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What about wicked problems?

Dealing with well-defined problems



What about 
wicked problems?



Methodology to make broad public 
reflect on wicked problems 
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Two problems in building awareness tools about AI 

Overfocusing on technological risks…

sampling biases in facial recognition 

security risks of chatbots

model vulnerabilities in image generators

…and visualizing them for tech-savvy individuals
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How did we do it?

Step 1

Step 2

Step 3

Step 4

Step 5
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How did we do it?

Step 1

Crowdsourcing 
design requirements 
for the tool
(N=40)
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How did we do it?

Step 1

Crowdsourcing 
design requirements 
for the tool

Step 2

Generating a dataset 
for the tool

Step 3

Evaluating the dataset 
with domain experts
(N=11)
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How did we do it?
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Crowdsourcing 
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with domain experts

Step 4

Applying data 
visualization strategies 
to the dataset to build 
the tool



© 2025 Nokia11

How did we do it?

Step 1

Crowdsourcing 
design requirements 
for the tool

Step 2

Generating a dataset 
for the tool

Step 3

Evaluating the dataset 
with domain experts

Step 4

Applying data 
visualization strategies 
to the dataset to build 
the tool

Step 5

Evaluating the tool with 
members of the 
broader public
(N=140)
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Step 1: Crowdsourcing design requirements for the tool

? 

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Step 1: Crowdsourcing design requirements for the tool
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Step 1: Crowdsourcing design requirements for the tool

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Step 1: Crowdsourcing design requirements for the tool

monitoring customers in shopping centers

tracking migration of humpback whales

identifying polar bears based on whisker spot patterns

authorizing transactions in online banking

crossing security checks at the airport

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation



© 2025 Nokia16

Write an email to regulators in which you
list specific uses of facial recognition and 
request either their ban or further adoption

How can we best present the risks of 
30 facial recognition uses in an interactive tool?

40 individuals from the 
general public

matching US census in 
sex and ethnicity

contacted on Prolific

Task 1

Task 2

Step 1: Crowdsourcing design requirements for the tool

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Multiple uses
Requirement 1

Learn about a variety of uses

Step 1: Crowdsourcing design requirements for the tool

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Multiple uses
Requirement 1

Learn about a variety of uses

Structured uses
Requirement 2

Categorize uses for better understanding

Step 1: Crowdsourcing design requirements for the tool

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Multiple uses
Requirement 1

Learn about a variety of uses

Structured uses
Requirement 2

Categorize uses for better understanding

Balanced assessment of uses
Requirement 3

Present each use not only with its risks 
but also benefits and mitigation strategies

Step 1: Crowdsourcing design requirements for the tool

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Multiple uses
Requirement 1

Learn about a variety of uses

Structured uses
Requirement 2

Categorize uses for better understanding

Balanced assessment of uses
Requirement 3

Present each use not only with its risks 
but also benefits and mitigation strategies

Broad appeal
Requirement 4

Make the uses, risks, benefits, and mitigations
relevant to members of the broader public

Step 1: Crowdsourcing design requirements for the tool

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Multiple uses
Requirement 1

Learn about a variety of uses

Structured uses
Requirement 2

Categorize uses for better understanding

Balanced assessment of uses
Requirement 3

Present each use not only with its risks 
but also benefits and mitigation strategies

Broad appeal
Requirement 4

Make the uses, risks, benefits, and mitigations
relevant to members of the broader public

Engaging exploration
Requirement 5

Engage users in exploring the uses, risks, 
benefits, and mitigation strategies

Step 1: Crowdsourcing design requirements for the tool

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Dataset generated through crowdsourcing (N=23)
High-risk AI is on everyone’s radar

18 risks
8 benefits
9 mitigations

3 (13%) 
low risk uses

20 (87%) 
high risk uses

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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4 (17%) 
unacceptable 
uses

Dataset generated through crowdsourcing (N=23)

18 risks
8 benefits
9 mitigations

3 (13%) 
low risk uses

15 (65%) 
high risk usesIdentifying suspects 

for crime prevention

High risk

Apprehending individuals
on the run

High risk

N=5 N=4

People narrow AI’s role to law enforcement

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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4 (17%) 
unacceptable 
uses

Dataset generated through crowdsourcing (N=23)

18 risks
8 benefits
9 mitigations

3 (13%) 
low risk usesUnlocking devices

Low risk

N=8

Few see AI’s positive applications

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Monitoring pedestrian 
activity for city planning

Step 2: Generating uses

Prompt 1

Use
generation

Domain: Urban planning

AI User: Urban planners
AI Subject: Citizens

Capability: Counting faces in public spaces…

Purpose: ...for…

Herdel et al. 2024, Constantinides et al. 2024, Bogucka et al. 2024

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Step 2: Identifying the risks
 

