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What is a wicked problem?

Wicked problems — those
that are complex,
intractable, open-ended,
unpredictable.

Alford, J., & Head, B. W. (2017).
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A wicked problem is difficult or
impossible to solve because of
incomplete, contradictory, and
changing requirements that are
often difficult to recognize

Unknown source.




Problems are
never
completely
solved

Can take along
time to
evaluate
solutions

Solutions are
not
right/wrong,
but
better/worse

Every solution
ramifies
throughout the
system

Every problem

is unique
Thereis no

clear problem
definition

Are multicausal
multiscalar &
interconnected

Wicked
problem

Multiple
stakeholders
with conflicting
agendas

Straddle
organizational
& disciplinary
Every wicked boundaries
problem is
connected to
others
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What is a wicked

problem?



Knowledge is not
accepted and put
in a belief system
(‘fake knowledge’)

Policies discount
the future
irrationally:
policies based on
opinion/belief
rather than facts

Time is running out

Wicked
problem

4

Those seeking to
solve the problem
are also causing it

ITC

No central
authority

What is a super
wicked problem?



| ATLAS electives
in Semester 4:
Math
Physics
Engineering
Social Sciences

Programming
etc...

| Personal Pursuit :

| Electives outside |

earlier semesters |
etc...
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“Grand Challenges”
in complex real-world
spatio-temporal systems

_systems
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... you formulate a mitigation strategy...
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... and deliver your mitigation solution

~

/

and you reflect on how this benefits society
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How do we

prepare students
to deal with this
kinds of problem?

How does the
course look like?
What are the
challenges?



* Advisor/Facilitator

e Don’tmake decisions

Don’t prescribe challenge/mitigations/formats/(to
some extent) deliverables

Don’t take action to correct deviations/conflicts...
unless risk of team falling apart

Don’t prevent students from making erroneous
decisions - express opinion in terms of pros and
cons

* Control mechanisms
Meeting logs
Deliverables reports
One-on-one/group/plenary discussions
Assessment - process + results

360° assessment
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 The course intend to facilitate
learning about:

Leadership

Deal with uncertainty, ambiguity and
failure

Act on the lack of specific knowledge

Collaborate in multidisciplinary teams -2
responsibility and conflict management

Decisions have consequences = positive
and negative

Planning (deadlines matter)

UNIVERSITY ‘ @7)
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Real-world
problems




Semester project timeline

Project |dentify
Team leader planning & stakeholders & Find an
selection management interests external expert
° ° ) ® Collaborate
Define with expert on
Iden‘tify critical mitigation developing
Topic selection ISSUES strategies mitigation

Present
mitigation Prepare future
results outlook
L 4 [
Provide/use
Integrate feedback
Phases 1 and 2 to/from peers

Prep. \) Mapping & Modeling \) gatio Integration
2 weeks 4 4 weeks 4 8 wee 4 weeks
No teams J Large teams Small teams Large teams
D1: Mission Statement D3: Mitigations Plans D5: Integration
¢ o report
D2: Mapping and D4: Assessed
Modeling report Mitigations
UNIVERSITY | @7 10

OF TWENTE.

ITC



Example: Wildfires

POLICY SECTIONS

Communication

1. Principles
11, Clear, consistent and equitable communication within the organisation is essential for effective
wildfire prevention
12 Allcommunication is presented in plain English or Greek. Jargon is avoided where possible, to

Insulation ensure that everyone understands what is meant
13 This policy is about intemal ie how the should witht
each other
Computer 2. Communication strategies
21 Verbal communication
T Super

Metal Casing

15

Problems Critical issues

211, Communication should be face-to-face when possible, and if online preferance is given
\ Antenna to a video call over a phone call. When possible, staksholders should be aware of body
= language and facial to gauge and
212 Environmental distractions should be minimized when communicating. In a video call,
\ the background should be neutral
|, Capacitor | 213, After a meeting. a small summary should be made by the host and be sent to all
S participants through email. Moreover, if applicable, a list with action points should be
constructed, including enough detail on the specific task, and who needs to perform it
and by when
& 2131, Ifthere are follow-up meetings or planned weekly (or other timeframe)
meetings, these should start with going over the list of action points, and
people giving updates on progress.

235 JueRIS|SRIERY [BIDW Lo

Integrated Fire Emergency Response and Municipal Communication Policy
Notification Orb (MCP)

i Suitable LMS in areas of High &
Man;gement Medium Fire Risk:

- Only Prescribed Burn

¥ Strategies

’%‘ d Herbi
LOUTRAKI 3 ivory :
[ Buikdings Only Herbivory
Roads
—— Waterways R
Fire Risk . Only Mechanical Removal
1-Low é &
2 - Medium Loy o
3 edum Hgh Prescribed Burn +
B4 = Mk Prescribed Mechanical Fuel Removal
Evacuation Routes Burn
Herbivory +

Stakeholders o
B2 0riving shortest

@ 9car Driving Fastest

Prescribed Burn
- Mechanical Fuel Removal +
Herbivory
Mechanical
Removal - All three LMS

N

Evacuation Optimization Plan (EOP) Forest Resilience Plan (FRP)

Preparation + Mapping and Modeling Mitigations
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Example: Earthquakes

11

Problems

Black Sea Region

—— 8,836
j 21,756,

Central Anatolia Region
Aegean Region

1,574

387

2,431

4678 Southeastern Anatolia Region

Mediterranean
Region

Earthquakes 5 *

* Categories with 44 individual stakeholders Stakeholders

Preparation + Mapping and Modeling
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Systematic GIS based evaluation of critical Recommendation for earthquake-
infrastructure and road network connectivity resilient materialsin school buildings

The use of robots in earthquake disaster Mitigating post-earthquake post-traumatic stress
management disorder (PTSD)

Mitigations

12
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