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UNITAC - United Nations Innovation
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« United Nations Human Settlements
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« HafenCity University Hamburg (HCU)
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The people-centred approach
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https://unhabitat.org/programme/people-centred-smart-cities

UN-Habitat’'s work on digitalization, innovation and data
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https://unhabitat.org/global-assessment-of-responsible-ai-in-cities
https://unhabitat.org/world-smart-cities-outlook-2024
https://unhabitat.org/ai-cities-risks-applications-and-governance
https://unhabitat.org/global-review-of-smart-city-governance-practices
https://unhabitat.org/programme/legacy/people-centered-smart-cities/addressing-the-digital-divide
https://unhabitat.org/programme/legacy/people-centered-smart-cities/centering-people-in-smart-cities
https://smartcity.brussels.be/sites/default/files/charte-graphique-UK-2-web.pdf
https://unhabitat.org/sites/default/files/documents/2019-05/rwanda_smart_city-master_plan.pdf
https://wuf.unhabitat.org/wuf13
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We analyze and provide technical expertise on

. U N ITAC q p p rOCI C h urban digital transformation, data strategies

and digital governance frameworks.
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Strategy

We offer innovative
approaches, digital tools,
and data platforms.

B Al&Cities

We offer practical training,
knowledge exchange and
technical support.


https://unhabitat.org/ai-cities-risks-applications-and-governance
https://unhabitat.org/sites/default/files/documents/2019-05/rwanda_smart_city-master_plan.pdf
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. UNITAC tools

Adequate housing & land Basic services

(= ——

Do you have aay question sbout your data?

Digital Job Card: Templates and dashboards

+ BEAM (Building and establishment * Mapping of settlements with machine learning according to reporting needs (in Namibia, with
automated mapper)  Data collection and validation, automation of National Statistics Agency)
« Predictions in Cape Town, eThekwini, structure numbering with satellite imagery in

and Guatemala City Namibia




UNITAC tools
Participatory multi-level governance
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Location-based feedback with
points, polygons and lines
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To place a comment click on geometry type then %-‘
draw on the map, then write in the text box and o
click submit when done. Q
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To choose and prioritise a project, click on the & %
wanted project and from the dropdown choose Qﬂl‘ £
your rating accordingly ?t? 4
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Prioritization of project locations
based on community input

-

‘When done, submit all your work by clicking the

submit button below.

ESTRATEGIABRASIL

&0

Quiais os principais desafios do Brasil
que precisam ser superados para que o
pais se desenvolva?

Desigualdades Regionais acentuadas, falta de
oportunidades, educagio de baixa qualidade.

Adiscordo  1neutro 3 concordo
i

Ambiente regulatério adequado, custo Brasil
conscientizagio ambiental.

1discordo 3 neutro 3 concordo
W

ESTRATEGIABRASIL

A CLET

uniao, desenvolvimento e sustentabilidade

AOVI app: inclusive
policymaking, contributing to

agenda setting, consultation
and idea generations, in Brazil

Users can agree or
with other entries

User can write ideas, suggestions
comments, reflections




Spatial systems help to
translate indicator data
(e.g., access to housing,

services, green areas) into

actionable spatial insights.

Global
Urban
Monitoril
Framewol

UNITAC tools
Spatial decision support systems (SDSS)

Simulation le (1) Data Layers

$ Datasets

Simulation tool, allows you to create synthetic
data points of the existing facilities and
infrastructure.

+ Clinics

<] Area Selector © Reterence_point

Q< Route Planner

oilh

These tools allow city planners, city managers and policymakers
to gauge general city conditions, or elements such as the socio-
economic, environmental impact or competitiveness of the city

Adequacy of housing, and
accessibility to basic services

new demo scenarion ®

7 Reachability Analysis

new demo scenarion

S« Solar Analysis

@ Simuiation

& Partcipation

Access to public space and green areas

and health and education facilities

(8 Dashboard

& Map Draw

(> Data Upload Kotsiubynske

Access to public transport

[ saved Scenarios

@

«w

» Image: SDSS developed by UNITAC for urban
recovery and reconstruction to assess of
damages, visualization of sectoral data,
planning analysis and monitoring of data over
time, in Ukraine with four municipalities in
Irpin, Makariv, Drohobych and Kamianets.
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l Start with urban challenge: a heeds-driven approach

