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Building a future-ready city

Cities across the globe are preparing for the future

To provide urban leaders with a complete action
plan for meeting the challenges ahead, ThoughtlLab
collaborated with a global coalition of business,
government, and academic leaders to conduct a
comprehensive benchmarking survey of 200 cities
and 2,000 citizens across six world regions: Africa,
Asia Pacific, Europe, Latin America, Middle East, and
North America.

The resulting study, Building a Future-Ready City,
shows the importance for cities to have clear visions
for the post-pandemic world and action plans for
meetings the new needs and expectations of citizens.
Leaders should have digital transformation roadmaps
for leveraging the latest technologies and data
analytics across urban domains. They should

take concrete steps to achieve the UN’s Sustainable
Development Goals (SDGs) around people, planet,
and prosperity. And they should build on
government, business, and academic partnerships as
well as capitalize on new business and funding
models.

This report showcases how 16 cities—across regions,
sizes, and levels of economic development—are
planning ahead to achieve their long-term goals.
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Almaty City, Kazakhstan
A gatewayto the future

Almaty is an ancient city dating to the Bronze Age. Since then, it has
undergone many economic, cultural, and political shifts, and is now
gearing up for what might be its most significant transformation—
becoming a preeminentdigital hub in Central Asia.

For Almaty City, becoming future-ready hinges on one thing:its
people. Citizens are no longer satisfied with the basicgovernment
services of the past, according to Bayan Konirbayev, Almaty’s chief
digital officer. “Ourcitizens have amore global view and expect the
same kind of services available in New York, Chicago, or Seoul.”

But the future is not justabout what Almaty City can do for its people,
itis alsoaboutwhatits people can do forthe city. To thisend,
Almaty’s leaders are focusing on another part of their future vision:
attractingand keepingthe talentthe city needs. “We provide the kind
of user-friendly environment not available in most countries nearby,”
says Konirbayev. “Thatis why a lot of talented peopleare coming
here.”

Almaty’s attractionsinclude not onlyits natural beauty, setinthe
foothills of the Trans-Ili Alatau mountains, but alsoits 38 universities.
They serve some 182,000 students, who make up more than 9% of
the city’s population of 2million. Once those students graduate,
Almaty seeksto hold onto this talent.

Laying the digital groundwork

With that in mind, Almaty has devised a future-ready city plan outto
2050, with phased short-term goals by 2025 and medium-term goals
for 2030. Itseeksto make Almaty a highlylivable, smart city witha
trendy cosmopolitan atmosphere, modern services, and attractive
natural environment. The city isimplementing the planin phases,
starting with a major digital transformation.

ThoughtLab

Konirbayev explains that the city isimplementing its digital vision on a
three-layer foundation: digitalinfrastructure, data, and services. The
infrastructure layer includes mobile towers and stations, fiber optics,
data processing centers, and loT sensorsinstalled throughout the city.
For example, the city has tripled the number of cell phone stationsin
the lasttwo years, in cooperation with the fourtelecoms operators
providing services.

The data layer includes a unified data governance and data exchange
platform and warehouse. Through its data exchange platform and
advanced data management system, Almaty has broughttogethera
wide variety of previously siloed data from different government
departments, such as social services, education, healthcare, and
housing. “It has become oursingle source of truth,” says Konirbayev.
This part of the data warehouse includes personalized data on citizens
available only tothe city government.

There isalsoa publicside to the datawarehouse thatincludes non-
personalized datasets—an innovation that can serve as a model for
other municipalities. Almaty has created five central databasesin
cooperation with the private sectorthat gather demographic
information stripped of personal identifiers.

These databasesinclude arange of information, such asdataon
spending and borrowing patterns from banks and credit card
providers;infrastructure usage datafrom utilities; and housing data
fromlandlords andreal estate firms. The private sector gains access
toiton a barter basis—to get data, they mustalso provide it.

The resultisa continuously growing bank of data available to public
and private entities toimprovecity services, infrastructure, and
commercial decisions.

Return to table of contents
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Almaty City, Kazakhstan
A gatewayto the future

Proactive citizen services

Both the non-personalized and personalized data bases fuelthe city’s
service layer, which now includes both mobile and desktop
applicationsforcitizens to gain access to services. Forexample, the
city provided more than 11 million health-related services online in
2021 vs. only 100,000 similar services offline. Some 97% of the city’s
services—such as reserving aschool place fora child or getting water
service—are now available online, although there are provisionsfor
those who preferto go to a physical location. “The service layeris just
the beginning,” says Konirbayev. “After that, we wantto focus on
proactive services.”

The idea of proactive servicesisvery muchinline with Almaty’s focus
on makingthe city comfortable, livable, and appealingtothe region’s
most talented people. The planisto anticipate what citizens might
need and offerthemthose services without any action on their part.
The city government will be able to do that usingits extensive
databases combined with Al analytics.

Almaty has already launched two such proactive services. If a
householdincludesadisabled person, the government will
automatically includeadiscountin utility bills, without citizens
needingtoapplyforit. Similarly, the government will automatically
send transport discount cards to students, retired people, and people
with disabilities who qualify forreduced publictransport fares.

“Instead of the citizen asking forsomething from the government, the
governmentwill seek outthe citizen, and say, let us help you with
this,” says Konirbayev.

ThoughtLab

Areas of future-readiness where Almaty has made very good progress

Building efficiencies
across city processes
and resource usage

Attracting and developing
needed talentand skills

Developing an ecosystem of
collaboration

Driving digital
transformation and
innovation

Using digital technology
and data to improve
city management

Driving sustainability
and decarbonization

Ensuring citizen
safetyand health

Technologies that will be most important for Almaty
to achieve its future-ready plans
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Austin, Texas

Buildingthe modern infrastructure to support rapid urban growth

Austin haslong been known as a cultural center built around
the University of Texas. Over the past 10 years, its digital talent
pool, social and entertainment scene, and lower cost of living
helped make it one of the fastest-growing cities in the US.

Austin’s transformation from a college town to a center for high-
tech, civic technology, new mobility, and R&D has attracted
businesses and residents from across the country. The influx of
new residents has accelerated since the pandemic as remote
workers looked to find a better lifestyle.

“Decision-makers want Austin to become a next-generation,
smart, global city, the best inits league,” says Sharmila
Mukherjee, executive vice president for planning and
development at Capital Metro, the regional transportation
agency.

Coping with these profound changes has become essential as
Austin rethinks what it needs to become a truly future-ready
city. Currently, says Mukherjee, there is a big gap between the
digital and physical infrastructure in Austin, a city with a small
downtown surrounded by areas with a suburban feel.

“In certain areas Austin has made significant strides—in
attracting businesses and creating a knowledge and technology-
based economy,” she says. However, the city lacks some urban
basics--such as sidewalks. “Before we become a smart city, |
think we need to have continuous sidewalks and better
pedestrian infrastructure along our streets in our urban core and
in the neighborhoods,” she says.

ThoughtLab

Transition to multi-modal transport

To remedy its transportation problems, the city has taken some
bold steps. It is currently implementing a $7 billion transit
expansion—Project Connect—which was approved by a
referendum in November 2020.

With this big strategic mobility plan, Austin is transitioning from
a car-dependent approach to a more effective multi-modal
transportation system, says Mukherjee. It includes four bus
rapid transit routes and two new light rail lines, along with more
than four miles of subway tunnels through downtown and South
Austin. Project Connect is now reviewing the program for
feasible and viable phasing and implementation of the rail lines
in light of higher projected construction costs and inflation.

In addition, Cap Metro, in partnership with the City of Austin
and the BCycle company, recently took over Austin’s bike share
program, renamed Metro Bike. It is phasing out older bikes and
replacing them with a fully electric bike fleet over the next three
years. “It will serve as a first and last mile mobility solution in
some areas and expand the network for more equitable
distribution of bikes and associated facilities,” says Mukherjee.

Open-loop system

Austin is building a full mobility-as-a-service program. Its transit
app permits users to pay for bike share, light rail, and bus
service as one continuous journey—with an open-loop credit
card payment system and fare-capping slated for the future.

Return to table of contents
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Austin, Texas

Buildingthe modern infrastructure to support rapid urban growth

Equitable transit development

To make the transport expansion viable, says
Mukherjee, transit customers need to be able to live
near stations and have housing choices available for
all income levels. The city is looking to build less-
expensive, higher-density housing along the major
transportation corridors while avoiding displacement.

The city has also set aside $300 million in anti-
displacement funds at its disposal from the Project
Connect referendum. However, the effort is facing
some regulatory headwinds. Zoning in much of the
area is for single-family housing, rather than for
apartment buildings and offices.

“There is a huge disconnect between land-use
regulations and housing and transportation needs that
is felt on the ground,” says Mukherjee. “If Austinis
looking to truly be a global and equitable city, land use
changes absolutely need to take place so as not to
widen the housing and economic divides even
further” Mukherjee is hoping for council approval of
the needed land use changes in the first half of 2023.

While waiting for the disposition of the land-use
question, Austin’s housing and planning department is
buying properties along the transit corridors for
affordable housing, targeting areas where low-income

ThoughtLab

residents are at high risk for displacement. However,
in some instances private developers have moved
faster than the city, which is hampered by archaic
regulations, and the necessity for multi-layered
community consultations embedded in the
neighborhood level planning process, Mukherjee
explains.

Looking to go bigger

The city is poised to think more globally in its planning
process—but that is not always easy in Texas, she
says, where there is a strong demarcation between
urban, suburban, and rural areas. That has made it
politically difficult to extend innovations beyond the
city limits—including the new transport options —to
neighboring areas that also are experiencing ripple
effects from tremendous growth in Austin and Central
Texas.

“It took tremendous efforts on part of Capital Metro
and the City of Austin to get the transport planto be
approved by the voters” she says, “and now it is
incumbent upon the city, the transit agency, and the
Austin Transit Partnership, the new entity created to
build the light rail, to make it happen for all
Austinites.”

Return to table of contents

Austin landscape from its 2023 Strategic Direction plan
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Source: Austin Strategic Direction 2023
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Barcelona, Spain
Racing to net-zero

With sustainability a future-ready imperative, reaching net
zero in carbon emissions is a priority for cities around the
world. Despite only covering 3% of the earth’s surface,
cities produce more than 70% of greenhouse gas
emissions.

To combat this trend, many cities in the European Union
(EVU) have seta goal to reach net zero by 2030, supported by
an EU-wide initiative known as Cities Mission. Barcelona is
one of the cities selected for the program.

