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Humanity faces an unprecedented challenge due to COVID-19. The global pan-

demic has brought changes that upended our daily life. Cities that have long 

served as the center of civilized societies where people, goods, and ideas gather 

and as a place of living where more than half of the global population live now 

are not immune from such disruptions. 

In fact, cities have been under pressure before COVID-19 due to urbanization 

underway around the world. In addition to the chronic urban issues like air pol-

lution, traffic congestion, and lack of housing supply, COVID-19 exposed how 

vulnerable such congregate living environment can be to communicable disease. 

Risks of extreme weather events seem to be growing in both frequency and inten-

sity as the news of record-breaking rainfalls, heat waves, and typhoons show, and 

it raises the question of cities’ resilience to natural disasters. 

Against this backdrop, more and more countries now turn to smart city to build a 

new urban model where technological innovations from the fourth industrial revo-

lution can be applied to solve urban problems and improve the living environment. 

Korea has pursued smart city development as a national priority and introduced 

various policies, projects, and initiatives. The two national pilot smart cities 

are being built from scratch to create test-beds for smart city technologies and 

Greetings
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코로나19 팬데믹으로 인류는 전례 없는 위기에 놓여 있으며, 일상이 송두리째 바뀌는 

거대한 변화를 맞이하고 있습니다. 사람과 물자, 그리고 정보가 모이는 문명의 플랫

폼이자 전 세계 인구의 절반이 모여 사는 삶의 터전인 도시 역시 예외일 수 없습니다. 

전 세계적으로 도시화가 가속화되는 가운데, 우리는 이미 환경오염, 교통체증, 주택 

부족 등 고질적인 사회 문제를 겪어왔습니다. 더욱이 최근 코로나19 사태를 겪으면서 

인구 밀집에 따른 질병 확산의 위험성이 극명하게 드러났습니다. 기후 변화 또한 심

화되면서 과거보다 빈번하게 발생하는 집중호우, 폭염, 태풍 등 재난상황에서의 도시

의 기능과 역할도 더욱 커지고 있습니다. 

이에 세계 각국은 도시 문제의 해결과 도시민들의 삶의 질을 높이기 위한 대안으로 4

차 산업혁명의 혁신적인 기술을 기반으로 하는 새로운 도시 모델인 스마트시티 구축

에 나서고 있습니다. 

대한민국 역시 스마트시티를 핵심 국정과제로 추진하고 있습니다. 세계 최초로 백지

상태의 부지에 스마트시티 기술을 온전히 구현하는 국가시범도시 사업을 추진하고 

있고, 전국 28개 도시에서는 125개의 서비스를 실증하고 있습니다. 또한, 2020년 12

월에는 문재인 대통령께서 ‘대한민국 탄소중립 선언’을 통해 사회 전 분야에서 탄소중

인사말
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services. 125 smart city services are being experimented in 28 cities across the 

nation for validation and verification. After the pledge of President Moon Jae-in 

to make Korea carbon neutral by 2050 in his address in December 2020, a new 

project of building a smart waterside city in Saemangeum was launched. 

A smart city is a platform for innovation. Exchanges of ideas and convergence 

of technologies across sectors on this platform can help us discover solutions to 

urban problems faster and more efficiently. 

Given its immense potential, it gives me great pleasure to contribute this message 

to the inaugural issue of Smart City Top Agenda. In this annual journal, experts 

representing diverse areas of smart city share their insights and offer guidance on 

sustainable urban development. Also, their suggestion on the role of smart cities 

in the post-COVID-19 era will remain highly relevant as cities will go through 

changes induced by the pandemic. 

I wish this journal will give us a new conduit for exchanging ideas and engaging 

in constructive conversation on smart cities. I also look forward to interactions 

with readers like you to find new inspiration for future smart city development 

and nurture global leadership for propelling such development. 

Publication of Smart City Top Agenda involved the dedicated work of so many, 

including the experts who put their invaluable thoughts and expertise into words. 

I would like to express my deep gratitude for their contribution. 

Kim Hyun-mee

Minister,  Ministry of Land, Infrastructure and Transport

Republic of Korea  
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립을 강력히 추진해 나가겠다는 의지를 밝히신 데 이어, 그 일환으로 탄소중립 첫 도

시인 새만금 스마트 수변도시 건설의 첫 삽을 뜨기도 했습니다. 

우리가 추구하고 만들어갈 스마트시티는 혁신 플랫폼입니다. 세계의 다양한 분야의 

기술과 아이디어들이 활발하게 교류하고 융·복합되는 과정에서 혁신적인 해법을 더 

빨리, 더 효율적으로 찾을 수 있기 때문입니다. 

세계 각국의 스마트시티 전문가들의 생각을 담은 스마트시티 글로벌 전문가 저널의 

발간이 매우 반갑고 뜻깊은 이유입니다. 이번 창간호에는 다양한 분야의 전문가들께

서 지속가능한 미래 도시의 방향을 제시해주셨습니다. 특히, 코로나19 이후 변화될 

일상 속에서 스마트시티의 역할과 그로 인한 도시의 변화와 비전에 대한 제안도 담았

습니다. 

이를 통해 글로벌 전문가들의 지식과 아이디어가 공유되고, 건설적인 담론의 장이 마

련되기를 희망합니다. 또한, 스마트시티의 미래 어젠다를 발굴하고, 글로벌 리더십으

로 보다 편리하고 안전한 내일의 도시를 만들어 갈 수 있도록 지속적인 소통과 협력

을 당부드립니다. 

끝으로, 오늘의 결실이 있기까지 스마트시티 글로벌 이니셔티브 선도 지원사업과 저

널 발간 작업에 참여해 주신 모든 분들, 무엇보다 소중한 지식을 글로 담아주신 국내

외 전문가들께 감사의 마음을 전합니다.

감사합니다.

국토교통부 장관

김현미
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There are allegedly more than 200 definitions of the term “smart city”. It indi-

cates how high and diverse our expectations are of the smart city, as  demonstrat-

ed by the many  municipal governments that are turning to a smart city for solu-

tions to the problems that they are faced with. To find solutions for complicated 

and unpredictable urban problems, the technology that supports a smart city has 

to converge with solutions. That is the reason the “convergence of heterogeneous 

fields” is one of the essential parts of a smart city.

The convergence of technology and solutions requires a network of experts. 

Specifically, the global concepts, standards, and implementation measures of a 

smart city are established by means of such networks, through which knowledge 

is exchanged and consensus are reached. Business is the same. That's the reason 

countries and cities that are spearheading the smart city initiative are striving to 

build networks centered around them.

We initiated the “Smart City Top Agenda” with the goal of building a global net-

work. We asked nine foreign and two domestic experts about  ̒the role of the smart 

city in future society.̓ We received truly diverse answers from these 11 experts.

Victor Pineda, who has been advocating improved Inclusiveness and Accessibil-

ity through a smart city, is a human rights expert who majored in urban planning 

Preface
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스마트시티에 대한 정의는 200개가 넘는다고 합니다. 많은 도시들이 스마트시티를 

통해 자신들이 직면한 문제를 해결하고자 한다는 점을 감안하면 그만큼 스마트시티에 

대한 우리의 기대가 크고 다양하다는 의미입니다. 복잡하고 예측할 수 없는 도시의 문

제를 해결하기 위해서는 스마트시티를 이루는 기술과 솔루션이 융합되어야 합니다. 

그래서 ‘이종 분야 간의 결합’은 스마트시티의 핵심 중 하나입니다.

기술과 솔루션의 융합을 위해서는 전문가들 간의 네트워크가 형성되어야 합니다. 특

히, 스마트시티의 글로벌 개념 및 기준, 추진 방안 등은 네트워크를 구성하고 그 안에

서 지식이 교류하면서 합의를 통해 이루어지고 있습니다. 사업도 마찬가지입니다. 스

마트시티를 선도하는 국가와 도시들이 자신들을 중심으로 네트워크를 만들고자 하는 

이유입니다.

‘스마트시티 탑 어젠다’는 글로벌 네트워크 구축을 목적으로 추진되었습니다. 우리는 

9명의 해외 전문가와 2명의 국내 전문가에게 ‘미래 사회에서 스마트시티의 역할’에 대

해 물었습니다. 11명의 대답은 다양했습니다. 스마트시티를 통한 포용성(Inclusive), 

접근성(Accessibility) 향상을 주장해 온 Victor Pineda는 도시계획과 사회정책을 전

공한 인권 전문가입니다. 월드 인에이블(World ENABLED)의 대표를 맡고 있는 

머리말
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and social policy. Pineda, head of the World ENABLED, asserts that, when it 

comes to digital technology and physical environment, accessibility has to be 

considered as an integral part not only for the sake of sustainable development 

but also for the sake of equality.

Fernando Villarino, president of the European Network of Living Lab (ENoLL), 

defined “Living Lab” as user-centric multi-stakeholder approaches to open in-

novation. Vilarino argued that citizens should be at the center of innovation to 

ensure that opportunities for innovation can lead to economic growth and social 

progress.

Gerhard Schmitt, professor emeritus of Information Architecture Dept at the ETH 

Zürich, proposed regenerative responsive settlements where citizens are at the 

center. Regenerative responsive settlements are a kind of  smart city where citi-

zens participate in its planning, design, management, and development process 

and government supports it all based on data.

Julie Snell, former CEO of Bristol is Open, is an expert in communications and 

IT. Snell explained the digital divide impact based on her experience with the 

projects she participated in and suggested ways to resolve problems such as in-

equality through such place-based approaches as City Fund.

