Chapter 6

and societies amidst the fourth industrial revolution, or the exponentially paced disruption caused by the
possibilities of billions of people connected by mobile devices, with unprecedented processing power,
storage capacity and access to knowledge. These possibilities will be multiplied by emerging technological

Cities are at the centre of these changes as the concentration of people and human activities encourage
health facilities are located and the home of the research institutions that are working assiduously to develop
a vaccine. They are the home base for the technology companies that have produced the tools for millions to
is poised to further shape the future of cities.
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1. Cities are rapidly deploying technology to address a wide range
of urban challenges.
2. New technologies and innovation provide opportunities for
cities to meet the SDGs and generate immense value from the
process of urbanization.
innovation and technology in urban areas.
4. The global demand for smart cities is growing rapidly, from

2

US$622 billion in 2017 to US$1 trillion in 2019; this is expected

technologies persist, potentially deepening inequalities

1. Cities must work to promote effective policies to protect
citizen data and empower citizens to understand how to
protect their personal data.
2. Clear, ethical frameworks and institutional arrangements for
data collection and data sharing should be put in place.
innovation and is not a substitute for improving governance.
4. Results of smart city experiments are mixed and particularly
poor when these efforts are technology- rather than peopledriven.
5. Technology cannot displace citizen engagement in community
and city affairs.

Cities are at the centre of the
technological changes occasioned by
the fourth industrial revolution, namely
the move towards big data, quantum
computing, the Internet of Things (IoT),

180

WORLD CITIES REPORT 2020

181

Innovation, Technology and the
Value of Sustainable Urbanization

At a time when the world is rapidly
urbanizing in the context of serious
climate, resource, public health and
ecological challenges , the need for
innovation broadly understood takes on
particular force

6.1. What is Innovation and Why Does It
Matter?
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City governments can also be innovators
drawing on, and in some cases creating,
new technologies as well as developing
legal and institutional innovations to
improve and transform government
processes and service delivery

20
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6.2. Civic Technology for Urban Innovation

Technology is not neutral and moral
values like bias and discrimination are
often embedded in the very design and
workings of these innovations
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Smart car (HUD) , Autonomous self-driving mode vehicle on metro city road iot concept with graphic sensor radar signal system and internet sensor connect. © Zapp2Photo/Shutterstock

Cities can work to create systems that
enable citizens to deliberately use their
phones to collect data
6.2.2. Civic technology for urban mobility
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Box 6.1: How citizen reporting for municipal response evolved from “Dial 311” to SeeClickFix to civic apps
In 1996, Baltimore, US, launched a three-digit non-emergency phone number, 311, that residents could call to report municipal issues
public sector can and should be more closely connected with citizens and their needs. At the same time, 311 had the additional
impact of collecting reams of data about government operations.
Its back-end system, Customer Relationship Management software, captured details about every phone call, query, complaint and
dedicated to making cities work better, facilitated the development of Open311 software in 2010 to help other cities adopt the
system as a free tool rather than buying proprietary software.

individuals were more likely to use Boston’s 311 app than the traditional phone number or website. For certain disabled residents,
app-enabled engagement can help leverage services in a way that wasn’t possible before.
Mobile 311 apps gave way to online services like SeeClickFix, which attempt to sell cities access to a platform that falls somewhere
between a 311-call centre and a social network. SeeClickFix allows citizens to identify a problem with their smartphone and click
on a map with their location. That geo-located information is then conveyed to the appropriate city government departments. Some
city governments monitor what SeeClickFix users are saying about the places they live, while others take things a step further,
integrating the platform into the city’s back-end systems. Some cities also have bespoke apps, like San Francisco’s water quality app
for its beaches and Calgary’s pet adoption app.
Today, things have gone a step further. Seeing how well mobile reporting apps work for citizens has made governments realize that if
it works for citizens, it can work for internal operations too. From SeeClickFix to custom purpose-built reporting apps, what began as a
humble call centre has evolved into a nimble and reliable way for government to target scarce resources on its most vexing problems.
Sources: Wood, 2016; Snow, 2017.

Not all urban innovations require high-end
technology skills or equipment
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Figure 6.1: Public transport map for Nairobi

Source: Civic Data Design Lab/Digital Matatus Project (www.digitalmatatus.com).