Barcelona did not commit to be fully carbon neutral by
2030, but it pledged to accelerate its efforts as much as
possible. Barbara Pons, Barcelona’s commissioner for the
2030 Agenda, says the COVID-19 pandemic and other
trends—such as increasing impact of climate change and
concerns over energy supplies given the conflictin
Ukraine—has increased the need to speed up.

A holistic approach

Despite being a large city, Barcelona consumes less energy
and generates fewer emissions per capita compared to
other similar cities. Yet it still has work to do if it wants to
reach its goals. Barcelona wants to reduce emissions ina
holistic way, in mobility and transportation, in buildings, in
the generation and treatment of waste, and inindustry.

ThoughtLab

To get closer to net zero, Barcelona is implementing or
improving several programs to reduce CO2 emissions. It is
prioritizing smart mobility, including expanded use of
electric vehicles and development of apps that provide
mobility as a service (smart parking, bike sharing, etc.)
Reducing transportation speed limits is also key to cutting
emissions, not only of C02, but also of other pollutants. For
most of the city, car speed limits will be decreased to 30
kilometers per hour, and only the main arteries of the city
will have a higher limit of 50 kilometers per hour.

Another of Barcelona’s goals is to make it more difficult and
expensive to park in the city. To make the city a low-
emission zone, parking spaces are being replaced with bike
lanes. Every caris also required to have a mandatory sticker
that indicates whether it runs on gasoline or diesel. The city
also wants to ban older cars that are more polluting from
entering Barcelona during workdays.

COVID-19, along with digital transformation, really accelerated
many of the targets we had. The war in Ukraine is a third
vector thatalso highlighted the need to be energy efficient.
We have become more aware of the energy we consume and
how we can make the transition to net zero in cities.

Barbara Pons
Commissioner for the 2030 Agenda, City of Barcelona
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Barcelona, Spain
Racing to net-zero

Addressing climate change and energy efficiency

Being ready for the challenges of the future also means
preparing for ongoing climate change. As temperatures
rise during the summer months due to global warming,
the city is rethinking urban spaces and is developing
climate refuges for residents who don’t have access to
cooler areas during the day.

“Heat waves have become a big problem,” says Pons.
“We are rethinking our city to offer residents shady
places, with access to water and sometimes indoor
spaces with air conditioning. We are adapting places like
schoolyards to offer climate refuges less than a five-
minute walk from every neighborhood in the city.”

Increasing the supply of energy-efficient housing is
another priority for the city, which has an average
building age of 62 years. Only 2% of housing meets the
modern energy efficiency requirements implemented by
the city. Barcelona currently has funding to renovate
around 10,000 housing units per year. With funding
from the EU’s Cities Mission initiative, officials expect to
double or even triple that number of units.

Part of the refurbishing effort includes energy self-
production, through installation of affordable solar
panels on roofs. Through this initiative, Barcelona hopes
to promote “prosumers”—users who produce the
electricity that they consume.

ThoughtLab

“We have a lot of potential for reducing domestic,
industrial, and office consumption,” says Pons. “Solar
panels have the capacity to shift consumers to become
prosumers, sowe are improving our energy
infrastructure.”

Technology can help

Barcelona is also adopting some advanced technologies
to help it with its efforts. To reinvent its use of energy
and be able to predict consumption, it is developing a
digital twin of the city.

Understanding how the future electricity market will
change and develop with the use of solar panels or
other technology innovations is essential. With this
digital copy, the city can experiment and research

without the risk of encountering mistakes along the way.

As we rapidly approach 2030, when many European
cities have pledged to be carbon neutral, Barcelona
wants to meet its climate goals quickly and get things
right the first time around.

“Digital twins and simulators will help us understand the
impacts of any modifications we make in energy,
mobility, or any other infrastructure in the city,” says
Pons.

10,216 hectares
of territory

9.75 MWh
of energy
consumed
per resident

17.59 m?
of green
per

resident

Return to table of contents

Barcelona in numbers from its 2030 Climate plan

1.6 million
residents
28.32 km? of
green space
162.5 liters
of water
per
2.08 tons of CO, rESId:nt
emitted per per day
resident
8.04 million
1.3 kg of journeys
waste per per day
resident
per day
Source: Barcelona 2018-2030 Climate Plan
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Bucaramanga, Colombia

How an unplannedcity is preparing for the future

Like many othersin emerging markets, Bucaramanga is an
unplanned city that has evolved organically and rapidly without
the benefit of central coordination. The city has expanded on
unstable mountainous ground, often threatened by natural
disasters like landslides and floods. How does such a city
prepare for the future? By harnessing data and technology.

Located on a small plateau of the Andes, Bucaramangahas a
sprawling population of around 1.4 million, with a quarterliving
inremote areas of the city with limited mobility and connectivity.
As urban leaders strive toimprove the daily life of residents and
make Bucaramanga a more resilient, sustainable, and digitally
enabled city ready forthe future, they are leveraging dataand
technology to achieve theirlong-termplans.

“Data is gold forthis administration,” says Wilfredo Gomez,
digital transformation officer of the City of Bucaramanga. “We
have a completely data-focused vision. Our goal isto understand
every aspect of a citizen’s life, whilerespecting their privacy, of
course. We want to know whetherthey have been vaccinated,
whethertheirkids are goingto school, whetherthey are paying
taxes, and whetherthey are using publictransportation.”

Tech solutions

Bucaramanga has incorporated all types of data—including
geospatial, behavioral, and social media data—along with smart
technologiesintoits future-ready initiatives. The city has
invested heavilyin security: ithas set up over600 CCTV systems

ThoughtLab

to provide real-timesurveillanceand is now installing facial
recognition technology to fight crime. In addition, as part of its
smart city strategy, Bucaramanga hasimplemented aremote
management system for publiclighting, with about 14,000
streetlights covering 10 districts of the city.

The environmentisanother urban priority. Using loT sensors,
Bucaramanga has optimized trash collection routes and
automated waste management, which has helped make streets
much cleaner. In five to 10 years, the city plansto utilize Al to
find further efficiencies in waste management. Italso plansto
use Al for predictive modelingto be able toforecastand mitigate
natural disastersin future years.

Because of the city’s rocky terrain and unplanned development,
mobilityisathorny challenge. Dataand technology again offera
solution. The city uses trafficdatato reduce congestionand
accidents, and it has installed smart trafficlightsin seven
intersections, with plans to scale this system across the city. In
addition, the city has developed shared mobility areas where
citizens can access bicycles, e-bikes, and e-scooters for free.

Our mayor doesn’t want a smart city; he wants smart
citizens—people who know how to use technology
and valuewhat it can do for them. We want our
residents’ quality of life to be improved by technology.

Wilfredo Gomez
Digital Transformation Officer, City of Bucaramanga
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Bucaramanga, Colombia
How an unplanned cityis preparing for the future

The future revolves around smart citizens
Technologies that will be most Areas of future-readiness where

Transforming urban domains through dataand technology isjust part of the plan. .
important for Bucaramanga Bucaramanga has made good progress

Bucaramanga’s goal isto ensure thatits residents trust and embrace digital
technologies and data analytics—and know how to use them to significantly improve

their dailylives. “/°b r_n Buildingtrust and SIS L

developing needed

; ; ; ; ST transparen
“We want our residents’ quality of life to be improved by technology,” says Gomez. % ansparency talent and skills
. . o= k ol
We wantthemto feel safe when they see surveillance camerasinthe streets, and we ) ] ]
wantthem to feel comfortable paying theirtaxes online.” Al DR SEIETE )
Drivine digital Empowering
The importance of digital knowledge is paramount for the city, which is striving to Py riving digita communities and
become an IT talent hub in Colombia. With over 40,000 STEM (science, technology, l/ﬁ"\' (\b I transformation and citizens to help drive
engineering, and math) students, Bucaramangais nurturing local talent to achieve ‘Fv% ‘ I Il LIUEE L] change
that goal.
Blockchain Cloud Data
However, retaining thattalentis challenging due to nearby competition from larger computing management

cities like Bogota or Medellin. Bucaramangais betting heavily on the rise of remote

workingto keeptalentinthe city, where the cost of livingis lower. W * Adapting to citizen
—— expectations around

“The pandemicgave us the possibility to have the best of both worlds. Our planisto

retain and attract talent, who can inturn help develop local startups.” Drones DEP Edge computing health, safety, and
e ) S . urban services

To encourage citizens’ acceptance of technology, Bucaramanga has putin place é Fostering lnclu'sweness

multiple “digital points” across the city. These are technology centers that offer Q‘ D tﬂ; and equity

residents free computerandinternetaccess, as well as free lessonsin computer o—"e @0

science, robotics, digital design, English, web platforms, and related skills. AlImost 100 Electric vehicles Mobile Robots

free Wi-Fizones are also spread across the urban center. tech/apps

“The digital infrastructure that we need to develop ourlong-term planisalreadyin

place andit has the capacity to scale overthe nextfive totenyears,” says Gomez. Source: Thoughtlab future-ready cities survey
“Our focusison improving ourdataacquisition and infrastructure. We want to

develop our datacenters and clouds to ensure the quality and availability of data

everywhere. That will be our main goal to become future-ready.”
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Cary, North Carolina

Pursuing smart initiativesthrough partnerships

Cary, North Carolina sits just outside the research triangle of
Raleigh-Durham-Chapel Hill. With three major universitiesand a
wealth of tech firms operating nearby, Cary is taking advantage of
partnerships to support its efforts to become a smart, data-driven
city and to achieve the goals laid out in its 2040 Community Plan.

Cary uses partnerships as well as technology and data to optimize city
services, drive economicgrowth, and improve the quality of life forits
citizens. “In Cary, interms of innovation, we are able to take risks,
and partnerand try things out easierthan other municipalities,” said
Nicole Raimundo, Cary’s chief information officer. “We have higher
expectations because of the makeup of our population, most of
whom workin technology, and we have companies like Apple,
Google, and Epic Games in our backyard.”

Cary draws on a network of partnerships with entrepreneurs and
businesses, from start-ups to larger established companies like
Microsoft and SAS. The relationship with SAS, a global analytics firm
located inthe city, has helpedits police force, for example, utilize
data and analytics to solve complex crimes. The SAS Visual
Investigator system has helped detect criminal networks, accelerate
information sharing, and facilitate investigations.

Bringing in partners thatare trying to grow and develop a
new business model or a new productis a strategy that
works really well for us. We partner to build together,
which lowers costs for us and is a win for both.