Anthony Townsend is a smart city expert who is widely known in Korea through 

many events and books. An expert who has been focused on the convergence of 

urban planning and digital technology, Townsend presented the keyword term 

“Urban Tech.” Urban Tech refers to information system-based products and ser-

vices that claim to improve or expand on existing solutions to the problems of 

city management and city life. 
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Pineda는 디지털 기술과 물리적 환경에서 접근성은 평등의 맥락에서 뿐만 아니라 지

속가능한 개발 의제의 필수적인 부분으로 간주되어야 한다고 단언합니다. 유러피

언 네트워크 오브 리빙 랩(ENoLL) 의장을 맡고 있는 Fernando Vilariño는 리빙 랩

(Living Lab)을 다양한 참여자들 간의 개방형 혁신을 위한 사용자 중심 접근 방식이라

고 정의하였습니다. Vilariño는 시민이 혁신의 중심이 되어야 혁신을 위한 기회가 경

제적인 성장과 사회적 진보를 이끌 수 있다고 주장하였습니다. 취리히 연방공과대학 

정보건축(Information Architecture)과 명예교수인 Gerhard Schmitt는 시민이 중심에 

있는 재생적이고 즉각적으로 반응하는 정주지를 제안하였습니다. 재생적이고 즉각적

으로 반응하는 정주지는 시민들이 계획, 설계, 관리, 개발에 참여하고 정부가 데이터를 

기반으로 지원하는 스마트시티입니다.

Bristol is open의 CEO를 역임한 Julie Snell은 스마트시티와 관련된 정보통신 및 IT 

전문가입니다. Snell은 자신이 참여했던 프로젝트의 경험을 통해 디지털 격차가 발생

하는 영향에 대해 설명하고 도시펀드(City Fund)와 같은 장소 기반(place-based) 접근 

방법을 통해 불평등을 해결하기 위한 방안을 제안하였습니다.

Anthony Townsend는 여러 행사와 저서를 통해 우리나라에도 잘 알려진 스마트

시티 전문가입니다. 도시계획과 디지털 기술 간의 융합에 주목해 온 전문가답게 

‘Urban tech’라는 키워드를 제시하였습니다. Urban tech는 도시 관리와 생활에서 발

생하는 문제에 대한 기존 해결 방식을 개선하거나 확장한 정보 시스템 기반의 제품 

및 서비스를 의미합니다. 코펜하겐 비즈니스 스쿨 교수로 재직 중인 Kim Normann 

Andersen은 우리나라 사정에도 밝은 전문가입니다. Andersen은 앞으로 스마트시
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Kim Normann Andersen, a professor at Copenhagen Business School, is an ex-

pert with good inside knowledge of the situation in Korea. Andersen pointed out 

digital leaders such as Denmark and Korea while suggesting that a smart city will 

be a vital part of the political agenda of safety, sustainability, and resiliency in the 

future.

Jorge Saraiva, president of the European Network of City Policy Labs, proposed 

a “Sustainable Innovation Canvas.” The “Sustainable Innovation Canvas” that 

Saraiva suggests, is a work system that provides a shared vision and guides a di-

versified ecosystem.

Mobileye, a company acquired by Intel in 2017, is an Israeli venture startup 

working in the field of self-driving cars. The noteworthy part of the technology 

that Nimrod Dor, a Director at Mobileye, is introducing is the fact that, unlike 

other technologies, it is capable of collecting data before crashes occur and takes 

measures in advance.

Kristi Shalla, a smart city consultant active in the United States, Asia and Europe, 

has proposed efficient and innovative transportation policies ideal for urban, 

suburban and rural areas with different population densities. After reviewing the 

policies each city implemented during the COVID-19 pandemic, Shalla suggest-

ed that we should pay attention to traffic policies in areas with low population 

density in the post COVID-19 world.

Professor Kim Kab-sung, chairman of the 4th Industrial Revolution Committee 

and the Smart City Special Committee, explained the history of the smart city in 

Korea that started with a ubiquitous city, projects currently in progress, and the 

role of the Special Committee.
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티가 안전, 지속가능성, 회복탄력성에 대한 정치적 어젠다에서 필수적인 부분이 

될 것이라고 제안하며, 디지털 선도국가인 덴마크와 우리나라를 주목하였습니다. 

European Network of City Policy Labs의 대표를 맡고 있는 Jorge Saraiva는 ‘지속가

능한 혁신 캔버스(Sustainable Innovation Canvas)’를 제안하였습니다. Saraiva가 제안

하는 ‘지속가능한 혁신 캔버스’는 공유된 비전을 제공하고 다양한 생태계를 안내하는 

업무 체계입니다.

2017년 인텔이 인수한 Mobileye는 이스라엘 자율주행차 관련 벤처기업입니다. 

Mobileye 디렉터인 Nimrod Dor가 소개하는 기술에서 주목할 부분은 다른 기술과 달

리 사고가 발생하기 전에 데이터를 수집하여 조치를 취할 수 있다는 점입니다.

미국, 아시아, 유럽에서 스마트시티 컨설턴트로 활동하고 있는 Kristi Shalla는 인구 

밀도가 다른 도심, 교외, 지방에 적합한 효율적이고 혁신적인 교통 정책을 제안하였

습니다. 코로나19 상황 동안 각 도시가 조치한 정책을 검토한 Shalla는 코로나19 이

후 인구 밀도가 낮은 지방의 교통 정책에 관심을 가져야 한다고 제안하였습니다. 4차

산업혁명위, 스마트시티 특별위원회 위원장을 맡고 있는 김갑성 교수는 유비쿼터스

시티부터 시작해 온 우리나라 스마트시티의 역사와 현재 추진 중인 사업 그리고 특별

위원회의 역할에 대해 설명해 주었습니다.

마지막으로, 국가스마트도시위원회 위원장을 맡고 있는 김도년 교수는 스마트시티와 

도시 재생을 연계하여 디지털 기술을 기반으로 한 도시 생산 생태계 회복을 제안하였

습니다. 김도년 교수는 혁신을 위한 창조적 환경이 갖추어야 할 기능과 스마트 인프

라의 집약체인 혁신 창업 플랫폼을 설명하였고 자신이 직접 참여한 ‘용산전자상상가’



16

Last but not least, Professor Kim Do-nyun, who chairs the National Smart City 

Commission, proposed revitalizing the urban manufacturing ecosystem based on 

digital technology by linking a smart city with urban regeneration. Professor Kim 

Do-nyun explained the functions that a creative environment should offer for in-

novation, and he also introduced the “Yongsan Sangsangga” as an empirical case 

of an innovative startup platform.

If you follow the suggestions presented by these 11 experts, you ̓ ll find they share 

some common ground. Perhaps the common ground is the universal values that 

we haven’t resolved as of yet, but we wish to resolve in a smart city. I hope this 

technical journal will help us think about the future we want to create through  

smart cities.

Son Bong-soo

President of the Korea Agency for Infrastructure Technology Advancement



17

를 실증 사례로 소개해 주었습니다.

11명이 제시하는 화두를 따라가다 보면 공통적인 요소를 발견하게 됩니다. 아마도 그 

공통의 부분이 인류가 현재까지 해결하지 못한, 하지만 스마트시티에서는 해결하고 

싶은 보편의 가치일 것입니다. 스마트시티를 통해 우리가 만들고자 하는 미래를 생각

해 보는 데 이 책자가 도움이 되기를 희망합니다.

 국토교통과학기술진흥원

손봉수 원장
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ABSTRACT

Governments and city leaders around the world face significant challenges in 

transforming their cities to be inclusive and accessible for all citizens. Many 

of these challenges have also been exacerbated by efforts made in response 

to the COVID-19 pandemic. This paper outlines how a human rights approach 

and multidimensional responses that utilize disaggregated data and new 

technologies can effectively overcome these challenges to the benefit of 

persons with disabilities, older persons, and all people residing in urban areas. 

It explores the roles that existing international conventions and frameworks 

can play in improving accessibility standards and outcomes. It also highlights 

the importance of implementing effective training, reporting, and procurement 

strategies to support accessible policies and measures. 

The paper includes numerous best practices examples and a case study to 

showcase the strategies that cities around the world are using to deal with the 

impacts of the COVID-19 pandemic on public health, education, employment, 

and access to essential services. It also includes specific recommendations 

that governments and city leaders can implement to protect the human rights 

of citizens, improve data collection and decision making, and actions that can 

be taken at a local level to improve the wellbeing of persons with disabilities 

and all others as well as to more effectively build back better in response to 

the pandemic. The paper demonstrates that by implementing a comprehensive 

and integrated range of solutions and new technologies that build off actions 

and programs that have already been successfully implemented in other 

Smart Cities around the world, cities can accelerate the digital transformation 

of their infrastructure and services to enhance the accessibility and 

inclusiveness of their cities.   

KEYWORDS

Accessibility, urbanization, digital transformation, inclusive urban development, 

Smart Cities, UNCRPD, persons with disabilities, human rights.
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초록

전 세계의 정부와 도시 지도자들은 도시를 모든 시민들에게 포용적이고 접근 가능한 도시로 전환

하는 데 있어 중대한 도전에 직면하고 있다. 이러한 도전의 상당수는 COVID-19 펜데믹에 대응

하기 위한 노력들로 인해 더욱 악화되었다. 이 논문에서는 세분화된 데이터와 신기술을 활용하는 

인권 접근 방식과 다차원적 대응이 장애인, 노인, 도시에 거주하는 모든 사람들의 이익을 위해 이

러한 도전을 어떻게 효과적으로 극복할 수 있는지에 대해 개관하고 있다. 이 논문은 접근성 가능

성 표준 및 성과를 개선하는 데 있어 기존 국제규약 및 프레임 워크가 수행할 수 있는 역할을 탐

색하고자 한다. 또한 이 논문은 접근 가능한 정책 및 조치들을 지원하기 위해 효과적인 훈련, 보고, 

조달전략을 집행하는 것의 중요성을 강조한다.