Directionality approach and mission-oriented innovation

Core Values
@) A tool for local €) Public interest € Community
governments involvement
ﬁ ‘.t 5‘ LY IJ‘
_@ A\ ' )
Value 1: Smart city Value 2: Smart city Value 3: Residents should be
technology is not a solution, technologies are most involved in the determination of
‘CHARTER but rather a tool that can effective when evaluated smart city goals and the evaluation
OF THE CITY OF BRUSSELS help local governments using an equity lens, and for of a technology's ability to meet
| @ il address complex their ability to serve a clearly their own needs.
SMART CITY social, economic and specified public interest.
RWANDA SALVADOR environmental challenges.

MASTERPLAN
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https://smartcity.brussels.be/sites/default/files/charte-graphique-UK-2-web.pdf
https://unhabitat.org/sites/default/files/documents/2019-05/rwanda_smart_city-master_plan.pdf
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Start with urban challenge: a nheeds-driven approach

UN-Habitat's Strategic Plan: Adequate housing and basic services for all

Preparedness, response,
recovery and reconstruction

Access to adequate housing, land and
basic services enables an integrated
response to converging urban crises,

using urban and temitorial planning and
multilevel governance to localize
solutions for migrants, refugees and
internally displaced people.

A

Accessto
adequate
. housing, land
Inclusive and L and basic
equitable prosperity senvices for all Environment and
for poverty eradication climate action
Access to adequate housing, land and Access to adequate housing, including
basic services is key to promote a through urban and land-use planning
society in which everyone can thrive, and design addresses the causes and
enabling inclusive economic growth impacts of climate change in cities
and prosperous households, and human settlements at all scales
communities and countries. across the urban-rural continuum.

ADEQUATE HOUSING AS
A CATALYST ACROSS
THREE IMPACT AREAS



https://unhabitat.org/un-habitats-strategic-plan-2026-2029

Start with urban challenge: a needs-driven approach

Setting the stage for simulations and models

Problem
identification

Formulation of
question(s)

Conceptualizing
the process

Model
creation

REAL WORLD

How was the problem brought to attention?

What data underlies the problem identification?

What is the scale of the problem?

Have similar problems already been modeled?

What perspective do they take on the problem?

Were crucial parameters overlooked in existing problem treatments?

What is an appropriate framework for narrowing down the question?
Are there multiple questions related to the same problem?

Should these questions be modeled in a single model or in

multiple models?

Which areas are indirectly related to the problem?

Are they important to consider?

What is the purpose of the model?

Who is involved?

Which parameters are relevant? What uncertainties exist?

Which parameters are intentionally omitted and why?

How is data collected, stored, used, structured, visualized, and provided?
Should the model be qualitative, semi-quantitative, or quantitative?
What technological means are used? Is Al being employed?

What theories underpin the modeling of social structures?

How are social values, human behavior, and emotions translated into code?
How are subjective and individual experiences meaningfully translated and
incorporated?

How relevant are they to a central/general problem?

How flexible and reusable is the code?

How is the model validated and verified?

(( ; Connecre ! HafenCity City Sci Lab
W Yoo NCU iz | Gty Sclence La

GUIDE TO
MODEL LAND

A GUIDE TO ETHICAL QUESTIONS FOR MODELING AND
SIMULATION IN URBAN DIGITAL TWINS



https://www.connectedurbantwins.de/app/uploads/2024/08/2024-07-22_City-Science-Lab_Guide-To-Model-Land_EN.pdf

Ccanvas exercise:

(i

s my strategic direction clear?

L

~

How is my strategy, mission, goals
communicated in my organization

and to external stakeholders?

-

/
<

Start with urban challenge: a needs-driven approach

-~

What communication channels or

infrastructure can | leverage?

)

-
4 | |
Who was involved in my UDT

conceptualization and development?

\_

Other thoughts?