Nicole Raimundo, Chief Information Officer, Town of Cary

ThoughtLab

In 2021, Cary and SAS, togetherwith Semtech, aglobal supplier of
high-performance analogand mixed-signal semiconductors and
advanced algorithms, announced a collaboration to build a Center of
Excellencefocused ontechnology solutions, including the
development of edge-to-cloud loT solutions. Cary is also collaborating
with Cisco to capture and manage data on a single pane of glass for
parking, traffic, facility usage, crowd counting, and other use cases.

2040 Plan

Since establishingit first city-wide planin 1991, “Cary... Growing with
a Vision,” Cary has been usingsuch policy documents to guide
decisions related to investments and novelinitiatives. In 2010, Cary
beganrevisingits existing plans, which only covered afew geographic
areas, to create a single, comprehensive policy roadmap.

The 2040 Community Plan was adoptedinJanuary 2017 and
consolidated individual plans across domains like mobility and
transportation, preservation, housing, and safety. It covers seven
main elements of citizens’ lives: live, work, shop, engage, shape,
move, and serve. It was developed using arobust publicengagement
process. The city sought publicinput using both traditionaland
innovative web-based methods to educate and engage the
community, including dozens of meetings and workshops.

City leadersemploy the plantoinform projectsand to set metrics to
assess progress. Making data-driven decisionsis a priority. The plan
guides project proposals, planning for future service needs, and
qualifyingforgrants. Itis also used to showcase key initiatives. For
instance, afteritreceived requests from citizens to allow the use of
eBikes in certain parts of the city, Cary developed an eBike pilot
program. “Cary Greenway” provides citizens with over 80 miles of
car-free space and helps to promote sustainable outdoorliving.

Return to table of contents
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Cary, North Carolina

Pursuing smart initiativesthrough partnerships

Using data and technology to inform future plans

Cary has setupa “Town Hall,” an experimental campus where it can test smart city initiatives
before implementingthem on alarge scale. Testing new applications on asmall scale has allowed
the city to capture data and understand how initiatives will work. Building out atestlab inits Town
Hall campus also has permitted Cary toinvolve citizensin the testing and decision-making process
and to gain theirtrust. The city also has a small citizen committee that meets once amonth to
discuss the topics of technology and communication.

Citizeninvolvement, data, and partnerships are key to Cary’s plans. The city is expanding this
approach by working with nearby towns and cities, particularly on stormwaterimpacts. In another
collaboration with SAS, it has installed water-level sensors to monitor stream activity during storms
and toact as an early warning system during flooding—a critical use of technology as climate
change generates stronger and more frequent flooding conditions globally. The data Cary collectsis
shared withits surrounding towns.

Data-sharing and collaborations related to floods have proved to be a “breath-through model” for
the future that can help Cary achieve its goalsin otherareas, such as transportation. “We said, let's
start small, figure itout, getawin, geteveryone's buy in and move forward. And that's what we did
withthe floods,” says Raimundo. | think that was a good model forus to move forward with.”

You have to make surethat you are sharing, engaging, and including

everybody so thatthey know why you’re doing things. At the end of

the day, theseare people’s taxpayer dollars. They need to know their
city is involving them and thinking about their future.

Nicole Raimundo
Chief Information Officer, Town of Cary

ThoughtLab
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Trends in Cary from its 2040 Community Plan

More seniors -

Cary residents over the age of 55 s
increased from 12% to 18% L
between 2000 and 2010. : ; ! o

Smaller households

Cary’s average householdsize
and family size decreased
between 2000 and 2010.

More singles

Unmarriedsinglesin Cary
increased from 23.5% in 2000
to 28.6% in 2010.

Fewer millennials

The percentage of millennials
In Cary islowerthanin North
Carolinaand the US.

Source: The Cary 2040 Community Plan
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Chengdu, China

Cities around the world are increasingly focused on adding green
spaces to promote environmental sustainability and improve their
citizens’ quality of life. But some cities like Chengdu, Chinaare
pushing their ambitions to a higherlevel by blending technology,
economicdevelopment, and sustainability.

Withits “park city” plan, Chengdu, acity of 20 million locatedin
southwestern China, also wants to become world famous forbeinga
city within a park, instead of building parks within the city.

Chengduseesits future asametropolis that considers the natural
environmentin all aspects of life. Since itslaunch in 2018, its park
city initiative has aimed to sustainably improve Chengdu’s urban
layout, environmental protection, and industrial development.
Ratherthan simply creating green spaces and parksinan urban
setting, Chengduintends to generate anew type of development
model based on a balance between environmental sustainability and
economicgrowth, while improving the living quality of residents.

Fostering a greenereconomy

To advance towards this goal, in 2019 the Chengdu municipality
established the Bureau of Park City Construction and Management to
lead planning of the initiative. Already, between parks, gardens, and
other protected areas, green zones cover 43.5% of the city.

Yet while urban beautification is certainly amain objective of the
park city initiative, anotheristofosteragreenereconomy. The plan
isdesignedto strengtheninnovation-driven green industries,
develop aclean and efficient green resource system, revamp
traditional industrial models for rural revitalization, and develop new

ThoughtLab

Blending technology with nature to meet human needs

business models based on the environment. For example, Chengdu
developed the Tianfu Greenway, which spans 4,000 kilometers and is
intended to eventually reach over 16,000 kilometers. The city has
also advocated for low-carbon lifestyles and has builtagreen
mobility network.

Taking nature to brand-new cities

Chengduistakingits visionforthe future even further by developing
a new satellitecity. Like many metropolisesin China, Chengduis
struggling with an overgrowth of population. To address this,
government officials are investing in the creation of new cities,
located nextto large urban centers, that can welcome millions of
people. The Chengdu Future Science and Technology City will be
positioned as a hub forinnovative international universities and
companiesto build aworld-class sustainable science center.

In February 2021, OMA, an international architectural firm,

and Germany-based GMP Architects were selected as the winners of
the Chengdu Future Science and Technology City Masterplan and
Design competition. The planis divided into three stages, with the
initial stage expected to be completedin 2025 and full completion
slated for 2050. The total area of the future science city is expected
to reach 362 square kilometers.

The new city will include five majoracademiccenters: three major
universities and two research spaces. Officials are accelerating the
promotion of the city’s industrial development, and by the end of
2022, they estimate that they will have chalked up 62 projects with a
total investment of 123.3 billion yuan.

Return to table of contents

.

& .:ev,‘
» \

: ‘Spoillight'on urban strategies

13


https://www.archdaily.com/tag/gmp

et co uableofcceesns S
Chengdu, China

Blending technology with nature to meet human needs

Buildingaround nature Areas of future-readiness where Chengdu has made good progress
A main goal of the Chengdu Future Science and Technology City is to create a city that

Adapting to citizen Integrating plans across

doesn’t destroy natural spaces butisinstead developed around it. The new city willbe e Building global >
home toindustry and technology centers as well as nature preserves to combine urban expectationsaround economic, political, and urban domains,

: : : health, safety, and urb - ’ departments, and
spaces with the pastoral beauty of the countryside. Located in asmall rural zone near ealth, satety,and urban - de connections epar r:.en' S,an
the Tianfu International Airport, Chengdu Future City will rise in the middle of avalley. Al Jurisdictions
Fully embodying the concept of a park city, digital plans show most of the buildings -
surrounded by green areas and rooftops with gardens. Architects also plan to build Ereun — Provndlltngelxpa:;ded

i o o S nsurin nomican cultural an

large park areas throughoutthe city. Driving sustainability  Ensuring citizen safety suring economica .

; ; ; ; d decarbonization and health industrial SntSrainment
Anotherimportant goal is to make the city free of cars, to encourage sustainable =l

competitiveness opportunities

mobility and publictransportation. All buildings in the initial phase of construction will
be accessible by foot within 10minutes and a network of autonomous vehicles will
connectresidentsto surroundingcities. Indeed, already in Chengdu citizens canride in
Al-enabled autonomous vehicles and buses, ordered viaa mobile app.

Other newcitiesrising ° r - N
o o | — 4 o P
Chengdu Future Cityis not the first satellite city being developed next to large Chinese P oV NS B
. . . . — kL ol N
urban areas and will certainly not be the last. As the national government projects that

over1 billion people will be livingin cities by 2035, Chinawill have to continue to look & AR/VR SRR HEmeEE Ellteel v

for solutions to reduce the burden of rapid urbanization. q E
In 2017, Chinese President Xi Jinping announced the creation of Xiong’an, a 38&square- (b III| EH i’i
DEP

Technologies that will be most important for Chengdu to achieve its future-ready plans

kilometerarealocated to the southeast of Beijing. Much like Chengdu, the new city’s
pillars are economicdevelopment, technology, and sustainability. Another exampleis Cloud computing Data management
inthe province of Shenzhen, where Net City is being built. Focused on renewable

energy, thisurban center’s energyis entirely supplied by solar panels. tm‘
e

Digital twins Drones

§ W

a»
Edge computing Electric vehicles Mobile tech/apps Robots Telematics

Source: ThoughtLab Future-readycities survey
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Chicago, lllinois

Making mobility smarter, safer, and more equitable

In June 2021, the Chicago Department of Transportation (CDOT)
adopted a new strategic plan designed to revamp the city’s
streetscape to address longstandingissues of equity. It offersan
example of a future-ready approach to infrastructure and
mobility—one thatis smart, safe, and inclusive.

The opportunity to reimaginethe CDOT’s strategy arose from the
pandemic, economic, and racial justice crises of 2020, which
increased receptivity to social change. According to CDOT
Commissioner GiaBiagi, the new plan, developed in consultation
with a coalition of community and activist groups, helps to move the
city forward in tacklingfundamental problems of generational
poverty and structural inequity.

“In a city like Chicago, where past practices that negatively affected
racial minorities are stitched into the landscape of streets and
infrastructure, we need to begin unwinding this sowe can become a
more prosperous, equitable, and inclusive city going forward,” says
Biagi. “Communities of colorin Chicago often have the fewest
transportation choices, the longest commutes, the highest
concentration of industrial centers and truck trafficin their
neighborhoods, and the worst pollution from cars and trucks.”

CDOT will look to make improvementsin all the areasit oversees,
whichinclude Chicago’s roadways and bridges, sidewalks, bike lanes,
trafficsignals and signage, streetlights, the citywide bike share
system, and policies focused on completestreets.

Much of the fundingforthe plan will come from abond-supported
planforinfrastructure investment overfive years, passed by the City
Council in 2020. Some will come from a $188 million bond issue
earmarked forenvironmental justice and climate investments.