Prompt 2

Risk
assessment

The use is high risk because 
it can be applied for biometric 
identification in public spaces 
by a public authority

High risk

Monitoring pedestrian 
activity for city planning

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation

Herdel et al. 2024, Constantinides et al. 2024, Bogucka et al. 2024
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Step 2: Identifying the benefits
 

Prompt 3

Benefit
assessment

The system can advance 
sustainable communities (SDG 11) 
and help identify new areas for 
public services (SDG 9)

High risk

Monitoring pedestrian 
activity for city planning

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation

Herdel et al. 2024, Constantinides et al. 2024, Bogucka et al. 2024
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Prompt 4

Mitigation 
generation

→ Teach the AI using a wide range of examples

→ Regularly check how data is being managed 
to ensure it's safe and secure

→ Include a way for people to give feedback so 
the system can get better over time

Step 2: Identifying mitigations understandable to all
regardless of technical knowledge

High risk

Monitoring pedestrian 
activity for city planning

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation

Herdel et al. 2024, Constantinides et al. 2024, Bogucka et al. 2024
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41 (30%) 
low risk uses

97 (70%) 
high risk uses

Dataset generated by the LLM

1127 risks
778 benefits
582 mitigations

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Step 3: Evaluating the dataset with domain experts
Study with 3 AI compliance experts

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Step 3: Evaluating the dataset with domain experts
Study with 3 AI compliance experts
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Step 3: Evaluating the dataset with domain experts
Study with 3 AI compliance experts
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Step 3: Evaluating the dataset with domain experts
Study with 8 researchers and developers

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation



© 2025 Nokia34

Step 3: Evaluating the dataset with domain experts
Study with 8 researchers and developers
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Step 3: Evaluating the dataset with domain experts
Study with 8 researchers and developers
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Step 3: Evaluating the dataset with domain experts
Good agreement on risk classification (EU AI Act)

91% agreement between experts and LLM classification on

→ widely-adopted uses: e.g., accessing devices

→ already regulated domains: e.g., medical assistance

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Step 3: Evaluating the dataset with domain experts
Good agreement on risk classification (EU AI Act)

91% agreement between experts and LLM classification on

→ widely-adopted uses: e.g., accessing devices

→ already regulated domains: e.g., medical assistance

9% disagreement arose when the LLM downplayed risks in:

→ privacy: e.g., location tracking for safety, 

→ vulnerable groups: e.g., elderly health monitoring, 

→ emerging tech: e.g., VR, with evolving ethical boundaries

Monitoring elderly 
health and activity

High risk

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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93% correct risks

82% correct benefits

95% correct mitigations

Disagreements due to LLM’s techno-optimism clashing with

→ human realism: e.g., gates for managing access to climate-sensitive areas

→ digital divide awareness: e.g., telemedicine apps for rural communities

Step 3: Evaluating the dataset with domain experts
Good agreement on risks, benefits and mitigations

Managing access to 
climate-sensitive areas

High risk

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Step 4: Applying data visualization strategies 

https://social-dynamics.net/atlas

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation





© 2025 Nokia41

Step 5: Evaluating the tool with members of the broader public 
Comparing it to state-of-the-art visualizations

Atlas

vs

Baseline: Spatial view of AI Incident Database

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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Explore the visualization

Write an email to regulators in which you list 
specific uses of facial recognition and request 
either their ban or further adoption

140 individuals
from the general public

matching US census in sex, 
age, and ethnicity

contacted on Prolific

Task 1

Task 2

Rate the visualization for its usefulness for the 
task, usability, and aesthetics

Task 3

Step 5: Evaluating the tool with members of the broader public 

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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The Atlas raised more awareness of the wicked problem…

The visualization helped me to understand
both the risks and benefits of facial recognition

Atlas

Baseline

53%

32%

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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…was more useful…

The visualization helped me to understand
both the risks and benefits of facial recognition

Atlas

Baseline

53%

32%

Atlas

Baseline

68

50

The visualization was usable for the task

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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…more engaging to use…

The visualization kept eyes on it longer

10 min 17 sec

6 min 28 sec

Atlas

Baseline

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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…more engaging to use…

The visualization kept eyes on it longer

The visualization visually amplified the seriousness of AI risks

10 min 17 sec

6 min 28 sec

Atlas

Baseline

Expressive aesthetics

Classic aesthetics

Pleasurable interaction

AtlasBaseline

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation
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… and gave more personal insights

The search box let me quickly get an idea 
of my daily activities or interests that this technology 
may be integrated into and what the risks were. 

