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What’s in it for you?

See what might be coming in future cities, digital health, transport
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Measuring the intangible 
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Algorithmic Regulation



Traditional organization

Rules Organization Output



Algorithmic regulation

Organization Output

Data

Behavioural
analytics

Rules



Fast Slow

Startup Corporate City

Time2change



City as an organization





Algorithmic regulation

Organization Output

Data

Behavioural
analytics

Rules



Algorithmic regulation

Organization Output

Data

Behavioural
analytics

Rules



Organization=city
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Output to maximise
Local economies benefit.
Tourism should be sustainable.
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Airbnb Data



Census Data

Age, house price, income … ownership, education 



Foursquare Data
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airbnb = b1*ownership+ b2*attractive + b3*young + … + e

Behavioural Analytics



Q1 Which areas have Airbnb?
Q2 How did it change?

Behavioural Analytics



Airbnb listings are present in central, attractive areas, populated by young
residents having a low income. Airbnb listings tend to be in areas where there are
less owned properties than rented ones.

Q1 Which areas have Airbnb

Variable Importance
distance -0.25

attractiveness 0.14

young 0.40

income -0.16

owneship -0.23

Rooms Houses
Variable

distance -0.33 -0.16

attractiveness 0.15 0.12

young 0.44 0.29

income -0.13 -0.12

owneship -0.27 -0.25

education 0.10 0.01

house price -0.01 0.22

2012 2013 2014 2015
Variable

distance -0.32 -0.19 -0.12 -0.13

income 0.05 -0.21 -0.42 -0.62

owneship -0.11 -0.32 -0.64 -0.59

Importance

Importance



Central areas become consistently less predominant year after year. The presence
of low income areas increases year after year. Rented properties increase too.

Q2 How did it change?

Variable Importance
distance -0.25

attractiveness 0.14

young 0.40

income -0.16

owneship -0.23

Rooms Houses
Variable

distance -0.33 -0.16

attractiveness 0.15 0.12

young 0.44 0.29

income -0.13 -0.12

owneship -0.27 -0.25

education 0.10 0.01

house price -0.01 0.22

2012 2013 2014 2015
Variable

distance -0.32 -0.19 -0.12 -0.13

income 0.05 -0.21 -0.42 -0.62

owneship -0.11 -0.32 -0.64 -0.59

Importance

Importance
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How

Where

When

Enforcing

Transferable 
sharing rights

Tourism should 
be sustainable

Policies neighborhood dependent

Initial conditions matter

Municipalities should incentivize the 
creation of a data sharing ecosystem



intangible property = community engagement



Community engagement made easy
Nokia Internal

[cscw 2018] Community Engagement Triage: Lightweight Prompts for Systematic Reviews



Community engagement made easy
Nokia Internal

[cscw 2018] Community Engagement Triage: Lightweight Prompts for Systematic Reviews

Community Engagement Triage: Lightweight Prompts for Systematic Reviews 39:7

Domain # Community engagement technique Sources

Discovery 1. Promote repeatedly across a range of media platforms to ensure visibility [16, 38]
2. Appoint a person responsible for recruitment [16]
3. Build relationships with prospective members [16]
4. Present community contributions well and update them frequently to encourage repeat visits [38]
5. Make it easy for people to search and discover community contributions that interest them [38]
6. Maintain a list of requested contributions to increase the likelihood that someone will provide them [24]
7. Allow members to track new and ongoing work, for example through opt-in noti�cations [24]
8. De�ne the topic of the group well to recruit members with particular interest in the topic [23]

Appeals 9. Keep requests simple to avoid early loss of interest [24]
10. Emphasise the bene�ts of contributing to motivate those who care [24]
11. Appeal to shared fears if necessary, but carefully explain your reasoning [24]
12. Ask others to issue requests on your behalf, especially those who are well-regarded by the intended audience [16, 24, 38]
13. Show that others are already contributing [24]
14. Issue speci�c and highly challenging goals [24]
15. Set concrete deadlines to increase the likelihood of community contributions [24]
16. Highlight people’s individual ability to make unique contributions [24]
17. Tailor requests to people’s interests and capabilities [24]
18. Address people individually instead of broadcasting requests [24, 27]
19. Recruit people who have prior relationships outside the group, this can yield stronger ties between members [23]

Participation 20. Provide clear guidance and navigation to avoid confusion [38]
21. Issue clear norms and policies about acceptable conduct and appropriate contributions [23, 38, 38]
22. Foster empathy, trust, mutual support, and shared pursuit [38]
23. Provide newcomer support and training, for example in the form of tutorials and demo videos [16, 27, 38]
24. Remove technical, logistical, and physical barriers to entry [3, 38]
25. Provide a safe space for members, and be considerate of their privacy [27, 38]
26. Provide simple starting points so that people can start gradually with small contributions [38]
27. Provide support for large and frequent contributions by highly active members [38]
28. Design immersive experiences with hard challenges, but leave members in control, and provide clear goals and feedback [24]
29. Give members strategic autonomy in their work [16]