Very high - 39,890KES
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Box 6.2: Digital Matatus project maps minibuses in Nairobi
In cities where informal transport systems are the primary form of urban mobility, local authorities do not have basic data on
their transit systems because these systems are run by many different private actors who do not collect or share data on routes,
passengers and frequency. Digital Matatus was a pioneering mapping project that helped catalyse ongoing efforts to map informal
transport systems in African and Latin American cities.29 This collaboration between the University of Nairobi, Columbia University,
matatu (minibus) routes and stops using GPS enabled mobile
phones in 2013.30
public transport map for the city. The regularly-updated data is open source and the routes have been integrated into different
apps including Google Maps. This data is also being used to measure access to health facilities31 and green spaces as well as to
measure the proportion of the population with access to frequent public transport, which is the indicator for SDG target 11.2.32
Many cities across Africa and Latin America are similarly collecting bottom-up data for their transit systems.33 In Addis Ababa,
Ethiopia, software developers came up with the idea of putting a simple QR code on buses that contain the map for that route and
in Maputo, Mozambique, a company developed an information screen for the public.

Measuring the SGD11.2 target
Very high - 39,890KES

Income Group - Avg. shillings/mo.

high - 22,084KES

Medium high - 13,352KES
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Source: Fried et al., 2020.

6.2.3. Tracking COVID-19
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The latest frontier for mobile
technology and big data is
understanding and managing the
spread of COVID-19

It is important to note, however,
that in many of the world’s cities
substantial numbers of people
cannot transition to remote
learning and also face exclusion
from these technologies

Box 6.3: Ten technology trends accelerated by COVID-19
The coronavirus disease (COVID-19) pandemic has accelerated key technology trends, including digital payments, telehealth and
robotics, which can help reduce the spread of the disease while helping businesses stay open. These technology trends can help make
society more resilient in the face of pandemics and other threats, as well as considerations about their effects on business, trade,
work, production of goods and services, education, health care and entertainment.
Online shopping and robot deliveries
COVID-19 has transformed online shopping from a nice-to-have to a must-have around the world. Online shopping needs to be
supported by a robust logistics system. In-person delivery is not virus-proof. Many delivery companies and restaurants in the US and
China are launching contactless delivery services where goods are picked up and dropped off at a designated location instead of from
or into the hands of a person. Chinese e-commerce giants are also ramping up their development of robot deliveries. However, before
robot delivery services become prevalent, delivery companies need to establish clear protocols to safeguard the sanitary condition of
delivered goods.
Digital and contactless payments
Cash might carry the virus, so central banks in China, US and the Republic of Korea have implemented various measures to ensure
banknotes are clean before they go into circulation. Contactless digital payments, either in the form of cards or e-wallets, are the
recommended mode of payment to avoid the spread of COVID-19. Digital payments enable people to make online purchases and

188

WORLD CITIES REPORT 2020

payments of goods, services and even utility payments, as well as to receive stimulus funds faster. The availability of digital
payments relies on internet availability, internet-equipped devices and a network to convert cash into a digitalized format.
Working remotely
Many organizations have asked their employees to work from home. Remote work is enabled by technologies including virtual
private networks, voice over internet protocols, virtual meetings, cloud technology, work collaboration tools and even facial
recognition technologies. Working remotely poses challenges to employers and employees. Information security, privacy and timely
tech support can be big issues. Working remotely can also complicate labour law issues, such as those associated with providing
a safe work environment and income tax issues. If remote work becomes more common after the COVID-19 pandemic, employers
may decide to reduce costs and hire people from regions with cheaper labour costs. Not all jobs can be done from home, which
creates and reinforces disparity. Well-educated, white-collar workers are more likely to have jobs that allow them to work from home
unlike informal sector workers and those employed in service jobs deemed essential during lockdown.
Distance learning
As of mid-April 2020, 191 countries announced or implemented school or university closures, impacting 1.57 billion students. Many
educational institutions started offering courses online to ensure education was not disrupted by the lockdown. Technologies
intelligence-enabled robot teachers. Concerns about distance learning include the possibility that the technologies could create a
wider digital divide in terms of readiness, availability, affordability and income level.
Telehealth
Telehealth can be an effective way to contain the spread of COVID-19 while providing essential primary care. Wearable personal IoT
where medical costs are high, it is important to ensure telehealth will be covered by insurance. Telehealth also requires a certain
level of tech literacy to operate, as well as a good internet connection.
Online entertainment

