look at the
wholesystem (the 3 spheres) –so‘framing’ too limited…

ÅExample: LED lampsto reduceenergy consumptionof bulbs

ÅFantastictechnologicalinnovation(reducedenergy usein the laboratory)
ÅSupportedby governmentpoliciesόάReplaceyourbulbswith [95Ηέύ

ÅBut no questioningof the economicparadigm(assumingmore is better, growthΧύΣ 
solarge scaleproduction
ÅNo questioningof theΨneedsΩ narrativeόάIƻǿ muchlight do we reallyneedfor

wellbeing? Canit not bedaylight? Do we needlight in everything, everywhereΚέύΣ 
solarge scaleconsumption

ÅResult: 
ÅIncreaseduseof energy for lightingsinceLED was introduced
Ålarge scalespreadingof non-recyclabletechnologywith poisonousmaterials



The goodnews: all three spheresare includedin SustainableDevelopment Goals (SDGs)

ÅAdoptedby United Nations in 2015 Ą 195 countriessignedάDƭƻōŀƭ ŀƎŜƴŘŀ нлолέ

ÅGlobal agenda, sonot ŀ ΨchoiceƳŜƴǳΩ ƻŦ ǎŜǇŀǊŀǘŜ Ǝƻŀƭǎ ςinterdependencyis essentialόŜΦƎΦ Ψeconomic
growthΩ but with no damageto the climate, life on land, socialequality, peace& justiceetcΧύ

ÅSoΧ will requirea new (complexitybased) approach to all sciences(includingeconomics)

ÅSDG17 = partnership to cocreatesollutionsto reachthe goals (= CO-RRI)



So… CO-RRI = Co-createa dreamedfuture state (at localscale)

1. Describethe future as a process, not a product (= a visionof what peopledo and feelandhave access
to, not of productsthey shouldhave) Ą productscanbe a means, but are never a goal!
ÅE.g. mobility = Ψhow to bridge the distancebetweenpeopleandthe thingsthey needΚΩ ŜΦƎΦ by giving

them access to localsolutionsrather thanΨƳŀƪƛƴƎ consumersbuyclean carsΩΧ
ÅE.g. housing= Ψhow to givepeopleaccess to a qualityplaceto ƭƛǾŜΚΩ ŜΦƎΦ by supportingco-housingor 

preventingspeculationon houses, rather thanΨƳŀƪƛƴƎ consumersbuysmart appliancesΩΧ

2. List all actors that share that vision/dream= stakeholders
ÅInvite (representativesof) all stakeholders who are concernedin your localcontext (not everyoneis 

motivatedto participatepersonally, sofind waysto Ψincludetheir perspectiveΩύ
ÅLook for ΨƛƴƴƻǾŀǘƻǊǎΩ ƛƴ all domains(civil society, politicians, regenerativecompanies, pioneersΧύ 

3. Togetherwith them map the thingsthat keep youfrom reachingthe vision(lock-ins)
ÅThree spheresare relevant ! More voicesmeans better understanding

4. Togetherthink of possiblesolutions/ leveragesto get there
ÅIntegrateinnovationsin variousspheres, check for unexpectedimpacts in other spheres

5. UseSDGsas checklist to judgeon theΨōŜǎǘ ǎƻƭǳǘƛƻƴ for here & nowΩ 
Ą Thinkof global justice: countriesin developingworld mayneedaccess to more resources, while
developedcountries(alreadyovershootingtheǇƭŀƴŜǘΩǎboundaries) shoulddo with less



Practical task
1. Choose a theme = desired future state on campus = DREAM

2. List possible participants (on & off campus) for co-creating this 

3. Tell uswhyƛǘΩǎfeasibleςwill have impact

4. Pitch your idea in 2 minutes - ideas:
1. Mobility on campus ςbicycle sharing & public transport, less parking lots

2. Food on campus

3. Building 

4. Health ςless smoking

5. Noiseon campus

6. College fees for international students

7. Pet friendly campus ςmental health, concentration

8. Recycling in our faculty 



Thankyou, youwerefantasticJ