ThoughtLab

Micro-mobility in focus

Micro-mobility as akey component CDOT’s future vision. Many of its
currentinitiatives center on bikes and bikeways. Since the pandemic
began, ithas builtan extra 125 miles of bike lanes, many protected
with concrete barriers. Italso has expanded its bike share program,
Divvy, to underprivileged neighborhoods, offering significantly
discounted memberships to low-income residents. Divvy is one of the
largest bike-share programsin the country, and now includes both
electricbikes and scooters. Divvyisalsothe first U.S. bikeshare
systemtoincorporate ebike charging stations according to Biagi.

The environmental bond issue also has enabled the city to give away
5,000 free bikesto qualified low-income recipients. “We have seena
huge response to the program,” says Mary Nicol, director of policy at
CDOT. “We set a goal of distributing 5,000 bikes overfouryears, but
we received over 19,000 applicationsinyearone. We are looking to
partnerwith bike brands and other companiestofigure outhow we
can reach even more residents and provide them with alow-carbon
way to get around the city, access jobs, and meettheirbasicneeds.”

Biagi says that 60% of those who applied forafree bike are from
areas that experience mobility hardship because of less access to
publictransportation. A bike may provide the last-mile mobility they
needtoeasily travel toa job. “With partners at a nonprofit think
tank, we created an index correlating mobility and economic
hardship, and that has become a quantitative criterion forwhere to
invest,” she says. “This has become alens on everything, from which
bridge project we're goingto doand where we will do additional
work on repairs, to making sure our scooter program has an equity
componentthatrebalancesthe system—every neighborhoodin the
cityis getting scooters, not just downtown.”
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Chicago, lllinois

Making mobility smarter, safer, and more equitable

New tech supports future vision

CDOT'slong-term plansinclude improving safety
for all road users and rebuilding streets,
sidewalks, and bus stops to create more
walkable, livable neighborhoods. The department
isexploringavariety of new technologies. For
example, through the Chicago Smart Lighting
Program, CDOT has replaced more than 270,000
outdated light fixtures with new energy-efficient
LED lights thatimprove the quality of nighttime
visibility throughout the city.

The agency alsois piloting smart connected
trafficsignals thatindicate to buses and other
vehicleswhenapedestrianisinacrosswalkand
can control greenlightsand redirect trafficlanes
when needed.

Another major sustainability initiative is
expansion of the electricvehicle charging
network, particularly in low-income areas. Biagi
and Nicol pointoutthatwhile, currently, most
policymakers think of EVs as a technology chiefly
within reach of higher-income people, thisis
changing. “Right now, EVs have beentargeted to
wealthier people, and the charging stations
follow the cars,” says Biagi. “We are lookingto
ensure that we deliver those same opportunities
to marginalized parts of our city.”

ThoughtLab

Nicol explainsthatin some neighborhoods that
historically have not had reliable publictransit,
havinga car to get around can be a necessity.
“For those trips, we wanttoincentivize people to
transition to electricvehicles where possible.”
Recentstate funding for beneficial electrification,
as well astaxincentives, will help.

As part of its EV framework, CDOT is reaching out
to stakeholdersinthese communities to educate
people about electricvehicles. Itis also piloting
curbside charging stationsin some areas, working
with community groups and the electricutility to
findlocations and setups most helpful forthose
living in multi-family dwellings.

CDOT'svisionforthe future is one with no “red
zones” of mobility hardship, and awide range of
sustainabletransportation available to all, says
Biagi. Butan overarchinggoal is to make traveling
along Chicago’s streets and publicways a
pleasantexperience.

“The questionin makingthese investmentsis
aboutthe tolerance peoplehave forajourney
that mightbe a little slower, butis also safer,”
Biagi says. “It’s all about their conception of
time—if youfeel like yourjourneyis apositive
one, and your destination as a positive place, that
changes your perception, and you are willing to
tolerate alongertime onthatjourney.”

More residents are choosing alternative
transportation modes to work.

JOURINEY TO WORK VIODE SPLIT (%)
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Chicago's bicycle
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continuesto
expand citywide
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Dublin, Ireland
Optimizing its smart city remit

Innovationis challenging for a city when the national government
controls many of its urban domains. Dublin, Ireland’s capital, sets an
example of how a municipality can make good progress toward
becoming a future-ready city geared to meetingcitizen needs, even
without total authority, by working with higherlevels of government
and optimizing the powerit does have.

Ireland’s central government retains authority overimportant domains
that municipalities in other countries normally control, including
education, health, policing, and many aspects of transportation. Irish cities
have chief executives, but not directly elected mayors.

“That makesitmuch harderto seta big, audaciousvision, butthere'salot
within ourremitthatwe can do,” says Jamie Cudden, manager of the
smart city program for the Dublin City Council. Areas Dublin does control
include infrastructure such as roads and sidewalks, parking, fire and
rescue, streetlights, libraries, social housing, waste and wastewater
management, the environment, and hundreds of typical city services.

“There can be a disconnect between national bodies and what citizens
think,” says Cudden. “We serve as the interface, with acloserearto the
ground, particularly when it comesto areas of social inclusion.”

The city hasits own plan for “future-proofing” itself. “We look to become
a dynamic, sustainable, future-ready city built oninclusive neighborhoods
and communities, astrong economy, avibrant cultural life, and connected
growth,” says Cudden.

A greenerfuture

Sustainability is amajortheme for Dublin, which seeks to meet national
and EU goals for a 40% reductionin greenhouse gas emissions by 2030
while itworks toimprove the city council’s energy efficiency by 33%. One
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initiative is the retrofitting of social housing to make it more energy
efficient. Thatincludes using nationalfunding to offerincentives for
installing solar panels and insulation.

Sustainable mobility isanothergoal. “The pandemicspurred a massive
change in mindset regarding making the city more attractive for cycling
and led to a huge investmentin cyclinginfrastructure. Many quickerand
more temporary deployments stayed sticky, including asignificant
pedestrianization in the city center,” says Cudden. “There’s an
acknowledgementthatthe cityis a different place post-COVID.”

Dublinisstartingto see a pickup in shared mobility, such as car clubs and
bike-sharing programs, including Dublinbikes, Moby, and Bleeper, says
Cudden. The city supports these organizations by allowing licenses to
operate onitsstreets. Inaddition, itis encouraging development of
mobility-as-a-service apps that allow users to make account-based
payments forall legs of a multi-modal journey.

The city isalso working to expand the number of EV charging stations, in
cooperation with otherregional authorities. However, Dublin’s Georgian
architecture and narrow streets makes this challenging. “There’s alot of

competition for curbside space, sowe are likelytosee EV chargingincar | I
parks and at petrol stations play asignificant transition role,” says Cudden.

Transforming a city like Dublin could be viewed as complex and

challenging, but with the right mindset and approach, there are huge

opportunities to leverage smart technologies and innovation. Our
program looks to inspire people in the art of what’s possible.

Jamie Cudden, Manager, Smart City Program, Dublin City Council
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Dublin, Ireland
Optimizing its smart city remit

Harnessing digital technologies

Dublinisembracing the latest technologies and innovative
working practices toimprove the quality of life forits
citizensintheregion. With three other councilsinthe
region, Dublin City Council established the Smart Dublin
initiative in 2016 thatsetup four “smart districts” inthe city
to act as testbeds for new technologies to solve urban
problemsin partnership with arange of global technology
firms, SME’s, academia, publicbodies and local
communities.

One area where itswork has paid off is telecommunications.

The sudden upsurge inremote working, online shopping,
and digital communication during the pandemic put
tremendous pressure on telecom networks. “It showed us
the need for much more consolidation and leadership from
the city council to supportratherthan block telecoms
investment,” says Cudden.

As a result, the city council setup a new telecoms unit
earlierthisyearasa “one-stop shop” to help speed the roll-
outof 5G and high-speed connectivity. “We did alot of
experimentation in our Smart Docklands District from 2017
to build a 5g test-bed and deploy anetwork of small cells,
and realized quickly thatit's hard to find poles, power, and
fiberthatcan be easily accessed,” he says.

The telecoms unit provides asingle point of contactforthe
council to get permits and navigate the planning process to
putequipmentinducting on buildings, and on street
furniture.
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“This s critical forthe future of the city and will help us
deliver 5G more quickly than othercitiesin Europe,” Cudden
says. The council is working with companies to ensure that
disruptionis kepttoaminimum and thatall parts of the
community have connectivity.

Cuddennotesthatthe pandemic’s lasting effects are still
unclear. One unknownis how hybrid working will affect
office space in business districts. Anotheris the effect of e-
commerce onretail shopsin the city, whose business has
notyet returnedto pre-pandemiclevels.

Data partnerships

Dataisvital for monitoring these trends. The council keeps
itsfingeronthe pulse of Dublin’s economic performance—
and onits environment—through data partnerships with the
private sector. Partnersinclude MasterCard, which provides
consumerspending datainsights; Standard & Poor’s, which
supplies purchasing managerindexdata; and Google and
DPD, which use electriccarsand delivery vehicles to collect
street-by-streetair quality information. Also, the city has
developed Dublinked, an innovative non-personal data
repository and network freely available to anyone, that
includes more than 500 datasets on a wide range of
economic, environmental, health, and cultural areas.

Dublinis usingthis datato support policy decisions and feed
into new digital twin technology. It has six different projects
indevelopment with multiple industry partners, including
piloting the use of digital twins to better manage high-risk
sites across the city, for use inemergency response.

Return to table of contents
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Kyiv, Ukraine

Buildingresilience into future-ready plans

In today’s unpredictable world, resilience is essential for urban
future readiness. No city today understands this betterthan
Kyiv, Ukraine’s capital city. Just recovering from the pandemic,
Kyiv is facing even a larger crisis: a fight for survival in the battle
with Russia. Kyiv’s experience outlines how future-ready digital
technologies can help cities stay resilient even during the worst
disasters.

Before the war began, Kyiv was already far alonginits smart city
journey, explains Victoria Itskovych, the city’s deputy CIO. The
city had beenimplementing awide range of smartinitiatives
across multiple domains, from transportation and education to
health and the environment.

Kyiv Digital

For citizens, perhaps the most visible initiative was the city’s
smartphone app, Kyiv Digital, which offers access to an array of
city servicesandinformation. The app hasbeenvery popular:so
far, 1.8 million people have downloaded it, more than half of
Kyiv's 2.9 millioninhabitantsand 7in 10 of the city’s adults.

In addition to providing access to online city services, the app
furnishesinformation on publictransport schedules and arrivals,
as well aselectronicticketing. Thisincludes buses, trolleys, and
the Kyiv Metro subway system, where you can use either QR-
tickets ora travel card storedin the app. Users can top up their
travel cards using Apple Pay or Google Pay, or by connectinga
Masterpass wallet to save cards for future purchases.