Centering people in urban digital twins

Co-creation and collaboration

x

- Agenda setting, deliberation, ! L‘# \me L
feedback loops NoRY )

« Contributions to policy making N >\

« Co-creation of vision, purpose, ‘\‘ 9 )

objectives :
‘-Q‘cr’%m NCU i | City Science Lab
« Information and literacy
GUIDE TO

MODEL LAND

« Relevance for public policy
« Community mapping and data

validation Instances

b4

=1

£
ﬁb
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https://unhabitat.org/programme/legacy/people-centered-smart-cities/shaping-co-creation-collaboration-in-smart-cities-a

Centering people in urban digital twins

Example: Reallabor Tracker

» The team presented the project during a local youth
congress to encourage young adults from the city to
download the “Reallabor Tracker” app on their smart

phones.

« The app was designed as a “volunteered geographic
information” application, encouraging users to submit
how they feel in certain locations or whether they

regularly see heavy traffic congestion or pollutionin a
particular area.

* High-Performance Computing Center Stuttgart (HLRS) The digital twin for Herrenberg wa




Centering people in urban digital twins

Diversity and inclusion of population groups

2021 State of
o g 20 Digital Accessibility

unicef & Building digital solutions with
foreverychid  a gender lens

How to build digital solutions for girls’ digital realities 2
At a glance
Vo Ta] 01 Research 02. Build for a = = 03.Design fora
2 g\ girls’ actual D variety of devices, LIE range of digital
§ \ - digital realities =) handsets and = literacy levels

\ I ( m operating systems
How to build

digital solutions audio or visuals ) Bisorsicer
for girls’ digital Horibei functionality

realities

@)@ 07.Design for
'g users who share
= devices

UNICEF Gender and Innovation
GenderTech Tools



https://www.unicef.org/innovation-technology-gender-equality-toolkit
https://g3ict.org/publication/the-2021-state-of-digital-accessibility-report-for-public-sector-organizations

l Centering people in urban digital twins

Citizens engagement with urban data initiatives Human rights in
the digital era

»  Study with 11 European cities
» Challenges the idea that individuals are passive producing data and suggests
that people is more aware and able to be active in urban data governance

Skilled re-users | Public consultation Data literacy initiatives

Communication ~ Community  Hackathons Contribute Awareness
of initiatives, mapping with ideas, campaigns
plans or data Challenge feedback,

Citizen competitions  suggestions One-day camp
Transparency science,
portals sensing kits Propose Fairs

(water meters) projects



https://unhabitat.org/human-rights-in-the-digital-era-learnings-on-local-governance-from-pilots-in-europe

l Centering people in urban digital twins

Global Hub for
Participato
P OWE RED nnmmpr':nyw

Digital Participation
Resources


https://www.peoplepowered.org/digital-participation

Centering people in urban digital twin

Human rights and ethics T —_———

The Global Observatory of Urban Al's guiding questions for city
procurement and development of Urban Al and ADS systems

@ Does the system have a clear task to perform? How has the task been chosen? @ s there a mechanism for citizens to report potential abuses? How is the quality of
Have citizens participated in it in any way? the input assessed?

@ What technology was used? Does it employ publicly available tools? @ s the system traceable? Are the decisions of the system transparent?

@ s there a strategy or a set of procedures for avoiding bias in the Al system during @!s the system Do citizens the system's. i How do

P.N T'HAB!TAT | m the design? Does it include diversity and representativeness? Has the system been they communicate whether they understand them or not?

tested by targeting problematic use-cases? @ What mechanism does the city use to provide information to residents about Al

@ Is there a mechanism for citizens to report discriminatory or biased practices? Is systems deployed in the public space? How does the city provide information about
there a strategy for investigating these issues? risks and necessity of use?

@ Is there a mechanism for monitoring the system lifecycle if the Al reproduces

M AI N s TREAMI N G previously unnoticed biases?
HUMAN RIGHTS IN
TH E D I G ITAL Examples of core values and the six areas of work that