Evaluation 30. Provide tools and processes to deal with spam and vandalism [38]
31. Implement e�ective processes to resolve di�erences and disputes, and deal with unhelpful members [38]
32. Engage people in re�ection about their work to foster gradual improvement [16]
33. Ask members to review contributions and provide constructive feedback [38]
34. Highlight contributions that are complementary, and emphasise the collective undertaking [24]
35. Give feedback in relation to speci�c goals, in particular when it is positive and sincere [24]
36. Issue tangible rewards for good contributions, but be mindful that this can foster competition [24]
37. Issue tangible rewards for simple tasks to increase contribution volume, but carefully observe contribution quality [24]
38. Avoid tangible rewards based on contribution volume if quality is a concern, it encourages gaming the system [24]
39. Make member contribution activity visible to others to foster interaction and collaboration [3, 16, 38]
40. Provide recognition and respect for high-quality contributions, and for providing guidance to others [38]
41. Credit groups for shared achievements. Comparative individual feedback can foster competition [3, 24, 27]
42. Recognise di�erent kinds of contributions, emphasise that there are many ways to participate [27, 38]

Encounter 43. Bring together disparate groups, and encourage di�erent points of view to improve understanding of a complex task [27]
44. Give everyone an opportunity to speak, prevent individuals from dominating meetings and activities [27]
45. Develop a common language to foster mutual understanding and a shared identity [27]
46. Implement ideas that emerged in the community to show that shared discussions can have a real impact [27]
47. Encourage social contact between members to increase enjoyment, and make tedious tasks more engaging [16, 24]
48. O�er a variety of ways for members to get to know each other, as di�erent people like di�erent modes of encounter [27]
49. Provide ways for members to identify relevant and competent collaborators [38]
50. Avoid anonymity or aliases if you want to discourage social loa�ng and free riders [23]
51. Highlight commonalities among members to foster familiarity, but avoid excluding others [3]
52. Foster a sense of community and shared identity among members [16]

Collaboration 53. Maintain cohesion by carefully controlling group size: set growth limits, cull inactive members, form subgroups, ... [16, 23, 24]
54. Nominate mentors, and let experienced members guide newcomers [27, 38]
55. Promote charismatic organisers with visionary goals to inspire participation [38]
56. Celebrate members by highlighting their e�orts, providing tribute, sharing historical narratives [38]
57. Give organisers special powers, but state your expectations and hold them accountable [27, 38]
58. Include a broad range of members in important decisions to bene�t from a diversity of perspectives [23, 27]
59. Provide support for collaboration: communication, idea development, task management, peer support, ... [3, 38]

Table 1. Catalogue of community engagement techniques.

2.5 Step 5: Translation to Method Cards
We converted the catalogue of techniques to a set of method cards, tangible artefacts intended to
support group processes [42]. This choice was informed by prior examples of card sets that translated
generalised knowledge catalogues into tangible artefacts, including IDEO method cards [19], the
Arup Drivers of Change card set [29], and the Design Heuristics card set [21]. The physical format
of these cards makes them highly suitable for in-person workshops. Method cards can be used in

Proc. ACM Hum.-Comput. Interact., Vol. 1, No. 2, Article 39. Publication date: November 2017.



The literature on community 
engagement in 59 cards

(techniques that can be quickly reviewed in 
problem-solving workshops by community 
organizers) 

Community engagement made easy
Nokia Internal

Card game

[cscw 2018] Community Engagement Triage: Lightweight Prompts for Systematic Reviews



[cscw 2018] Community Engagement Triage: Lightweight Prompts for Systematic Reviews

goodcitylife.org/six-hacks/



Play online on www.goodcitylife.org/six-hacks
6

Print & play cards (pdf)

[cscw 2018] Community Engagement Triage: Lightweight Prompts for Systematic Reviews

http://www.goodcitylife.org/six-hacks
https://nokia.sharepoint.com/:b:/s/social-dynamics2/EW_VRECNuSVAj6j7TIwzLqQBOZyAshIE51exTxPZM_kmzQ?e=kleEwa
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intangible property = urban vitality



The theory: Jane Jacobs

The most influential book in city 
planning

• Death: caused by the elimination 
of pedestrian activity
• Life: vital urban fabric at all times 

of the day

5

Jacobs’ diversity conditions

Urban vitality = diversity

There are 4 diversity conditions:
1. Land use mix
2. Small blocks
3. Aged buildings
4. Sufficient density of people and 

enterprises

6

LAND USE SMALL 
BLOCKS

AGED 
BUILDINGS DENSITY

The Death and Life of Great Italian Cities: A Mobile Phone Data Perspective 



“Operationalize” Vitality

• Mobile Internet activity as a proxy 
for urban vitality
•We calculate the activity density in 

each district

19
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The Death and Life of Great Italian Cities: A Mobile Phone Data Perspective 