ThoughtLab
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The electronic payment system makes it easierfor users of public
transportation, which number over one million peopleaday. It
also eliminates corruption, according to Victoria. “It makes sure
people’s money goes to the municipal budget,” she says, rather
than having cash payments diverted by bus and trolley drivers.

Kyiv has multi-modal mobility options, including awide network
of electricvehicle charging stations and scooter share. Currently,
there are seven different providers of scooters, each with its own
app. “Our city app will integrate all seven providers onto one
form, so users can see ona map where the nearestscooteris,
and the provider,” says Itskovych. The city’s highly sophisticated
smart parking system likewise works through the Kyiv Digital app
to track time and handle parking payments, usingthe phone’s
location and the car’s license plate number.

To accommodate those who don’t have payment cards or a bank
account, the city offers physical ways to buy transit tickets and
pay for parkinginspecial shops. However, Itskovych says, lack of
access to smartphonesand bank cards is not much of a problem.
“On the national level, alot of government services are now
connectedtoa bankingID, sonow everyone hasone,” she says.
Similarly, the government has a programto provide smartphones
to oldercitizens and teachthem how to use them.




Kyiv, Ukraine

Buildingresilience into future-ready plans

The value of data inwar time

In a move that proved to be prescient, before the warKyiv had
begun developinga municipal situation centerand platform for
coordinating municipality owned units, with a system that
individual emergency services could use to recordincidents and
share information with others. “This system became handy forus
duringthe war,” says Victoria ltskovych. Similarly, Kyiv’s citywide
network of loTand sensors and more than 7,000 video
surveillance cameras, which provide dataforadvanced video
analytics, are playingacritical role inthe war.

When Russiainvaded on February 24th, 2022, Itskovych went
straighttothe city’s data center, where the Kyiv Digital team had
beenfending off cyberattacks for several days, with help from
outside vendors like Cloudflare. “The municipal datacenterisalso
the monitoring centerforourvideo surveillance system, which
coversthe entire city and nearby,” she says, enabling officials to
see whatwas happeningand keep law enforcement and the
military informed aboutincursions from soldiers, tanks—and even
spies.

The team worked to restore online services while sealing off the
data centerfrom furtherattack. It also began adding functionality
to Kyiv Digital, including an early warning for air-raids, which
works more quickly and has a widerreach thanlegacy sirens. As
some businesses closed and residents lined up to buy basicgoods
like food and medicines, the team added a function for business
ownerstoreportwhentheywere openand had supplies. The app
then plots these onamap.
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What lies ahead

Even amidthe warfare, Kyiv has not lost sight of its future-ready
goals. “One goal for 2025 isto have 60% of administrative services
online, with 100% by 2030,” Itskovych notes, whichisinline with
overall national goals fordigital transformation.

Othergoalsfor2030 include asustainable, multimodal mobility
system using open-loop payments, and a variety of carbon
reduction targets. Petro Olenych, chief digital transformation
officerforKyiv, says that one measure under considerationis an
addition to the city’s app that will give usersinformation ontheir
carbon footprintwhen planningajourney by different
transportation modes.

Kyiv’s experience holds lessons forothercities. One isthat urban
leaders’ future-ready plans should include building capabilities to
cope with disastersand emergencies into their smart technologies
and systems. Real-time communications and information are key
to resilience. “We have learned from this thatany unrealistic
scenario can become realistic, and that you have to take thisinto
accountin yourdisasterrecovery planning,” says Itskovych. “But
you have to focus on the main things that yourcitizensneedto
survive—food, medications, water, power, shelter.”

Petro addedthatfitting the city’s plansinto those forthe wider
regional or national critical infrastructure is also crucial when
consideringemergency scenarios. “With that mindset, everything
becomes clear—it’s notabout profit generationinthe first place,
it'sabout the well-being of citizensand how we can apply
technologytohelp.”

Population Jobs
3.8 million
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New York City Housing Authority

Driving a sustainable future

New York City has pledged to reduce greenhouse gas emissions by
40% by 2030 and by over 80% by 2050, as part of its Green New
Deal plan for a more sustainable future. The New York City Housing
Authority—the largest provider of publichousing in North
America—is fulfilling this pledge by retrofitting its huge portfolio of
housing units, whichis no easy task. Its approach can serve as a
blueprintfor othercities.

Achievingthese goals will not be simple for The New York City
Housing Authority (NYCHA). Its residential footprint covers over
500,000 tenantsinsome 335 housing developments, and buildings
are the largest source of greenhouse emissions. Under Local Law 97,
all buildings that exceed 25,000 square feet must meet new energy
efficiency and emissions standards. The city also has banned the use
of natural gas for heatingand coolingin new buildings.

Asa result, NYCHAis pushing hard on several fronts to decarbonize
its buildings and convert to beneficial electrification where possible,
says Gianluca Galletto, former managing director fortechnology and
innovation partnerships at NYCHA.

“The New York City government plans to decarbonize before the end
of the decade—thatincludes all the buildings that belongtothe
government, which, if youinclude NYCHA publichousing, goes up to
600 million square feet,” says Galletto. “The only difference is that
for publichousing the reductions apply to the portfolio on average,
notfor each single building, soit's alittle more flexible.”

Following a sustainability roadmap

NYCHA is following a Sustainability Agenda thatit publishedin
October 2021 that sets outa decarbonization and aclimate
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mitigation roadmap comprising avariety of solutions. These include
rooftop solar panels, which NYCHA is installing on publichousing
facilities to achieve 30MW of power production. Onothers, itis
puttinginsmall wind turbines foradditional power, and green roofs
to reduce heatingand cooling needs. The agency is also assessing
feasibility of installing solar plus storage on two of its buildings.

Another measure is transitioning from fossil fuels to clean, electric-
powered systems for heat, hot water, and cookingin housing units.
Improvements include electricinduction stoves and ovens and high-
efficiency heat pumpsto provide space heatand hot water.
Domesticwaterand space heating—and cooling—account for 85%
of energy needsforNew York publichousing, explains Galletto.
However, whilethis will reduce emissions from buildings, the full
decarbonization effect will depend on New York State converting to
carbon-free energy sources forits electricity generation.

Heating and cooling adjustments

NYCHA is also digitizing building heating and cooling systems to
better manage distribution. “There are huge quality of life problems
because of how old buildings were built,” says Galletto. “One
apartmentis super-hotinthe winter, sothey open windows orturn
on the air conditioner, while another part of the buildingistoo cold.
By changingthe architecture of the heat production and distribution,
you start to affectthe way it is distributed by units.”

Thisincludesinstallingsmart meters and sensorsin each apartment.
As part of this effort, upto 30,000 families will receive broadband
service ata greatly reduced rate, which permits remote
management of heating and cooling. “That means no one can put
the heat up too high or the air conditioningtoolow,” he says.
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New York City Housing Authority

Driving a sustainable future

Transformative technologies

NYCHA is lookingto Scandinaviaforideas for district heatingand thermal networks to

ensure that heating and cooling can be shared among buildings and that energy is not Greeninfrastructure

wasted. Copenhagen and Stockholm have thousands of miles of heat networks, piping Another sustainability initiative being pursued by
that connects underground, Galletto points out. “Buildings can become prosumers of NYCHAs one to build up greeninfrastructure, using
energy because the heatthattheydon't use can be used by the building beside you. It's NYCHA’s 2,500 acres of land. This includes not only

a little bitlike the cloud, orlike network storage for different computers, where you can greenroofs, but also rain gardens with native plants,
share some of the free hard drive.” underground stormwater retention basins, and
Gettingthese heat networks and geothermal heating and cooling units built won’t be porous pavement in place of blacktop.

easyin New York, withits high population density and streets with a huge underground The gardens will serve to beautify the grounds of
network of pre-existing piping and wiring. But Galletto says NYCHA will draw on new NYCHA’s housing projects for residents. They will also
technologies to build on existing piping—and much older district heating using steam help to collect stormwater before it enters the

that dates from more than 100 years ago. already overburdened sewer systems in New York or
These technologies include heat exchangers, geothermal capabilities, and heat pumps, pollutes LUEiEr R, NYCH_A is currentl}/ desfgning
which offerapotential foramore than three-fold increasein efficiency and reductionin and constructing such projects at multiple sites
energy, Galletto says. “With heat pumps, and with the difference in temperature across the whole city.

betweeninside, outside, underground, and above ground, you can also provide While NYCHA has taken on an enormous project—
cooling,” says Galletto. and must contend with the inefficiencies and repair

backlogs caused by many years of previous
disinvestment—the effort to meetthe
decarbonization requirements will be worth it, says
Galletto. “It’s a very accelerated timeline, but | think
every city should start doing it,” he says.

In partnership with the New York Power Authority and the New York State Energy
Research and Development Authority, NYCHA issued arequest for proposal seeking a
heat pumpthat can be installed through awindow. The three agencies are currently
evaluating six proposals and hope toaward a contractin 2022.

He adds that NYCHA is looking to replace all gas boilers over 15 years old—those that NYCHAIs proving to be ahead of the private sector in

are the least energy efficient—with heat pump technology. In other NYCHA this "race" [to save the planet]. Its size is enough to
developments—10at present—the planisto move to geothermal heatingand cooling move the markets (like it is doing with window-based
that will replace use of natural gas completely, with asingle plantservingup to 10 heat pumps).

buildings.
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New York and New Jersey Port Authority
How the Port Authority is preparing for the future

The Port Authority of New York and New Jersey oversees much of
the most important infrastructure in the New York City area. Its
many parts are undergoing a major transformation underthe Port
Authority’s 10-year, $32 billion capital investment plan, which aims
to provide high-quality and modernized facilities.

The plan consists of over 600 projects aimed atimproving, expanding,
and interconnectinginfrastructure assetsvital to the current regional
transportation portfolio.

The Port Authority’s remitincludes overseeing five airports—
includingthree of the busiestin the country—as wellas a rapid
transit system, the largest port on the east coast of the US, four
bridges, two tunnels, three bus terminals, and the new World Trade
Centercomplex. According to Benjamin Branham, chief
communication officer for the Port Authority, the capital plan for
each of the main areas incorporates the goals of sustainability,
inclusiveness, and improved customer experience.

Despite delays and setbacks due to the pandemic, which severely
interrupted airtravel, use of publictransport, and cargo shipping, the
Authority’s renovation, renewal, and construction work, begunin
2017, has moved forward. It will continue through 2026 and beyond.