It brought up a vast array of issues and problems 
I could have never thought of on my own, personally.

I think seeing the risks laid our plainly made me 
realize I shouldn't be so casual in my acceptance 
of facial recognition usage

Step 1: Requirements | Step 2: Dataset | Step 3: Validation | Step 4: Design | Step 5: Evaluation



What about other 
wicked problems?



Climate change 
awareness
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From AI risks to wicked problems: a generalizable methodology

Step 1

Crowdsourcing 
design requirements 
for the tool What data would help you 

understand climate impacts better?

What feels different about the 
seasons now?

How to show them?
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From AI risks to wicked problems: a generalizable methodology

Step 2

Generating a dataset 
for the tool

Step 3

Evaluating the dataset 
with domain experts

Step 4

Applying data 
visualization strategies 
to the dataset to build 
the tool

Step 5

Testing the tool with 
members of the 
broader public

What data would help you 
understand climate impacts better?

What feels different about the 
seasons now?

How to show them?
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Edyta Bogucka, Sanja Šćepanović, Daniele Quercia
@edytapbogucka, @miki7s, @danielequercia

Atlas of AI Risks
Enhancing Public Understanding of AI Risks

www.social-dynamics.net/atlas
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Tips & Tricks 
for Great Charts 
in Your Climate 
Perception Report
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1. Chart organization

• Prioritize quality over quantity: 2–3 well-designed, relevant charts per research question are better 
than ten random ones straight from Matplotlib.

• Keep it skimmable: readers should be able to skim just your figures and their captions and grasp the 
flow and main results of your research.

• Focus each chart on one idea: ensure every chart answers one specific research question or 
illustrates one key insight.

• Split when needed: if a chart must cover multiple related insights, use panels instead of crowding 
everything into one image.

• Run the Aha-test: ask yourself, “What’s the one ‘Aha!’ this chart should deliver?” Design everything - 
layout, labels, annotations - around that insight.

• Place charts strategically: position each chart as close as possible to its first mention in the text, 
ideally at the top or bottom of the page for easy reference.
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2. Chart design principles (1)
Don't use too many colors!

The order of appearance of colour names in languages around the world is fixed and far away from 
rainbow ;-)

Berlin and Kay (1969); https://www.eea.europa.eu/data-and-maps/daviz/learn-more/chart-dos-and-donts

time
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2. Chart design principles (2)
Use less “ink” 

• Remove redundant gridlines, 3D effects, and backgrounds to make your insights pop -> Save your 
charts as a .pdf and edit them in vector graphic software like Adobe Illustrator, Canvas, or Inkscape

• Use legible fonts: choose a clear sans-serif typeface (e.g., Arial, Helvetica) and set font sizes large 
enough to remain readable when the chart is resized or printed
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https://social-dynamics.net/docs/rai-impact.pdf
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2. Chart design principles (3)
Sort and group by size or relevance - not A to Z!

https://social-dynamics.net/docs/fears-and-hopes.pdf
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2. Chart design principles (34)
Label like a human

• Use real words, not variable names

• Make axes and legends understandable without reading the full report and twisting your head

• Include sample size (N) when relevant
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2. Chart design principles (4)
Label like a human
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2. Chart design principles (4)
Label like a human

Healthcare Information Technology Manufacturing
2016
patient, image, planning
2017
module, robot, machine
2018
patient, device, medical
2019
computer, test, state
2020
neural network, data, analysis
2021
control, planning, path
2022
control, image, neural network

Cardiovascular Technologists and Technicians

Nuclear Medicine Technologists

Magnetic Resonance Imaging Technologists

Orthodontists

Neurologists

Radiologists

Atmospheric and Space Scientists

Remote Sensing Scientists and Technologists

Sound Engineering Technicians

Public Safety Telecommunicators

Electro-Mechanical Technologists and Technicians

Textile Knitting and Weawing Machine Operators

Industrial Truck and Tractor Operators

Computer-Controlled Tool Operators

Power Distributors and Dispatchers

Computer-Controlled Tool Programmers

Machinists

Security Guards

0 82 4 6

Number of newly impacted tasks

Medical Transcriptionists

Air Traffic Controllers

https://social-dynamics.net/docs/aii.pdf
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2. Chart design principles (5)
Write captions that do more than just name the chart
State what is being measured and what the reader should notice - highlight the pattern or anomaly.

https://social-dynamics.net/docs/fears-and-hopes.pdf
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2. Chart design principles (5)
Write captions that do more 
than just name the chart

Include extra details for more complex charts:

• Any transformations or scales used

• Statistical notes (e.g., error bars show 
95% CI)

https://social-dynamics.net/docs/insider-stories-nature.pdf