compose what we refer to as “digital rights” or “digital

human rights” or "human rights and digital technologies” @ What are the potential risks to Al systems? Are there measures in place to mitigate mmm What data has been used to train the algorithm? Where is that data from? What is
TRANSFORMATION G s s
0 0 potential negative consequences? the rationale behind the chosen data?
@ Is there a mechanism to monitor and evaluate the performance of the Al system? === Which measures have been put in place to achieve privacy-by design systems?
OF c ITI Es STRUCTURES Is the Al system reliable and stable? How does performance affect its behaviour? = Who takes care of data? How is data processed? What are the safeguards?
@ How is the system updated? Has the administration considered how to keep the mmm Does the system comply with data protection laws? How?
¥ P P ye ply P
. . o lnpk |‘::"a v.“:" Pk 'mz' dlgital human system up-to-date? m=m What is the impact of the system on the individual’s right to privacy, intimacy,
A gu"de for local gOVernmean Dimensions ,Wm:m apragmatc way. @ Does the design consider potential vulnerabilities related to data poisoning, model dignity and integrity?
evasion or inversion?
"!:?'I‘:;r;? iﬂe«hwoluales 1o operationalise the A What are the potential environmental impacts of the design and deployment of the @ Is the system auditable? How frequently is the system audited? Who audits the
Al system? Does the assessment consider the whole lifecycle of the system or system? Will third parties do so or a taskforce from the local administration?
LY only its design? Digital Trust for Places & Routines (DTPR) is an

A How can cities reduce, compensate for and mitigate these impacts? What is the
role of the city during the data lifecycle? Do cities have urban data centres?
A What s the |mpac| of the system on the local community (local economy, social . @

open-source communication standard to increase the
transparency, legibility and accountability of digital
technology in the built environment.

people’s rights and freedoms,

etc)?
N ®

Cities Coalition for
L]

Discover DTPR

OCIETY Eurocities' Digital Forum Lab

Testing new ways of working in Eurocities.

00190110110]001 011

Y
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Algorithmic Transparency Standard

lolofol

lesponsible and transparent use of algorithmic applications by European Cities

“ START USING THE STANDA

oll
ool
golot1o] ——

3
"9
s
0

”



https://unhabitat.org/mainstreaming-human-rights-in-the-digital-transformation-of-cities-a-guide-for-local-governements
https://datasociety.net/research/algorithmic-impact-methods-lab/?tab=Get+The+Toolkit
https://citiesfordigitalrights.org/sites/default/files/urban%20ethics%20%283%29.png
https://www.algorithmregister.org/
https://dtpr.io/
https://dtpr.io/

Centering people in urban digital twins

Data gaps and lack of representation

Without meaningful
connectivity, smart city projects
will leave behind those who
doesn‘t have access to devices,
connectivity or literacy.

Five Steps to Building a Digital Divide Assessment
@ Identify gaps € structure your © Administer your
in existing data survey using gaps, survey with key
location, and roots considerations
[ 1] ™
I S A
I
i -
O Reverse engineer © Analyse and
the digital divide visualise your

data “as-a-service"

S M

Steps to address the digital divide

T

Conduct
digital divide
assessment

Choose a
framework for
taking action

Identify your
digital divide
taxonomy

Choose a
finance model

STEP 3

Co-create a digital
inclusion plan

Execute your
plan

i\

Understanding internet
connectivity and digital literacy
in cities and communities

4 "

\".[

"

UN@HABITAT

Taking action
towards digital
inclusion

UN@HABITAT



https://unhabitat.org/programme/legacy/people-centered-smart-cities/assessing-the-digital-divide
https://unhabitat.org/programme/legacy/people-centered-smart-cities/addressing-the-digital-divide

l Centering people in urban digital twins

Qualitative data visualization

ARTICLE Open Access @ @ @

Creating stories for impact: Co-producing knowledge with
young people through story mapping

Lorraine van Blerk &4, Janine Hunter, Wayne Shand, Laura Prazeres

First published: 29 June 2022 | https://doi.org/10.1111/area.12816 | Citations: 4

https://rgs-ibg.onlinelibrary.wiley.com/doi/full/10.1111/area. 12816

Overlay household survey indicators spatially: add interview locations or
zones, and embed narrative pop-ups or story flows.

Semantic tagging or basic ontology: tag each interview/quote with place(s),
theme(s), time etc so that the visualisation can filter by theme.

Create layers in the UDT for the qualitative data: use participatory/co-
creation annotation with participants marking places, notes, photos on the
map.

Interactive map/story-map or 3D viewer (depending on tool access) to allow
users to explore quantitative, qualitative and spatial data combined.
Narrative journeys: show a “path” of a household's experience (survey —
interview — place visit) moving through space and time, and overlay the
quote/story.

User interface: ensure the map doesn't just show data points, but invites the
user to click and reveal “voices” (quotes, photos) and to filter by themes
(from interviews/survey).