Plansinclude repairs and renewals to structuresincluding the George
Washington Bridge, the Port Authority Bus Terminal, and the Lincoln
Tunnel, and a slew of other major capital projects. Mostimportant
are total replacement of the bus terminal, modernization and
transformation of John F. Kennedy International Airport, anew
AirTrain at LaGuardia Airportand new terminals, redevelopment of
Terminal Aat Newark Liberty Airportin New Jersey, and extension of
the PATH Rail to RailLink station at Newark airport.

ThoughtLab

Constructing sustainable infrastructure

Sustainability is at the core of the Authority’s future-ready plans. It
has committed toachieving net zero carbon emissions by 2050 as
wellasan interimtarget toreduce emissions underthe Port
Authority’s direct operational control by 50% by 2030. One initiative
isto build new solarenergy installations on rooftops and parking lots
atitsairports, ports, and the George Washington Bridge, aswellas at
the new bus station. The Authorityis also constructingasolarenergy
storage facility generating 12 megawatts of energy, half of which will
be a community solarfacility for surrounding neighborhoods.

The revamped LaGuardia Airport, where asecond new terminal
openedinlJune 2022, providesamodel. It hassolar panelingonthe
roof of the parking garage and other buildings, EV charging stations
for customers, LED lighting, targets for greenhouse gas emissions,
electrification of shuttle busses, ground support equipment and cargo
handlingvehicles, and plans to accelerate adoption of sustainable
aviationfuel.

One of the mostimportant aspects of the Port Authority’s visioniis
ensuringthat future-readiness is part of the design and construction
of all new and renewed facilities. The new bus terminal, forexample,
will be able toaccommodate 100% electricbus fleets with EV
chargingbuiltinto the gates and garages.

The sameis true for changes at LaGuardia Airport. “The terminals
were completely outmoded —constructed more than 50 years ago,
when things like self-service check-in were never considered,”
Branham says. “The new terminals have flexibility builtinto
accommodate future technology changes, such as how passengers go
through security orboard a plane. Biometrics, for example, may be
delivered atscale.”

ESvesty
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New York and New Jersey Port Authority
How the Port Authorityis preparing for the future

Developing andimplementing new ideas As Port Authority celebrated its centennialin 2021, many of its facilities were reaching the end of their

Branham says the Port Authority is particularly proud of the innovative way it useful lives. The aging facilities are now in the process of being revamped to accommodate progressively
keptthe airport open during construction. “Through engineering ingenuity, we higher volumes and larger vehicles, vessels, and aircraft. The portfolio of renewal projects represents $8.8
delivered new infrastructure on top of existinginfrastructure without losing billion (27%) of the total Capital Plan. Some significant projects include:

operational capacity,” he says. “We did it one piece ata time—you mightcall it

the hopscotch a?pproac.h—buildinga new partwhe.re. operationscan !oe_ ) m George Washington Bridge $1, 444 million
transferred whiletearingdownthe old one and raisingthe new one inits place. -—

In fact, the construction started—perhaps counterintuitively —with new parking @ Lincoln Tunnel Helix Replacement Program $1,138 million
lots closerto the main highway to free up taxiway space and allow buildings to '

be builtonthe old lots. “It’simportant to look beyond current limitations and A I
getpeople tothinkin new ways and embrace new methods—although that can e PortWharfand Berth Replacement Program $364 million
be very hard,” says Branham.

“You need leadership that gives you the mandate to do things differently, to say, m Port Authority Bus Terminal Interim Improvement Program $328 million

‘Why is itbeing done this way? Orwhy haven't we thought about this?’ Giving
yourteams freedomto thinkin those new ways and take ideas from new
sources will enable alot of projects to move forward that haven’t succeeded
before.”

Newark Liberty International Airport—Air Train Newark Interim Repairs  $300 million

Branham also points to the value of listening to avariety of stakeholders, John F. Kennedy International Airport —Runway Rehabilitation $228 million

especially the local community, which was animportantelementinthe
LaGuardia redevelopment, andis equally crucial in the agency’s forthcoming
revamps of the main midtown bus terminal and John F. Kennedy Airport.

Source: PortAuthority Capital Plan2017-2026

“Havinga significant community relations infrastructure at the very outset—as S l ‘lm |1| A ,
opposedtoitbeingan afterthought—is veryimportant,” he says. This helped to ; 7 _
minimizelocal disruption, as well as to provide contractingand job > R [ A | iy RTI
opportunities locally. “You never know where good ideas may come from,” ol st DGR — ] l ' ¢ { ! l | i ml"\llh I“Mll]

\ it SRR, ]

Branham says, “and you build support and political capital that will be invaluable
down the road.”
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Orlando, Florida

Buildingcommunity engagement into future planning

Orlando, Floridahas long been a leaderin resilience. What also sets
it apart is its robust future-ready city strategy, and its unwavering
commitmentto community engagementand citizen participation.
Orlando prioritizesinclusion of residents in the development of its
future-ready plans through community meetings, public workshops,
and online surveys.

“Stakeholderengagementisthe mostimportantthingtodo,” says
Mike Hess, director of the Future-Ready City Initiative for Orlando.
“People think of smart city and jump to technology, but that’s not
necessarily whatit’s all about. It’s about community engagement,
tryingto figure out whatresidents need help with the most.”

The city drafted its Future-Ready City Master Planright before the
COVID-19pandemichit, hostingits last community engagement
meetingin March 2020. Officials spent monthsinterviewingstaffin
all city departments, holding focus groups with regional partners, and
conducting roundtables and publicworkshops. City leaders didn’t
have a preconceived notion of what their plan should be, but rather
relied on stakeholders to guide them. When developing the plan, two
of the words thatcity leaders heard most were equity and resilience,
goalsthatwere only amplified by the pandemic.

People come first

“The City of Orlando and this Future-Ready City Master Plan seek to
build ahuman-centered city that prioritizes peopleand only utilizes
technology whenitisthe bestsolution to specificchallenges,” reads
the introduction of the plan, whichis organized in two ways. First, itis
dividedinto 11 foundationalgoals, such as “people first,”
“transparent,” “security focused,” and “collaborative.” Second, it
comprises seven pillars: connectivity, energy, health and safety,
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materials, mobility, placemaking, and water. These pillars focus on
the majorservices that Orlando already provides with an eye to
assessing and implementing needed innovations.

The Master Plan Policy Recommendations part of the plan provides a
framework forspecificstrategy development. Itincludes goals,
objectives, and strategies for each of the seven pillarfocus areas.

The connectivity pillaris centered on the need to tackle the digital
divide andincludes strategies toimprove the sharing of information
with all residents and visitors. Residents were highly impacted by the
digital divide during the pandemic. As work, school, shopping, city
services, and many otheraspects of life moved online, the digital gap
became much more apparent. Orlando organized several workshops
to reach out to residents and try to better understand their needs.

e Tand

The city launched a device check-out program, allowing residents to
go to any of five community centers to check outa free wireless
hotspotifthey do not have internetaccess athome. They are also
able toaccess and to take home free devices like tablets. Thanks to
federal funding, Orlando will expand this program to all community
centerslocatedin low-to moderate-income communities.

The pandemic amplified the resilience goal and brought attention and extra
funding from the federal level, making a much bigger impact than we could
have with just city dollars. But it was certainly a challenge, after finishing all that
community engagement, having to revisit our plan now that the world feels like
a completely different place.

Mike Hess, Director of Future-Ready City Initiative, City of Orlando
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Orlando, Florida

Buildingcommunity engagement into future planning

Anotherinitiative piloted by the city was creation of
“Tables of Connection,” outdoortablesthatare
solar-powered, shaded, and offer residents wi-fi
connection and charging stations for their devices.
The firsttables were setupintwo areas where 57%
and 33% of residents, respectively, lacked
broadband service.

The energy pillarfocuses on developing resilient,
reliable, and affordable energy forall. The City of
Orlando Green Works program and the Orlando
Utilities Commission (OUC) offeravariety of energy
programs to conserve energy, as well asaccess to
renewable energy sources. As of 2020, 10% of city
operations were powered by renewable energy, but
the city works on continuous implementation.

Related tothe health and safety pillar, the city heard
from firstrespondersthatthey were seeingan
increase in callsrelated to mental health issues that
they were not necessarily prepared toaddress. Asa
result, the city created a Community Response
Team. The police department partnered with a
healthcare company to create a call service staffed
with trained mental health professionals.

Adapting the plan to new imperatives

AsOrlando triesto deal withthese new challenges,
it continuously relies on the community for guidance
and makes engagement more accessible. It utilizes
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tools like online surveys and social media to connect
with the community, and city leaders travel around
districtsto give everyoneachance to contribute.
Focus-group meetings and even one-on-one
interviews are commonly used to connect with
residents, all organized by a special city division, the
Communications and Neighborhood Relations
department.

Orlando reopened its community engagement
efforts during the pandemicto make sure its master
planwasstill focusing on the right goalsand
priorities. The city hosted virtual meeting rooms that
residents and city staff could visitatany time to
review the plan. Although the plan didn’tchange
much at its core, some initiatives were added to
respondtothe new challengesthatemerged from
the health crisis.

“We use every form of community engagement we
can to learnfromour residentsand help themas
bestwe can,” says Hess. “Our communications and
neighborhood relations department knows all the
community leaders and all the districts, and they talk
to themvery personally to create plans to engage
citizens. Sometimes that means using social media,
sometimes it means having coffee with a
neighborhood leader. It's all about finding all the
bestdifferent waysto connect.”
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Most residents trust the city, but few are familiar with its projects

58%
Think the city
is prepared

(o)
217%
Are very familiar w/
smart city projects

©

Transportation Energy Water
93% 89% 89%

O 0 O

Public safety

71%

Trust the city

Focus areas ranked by importance for Orlando residents

O

Health
87% 86% 85%

a Connectivity 77%

Trash, recycling, waste

Source: 2020 Future-ready survey by City of Orlando
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Peachtree Corners, Georgia
Innovation lab of the future

Peachtree Corners, a city of 45,000 in the Atlanta metropolitan
area, grew around a technology park setup in 1967 to attract
high-tech businesses and harness the skills of graduates from
Georgialnstitute of Technology and other local universities. Since
then, the city has turned the park—anditself—into aninnovation
hub and vibrant living lab that dreams up and tests smart urban
innovations of the future.

“We were sitting on the firsttechnology park evercreatedin the
state of Georgia, where the modem and color printer were
developed,” says Brandon Branham, assistant city managerand
chief technology officer of Peachtree Corners. “We looked at how
we could build off of the tech park’s rich history and continue to
create a place that businesses want to be forthe energy and
synergiesthat are happening with the ecosystem.”