이 논문에서는 COVID-19 대유행이 공중 보건, 교육, 고용 및 필수 서비스의 접근성에 미치는 충

격을 해결하기 위해 전 세계 도시들이 사용하는 전략들을 보여주고자 수많은 모범 사례와 실행사

례 연구를 포함하였다. 또한, 이 논문은 정부와 도시 지도자가 시민의 인권을 보호하고, 데이터 수

집 및 의사결정을 개선하기 위해 실행할 수 있는 구체적인 권고사항들을 포함하고 있으며, 장애인 

및 기타 모든 사람들의 복지를 개선하는 것뿐만 아니라 감염병 대유행에 대응하는 방어체계를 효

과적으로 구축하기 위해 지역 수준에서 취할 수 있는 조치들을 포함하고 있다. 이 논문은 전 세계

의 다른 스마트시티에서 이미 성공적으로 구현된 조치와 프로그램을 발전시키는 포괄적이고 통

합된 범위의 솔루션과 신기술들을 실행함으로써 도시들이 접근성과 포용성을 강화하기 위해 기

반시설 및 서비스의 디지털 전환을 가속화 시킬 수 있음을 밝히고 있다.

키워드 

접근성, 도시화, 디지털 전환, 포용적 도시개발, 스마트시티, UNCRPD, 장애인, 인권
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●Half of the world’s population already lives in towns 
and cities. And it is projected that within the next 50 years this proportion 

will increase to more than two-thirds of all humanity. This ongoing 

urbanization trend means governments and city leaders must overcome 

dramatic demographic, political, and economic challenges in the coming 

decades. These shifts unfortunately have the potential to leave many people 

behind, especially persons with disabilities and older persons. 

The current coronavirus disease (COVID-19) pandemic has also highlight-

ed the role that increasing urbanization has played in exacerbating issues 

relating to public health, communications, accessibility, and human rights. 

The pandemic has had a devastating impact on global health, the provision 

of city services, and the livelihood and wellbeing of millions. In many cas-

es, the containment measures themselves have further threatened the rights 

and lives of the more than 1 billion persons around the world with disabil-

ities (WHO, 2011). It has imposed severe limitations on mobility, social 

interaction, and access to essential services.

This paper has been developed to explore the major challenges facing eq-

uitable urban development and the key role that inclusive digital transfor-

mation must play in creating accessible post-pandemic Smart Cities. It will 

illustrate how leading cities around the world can leverage the UN Conven-

tion on the Rights of Persons with Disabilities (UNCRPD), the Sustainable 

Development Goals (SDGs), and the New Urban Agenda to build innova-

tive, resilient, and inclusive cities for all. It also provides best practices and 

recommendations on how to mainstream universal accessibility into all 

aspects of urban development including in policy, planning, and design. 

“This pandemic has exposed the threats and opportunities we face. It has 

presented a unique opportunity because we are all in this together, this is 

Introduction
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a worldwide pandemic. We have never seen anything like this on this scale 

in our lifetimes. The fact that this is not just a crisis limited to one city or 

country, one demographic, but literally the entire world, gives us an op-

portunity globally to think about how we can leverage our learnings, doc-

ument those and use this crisis as a platform to come together to move the 

needle on disability rights in ways we have never done before.”

-  Karen Tamley, CEO and President of Access Living, Chicago, former Commis-

sioner of the City of Chicago’s Mayor’s Office for People with Disability 

The inclusion imperative

Over the coming decades, cities will shape virtually every aspect of global 

development, including the manner in which innovative breakthroughs in 

housing, health, employment, and education are either implemented or ig-

nored. Well-planned cities leverage new technologies and principles of uni-

versal design to dramatically improve the social and economic outcomes of 

all individuals. This is particularly important for persons with disabilities, 

their families, and the larger communities in which they participate. Cities 

that fail to take into consideration disability, aging, and the diversity of 

human experiences during the COVID-19 recovery risk leaving out signifi-

cant portions of the population who may have difficulty seeing, hearing, or 

moving around their cities without some type of assistance. 

“Cities are at the frontline of this crisis. And they will continue to be in the 

future in both the medium and long term. The loss of employment will gen-

erate greater social polarisation and these impacts will be largest in cities, 

especially in those cities where inequality is already a major issue.”

-  Maimunah Mohd Sharif, Executive Director and Under-Secretary-General of 

the United Nations Human Settlements Programme (UN‐Habitat)
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Cities are under immense pressure to recover from the COVID-19 pan-

demic and the resulting economic downturn. These pressures make it even 

more important that social, digital, and physical infrastructure responds to 

the needs of marginalized groups including persons with disabilities and 

older persons. Urban planners, development practitioners, the tech indus-

try, and scholars all have key roles to ensure digital and physical accessi-

bility forms part of local and national recovery plans. 

A growing body of research shows the most pressing issue faced by mil-

lions of persons with disabilities worldwide is not their disability but rather 

social exclusion. Poor planning, unregulated urban development, and bar-

riers to accessible information communications technologies have devas-

tating consequences for persons with disabilities. According to the United 

Nations CRPD Committee, “Without access to the physical environment, 

to transportation… and to other facilities and services open or provided to 

the public, persons with disabilities would not have equal opportunities for

participation in their respective societies.” The committee also states that 

“Accessibility is a precondition for persons with disabilities to live in-

dependently and participate fully and equally in society” (CRPD/C/GC/2, 

2014).

Crises also tend to amplify what we already know. The inclusion imper-

ative has become even more important as a result of the COVID-19 pan-

demic. The pandemic showed us that the lives and rights of persons with 

disabilities, who were already at elevated risk levels, have been further 

strained. It has exposed some deep structural inequalities in our society 

and especially showed us how these play out when crisis hits. For example 

in Chicago, 35 percent of persons with disabilities live below the poverty 

line, compared to 12 percent for those without disabilities (Wallethub, 2020). 

A global study by the World Blind Union* of 900 respondents from 75 

countries found that around 50 percent of persons with visual impairment 

reported additional or intensified challenges when it comes to transport 
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and mobility during the pandemic (World Blind Union, 2020). This has 

come about because many countries, provinces, and cities have imposed 

additional restrictions without really taking accessibility into proper con-

sideration. Similar percentages of respondents indicated they experienced 

challenges upholding their dignity, independence, and autonomy or faced 

negative mental health or consequences to their wellbeing. 

“The pandemic has highlighted gaps of legislation, public policies, and ef-

fective measures. It has highlighted lack of accessibility to hospitals, health 

care, and information. During quarantine there was lack of access to food 

and essential services and difficulties in the exercise of human rights such 

as education and work. The solution to these problems is universal acces-

sibility.”

-  Maria Soledad Cisternas, Special Envoy of the UN Secretary-General on Dis-

ability and Accessibility

The pandemic has resulted in access to housing and transportation options 

being reduced or completely cut off. The impact of social distancing is also 

exacerbated for persons with disabilities who are interdependent on others. 

There are human rights issues at stake, where the rights of persons with 

disabilities are infringed upon in relation to communication access and ed-

ucation rights when schools are closed. 

When looking at the Smart City aspects of impacts due to the pandemic, 

what has been highlighted is challenges related to the access to communi-

cations and information including barriers to accessing information regard-

ing the virus itself and the response measures that were put in place. These 

communications issues span the inaccessibility of websites for government 

authorities as well as the private sector and service providers. This has left 

many people feeling they have been left out or are at greater risk due to the 

imposed measures. 



26

However, there are positive impacts possible too. Society adapting to new 

realities helps to advocate and improve technologies and norms that are 

already favored by many persons with disabilities such as virtual meetings, 

grocery deliveries, home delivered meals, and universal and accessible 

design such as automatic door openings to help mitigate virus transmis-

sion. New relationships are forged between NGOs and government entities 

and disability and non-disability human service organizations have forged 

closer relationships as they work together to fight against COVID-19. New 

ways of communicating among communities are promoted, with new em-

phasis on storytelling by persons with disabilities via television and social 

media. 

Disability and development

Nearly a quarter of the world’s population already face barriers accessing 

their cities because of age or disability. Persons with disabilities face dra-

matically higher poverty rates than the overall population, and in some 

countries poverty rates are double that of persons without disabilities (United 

Nations, 2018). This has further significant impacts on people’s health and 

education opportunities. Globally, more than half of all persons with dis-

abilities now live in towns and cities. By 2030, this number is estimated to 

swell to between 750,000 - 1 billion (The World Bank, 2011). Persons with 

disabilities face digital and physical barriers such as inaccessible websites 

or apps that provide city services as well as barriers in the physical envi-

ronment. In many cities, a lack of enforceable accessibility standards, lack 

of strict regulations, and lack of training, tools, and guiding documents 

impede progress. In addition, up to 2 trillion dollars is forgotten as lost 

income from excluding persons with disabilities from employment (Interna-

tional Labor Office, 2009). 

“When you read the different reports and survey results that many organi-

zations have conducted over the last three to four months, we can clearly 

conclude that persons with disabilities were extremely exposed to different 
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forms of discrimination and were not in many cases included in the nation-

al response plans that were carried out by different governments.”

-  Jose Viera, CEO of World Blind Union and permanent representative HLPF 

Stakeholder Group of Persons with Disabilities 

To understand how demographics influence the impacts and outcomes of 

pandemics, it's important to understand the global age profile and how it is 

shifting. In 2017, the population over the age of 60 was already approach-

ing 1 billion people, or 13 percent of the global population (United Nations, 

2017). Of those nearly 1 billion people, 46 percent are defined as having 

one or more disabilities (WHO, 2011). These show a clear and important 

overlap between older persons and those with a disability. In 2030, the 

population over 60 will rise to 1.4 billion or 17 percent of the projected 

global population. By 2050, it will be 2.1 billion or 21 percent of the popu-

lation. 