Urban diversity to urban vitality

24

CONCENTRATION

LAND USE

SMALL BLOCKS

VACUUMS

CLOSENESS 
TO HIGHWAYS

CLOSENESS TO SMALL PARKS X
CLOSENESS TO HIGHWAYS

EMPLOYMENT DENSITY

HOUSING TYPES

INTERSECTIONS 
DENSITY

3rd PLACES X
CLOSENESS TO HIGHWAYS

Predict

URBAN 
VITALITY

Z[:0.77

URBAN DIVERSITY 
CONDITIONS

URBAN
INDEXES

The Death and Life of Great Italian Cities: A Mobile Phone Data Perspective 



intangible property = “health”



NOKIA HEALTH

• 11,600 users in London and San Francisco over 365 days
• ~4M daily datapoints
• Steps, sleep duration, heart rate

intangible property: city’spulse



Aggregate avg volume of heart rate

[DH’18] Hearts and Politics: Metrics for tracking biorhythm changes during Brexit and Trump



New set of metrics to measure biorhythms 
Synchronicity disruption

Δ



FOOD CONSUMPTION

• 1.6M customer in London over 365 days
• ~1.6B food purchases in 400+ stores
• Products =nutrients



Map of Nutrient Diversity



You can predict diabetes from nutrient diversity & calories, for example

!"#$%&%' = ) + +,-#./0"%' + +1!"2%0'"&3 → 51 = 0.51,
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What we remember



Psychological  
Maps 











? 



A Psychological Map 
of New York City 

Stanley Milgram (1972) 









WWW Game!



[www’13] Psychological Maps 2.0



urbanopticon.org 



Recognizability 



Collective 
Recognizability Map 



Recognizability 
vs 

Well-Being 



IMD  
(Index of Multiple Deprivation) 

1.  Income 

2.  Employment 

3.  Health 

4.  Education 

5.  Housing 

6.  Crime 

7.  Living 

Environment 



Recognizability vs Well-being 

borough-level census area-level 

Recognizability vs Well-being 

borough-level census area-level 



intangible property = culture



[Frontiers] The New Urban Success: How Culture Pays



[Frontiers] The New Urban Success: How Culture Pays

Architecture
Crafts
Culture
Design
Marketing
Media
Performance
Publishing
Technology



Cultural vs 
Economic 

Capital
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Recreating Bordieu’s cultural vs economic capital plots 
for neighbourhoods shows that high cultural capital but 
low economic capital in 2010 is indicative of gentrifying 

neighbourhoods in 2015. 

Economic capital (income) rank vs Cultural capital rank (Flickr) for 
neighbourhoods in 2010. Color and size indicate the percent change in IMD.

[Frontiers] The New Urban Success: How Culture Pays



Housing price
prediction

houseVal = 1.2 + 0.53 ⋅ cul t + 0.73 ⋅ econ,  R2 = 0.81
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One of the most severe effects of 
gentrification is sudden housing price rises. 

Using only public income data and 
Flickr photos related to cultural activities,

we can predict a great deal of these price fluctuations.

[Frontiers] The New Urban Success: How Culture Pays



intangible property = economic success



Startup success

[under submission] The innovation DNA of cities



success & the city

social fabric

innovation

population

[under submission] The innovation DNA of cities



success & the city

social fabric

innovation

population

[under submission] The innovation DNA of cities

“First life, then spaces, then buildings” Jan Gehl



Social Tie ~ Tie Strength 



Coloring in the Links



[under submission] Coloring in the Links: Capturing Social Ties as They're Perceived
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intangible property = urban beauty



[ACM cscw’14] Aesthetic Capital: What Makes London Look Beautiful, Quiet, and Happy? 



A B

[ACM cscw’14] Aesthetic Capital: What Makes London Look Beautiful, Quiet, and Happy? 



most 
beautiful

least 
beautiful

…

[ACM cscw’14] Aesthetic Capital: What Makes London Look Beautiful, Quiet, and Happy? 



[ACM cscw’14] Aesthetic Capital: What Makes London Look Beautiful, Quiet, and Happy? 
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HAPPY

BEAUTY



FaceLift: A transparent deep learning framework recreating the urban spaces people intuitively love





facelift.datadissonance.org
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[ht’15] The shortest path to happiness: Recommending beautiful, quiet, and happy routes in the city 



intangible property = smell+sound



Humans Can Discriminate More than 1 Trillion Olfactory Stimuli
Science, March 2014

[AAAI ICWSM] Smelly Maps: The Digital Life of Urban Smellscapes



Yet, city planning can discriminate only a few bad odors 

[AAAI ICWSM] Smelly Maps: The Digital Life of Urban Smellscapes



smell walks
Amsterdam, 
Pamplona, Glasgow, 
Edinburgh, Newport, 
Paris, New York.

[AAAI ICWSM] Smelly Maps: The Digital Life of Urban Smellscapes



17M 436K 1.7M
Match collected words to social media

[AAAI ICWSM] Smelly Maps: The Digital Life of Urban Smellscapes



NatureAnimals

Emissions



[AAAI ICWSM] Smelly Maps: The Digital Life of Urban Smellscapes
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[AAAI ICWSM] Smelly Maps: The Digital Life of Urban Smellscapes





augmented Routing for Runners





SIGHT

SMELL

SOUND

WELL-BEING

goodcitylife.org
quercia@cantab.net