Storytelling: You might create a guided “tour” of the twin: e.g., 3-5 story
“chapters” (places) where you walk the viewer through a combination of
survey results + interview narrative + spatial context.

Ethical considerations: anonymize or generalize as needed, to avoid
exposing households/interviews




Ccanvas exercise:

How is public participation
included in my UDT?

o

Are there other population groups

that could be engaged?

-

AN

Centering people in urban digital twins

N\

)

/What standards and practices are in place to

protect ethics and huma rights?

o

Is there a plan to engage people A
during the whole system lifecycle?
- /
/Is there open data portal or how would people\
access the results of your UDT initiative?
N /
e \
Other thoughts?
\_ J




Capacities for people-centred approaches
Capacities to leverage opportunities and mitigate risks

A public servant values the experience of service » User centred design
users and can collaborate with specialists to + Usertesting
understand user needs, then design, test and adopt

effective solutions.

A public servant can anticipate and mitigate the + Data science basics
Tﬂ rg Et an d a d d ress common privacy_, sef:urity_ a_nd ethical risks that areinherentto ~ + Privacy (local laws and international
barriers to digital transformation capacity SR governing n a digital era. Pt
regional governments + Cybersecurity
) ’ + Ethicsin Al

+ Digital Rights
Set the stage for digital literacy

. L. A public servant understands the need to blend * SCRUM and agile methodology
and capacity training.

traditional public service skills with modern, digital
skills, and can effectively work within and lead
multidisciplinary teams.

Establish key roles in
your organisation to champion digital

transformation efforts, training and literacy.

A public servant understands the importance of + Digital services

iteration and rapid feedback loops and can create a + Performance management and KPls
working environment that can continuously learn and

improve outcomes.

UN®HABITAT

Can identify the opportunities to improve government  + Procurement
operations, service delivery or policy making and can
overcome structural and institutional obstacles to

Core Values change.
Investing in o Strategic approach o Leadership Can use a range of techniques and tools to + Open government
. . . make government more open, collaborative and + Open digital standards
digital capacity commitment sccountable. + Open data platforms
ol ? 0 + Open digital service standards
‘ | —_— Understands how to use data to inform decisions, + Data analytics tools such as GIS,
= design and run services, and create public value Tableau, and Ushahidi
inside and outside government.
Value 1: Investing in the Value 2: Taking a more strategic Value 3: Leadership commitment
digital capacity of city staff approach to structuring at top levels is necessary for a
in addition to recruiting new technology leadership and digital successful digital transformation.
talent enhances smart city Faps,"'“,"ty within the organisation Understands the current and evolving affordances of + People Centred Smart Cities Playbook
efforts. is critical for local governments to

digital technologies and can assess how they can be

be able to adapt to the digital era. used to improve public outcomes.



https://unhabitat.org/programme/legacy/people-centered-smart-cities/assessing-the-digital-divide

Capacities for people-centred approaches

UNGHABITAT |

Expanding institutional capacities mem

MAINSTREAMING Human rights in

HUMAN RIGHTS IN the digital era
THE DIGITAL —
TRANSFORMATION oot B
OF CITIES

Privacy, transparency and accountability

A guide for local governments

workshop

» Videos on human rights and ethics in
digital technologies

» Asking questions to a technology vendor

» Public spaces and privacy concerns

« Values of personal data and trade-offs

* Trustin the organizations

 Cross-functional units
» Group discussions

* Introduction to concepts and fields


https://unhabitat.org/human-rights-in-the-digital-era-learnings-on-local-governance-from-pilots-in-europe
https://unhabitat.org/mainstreaming-human-rights-in-the-digital-transformation-of-cities-a-guide-for-local-governements

Capacities for people-centred approaches

Establishing informed partnerships and services

THE DANISH
INSTITUTE FOR
HUMAN RICHTS

Cities should prioritize open-standard solutions to avoid —
. N . DRIVING CHANGE
vendor lock-in, leverage existing infrastructure and datasets to | THROUGH PUBLIC

PROCUREMENT

reduce costs, and adopt incremental approaches rather than

attempting fully integrated systems from outset.