With this increase in the proportion of the population over the age of 60 

will come a corresponding increase in the proportion of people who live 

with a disability. Advances in medicine and the ageing demographic means 

there are more people with disabilities that are living longer and more 

productive lives. The prevalence of those living with one or more types 

of disability will continue to increase as new life saving technologies are 

developed and people remain active into older age. Each year over 60 mil-

lion people move into (and establish their lives) in urban environments. The 

COVID-19 pandemic may temporarily slow this trend but it won’t stop the 

unrelenting rate of urbanization. 
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The human rights approach

International conventions and instruments promoting accessibility

The United Nations Convention on the Rights of Persons With Disabil-

ities* (CRPD, 2006) is a universally adopted international treaty that has 

been ratified by 180 countries. It was developed specifically to protect the 

rights of persons with disabilities. It is the first global framework to list 

access to information and assistive technologies as a fundamental human 

right, which is outlined in Article 9. Article 11 of the CRPD outlines safe-

guards for persons with disabilities in situations of humanitarian emergen-

cies and Article 25 relates to healthcare for persons with disabilities.

The CRPD includes digital and physical accessibility as key underlying 

principles, a vital precondition for the effective and equal enjoyment of 

civil, political, economic, social, and cultural rights of persons with dis-

abilities. Both digital and physical accessibility should be viewed not only 

in the context of equality and non-discrimination, but also as an integral 

part of the sustainable development agenda.

“Accessibility is a principle of human rights. In the 21st century, we recog-

nize that the most mainstream legal issue in human rights is accessibility. 

Cities and other human settlements must be inclusive, resilient, safe, and 

accessible for transport and to provide access to the physical environ-

ment.”

-  Professor María Soledad Cisternas, Special Envoy of the UN Secretary Gen-

eral on Disability and Accessibility

As the international community implements the Sustainable Development 

Goals (SDGs), it is important to make cities and human settlements “in-

clusive, safe, and sustainable”, as outlined in SDG #11. This goal should 

engage universal design principles and encourage cities to develop regula-

tions and building codes that comply with the principle of universal design. 
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Social inclusion is a central aspect of a global, and increasingly urbanized, 

form of development. 

When the CRPD was being negotiated, it was realized that the way that 

cities are organized and the capacity to deliver equitable access to persons 

with disabilities required a broad based and coordinated approach. This 

ended up as a continuation of the work that was done with the SDGs by 

ensuring that there were very specific targets and that the SDGs would 

strengthen the Convention. So if you’re committed to the SDGs, you’re 

committed to accessibility. If you’re leveraging the SDGs and their Smart 

City policies, you’re also leveraging a commitment to inclusive and acces-

sible cities.

In addition to the SDGs, the principles of disability-inclusive urban devel-

opment are well elaborated in the New Urban Agenda* (Habitat III, 2016). 

The New Urban Agenda and the SDGs have the potential to transform 

geographies of exclusion, dependence, isolation, and despair into thriving 

active communities that according to Nobel laureate Amartya Sen, afford 

disabled citizens the “capabilities to live the type of lives they have reason 

to value” (Sen, 2001). Governments and city leaders can implement the 

CRPD and other internationally adopted agreements concerning the human 

rights of persons with disabilities in order to create accessibility and barri-

er-removal plans for cities and towns. The current situation also intersects 

with the 2030 Agenda* (United Nations, 2015), where SDG #3 targets the 

elimination of pandemics as well as access to treatments and medicines for 

all. 

Another important international framework was developed by the Office 

of the High Commissioner for Human Rights (OHCHR). The OHCHR 

conceptual and methodological framework comprises six core principles 

spanning: participation, disaggregated data, self-identification, transpar-

ency, privacy and confidentiality, and accountability (OHCHR, 2010). The 

OHCHR framework recommends the development of structural, process, 
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and outcome indicators that can be applied and contextualised at the na-

tional level. It provides a common approach to identifying indicators 

for monitoring civil and political rights as well as economic, social, and 

cultural rights. These indicators can be used to help assess steps taken by 

States in addressing their obligations – from commitments and acceptance 

of international human rights standards (structural indicators) to efforts being 

made to meet the obligations that flow from the standards (process indica-

tors) and on to the results of those efforts (outcome indicators).

The above goals, frameworks, and conventions are vital in being able to 

strengthen the process and the capacity of State parties to respond to pan-

demics such as COVID-19. Crucially, the CRPD is a legally binding agree-

ment. And while it is an agreement by federal governments, what’s really 

important about it is the manner in which it affects local governments. 

Local actions at the city level have to be aligned to these legally binding 

frameworks. 

Pandemic impacts to human rights

There are many areas where the pandemic is causing significant concerns 

for persons with disabilities and older persons in particular:

 Medical environments - this includes concerns surrounding equal 

access to medicines, beds in hospitals, treatments, and life support 

equipment. The situation with mechanical ventilators is of great 

importance as when there are limited supplies available some peo-

ple may be perceived as having a lesser right to access them. All 

lives have the same value. Health impacts extend to the provision of 

health insurance for persons with disabilities where for example in 

India, they are not offered health insurance policies. 
 Quarantine - access to food, water, and essential services such as 

rehabilitation treatments can be impaired if some people have re-

stricted access where provisions are available.
 Communications - information and communication must be made 
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accessible to all.
 Participation - full and effective participation of persons with dis-

abilities and older persons in the planning of strategies in relation to 

this emergency must occur in order to take into account the different 

needs of these groups.
 Monitoring - must include persons with disabilities and older per-

sons.
 Mental health - feelings of isolation and mental health issues are 

exacerbated by quarantine requirements. There is a strong need for 

accessible formats and channels to provide health care services as 

well as to enable interaction among peers.
 Institutionalization - the situation in nursing homes, psychiatric 

hospitals, and other institutions requires close attention due to the 

increased vulnerability of persons with disabilities and older persons 

in these types of facilities.
 Homelessness - homeless persons require additional safeguards to 

protect their rights. 

What is needed to address these challenges is an inclusive participative re-

sponse. Local leadership in direct connection with citizens must coordinate 

their data collection to ensure granular data is gathered specific to persons 

with disabilities and older persons so that they cannot be forgotten or left 

to slip through the cracks. Planning and responses must include persons 

with disabilities and older persons through their representative organiza-

tions. 
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Addressing Urban Challenges

Multidimensional and cross-sectional analysis

The built environment, transport systems, and information and commu-

nications are often inaccessible to persons with disabilities. This was the 

finding of the World Report on Disability, which was published in 2011 by 

the World Health Organization and the World Bank with the involvement 

of hundreds of professionals in the field of disability and was the largest 

consultation on disability to date. 

Poorly planned cities create a series of interconnected barriers, limiting 

mobility options, increasing environmental hazards, and ultimately pre-

venting persons with disabilities from enjoying their full range of rights. 

Such barriers put persons with disabilities in a precarious, often challeng-

ing position, whereby their rights to health services, education, and em-

ployment are denied. Many informal developments increase the marginal-

ization of resident populations by crowding them together, restricting their 

mobility, and consequently depriving persons with disabilities wellbeing, 

dignity, and the benefits of social and economic development on an equal 

basis with others. 

“The normal wasn’t normal. The normal wasn’t good. We don’t want to go 

back to that. It’s revealing so much about the vulnerabilities and problems 

in our system.” 

-  Marina Gorbis, Executive Director, Palo Alto's Institute for the Future

DisCo policy framework

The Disability Convention (DisCo) Urban Policy*(Pineda, 2020) was devel-

oped by Dr. Victor Pineda in 2010 to help structure data collection efforts 



33

Source: McKinsey Center for Future Mobility

and help city managers determine the concrete steps needed to ensure that 

local efforts are aligned to international normative frameworks. To support 

global reporting efforts, the DisCo framework includes five interrelated 

criteria or pillars for evaluation and assessment of inclusive urban develop-

ment:

1) Legislative measures

2) Executive and budgetary support

3) Administrative and coordinating capacity

4) Attitudes towards persons with disabilities in urban life

5) Participation of persons with disabilities in urban development

The five pillars assist stakeholders in identifying which pillar of the frame-

work a project is addressing, and by using the evaluative criteria, member 

States can easily conduct rapid assessments at the level of a neighborhood, 

city, or nation. A primary goal of the DisCo framework was to establish a 

conversation among the divergent fields of inquiry, knowledge, and exper-

tise, and gather the necessary data as a starting point. Strong, multi-stake-

holder platforms dedicated to supporting sustained collaboration, in-

formation sharing, and knowledge exchange between all disability and 

development actors can greatly facilitate the accessibility and inclusion of 

international cooperation programs.

Data and decision making

How do we best identify risk factors and address urgent needs? Through 

data. Part of the missing piece of the puzzle is that policies that are created 

as a response to pandemics must be equitable. Local governments need to 

ensure this by planning, implementing, and monitoring evidence-based in-

clusive governance and targeted interventions. Data is essential to creating 

evidence based policies. We need data about persons with disabilities to 

support getting access to the resources that are in greatest need. 
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There are three main purposes of collecting data. The first is to motivate 

policy. This can be achieved by asking the right questions. What is the 

prevalence of persons with disabilities? What disability gaps are occurring 

in outcomes? What are the extra costs that persons with disabilities have 

to incur? The second is in developing policies. This involves being able to 

fold in data on broader environments. The final purpose of data collection 

is monitoring and evaluation. It’s important to make sure that things that 

people say they are doing, they are actually doing. For this, good adminis-

trative data systems are needed as well as the ability to see if these things 

are working correctly so that the impact of policies or programs can be 

measured.

“Behind every number in global health statistics is a person, a family, a 

community, or a nation. Our task is to use data to make evidence-based 

policy decisions that move us closer to a healthier, safer, and fairer world 

for everyone”. 

-  Dr Tedros Adhanom Ghebreyesus, WHO Director-General

The pandemic is not only disproportionately affecting vulnerable people 

who are already at high risk, but it is actually exacerbating the conditions 

that create those risks. We must therefore be able to accurately measure 

and evaluate the prevalence of disability and the impacts that pandemics 

such as COVID-19 cause to persons with disability and other vulnerable 

groups so that we can genuinely understand the reality of the situation.  