the outbreak of COVID-19.
Supply chain 4.0
The coronavirus pandemic has created disruptions to the global supply chain. With physical distancing and quarantine measures,
some factories are completely shut down. Heavy reliance on paper-based records, a lack of visibility on data and lack of diversity
and flexibility have made existing supply chain system vulnerable to any pandemic. Core technologies such as big data, cloud
computing, IoT and blockchain are building a more resilient supply chain management system for the future by enhancing the
accuracy of data and encouraging data sharing.
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3D printing
3D printing technology has been deployed to mitigate shocks to the supply chain and circumvent export bans on personal protective
equipment. 3D printing offers flexibility in production: the same printer can produce different products based on different design
issues involved in producing parts that are protected by patent. Second, production of certain goods is subject to regulatory
regimes, the place of origin, impact on trade volumes and product liability associated with 3D printed products.
Robotics and drones
COVID-19 has made the world realize how heavily it depends on human interactions to make the economy work. The pandemic
provided a strong push to rollout the use of robots, which have increasingly been used to disinfect areas and deliver food to those in
quarantine. Drones have walked dogs and delivered items. While there are some reports that predict many manufacturing jobs will
be replaced by robots in the future, at the same time, new jobs will be created in the process. Policies must be in place to provide

5G and information and communications technology
All these technology trends rely on a stable, high-speed and affordable internet connection. While 5G has demonstrated its
importance in remote monitoring and healthcare consultation, the rollout of 5G is delayed at a time when the technology may be
needed the most. The adoption of 5G will increase the cost of compatible devices and the cost of data plans. Addressing these
issues to ensure inclusive access to internet will continue to be a challenge as the 5G network expands globally.
Source: Xiao and Fan, 2020.

6.2.4. Measuring air and water quality

paying special attention to air quality and municipal and other
waste management

Besides mobile phones, other kinds
of sensors like air or water quality
monitoring devices are also becoming
less expensive and more widely
available, allowing cities and their
citizens to monitor environmental
conditions more cheaply and frequently
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Box 6.4: Measuring air pollution with low-cost air quality monitoring networks
In 2012, poor air quality was responsible for seven million premature deaths, making it the world’s single largest environmental
health risk. Air pollution is a major problem in cities across the globe and it requires a data-driven approach. But a large gap exists
in the abilities of different cities to measure and model air pollution and relatively few have air quality monitoring systems in place.
Low-cost air quality sensors have the potential to bridge this data gap. UNEP in partnership with the company Alphasense, the
University of Cambridge, the NASA-GLOBE citizen science programme, the Wajukuu Arts Collective and the Kibera Girls Soccer
Academy conducted an experimental deployment of six low-cost air quality monitors in schools across Nairobi.
Despite technical limitations, this experiment showed that sensors can provide indicative measurements of air quality that are valuable
to local communities. It also found that such a sensor network can play an important role in engaging citizens by raising awareness
about the importance of addressing poor air quality. Sensors are clearly a potentially important complement but not a substitute for
be solved. However, when carefully interpreted, data from low-cost monitors can be useful and this experiment helped inform Nairobi’s
air quality management plan. Increasingly, African governments are supporting their cities to measure air pollution. Both Ghana and
Senegal, for example, have monitoring stations, air quality management plans and air quality indexes for citizens.
Low Cost Air Quality Monitor installed in a school in Nairobi

Source: deSouza et al, 2017.
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6.3. Technology Firms and the Smart City

The global demand for
smart cities is growing
rapidly, from US$622
billion in 2017 to US$1
trillion in 2019
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Central Park, Incheon, South Korea. © PKphotograph/Shutterstock

Box 6.5:
Tech giant Google and its spinoff urban development company Sidewalks Lab is a prime example of the growing smart city business
biggest challenges.”52 In 2017, Sidewalks Lab reached an agreement with the City of Toronto to redevelop a 12-acre (4.9-hectare)
waterfront industrial parcel into a futuristic neighbourhood. The company’s experimental master innovation and development plan,
Toronto Tomorrow, was unveiled in 2019 and envisioned self-heating sidewalks, underground trash chutes, flexible streets and
53

While the conditions of Sidewalk Labs’ agreement required actively negotiating with municipal entities to ensure that the planned
citizen engagement processes.54 They were also wary of the degree of surveillance that Toronto Tomorrow would entail and how
much data the tech giant would ultimately control.55 In July 2020, Sidewalk Labs ended the project citing economic uncertainty due
to the COVID-19 pandemic.
Source: Sidewalk Labs, n.d.; Summers, 2019; Weiditz, 2020.
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Another smart city approach involves
cities, rather than national governments,
more centrally in the driver’s seat in
creating smart city projects.