Test bed for new technology

The innovation hub, Curiosity Lab, includes a 25,000-square-foot
corporate innovation space and incubator for tech startups of all
types, runin partnership with Georgia Tech. It also offers afacility
for testing mobility technology: a “city street of the future” with 5G
and fiberopticconnectivity, sensors, and connected streetlights
and trafficlights that can communicate with each otherand
connectedvehicles. The streetis publicinfrastructure owned and
operated by the city, configured to allow autonomous vehicles to
operate inthe two outside lanes while human drivers use the
middle lane.

“There are a number of great closed courses out there—like M City
in Michigan—wherecompanies can testtechnologyinacontrolled
environment,” says Branham, “butthere wasn’treally what we call
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the ‘walk’ phase of ‘crawl, walk, run.”” He explains that Curiosity
Lab offers more realistic, intermediate testing conditions than a
closed course, with hills, trees, and thousands of cars cominginand
outdaily—anuncontrolled, but nonetheless separate, environment
thatisn’tinthe middle of alarge city like New York or Atlanta.

New business model

Peachtree has created abusiness modelaround the lab and testing
facility for drivinginnovation in partnership with the private
sector—one thatothercities can emulatein theirown future-ready
plans. Companies are permitted to use the street and facilities for
testing theirtechnology and applications without additional charge.

Peachtree gets backitsinvestment and maintenance costs through
taxes onthe economicactivity thatthe companies create, Branham
says. Corporate partnersinclude such big names as T-Mobile, Cisco,
Bosch, and Georgia Power. In addition, the city is getting the
benefit of positioningitself asa high-tech hub, seeing further
corporate relocations outside of the Curiosity Lab. Branham points
to the recent creation of a $600 million medical campus by
Intuitive Surgical, maker of the DaVinci robot-surgery device, which
isadding 1,500 new jobsinthe area.

This business model has enabled the city to funditself without
charging property taxestoresidents and businesses. This works
because the cityisa regional job hubforthe metropolitan area,
havingjustover45,000 jobsin Peachtree Corners . “We call
ourselvesthe heart of Silicon Orchard, and that’s really the core of
our strategy,” says Branham.

—
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Peachtree Corners, Georgia
Innovation lab of the future

Urban technologies of the future Peachtree in numbers from its 2040 Comprehensive plan

Like Q’s Lab in a James Bond movie, Curiously Lab is continuously churning outinventive ideas
for cities of the future. Some of the most notable innovations that companies are both

2
developingand testinginclude: 16.23 m?of 43,500 $73,000
. ) ,
e Autonomous 5G shuttles. The shuttles, which make multiple stops across the technology territory residents
) o : A . : Average
park, are equipped with “cellular vehicle-to-everything” technology. Using this technology,
shuttles can connect with othervehicles, trafficsignals and crosswalks over 5G. To ensure household
safety, they can stop to avoid an accident with a pedestrian orvehicle. income
o Tele-operated electricscooters. Using cameras and electronic control units, remote
operators can move scooters to meetanothercustomerora parkinglocationwhenarider o ) ) o
gets off. “It was pretty cool to see a scooter with nobody onit, driving down the road,” says Whichinnovations will revolutionize cities?
Branham. Scootertestingledto further developmentsincluding asmall autonomous As Peachtree Corners CTO and assistant city manager, Branham has a unique vantage point
mobile store, from which people buy cookies and othertreats as it roams around the park. on the future use of smart technologies in cities. Here are some of the technologies that he
¢ Innovative electric charging solutions. The park is testing a section of the Technology seesas urban game-changers:
Parkway with solar panels that can feed battery packs and EV charging stations. The « C-V2X communication between traffic signals and vehicles

Curiosity Labisalsoin discussion with afirmto build asolar canopy overits mobility facility

with a wall of expiring batteries from the city’s EV fleet to store power. « Electricvehicle infrastructure development for providing charging and powergrid

management
¢ Environmental sensors. Curiosity Labis working with partnersto testa variety of

environmental sensors. These include sensors that detect breaks in waterlinesand
problems with fire hydrants as well as others that detect room occupancy and control - Autonomous vehicles for publictransportation
temperaturesto avoid heating and cooling unused spaces.

+ Smart buildinginfrastructure forimproving safety and sustainability

. . . ) . « Digital connectivity through Wi-Fi and 5G mobile technology to make it all happen
e Smart drone solutions. Using drones to facilitate cumbersome construction activities, such

as tying togetherrebar before concrete is poured, is one example. Anotheris adevice set These lastwill be critical, he says, notonly for the future of urban populations and digital
atop buildings with aroboticarmto change out drained batteries on drones so they can literacy, butalsoto allow cities to manage infrastructurein places they can’t easily reach
return to flight. with fiberoptics. “It will enable roll-out of connected cameras equipped with Al to process

and send back data,” Branham explains.
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Perth, Australia

Focusing on livability, sustainability, prosperity — and nightlife

Perth, the capital city of Western Australia and a major hub for
resource industries, has been ranked as one of the most livable
citiesin the world due to the quality of its healthcare, education,
infrastructure, culture, and environment, among other factors. But
Perth faces an unusual challenge: not enough people live in the city
itself, leaving the city center almost deserted in the evening.

To attract more residentsand create a more vibrant urban
environment, Perthin 2022 launched a 10-year StrategicCommunity
Plan based around three main pillars: making the citylivable (safe,
socially cohesive, inclusive, and activated), sustainable (with a healthy
environmentand social and economicsystemsin balance), and
prosperous (successfuland thriving).

“Almostall of our strategies have been approved fora 10-year
timeframe,” says Daniel High, Alliance Manager of Economic
Development at the City of Perth. “We understand intrinsically thata
prosperous city needs to be livable and sustainable as well. We have
acknowledged that we need to hitthose goals by having more people
reside within the city.”

While the greater Perth metropolitan areanow is home to more than
2 million people, the city itself has just over 30,000 residents. High
saysthe city’stargetis to have 50,000 residents by 2030 and 90,000
by 2050. Priorto the pandemic, the population swelled to more than
200,000 inthe central businessdistrict during the working day.

“We need to transitionoursmallareato be more active day and night
outside of that workforce, which is whywe want to grow our
residential population,” he says. “We would have a more self-sustaining
local economy if we had moreresidents close to our retail core.”
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Perth had a particularly stronglockdown during the pandemic, which
turneditinto a safe place, attracting many expatriates. In 2021, its
residential population jumped more than 7%, although in 2022 the
rate has slowed to 2% growth. The city has also benefitted froma
higherrate of workers returningto offices that othercities —about
70%, says High. “However, work from home is still a powerful trend
that we need to consider,” he says.

Enhancing livability

To appeal tonew residents as well as commuters and tourists outside
of business hours, Perth seeks to develop inclusive, thriving
neighborhoods where residents can live, work, and socialize safely.
The city isworking tofill housing gapsinthe central business district
with special zoning andincentives for development.

“A biglivability goal is around housing projects,” says High. “We also
needto build on our residential infrastructure and upgrade our
cultural facilities so that we have more recreational areas to offer.”

The city has been promoting adaptivereuse of underutilized buildings
for both residential and recreational uses, including revitalization of
old theaters—one of which now has a basketball court. High says
many of the city’s retail malls occupy heritage buildings, and itis
incentivizing developments such as a new theaterinside amall to
encourage peopletostaythereinthe evening.

Perthisalsoimprovinglivability by buildingits outdoorlandscape. An
urbanforest plan, which will increase green spaces and boost Perth’s
tree coverfrom 16% to 21%, will help make Perth a more comfortable
place inthe hot summer months for walking and active transport.
That will be critical as the city works to expand its network of bike
pathsand laneways.
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Perth, Australia

Focusing on livability, sustainability, prosperity — and nightlife

Dedicated sustainability unit

Increased green space and canopy coverage is part of the
second pillar, sustainability. Perth is committed to lowering
emissions, harnessing renewable energy, and building a
greencity. Its climate targets are aligned to those of the
state government, aimed at reaching net-zero by 2050.

Perth has created a dedicated sustainability unitto oversee
implementation of smart building technology in the city’s
own facilities. The unit will also oversee incentive schemes
both for retrofitting older structures and setting standards
for new construction. In addition, the city is partnering with
leading companies based there —particularly mining giants
BHP and Rio Tinto—in testing new sustainability
technologies, whichitthen planstoroll out more widely.

A recentsmartirrigation project covering 106 city parks
resultedina30% to 50% savingsinwaterand a reductionin
electricity use forpumps. High also cites smart lighting
projects around new housing and recreational
developments—such as a new sports complex opened four
years ago—thatare contributingto a reductionin power
usage. Other pilot projects slated for wider roll-out include
solarroofs on city car parks with battery storage to supply
newly added electricvehicle charging stations.

High seesthe city’s long-term goal of growingthe urban
population asacontributortoa greenerregion. “Having
more people residein the city has huge sustainability
benefits, particularly for reducing the need for
transportation,” he says. “The greater Perthregionhasa
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terrible urban sprawl, where many peoplespend alot of
money on fuel to go to jobsinthe city.”

Building prosperity

Livability and sustainability are crucial for Perth’s third pillar,
prosperity. While already hometo more than 1,000
companies, including many energy and resources startups,
Perthislookingto attract more by offering support for
cooperative research centers, startup incubators specializing
intechnologies such as artificial intelligence and,
particularly, green hydrogen technology.

That isespecially relevant for Perthsinceitisacenterfor
the miningindustry, which sees green hydrogen as a more
practical alternative than electrification for decarbonizingits
heavy equipmentand vehiclesinremoteareas. High sees
considerable potentialfor demonstration projects such asa
hydrogen refueling station on city-owned property. “It
would give visibility to these types of options forlarger,
heavyvehicles,” he says.

Also, arecentagreementwiththe state and federal
governments, the Perth City Deal, will bringin over$1.5
billioninfundingforhousingand other projects, resultingin
thousands of new jobs. The planincludes relocation of
several universities, which willdraw in about 15,000 more
students, a central part of creatinga knowledge economy
and expandingthe resident base. However, High explains,
livability is crucial to making the plan work. “The key is not
justattracting talent, butretainingit, by makingthe citya
fun place to be, and creating experiences,” says High.

Areas of future-readiness where Perth has made very
good progress

Adapting to citizen
expectations around
health, safety,
urban services

Attracting and
developing needed
talent and skills

Ensuring citizen
safetyand health

Building trust and

transparency

Fostering
inclusiveness and

equity

Technologies that will be most important for Perth to
achieve its future-ready plans
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Source: ThoughtlLab Future-ready cities survey
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Seoul, South Korea
Reimagininga city in the metaverse

Imagine a city where citizens can live, work, and socialize
without leaving theirhomes—where they can interact with city
staff without waitingin line, participate in town meetings and
engage in community activities. That is what the metaverse
may mean for cities—and Seoul isinvesting $29 million to make
it happen.