We know from existing household survey data that persons with disabili-

ties are less likely to access certain services and less likely to benefit from 

certain outreach initiatives. Therefore, in this current COVID situation, 

where access is restricted further, there is a double layer of consequences 

for persons with a disability. Governments must increase health emergen-

cy preparedness, inform equitable policies, and close existing gaps. These 

measures require data to inform them but complexities arise around deter-
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mining what kind of data is collected. Persons with disabilities all too often 

end up in “data deserts”, where they are not counted or included in data 

collection. To counter this, it is vital that collected data be disaggregated 

by various important factors including age, sex, income, migration status, 

geographic location, number of people per household, etc. 

“As a result of the pandemic, there has been a lot of discussion among 

statisticians about how to best adjust approaches in order to gather timely 

information. But this raises serious concerns because these current efforts 

are likely to exclude persons with disabilities.”

-  Claudia Cappa, Statistics and Monitoring Specialist, Child Protection, 

UNICEF

More granular data generated by cities conducting their own surveys can 

generate the data needed to inform how best to distribute help. It is a com-

mon response to hear that persons with disabilities believe they are on their 

own. They believe that the help that they had access to might soon be gone. 

Or that they will be left behind, for example in not being able to access a 

ventilator if needed. An example of an effectively detailed, city based, data 

tracker is the San Francisco COVID-19 Data Tracker*, which provides 

greatly enhanced public information on the situation in San Francisco as 

it evolves. By providing several services as contract tracing, testing loca-

tions, opportunities for financial help, just to name a few, it allows citizens 

to be constantly updated and supported in their daily lives.

Transforming policies into measurable actions

Effective solutions are often inhibited by policy fragmentation, poor ac-

countability, and lack of political will. Oftentimes, accessibility of the built 

environment is not seen as a priority by local and municipal governments 

in many parts of the world. Voluntary measures towards accessibility will 

not bring about needed changes. Mandatory regulation is necessary for 
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lasting urban transformation to occur. Improving accessibility means im-

proving the capacity to facilitate inclusion and participation of all people in 

family and community activities. This needs to cross all sectors and scales. 

To achieve this, governments must revolutionize their approach to urban 

development and unite broad based local coalitions for inclusion. 

“We must build back better by overcoming the vulnerabilities of cities that 

we know exist. We need action plans. We need to understand what the in-

dicators of meaningful participation are for persons with disabilities. We 

need facts, not just words.” 

-  Carlos Kaise, Executive Director of the NGO, Inclusiva

Three of the most important components of moving beyond policy to 

meaningful action and change are training, reporting, and procurement. 

Training

The uptake and utilization of online digital platforms for capacity building 

and learning is increasing as they offer many important advantages. This 

includes that they are often peer facilitated, which provides the commu-

nity-based benefits of avoiding traditional hierarchical/top-down learning 

models. Fostering the use of digital tools also enhances technology-medi-

ated exchanges as a great strategy for overcoming isolation and increasing 

the width of spatial inter-exchanges.

However, online digital learning can also have potential drawbacks, espe-

cially in times of pandemics. These may include:
 Reinforcing exclusion and socio-economic disparities and discrimi-

nation
 Potentially limited accessibility either due to lack of usability for 

some people or location based restrictions such as a lack of connec-

tivity/electricity
 Lack of technology literacy
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 Gender and age barriers

 

To be successfully implemented, online platforms need to be carefully de-

signed and monitored with global participation in mind. They should have 

clear goals that work to foster equitable capacity building and learning 

even in emergency situations and to foster social-economic integration and 

the participation of a wide audience including those most at risk. 

 

This can be achieved by placing a focus on: 
 The participation of persons with disability and those most at risk of 

exclusion
 Assessing the needs and challenges of the target audience
 Attentively aligning learning methods, strategies, and tools to the 

learning objectives/outcomes to be achieved
 Ensure individual learning methods and paths and considered

Reporting

The Rio+20 outcome document* (United Nations, 2012) and subsequent 

meetings encouraged member States to take urgent steps to improve the 

quality, coverage, and availability of disaggregated data to ensure that per-

sons with disabilities are not left behind. In addition, to comply with na-

tional implementation and monitoring of the SDGs and the CRPD, States 

must maintain, strengthen, designate or establish a framework, with one or 

more independent mechanisms to monitor efforts at all levels of govern-

ment.

To monitor the implementation of the SDGs, it’s important to improve the 

availability of and access to disaggregated data and statistics. States parties 

need to actively work to identify and address the barriers faced by persons 

with disabilities in exercising their rights. To support global reporting ef-

forts, governments and cities can utilize frameworks such as the DisCo 

policy framework introduced above to facilitate meaningful reporting and 

evaluation of inclusive urban development. 
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Procurement

The lack of accessibility requirements in a city’s procurement policy can 

further exclude large portions of the population from benefiting equally 

from city services. To address this, governments themselves, rather than 

just putting requirements on industry, should set standards to only buy 

accessible technologies. Governments have a huge role to play in putting 

in place accessibility standards that define what accessible means for all 

kinds of technology and all kinds of disabilities. This is achieved by in-

cluding those standards as requirements in their RFPs and tenders. This is 

extremely significant simply due to the amount of technology and devices 

that governments around the world purchase each year. 

Governments and cities are enormous consumers of technology. Looking 

across all levels including national government, state governments, and 

city governments, governments purchase a very significant amount of all 

the technology purchased nationally. In some countries this approaches 

half of all the technology purchased. They’re major customers of technol-

ogy companies and what is included in new technologies matters to them. 

So when cities include in their procurement policies and tenders for tech-

nology that accessibility matters, companies are forced to respond. Com-

panies then end up competing based on the accessibility features of their 

products and services, which is exactly what is wanted as an outcome. 

Across the U.S. and Europe, the procurement policy approach has been 

shown to be a highly effective way to drive both accessibility and digital 

inclusion of persons with disabilities. There is strong evidence that these 

policies work and when governments put requirements in their procure-

ment tenders, it helps leverage their enormous purchasing power to drive 

the focus on inclusion and accessibility. Accessible procurement policies 

can be adopted through city council or legislative processes in the city, or 

via executive or administrative action. This makes them effectively agile 

and flexible. 
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It is also important to note that when governments adopt new policies on 

the accessibility of technology, some level of training is usually also re-

quired to make sure that it works as intended. Monitoring and evaluation 

elements must be included to ensure there is continuous improvement in 

the way the technologies are implemented and used for the greatest benefit. 

Recommendations for 
Addressing Urban Challenges

●The following are a set of specific recommendations 
that can be used by governments and city leaders to protect the human 

rights of citizens, improve data collection, and improve the resilience and 

accessibility of their cities in response to the COVID-19 pandemic:

Protecting human rights

 Ensure a rights-based approach is used - with measures focused on 

equity. These measures should include:

▪ Strategies that promote the resilience and equality of cities

▪ Prioritizing actions that protect the population living on the 

streets and the elderly as a result of growing inequality, pov-

erty, and migration habits of vulnerable populations

▪ Focusing on the exchange of knowledge and experiences be-

tween cities

▪ Guaranteeing access to the internet as a general principle in 

the same way that education and health are guaranteed
 Join the Global Compact on Inclusive and Accessible Cities* - the 

Global Compact is a declaration that aligns key commitments to 

accessibility, universal design, and inclusion within the Sustainable 
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Development Goals, the New Urban Agenda, and the CRPD. It helps 

cities understand the challenges facing persons with various types 

of disabilities, older persons, and other key stakeholders including 

young people, women, migrants, and indigenous communities, who 

must all be included in the development and implementation of ur-

ban development policies and strategies.
 Join the Global Network on Disability on Inclusive and Accessible 

Urban Development (DIAUD) by signing the Global Compact on 

Inclusive and Accessible Cities. This network has been created to 

share experiences, exchange policy ideas and successes, and orga-

nize joint advocacy actions.
 Join the Global Community of Practice* - signatory local and re-

gional governments may further join the global Community of 

Practice rallying Cities for All. This is a space within the World Or-

ganization of United Cities and Local Governments (UCLG) via its 

Committee on Social Inclusion, Participatory Democracy and Hu-

man Rights. The Community works to:

▪ Enhance thought leadership of mayors

▪ Enhance best practice exchange between cities, governments, 

organizations, institutions, and practitioners

▪ Provide technical assistance to cities and national govern-

ments

▪ Provide ground-breaking and innovative research

▪ Develop joint advocacy strategies at the global level

▪ Disseminate the declaration among signatory cities’ partners 

and allies

Data and decision making

 Provide clarity on data collection - when collecting data, it’s import-

ant to really understand what the purpose of the data is. How can it 

be used most effectively and structured to meet that purpose? Users 

and policymakers conceptually know what needs to be known. It is 
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up to statisticians to be able to structure systems to provide that.
 Harmonize definitions and approaches to looking at disability - this 

is because historically, disability has meant very different things to 

different people. One of the best ways to counter this is to harmonize 

entire data systems when it comes to disability so that all agencies 

whether it be labour, police, health, housing, or education, have a 

common approach. Data is far more powerful when it can be con-

nected to other datasets. 
 Embrace the concept of inclusive statistics pillars:

▪ Inclusive data collection tools – in the past, negative and stig-

matizing language was used based on a medical model of 

disability. Many countries used these non-inclusive tools and 

therefore under-reported the number of persons with disabil-

ities. The Washington Group has since helped operationalize 

a psycho-social approach.

▪ Inclusive data collection methods – many study designs 

exclude persons with a disability due to the way they are 

implemented. For example, if there are no sign language 

interpreters involved, then people who cannot speak are au-

tomatically excluded. Many persons with disabilities are also 

accommodated in institutions rather than households so are 

often exempted from surveys. 