Figure 6.2: Government of India’s smart city mission
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6.4. The Bottom-up Smart City: Urban
Labs, Open Data and the Open-Source
Movement

6.4.1. Cities and open data

Cities and the people who live in them
to innovate in order to make their cities
better places
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Open data and open
source software
contribute to increased
economic development
as well as resilience in
planning and service
provision.
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Figure 6.3: Digital principles for development
Design with the User

Build for Sustainability

Reuse and Improve

Understand the Existing Ecosystem

Be Data Driven

Address Privacy & Security

Design for Scale

Use Open Standards, Open Data,
Open Source, and Open Innovation

Be Collaborative

Source: www.digitalprinciples.org.

To leverage open data as a resource,
cities have to develop their own ICT
capabilities to help build and organize
data as well as portals to share this data
in a standardized format

196

WORLD CITIES REPORT 2020

Box 6.6: Hackathons leverage open data to build city tech tools
The idea of running a hackathon to leverage new ideas for how to use open data in cities has caught on across the world. One
Apps for Democracy, held in Washington, DC in 2008 to leverage the city’s 200
opened datasets as catalogued by a third-party company. The city found sponsors to provide US$50,000 in prize money for
the top three apps. The hackathon resulted in 47 successful designs, which helped raise an estimated US$2.3 million for the
city itself. But this value is only created when cities have the resources to make data available in a useful form and requires
an existing civic-minded tech community. In addition, many of the innovative ideas do not get developed and hence are not
sustained requiring a more iterative and collaborative approach. Communities of “civic hacktivists” are growing across the
Source: Smith, 2017.

6.4.2. Urban labs
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Box 6.7:
programme
Created in 2009-2010, Town+Gown is a city-wide
university-community partnership programme, resident
at the New York City Department of Design and
Construction, that brings academics and practitioners
together to create actionable knowledge in the built
environment.
Town+Gown is an open platform research program that
uses service (experiential) learning and faculty-directed
research to facilitate partnerships between academics
and practitioners on applied built environment research
projects through the collaborative inquiry model of
systemic action research.
Town+Gown aims at increasing evidence-based analysis,
information transfer, and understanding of the built
environment, using, in many instances, New York City’s
built environment as a laboratory for practitioners
working in the city’s physical spaces, and academics
in the built environment disciplines, with the ultimate
objective of making changes in practices and policies
based on research results. The programme involves city
departments partnering with university teams sharing
data and insights on problems that university teams work
on. The city then organizes for events where the projects
are presented and discussed in public. Joint solutions to
city problems emerge out of this dynamic.

The geography of current technological
innovation, however, is riven with
inequalities, with many profound
implications for society

Source: https://www1.nyc.gov/site/ddc/about/town-gown.page

6.5. Cities and the Uneven Geography of
Technological Innovation
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Figure 6.4: Global distribution of top 100 digital companies and market capitalization (US$ billion)
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Source: Murphy, 2018.

engineering and technology research
that forms the basis of much of the core
of technological innovation is also very
unevenly distributed globally
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Figure 6.5: Global distribution of venture capital
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A great diversity exists among cities in
terms of their orientation towards the
increasingly dominate the world’s most
economically dynamic cities

200

WORLD CITIES REPORT 2020

6.6. Digital Exclusion, Data Privacy and the
Perils of New Technologies

Figure 6.6: The San Francisco Bay Area innovation system
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The problems of digital exclusion and
new technologies persist

How to manage and regulate technology
companies is a major challenge

Cities must work to promote good
policies to protect citizen data that get
collected via these new services and
empower citizens to understand how to
protect their personal data
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6.7. The Importance of Governance and
Digital Rights

Municipal data is increasingly becoming
a strategic resource that enables local
governments to carry out their mission
and programmes effectively

literacy

Clear, ethical frameworks and
institutional arrangements for
data collection and data sharing
should be put in place
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6.8. Concluding Remarks and Lessons for
Policy

New technologies and innovation
provide opportunities for cities to meet
the SDGs and generate immense value
from the process of urbanization

Cities are exploring new ways to
engage with residents to ensure equity
and justice including access to and
regulation and management of new
technologies
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Cities have become highly adept at
sharing and adapting new innovations
on their own, accelerating the diffusion
of good ideas and speeding global
learning
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