At the end of 2021, as the world still battled the coronavirus
pandemic, large events and festivities such as New Year’s
celebrations were still restricted or completely avoided. But
instead of cancelingits famous annual bell-ringing ceremony on
New Year’s Eve at Bosingak Pavilion, the Seoul Metropolitan
Governmentwelcomed partygoers to a private metaverse
platform, where virtual avatars were able to mingle, watch
performances, and celebrate the new year fromtheirdevices.
Over 16,000 residents participated in the virtual festivities.

The metaverse isanimmersive virtual-reality space, accessible
throughthe internet, where users—called avatars—caninteract
with each otherand with the virtual world around them. The
success of several pilotinitiatives has encouraged the city of
Seoul to create its own publicplatform, Metaverse Seoul, a
virtual space accessibleto everyoneinthe world, designed as a
digital twin orreplica of the city.

“Metaverse Seoul is avirtual counterpart of ourcity. It allows
people to experience Seoul anywhere, atany time, aslongas
they have devices,” says In Dong Cho, first vice mayor of Seoul
Metropolitan Government. “The metaverse willenable peopleto
interact withoutthe limitations of time and space. Itisa
technology that can fulfillcitizens’ needs by allowing an
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experience of creative contentand services thatare
unimaginable inthe reality.”

Metaverse Seoul will be implemented in stages over a period of
five years, from 2022 to 2026. At present, stage one is scheduled
to launch by the end of 2022. Itisbeingfunded with the city’s
own budget, although certain services related to the tourism
sectorare partly funded by the national budget.

A virtual world of endless possibilities

In the metaverse, citizens from all overthe world willbe able to
discover Seoul and socialize. They will have the opportunity to
formsocial relationships through various activities like gaming
and cultural events, and to communicate via online chats, voice
chats, and video calls. Metaverse users themselves will be able to
buildtheir own virtual space and create and share their content.

But Seoul, with an eye to how the metaverse cantransformits
relationship withits citizens, is taking it one step further by
linkingittothe city’sadministrative information system and
giving the publicaccess to various city services. Forinstance,
citizens willbe able to apply for civicdocuments and acquire
information on topics such as the local tax system.

Companies will also benefit. They will have the possibility to
promote their businessesin various ways and carry out
investment consultations at the Metaverse Seoul Fintech Lab, a
business assistance entity completely funded by the Seoul
Metropolitan Government, to offer customized support to
fintech start-ups.
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Seoul, South Korea

Reimagininga city in the metaverse

Using advanced technologies to drive
metaverse development

Seoul hasbeen able to push the metaverse
projectforward thankstoits already strong
endowment of smart-city infrastructure and
services. Forexample, 5Gis denselyinstalled
across the city and most citizens are familiar with
the digital world, with 93.2% using the internet.

Seoul alsois partnering with technology
providers and other private firms to achieve its
future visionforthe city. Metaverse Seoul is
drawing on advanced technologies, forinstance
using 3D modelling to create virtual spaces and
digital avatars; Aland big datato proactively
analyze citizens’ need and provide tailored
services; the cloud to process and store massive
amounts of data; and even NFT and blockchain
technology to connectownershipinthe virtual
and real worlds and to prevent dataforgery.

Benefits forthe city

Expandingthe publicservices available to citizens
viathe metaverse will increase efficiency and
reduce costs for the city. Without the limitations
of time and space, Metaverse Seoul willalso help
maintain city servicesin times of crisis, like the
global pandemic, and ensure the efficiency and
continuity of the city’s administration.
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The metaverse can contribute to urban
developmentand problem-solvingin other ways
as well. “The metaverse space, as a digital twin,
allows us to proactively diagnose urbanissues
and possibly develop solutions. This helps reduce
costs that may be otherwise required for
diagnosis and unexpected accidents and ensure
the safety of our citizens,” says In Dong Cho.

In addition, the virtual space willbe used as a
new communication channel to promote tourism
and increase salesforlocal businesses.

Asthe city government getsready tolaunch the
first stage of thisinitiative by the end of 2022, it
expectstoface challengesalongthe way.
Metaverse creators cannotleave users without
support, which generates the need for platform
moderation. Protecting users’ identitiesis
another challenge, as accounts can be hacked,
and identities stolen. Creators mustalso ensure
data privacy as this new universe reveals
locations, merchandiseinformation, and other
forms of user data.

Despite these challenges, the city is excited to be
a front-runnerin usingthis type of technology,
whichitbelieves will be amodel forothercities
globally tofollow.

Technologies that are crucial in the development of Metaverse Seoul

Al AR/VR
Al'is usedto monitorservers Users can onboard the metaverse

forimproves cybersecurity servers using VR glassesto create
and forsmarter responses. a real virtual experience.

Digital twins
Digital twintechnology
brings realisminto the

virtual world by creating
exactreplicas of reality.

e
Edge computing
Takes care of the fasterdata
transmission. It allows users to enjoy

fast computing without having to set
up an entire hardware infrastructure.
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Blockchain
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fungible tokens, smart contracts,
cryptocurrency, and virtual real estate.
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The metaverse uses wireless ona large

scaleandloT sensors are needed to
pairupall sorts ofdevices(VR sets,
speakers, phones, computers, etc.)

The metaverseis a new challenge for usand we will surelycome upon many
trialsand errors. However, if we share our experiences in designing and
building the metaverse with one another, we will be able to reduce such
trials and errors and fast-forward to the day when everyone enjoys the
benefits of future technology. We look forward to working together with

other cities in producing great synergy.

In Dong Cho
First Vice Mayor, Seoul Metropolitan Government
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Toyota City, Japan

Reinventing mobility for an ageing society

Toyota City, located in Aichi Prefecture, Japan, changed its
name from Koromo in 1959 to reflect the importance of its
main employer, Toyota Motors Corp. Since then, the city has
grown in population to almost half a million. With one out of
sixresidents expected to be over75 by 2030, the city is
rethinking mobility and other services for an aging citizenry.

Toyota City has received recognition from Japan’s government
as an "EcoModel City" and "SDGs Future City," reflectingits
environmental and energy-related achievements. Foryears, the
city has aimedto create a comfortable, low-carbon lifestyle for
its citizens. Since it adopted the 2030 Agenda, sustainable urban
development has become a cornerstone of the city’s policies.

The Japanese baby boom generation, born from 1947 to 1949,
moved to Toyota Cityin large numbers to take up employment
with automotive companies. They will reach the age of 75 by
around 2025. Concerned about this “super-aging society,”
Toyota City has launched initiatives to promote betterliving
conditions and mobility forits oldercitizens.

To ensure thatitsresidents, particularly the elderly, have access
to sustainable mobility, Toyota City is betting heavily on new
technological advances and the development of CASE
alternatives (Connected, Automated, Shared and Electric).

Connected and shared

Forinstance, the city’s Tasukeai (mutual help) Project provides
health monitoring, mobility support, and outing services for the
elderly. The cityis also conductingan on-demand grocery
delivery experiment using ultra-compact battery electric
vehicles. A 5-kmradius around Toyota City Stationin the city
centeristhe defined delivery targetarea, and a smartphone
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applicationis usedto centrally manage everything from store
selection, ordering, and orderreceiptto paymentanddelivery.
The number of registered members has reached more than
4,000. This delivery service has been particularly useful during
the pandemicand will remainagreat helptothe aging
population post-pandemic.

The LIFE Project supports the elderly and others to travel out of
theirhomes by themselves. Atits centeristhe modification of
ultra-compact mobility vehicles (COMS) to specifications
suitable fordrivinginrural villages and for daily transportation.
These shared vehicles are converted to low-speed driving
specifically forelderly citizens. This initiative improves their
quality of life and extends their healthy life expectancy by
promoting outings, especially in depopulated areas.

Automated and electric

Through public-private partnerships, Toyota City is supporting
the testing of driving support software that contributes to
trafficsafety and facilitates automated driving. Itis working to
create more advanced automated driving services in the future
that will enable all citizens to move safely.

The city is also promoting next-generation vehicles equipped
with external power supply functions. These environmentally
friendly vehicles can serve as a powersource intimes of
emergency. The city usesthemfordaily transport but, if
necessary, can take themto places that need electricity during
blackouts. The city offers amonetary subsidy to citizens who
want to purchase one of these next-generation vehicles and
asksthemto cooperate intimes of emergency by taking their
cars to locations that lack electricity.
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Toyota City, Japan

Reinventing mobility for an ageing society

Leaving no one behind

Underlying these mobility initiatives is Toyota City’s
pledge to "leave noone behind," the main goal of
the city’s strategicagenda. In addition to mobility,
the city provides administrative services in the spirit
of equality tocitizens who are generally perceived
as vulnerablegroups, regardless of age, gender,
disability, race, economic, or other status.

To deliveronits pledge, Toyota City brings together
allits stakeholders, including citizens, private
companies, and otherorganizations, to develop and
help achieve the city’s sustainable goals. This
includes mechanisms to ensure thatthe views of all
citizensare reflected inthe city government’s
policies.

The E-Monitor System, for example, allows anyone
who registers to express theiropinions directly to
the Toyota City administration. When major policy
decisions are made by the administration, such as
its sectoral plans, it offers astandard process to
receive publiccomments.
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Toyota Corp’s new living lab

Toyota Motor Corp. is promoting the creation of the Toyota
Woven City, a brand-new, fully autonomous community designed
as a living laboratory, specifically to test out new technology like
self-driving vehicles. Not to be confused with Toyota City, Toyota
Woven City will be built on the 700,000-sq.-meter site of aformer
Toyota plant near Mount Fuji, a two-hourdrive outside of Tokyo.
The project has beenindevelopmentsince February 2021. Its
Phase 1 opening will be from 2024 to 2025, and it will include the
necessary infrastructureforits first residents.

Woven City will have three types of streets: one forautomated
mobility, anotherforpedestrians, and athird for both pedestrians
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and personal mobility. Underground, there willbe afourth
pathway specifically for the movement of goods, where the city's
logistics network will also be installed.

While Woven City only has 360 initial residents, the future
populationis forecasttoreach 2,000. The city's fully connected
ecosystemis powered by clean energy sources like solarenergy
and hydrogenfuel cells. Afleet of Toyota's self-driving electric
vehicles, called e-Palettes, will be used fortransportation,
deliveries, and mobile retailthroughout the city.

The city aims to test new technologies like automated driving,
artificial intelligence, and robotics in areal-world environment.
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