▪ Processes and partnerships - traditionally, data producers 

were statistical offices and data users were separate advo-

cates. There is real value to be gained in integrating the two, 

and persons with disabilities must be at the core of designing 

and testing the questionnaires. 

▪ Making data accessible to translate information into action 

– data must be easy to understand and to use. By partnering 

with organizations of persons with disabilities, it is possible 

to strengthen the capacity to turn data into key messages and 

to promote action.  
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Local actions 

While the particular circumstances vary from city to city depending on a 

whole range of factors such as population size, location, demographics etc, 

there is much that can be shared and learnt from the pandemic responses 

of different cities. The following provides an overview of some of specific 

successful measures taken from global cities: 

 São Paulo City has launched a Municipal Observatory for persons 

with disabilities. The Secretariat of Persons With Disabilities releas-

es statistical and analytical data related to persons with disabilities in 

the capital, including data related to COVID-19.
 The New York City Mayor’s Office of Persons with Disabilities 

(NYC MOPD) has created an accessible virtual meeting guide to edu-

cate public and private partners to be equitable when hosting public 

meetings. The city’s Office of Emergency Management Unit also has 

a Disability Access Functional Needs (DAFN) section to work direct-

ly with NYC MOPD and their community stakeholders to ensure the 

City’s emergency response plans include persons with disabilities.
 The city of Montevideo, Uruguay has a citywide accessibility plan. 

During COVID-19, it provides accessible phone and video sign 

language interpreters. By collaborating with academic partners and 

mental health experts, they are also helping to combat isolation and 

depression among persons with disabilities and older persons.
 Abu Dhabi’s Community Development Department is working with 

Cities4All in an effort to reach out to its registry of persons with dis-

abilities to obtain a further localized set of responses and to allow an 

accurate assessment of their own COVID-19 response. 
 Dubai’s municipal government ensured that COVID-19 information 

was made available with captions and picture-in-picture sign lan-

guage. The vast majority of government digital platforms adhere to 

the WCAG 2.1* guidelines of web accessibility. The government of 

Dubai also has a registration of persons with disabilities and uses the 
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registry to reach out and deliver assistance when needed.
 In Curitiba, Brazil, daily information bulletins about COVID-19 

were transmitted on Curitiba city hall’s Facebook page, adding pic-

ture-in-picture sign language. This has been the case in many Latin 

American cities such as Montevideo and with national governments 

such as in Peru. Additionally, classes for students from Curitaba’s 

municipal public-school system, which serves primary school stu-

dents, are broadcast on YouTube and TV School, using Brazilian 

sign language.
 The City of Barcelona’s Municipal Institute for Persons with Dis-

abilities (IMPD) makes sure all information is accompanied by sub-

titles and picture-in-picture sign language. For press conferences a 

transcription is also provided.

Copyright © 2008 StartASL.com

Figure 1. Picture-in-Pic-

ture sign language
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 In Lima, Peru, the Lima Plaza de Toros de Acho was adapted using 

principles of universal design to an accessible COVID-19 testing 

and treatment center (as shown in pictures above). The Peru govern-

ment gave shelter to homeless vulnerable populations, in particular 

persons with disabilities and older persons, and provided food and 

health services.

Figure 2. Bulling Coli-

seum to give shelter to 

home less  vu lne rab le  

populations in Lima, Peru 
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   •  Case study - Singapore’s response to COVID-19  •   

The response from Singapore to the COVID-19 pandemic has widely been con-

sidered as one of the most effective globally. There are various strategies that have 

been implemented that have led to it having one of the lowest COVID-19 mortality 

rates of any nation. Many of the strategies used in Singapore can be used as a blue-

print for other countries in how they choose to respond to the pandemic. 

“All our approaches are inclusive. Whatever is implemented for others is 

also applied to people with disabilities. For example, in schools, when all 

the national government schools are closed, special schools which are run 

by NGOs also follow. We are all in this together and work collaboratively. 

From the bottom up we work as a cooperative, so it comes together for the 

benefit of the general population.”

Xie Guo-Hu, Professor Universidade de Sāo José, Macau SAR, PRC

Singapore has used a comprehensive plan that ensures essential community ser-

vices remain available, especially for people who most require them. This includes:

• Medical/healthcare services - involves all public and private acute hospi-

tals, community hospitals, polyclinics, Public Health Preparedness Clinics 
(PHPCs), and renal dialysis centres, which are required to remain open for 

the delivery of essential services/procedures.
• Community care - residential and home-based community care services 

such as nursing homes, psychiatric rehabilitation homes, psychiatric shel-

tered homes, inpatient palliative care, home medical, home nursing, home 

palliative care, interim caregiver service, homes for the disabled, and 

meals delivery services will continue to function. No visitors are allowed 

to help stop the spread of COVID-19.
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Building Smarter Cities

●Accessibility creates a bridge for the exercise of human 
rights and fundamental freedoms. It underpins the creation of a peaceful 

society, access to justice, inclusive production, and effective institutions. 

Accessibility is a key factor in the eradication of poverty and in revitalizing 

the global alliance for sustainable development. There is a great deal of 

discussion on the role that technologies play in the creation of Smart Cities 

but they will only become truly smart when they are fully accessible and 

enable the full human rights of all persons.

• Education - educational services (mainstream and special schools) provided 

by the Ministry of Education (MOE) via schools provide Full Home-Based 

Learning (HBL) during periods of full or partial lockdowns. 
• Transport - there is a coordinated transport system that includes trains, 

buses, taxis, bicycles and Grabs (private service cars).
• Financial assistance - financial assistance services are provided across a 

range of areas including relief from government fees and loans and finan-

cial help for communities and those in need.  
• Workforce development - workforce development services provide op-

portunities to develop the skills of workers of all ages, genders and abili-

ties to improve their career prospects. These services also include strategic 

services for businesses whether employers are expanding or reducing their 

workforces.
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Future cities 

Understanding the future of cities is really about understanding transfor-

mation. We are currently experiencing the Fourth Industrial Revolution. It 

is the digital revolution that is being built on top of the electronic and in-

formation technology revolution that came before it. This Fourth Industrial 

Revolution is characterized by a fusion of technologies that is blurring the 

lines between the physical, digital, and biological spheres. It incorporates 

a whole range of technologies including biosensors, robotics, drones, and 

artificial intelligence. It is a range of different forces that is shaping the 

ways that we will live and will rewrite the equations of who is empowered 

and who is disempowered. Who is going to be included and who is going 

to be excluded? It is important to recognize that this current transformation 

has already been underway for many years. But the Fourth Industrial Rev-

olution is the framework upon which we can understand how society’s pro-

duction capacity and the capability to produce value has changed, evolved, 

and merged with many other technologies that are currently under develop-

ment and being piloted. 

“The digital transformation of the world is happening. During this pan-

demic, and coming out of it, we are hearing from government partners at 

all levels from around the world that they are already expecting to be re-

lying more on using technology in the future, which is significant. We are 

seeing governments implementing and developing strategies to go even 

more digital. This is exciting, much like new explorations. But what we are 

really hearing from governments is this is a transformation that is going to 

pick up speed coming out of this pandemic.”

 
-  James Thurston, Vice President for Global Strategy and Development, G3ict

The COVID-19 pandemic has already impacted millions of jobs around the 

world. It is also testing the economic viability of many important sectors 

of the economy. This is impacting not just tourism but also areas such as 
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construction and manufacturing. It will challenge many aspects of modern 

living and provide an opportunity to assess the technology-driven trans-

formation that society has experienced already and the direction that this 

transformation will take in the near future.  

Smart technologies

The current technology-led transformation we are experiencing includes 

transformative technologies such as AI, robotics, Big Data, and the Inter-

net of Things (IoT), which is an entire system of interrelated computing 

devices. IoT spans both mechanical and digital machines that transfer data 

over a network without requiring human-to-human or human-to-computer 

interaction. As a result, there are now already more connected devices in 

the world today than there are humans. The sheer number of IoT devices 

already deployed creates some cause for concern. There is a clear need to 

guarantee data security and privacy. While these new technologies are an 

integral part of lives, there is also a need to ensure technologies such as Ai 

and Big Data also protect our human rights. 

We need to create a set of norms that govern the way transformative tech-

nologies are used to ensure they are used virtuously and in an inclusive and 

transparent way. We should be able to monitor the social impact of these 

technologies as we deploy them. This needs to occur in virtual or policy 

sandboxes as we experiment with their uses, benefits, and potential draw-

backs. We are moving faster in the transformation than we are in regulating 

that transformation. So we must ensure that the prevention of social harm 

is prioritized. We must also ensure that the rollout or uptake of these tech-

nologies is done in a way that prevents discrimination or the reinforcement 

of inequalities on marginalized groups or those most at risk of exclusion. 

“When Smart City strategies are discussed around the world, they are 

often discussed in the context of 3P, which means public, private, partner-

ship projects. However, in Istanbul, we actually set this strategy as 4P. The 
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additional P is for People. Because we don’t consider any technological 

development that doesn’t increase the quality of human life as Smart City 

technology.”  

-  Erol Özgüner, Chief Information Officer, Istanbul Metropolitan Municipality

When considering the impact of smart technologies, it is always important 

to focus back on the human element of these technologies, rather than the 

piece of technology itself. As an example, it is quite common for people 

with a hearing impairment to marry one another. However, this can often 

further increase difficulties in their lives. So when a deaf couple has chil-

dren, their parents cannot hear the crying of their baby in the night. One 

common strategy is for deaf mothers to tie a rope that connects them to 

their baby. This is so that if for any reason in the nighttime or when the 

baby is sleeping, if they wake up and start to cry the mother will feel that 

movement so that she can go and care for the baby. Other common diffi-

culties occur for deaf people when they order something to be delivered to 

their home but cannot hear the person ringing the doorbell. Or if there is a 

fire alarm going off in the building and they cannot hear the siren. 