Examples:

« Understand potential risks to human rights, data autonomy

» Define a selection criteria structure that can ask the right questions to

European
Commission

address risks

« Establish clear guidelines in the partnership conditions with solution
g P P Procurement of Al

providers
Support public buyers in procuring Al-enabled solutions that are trustworthy, fair and secure.

EU model contractual Al clauses to pilot in
procurements of Al

UDT outputs Procurement


https://www.humanrights.dk/publications/driving-change-through-public-procurement
https://public-buyers-community.ec.europa.eu/communities/procurement-ai/news/updated-eu-ai-model-contractual-clauses-now-available

Capacities for people-centred approaches

Collaboration with stakeholders

Cities can use public procurement to drive best practices with
suppliers, for instance, to address data governance and human

rights concerns when establishing partnerships.

Examples:

» Understand potential risks to human rights, data autonomy

- Define a selection criteria structure that can ask the right Cities Coalition jl EuRO @ o U UELG
for Digital nghts Jdiicmes  —

TO PROTECT AND UPHOLD DIGITAL RIGHTS AT THE GLOBAL AND LOCAL LEVEL

guestions to address risks
» Establish clear guidelines in the partnership conditions with

solution providers

mmmm(mmm rights
politicians advocates



https://www.connectedurbantwins.de/en/
https://citiesfordigitalrights.org/

Ccanvas exercise:

/I—Iow is the UDT initiative

introduced in your organization?

\_

~

Capacities for people-centred approaches

[

Are there spaces for staff to

discuss the UDT developments?

o

/Are there training sessions for training and A
capacity development? Which ones?

- /

/What stakeholders are you engaged directly A
and indirectly in your work related to UDTs?

- /

r a
Other thoughts?

\_ J




From data to policy

Limited understanding

of digital twins

Lack of awareness of
risks, requirements,

digital literacy

* Informed and strategic approach to UDTs

« Awareness of complexity, step-by-step approach




l From data to policy

Intelligent Twins

e ———
Experimental Twins _ Uses structured and unstructured

data for cross-domain impact

Integrates large numbers of modelling
structured urban data sets for

Awareness of Twins multiple use cases across more
than 2 domains Twin uses Al to learn and make

Brings together a small number of real-time accurate insights and
structured urban data sets fora predictions
specific use case involving 2 domains Impact predicted using advanced

m ) data models and simulations
Polm;a! desm; to fcreate/adopt Impact predicted on limited static (what-if scenarios) Able to accurately align real-time
~ Digital Twins for better (meta) data sets and sources (often operational decisions with longer
evidence-based decision making centered on mobility) Ahle foinfony near real Bime term policy
decisions

Aligns with administrations

existing digital transformation and Able to make decisions based on

; historical data
. . . smart city strategies
Digital Twin Maturity Model e
Enablers ) ) )
Research or proposal writing teams from Digital skills needed to model and Twins easy to understand facilitating Digital Twin insights embedded in
People policy and/or IT departments understand the data collaboration between stakeholders leadership decisions
G - Exploring existing models and Funding and mandates usually from City funded adhering to (interjnational Adoption of responsible Al approach
frameworks Government Innovation projects legislation and standards & ethical data governance

Testing of digital twin interoperability with Cloud based prediction models. 3D HPC enabled Al & Machine Learning

i data sets :
e G other data platforms Interface. Comprehensive, scalable data capture



https://www.digitalurbantwins.com/digitaltwinmaturitymodel

l Final considerations

Digital Equity
Pillar

Infrastructure
Pillar

Capacity
Pillar

Community
Pillar




Final considerations

Data is not neutral

*What is not seen/collected, will not be
visualized or analysed

«Impact caused by lack of representation
in datasets

*Bias and discrimination

Data storytelling

*What story is the data telling?

*How accessible or user-friendly a
platform or dataset is affects knowledge
transfer and understanding of insights

Incremental approaches in capacity
development

Simple visualization or analysis as
an entry point for less technical
users

«Incrementally increase the
complexity of systems
Introduction of conceptual
concepts in practical ways,
according to individuals and local
contexts

Needs-driven approaches

*Ground the practical applications in
real needs

Build rapport between the tool,
data and user

Importance of standard processes
«Communication and feedback
loops

*Training and capacities
*Mechanisms for inter-organization
collaboration

*Innovation culture
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