In Istanbul, Turkey, a program is underway to help alleviate these types of 

issues via wearable technologies. This involves a specialized bracelet for 

deaf people that is very sensitively tuned to the sounds of a baby crying or 

to the sounds of a doorbell or alarm. These bracelets are in final testing and 

Figure 3. Special ized 

bracelet 

Figure 4. Smart walking 

Sticks
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will soon be distributed to deaf citizens to improve their quality of life. 

A similar program called We Walk* has been created that uses smart walk-

ing sticks for blind citizens. The technology comprises indoor and outdoor 

guidance systems packed into a traditional sized walking stick.

Smart mobility

Transportation and mobility are key to ensure inclusion for everyone. 

Transportation isn’t just about moving from A to B, it connects people to 

jobs, to education, and to one another. In order to solve the myriad of chal-

lenges that transport networks face, one of the most important things for 

a Smart City to do is to start with the data. This creates a platform of evi-

dence from which to work.

“By using the social model of disability, it allows people to view accessi-

bility not as a consequence of whether someone has a disability or not, but 

instead as a consideration of whether barriers exist that prevent someone 

from accessing a form of transportation or another city service.”

-  Frances McAndrew, Diversity and Inclusion Lead, Transport for London

Transport London is an integrated transport provider and has an enormous 

set of responsibilities in moving people effectively across such a large and 

diverse city. One of the things that Transport London has been able to do 

effectively is to utilize data in its decision making. Data can tell you every-

thing about those that travel as well as those that don’t. It has revealed that 

persons with disabilities don’t use public transport as much as others. It 

also shows that employment rates for persons with a disability in London 

are way below those of other groups, so affordability of transport is a big 

concern.

Creating smart transport networks also extends to simply asking people 
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what they need. This is important because sometimes the issues that pre-

vent people from being part of any inclusive or Smart City are not always 

the ones that city leaders are aware of. Feedback such as this often results 

in wake up calls to city planners when they hear from a representative 

from a group of adults with learning difficulties why the public keeps be-

ing told about “alighting” when what is meant is simply getting off the bus. 

Other valuable feedback is related to issues such as overcrowding, as well 

as safety, security, affordability, access to information, and connectivity. 

Connectivity is important because it details how close transport options are 

to the jobs that people want. 

The accessibility of cities for persons with a disability or anyone else with 

mobility limitations, is vastly improved by the provision of “mobility as a 

service” planning and infrastructure. The concept of mobility as a service 

first began via the provision of on-demand accessible taxi services, which 

improve the transportation options for people who may have difficulty 

using public transport or who wish to travel to locations not served by 

buses or trains. Many of these services are wheelchair friendly and can be 

booked on short notice, allowing people to travel spontaneously. It is also 

useful to think holistically of the “mobility chain” rather than simply about 

the list of transport options a city has. This expands the planning of per-

sonal mobility to include all the different nodes that connect both the social 

and physical infrastructure that together enable smart mobility. 

In New York City, the transportation network includes a variety of acces-

sible services. This includes access to a para transport shared ride system, 

an e-health system to order taxis on demand, and accessible buses where 

persons with disabilities and older persons have a dedicated access point at 

the front of buses. 

In the near future, mobility as a service capabilities will expand signifi-

cantly with the transition towards autonomous vehicles. This will enable 

lower cost, highly personalized transport capabilities at any time of the day 

or night. The full ramifications of this transition will likely take some years 
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to fully play out however it is already important to be asking the question 

- who is planning this transition? How much time and resources are being 

allocated to ensuring that cities have fully anticipated the impacts of this  

highly disruptive transportation revolution? Cities need to be ready for the 

time when fully autonomous vehicles can transit the entire road network 

more safely than human drivers are capable of. Because this time will like-

ly occur much sooner than many anticipate.  

Emerging Smart City trends

The effects of the COVID-19 pandemic have created many often sudden 

changes to the ways we carry out our lives. Some of the most important of 

these include:

 Rapid adoption of remote working
 Greater data privacy considerations posed by COVID-19 tracking 

apps
 The increased risks posed by cyber attacks as security risks rise
 Using hotels to house people experiencing homelessness
 Increased strain on digital infrastructure
 Acceleration in the adoption of automation and transition to virtual 

service delivery
 Shift to participatory, virtual cultural experiences
 Flourishing of open innovation
 Isolation intensifying mental health challenges
 Momentum towards a cashless economy 
 New financing needs and models

Each of these shifts provide clear risks as well as opportunities for cities 

and societies. These changes can have exaggerated impacts on at-risk peo-

ple including persons with disabilities or older persons as they are often the 

last people considered when sudden trends emerge and society has little 

time to enact proper planning. 
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“The rapid growth of technology is currently being accelerated right now 

faster than at any point in time due to the current COVID-19 crisis. Be-

cause of this crisis, all of us are working from home and able to continue 

with our day to day lives because of technology. The internet, video confer-

encing, and connected devices are allowing city governments, companies 

and businesses to continue to operate today.”

-  Jeff Merritt, Head for IOT, Robotics, Smart Cities Center for the Fourth In-

dustrial Revolution, World Economic Forum

However, these new trends also provide the opportunity to use these 

changes as a way to alter the course of the greater transformations under-

way. For example by making these changes to work practices, data privacy 

measures, accomodation, and service delivery properly consider those most 

at risk so that the longer-term adaptations that society is forced to make to 

deal with the pandemic ultimately result in greater equity and accessibility 

for all. 

Recommendations for 
building smarter cities  

●The following are a set of recommendations that 
governments and city leaders can implement to improve and accelerate 

the transition to Smart Cities that incorporate new technologies and the 

implementation of smart mobility capabilities. 

 Plan for smart and holistic multimodal transportation - a smart 

multimodal transportation system allows people to use a variety of 

transportation modes including walking, biking, and other mobility 

devices (e.g., wheelchairs), and access transit services and information 
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digitally where possible. Such a system reduces dependence on cars, 

offers greater levels of choice, and encourages more active forms of 

personal transportation, improving health outcomes, and increasing 

the mobility of those who are unable or unwilling to drive. 
 Plan for Transit Oriented Development - Transit-oriented Devel-

opment (TOD) is characterized by a concentration of higher density 

mixed use development around transit stations and along transit 

lines to encourage transit use and pedestrian activity. TOD allows 

communities to focus new residential and commercial development 

in areas that are well-connected to public transit. 
 Provide complete streets serving multiple functions - a complete 

street network is one that safely and conveniently accommodates 

all users and desired functions, though this does not mean that all 

modes or functions will be equally prioritized on any given street 

segment. Streets that serve multiple functions can accommodate 

travel, social interaction, and commerce, to provide for more vibrant 

neighborhoods and more liveable communities.
 Encourage appropriate accessible design standards - design stan-

dards are specific criteria and requirements for the form, function 

and appearance of development within physical (neighborhood, corri-

dor, special district, or jurisdiction as a whole) or digital spaces (an app, 

a website). These standards serve to improve accessibility or protect 

the function and aesthetic appeal of a community or neighborhood 

and incorporate accessibility considerations for people with disabili-

ties. 
 Provide accessible and smart public facilities and spaces - public 

facilities play an important role in every city, and they should be able 

to accommodate persons of all ages and abilities. Public facilities in-

cluding digital spaces such as online forums, social media, websites, 

apps, as well as schools, parks, civic or community centers, public 

safety facilities, arts and cultural facilities, recreational facilities, 

plazas, should be accessible to all regardless if they have difficulty 

seeing, hearing or speaking. They should be located and designed to 
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be safe, served by different transportation modes, and accessible to 

visitors with mobility impairments.

 

   •  C4All CIVITAS app  •   

The Cities for All (C4All) campaign was launched in 2018 by World Enabled with 

the aim of making cities more inclusive, accessible, and resilient. During the pan-

demic the campaign quickly mobilized partnership to ensure local governments 

could respond to the needs of persons with disabilities and older persons. World 

Enabled collaborated with CIVITAS, a Benefit Corporation, and the Self-Institute, a 

non-profit focused on privacy and personal data, to develop a universally designed 

tool to assess access and inclusion in cities. The CIVITAS / C4All Citizen Report-

ing App* creates a module to document discrimination or access barriers within the 

world’s most accessible COVID-19 tool for risk management, contract tracing, and 

connecting to resources. 

The app allows users to signal experiences, both positive and negative, to make cit-

ies more inclusive. The data collected inform C4All Access Report Cards for C4All 

Global Compact signatory cities, providing city authorities with an invaluable 

source of data on inclusion and accessibility. The app features the most accessible 

interface of any COVID-19 app available on the market and includes features for 

sign-language, contrast, and voice over. All data contained within the app remains 

in the full ownership and control of the user. 

One of the goals of the app’s development was to assist city leaders with collating 

data to formulate and implement evidence-based policies and monitor and evaluate 

the impact of inclusion and accessibility programs, initiatives, and policy interven-

tions. The app also contributes to the localization of the SDGs by collecting data 

that:
• Empowers people and gives them a voice on the status of their cities
• Contributes to fostering policies that reduce inequality and alleviate dis-
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Conclusion

●The efforts of cities to promote disability inclusion 
are often fragmented and insufficient to address the magnitude of the 

problems they face. The multi-dimensional and interdependent nature 

of social exclusion demands a comprehensive and integrated set of 

solutions. Innovations in technology are unleashing new approaches to 

inclusive urban development. Coordinating efforts to improve and scale up 

disability-inclusive urban development can spur innovations in other areas 

of urban policy, such as poverty alleviation, environmental sustainability, 

access to quality education, increasing participation, and decreasing the 

digital divide. In doing so, it helps eliminate the root causes of persistent 

inequality, marginality, and dependence not only for persons with 

disabilities but for other marginalized groups. 

parities, especially for the most disadvantaged and marginalized groups, 

including persons with disabilities
• Protects human rights and increases well-being by promoting good gover-

nance and participation
• Promotes sustainable cities and effective urban planning, which enable cit-

izens to advance socially and economically, so that the built environment 

becomes a tool for disease prevention and the promotion of wellness.

Those objectives are especially pertinent during the COVID-19 outbreak, which 

poses a serious threat to the provision of city services and global health and is rad-

ically transforming the societies in which we live. Each page on the app has a sign 

language interpreter and accessibility features to eliminate any barriers for people 

who are blind or hard of hearing. The app is set for release in December, 2020. 
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A smart, comprehensive, scalable, universal, and inclusive approach to ur-

ban development can address the ills that confront cities. Ills that continue 

to marginalize, stigmatize, and disenfranchise millions of urban citizens 

that live with disabilities. Unnecessary physical and digital barriers should 

be identified and eliminated by leveraging technology, and engaging target 

populations in innovative and cooperative manners. The voices of persons 

with disabilities and older persons attest to the urgency and need for global 

leadership on this cross-cutting development issue. 

Smarter and more inclusive approaches to urban development are opening 

new efforts towards equity, access, and inclusion. They are helping cities 

to steer away from repeating costly mistakes and towards a smarter and 

more inclusive urban future for all. This paper explored key urban chal-

lenges in implementing accessibility goals, especially in light of the greater 

challenges posed by the COVID-19 pandemic. Additional energy needs 

to be put towards data collection and benchmarking at the local level the 

inclusion targets of the Sustainable Development Goals. Future research 

should focus on developing indicators linked to equity, access, and inclu-

sion standards across a variety of urban and rural domains. Accessibility in 

digital transformation efforts can undoubtedly help improve transparency, 

accountability, and reach of public services to all. Digital accessibility can 

also empower individuals and drive investments that unlock insights and 

offer the data needed to benchmark local efforts and align local outcomes 

to global goals. The future is accessible only when we adequately resource 

and incentivize context-specific solutions to the urban challenges our cities 

face in their post pandemic recovery.  
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ABSTRACT

In the recent years, the living lab movement has experimented a growing 

interest around the world. Living labs are user-centric multi-stakeholder 

approaches to open innovation. Their integration of all the stakeholders, 

included the final users -ourselves, as citizens- into the open innovation 

processes place living labs in a privileged position to tackle the complex 

challenges that our smart cities and communities are facing globally. In this 

paper, we will present a short introduction to the living lab concept in the 

context of the Digital Transformation together with the opportunities that the 

new scenario generates. We will make this approach taking as a reference 

the European Network of Living Labs and its community of living labs. We 

will describe the Action-oriented task forces that are organising the living lab 

community around common missions, and the capacity building processes 

that are needed to develop this approach. We complement this paper 

with examples of living lab-related initiatives in response to the COVID-19 

pandemic, which represent a set of comprehensive examples about how living 

labs can orchestrate innovation actions in an agile way, and closing the paper 

with a reflection about the role of living labs in the years to come. 
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초록

최근 몇 년 동안, 리빙 랩 운동은 전 세계적으로 증가하는 관심 사항을 실험해 왔다. 리빙 랩은 개

방형 혁신에 대한 사용자 중심의 다중 이해관계자 접근 방식이다. 최종 사용자들(시민들)을 포함

한 모든 이해당사자들을 개방형 혁신 프로세스에 통합시키는 것은, 리빙 랩이 스마트시티와 지역

사회가 전세계적으로 직면하고 있는 복잡한 문제들을 해결하는 데 매우 중요한 역할을 담당하게 

한다. 이 논문은 디지털 전환의 맥락에서 리빙 랩 개념에 대해 간략히 소개하며, 새로운 시나리오

가 창출하는 기회도 함께 제시하고 있다. 이 논문의 접근 방식은 유럽의 리빙 랩 네트워크와 리빙 

랩 커뮤니티를 준거로 만들어졌다. 이 연구에서는 일상의 임무를 중심으로 리빙 랩 커뮤니티를 조

직하는 행동 지향적 태스크포스와 이러한 접근 방식을 개발하는 데 필요한 역량 구축 과정에 대

해 서술하였다. 이 연구는 리빙 랩이 어떻게 민첩한 방식으로 혁신 행위들을 조율할 수 있는지에 

관한 일련의 종합적인 리빙 랩 대표 사례(COVID-19 팬데믹 대응 이니셔티브 관련)를 제시하였

다. 마지막으로 이 논문은 향후의 리빙 랩 역할에 대해 숙고하였다.

키워드 

리빙 랩, 디지털 전환, 용량 구축, COVID-19
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Living Labs as response to actual challenges

The tragic pandemic brought by SARS-CoV-2 and the widespread dis-

ease of COVID-19 has had profound implications and it is leading to 

deep transformations in our societies. More than ever, the challenges that 

we face as societies and as humankind make it clear that one institution 

alone will not succeed in managing this transformative process without 

the implication of all the stakeholders. One the other hand, the accelerated 

digitalisation in the context of the re-orientation of our business to a more 

sustainable green economy, to more resilient cities and communities, finds 

within the COVID-19 a tremendous moment for reflection and a priority 

identification. Finally, the need of active participation of the citizens as the 

main actors of this transformative process where the new digital society is 

arising, is appearing more evident and absolutely needed from the point of 

view of democratisation of access to knowledge and innovation.

In this context, living labs are getting more and more impulse as tools for 

tackling the challenges that this most relevant moment is posing. Living 

Labs are stated as user-centric multi-stakeholder instruments for open 

innovation. The user-centric approach provides the needed element of 

integration of our citizens in the co-creation process of the new Digital So-

ciety. The multi-stakeholder view allows for tackling our challenges from 

an efficient, sustainable and robust way. As the Manifesto for Innovation 

in Europe states “Combined with scientific excellence provided by leading 

universities and with the competitive edge of corporations and SMEs, and 

by placing equal emphasis on the technological and social components of 

innovation we share our belief that this approach for a large-scale open 

innovation ecosystem has the full scope for developing into a genuinely 

pan-European vision. Europe as The Lab: this is the European way.”. This 

approach was developed within the European context by the European Net-

Introduction 
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work of Living Labs (ENoLL), the main network of living labs worldwide, 

together with other mind-liked institutions (ENoLL et al., 2018). But this 

approach is not restricted to a European context as we will see, it places an 

open invitation to the World with this message: all citizens in the world, 

organizations and networks are invited to be co-creators of the global soci-

etal transformations to come. 

This co-creation process, well aligned with the actual global challenges 

shared worldwide, will represent, under my perspective, the backbone of 

the Digital Society to come, and living labs, as explicit exploratory arenas 

and underlying social technologies, will allow for an effective co-design, 

co-development and implementation of our near future.

Institutional approach to systemic transformation

In the path towards the Digital Society, technology appears as a driving 

force and the enabling factor. As Associate Director of the Computer Vi-

sion Center (CVC, 2020) in Barcelona (Catalonia, Spain) I am very much 

aware of the impact that technology is creating and will create in the years 

to come -although this impact is yet to be unveiled in a greater extent. 

Computer Vision, the Artificial Intelligence (AI) of images and videos, is 

a very good example of innovation-led growth based in the latest research 

advances. We witnessed how in the past years automotive industries, social 

network giants, health international corporations and others have invested 

billions in the development of infrastructures and talent attraction. 

The CVC has succeeded in linking the top Computer Vision research with 

impactful industrial projects. For that aim, we enabled different mecha-

nisms of collaboration between academia and industry in terms of con-

tracted research programs, joint labs and also living labs. The outcome has 

been impactful publications, patents and licensed software. But there is 

more. As an collateral result from our virtual tools used for training our AI 

algorithms for the autonomous car, we reached to a product that we decid-
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ed to call CARLA (CVC, 2019) (a play on words that both refers to the English 

word “car”, as well as a female name in Spanish language) which has become a 

de facto standard for simulation and training of autonomous driving sce-

narios. This software is now part of Open Source Vision Foundation (osvf.

org, 2020), which represents a paradigm of open innovation process and 

eventually, far more impactful that the research on autonomous driving 

carried out so far at CVC. In order to test and develop their results obtained 

we have used the living lab concept to create pilots of small autonomous 

driving cars in controlled environments, approaching through a living lab 

methodology to the real-life settings needed for our research results prove 

to be functional at a development state. 

However, this type of intervention will have at mid- and long-term a sys-

temic impact. Another excellent example of this is the CVC’s Library 

Living Lab (Vilariño & Karatzas, 2018), consisting on a real-life setting in a 

public library of the metropolitan area of Barcelona where we investigate 

how technology transforms the cultural experience of people through the 

technological contributions from the CVC and other stakeholders. During 

4 years we developed a local pilot that has been scaled up and adapted to 

the network of 230+ public libraries of the Barcelona Province through 

the program BiblioLab (Hernández-Pérez et al., 2020). The systemic change 

consists of transforming the network of public libraries from repositories 

of books into actual knowledge sharing hubs, places where citizens can not 

only to learn, but also to contribute to the knowledge creation. An example 

of this is the Library Living Lab’s program ExperimentAI (Computer Vision 

Center, 2019), which brings functional AI demos made by the scientists to 

the public libraries, in order to be tested and validated by the library users. 

This opens a citizen-centric approach to the Social Impact of AI, which is 

complemented by a series of debates with philosophers, politicians, tech-

nologists, journalists and researchers (Computer Vision Center, 2020). This 

systemic change on the role of the public library as an active actor for 

knowledge creation has also been complemented with the inclusion of Cit-

izen Science as an element natural to the Network of Public Libraries, and 
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this is a clear contribution to the domocratisation of access to knowledge 

and innovation for everyone, but also a step forward towards a more resil-

ient, cultivated society.

In summary, the challenges ahead are needing a systemic response, and it 

is in the context of this systemic change that the open innovation processes 

facilitated by living labs through its community can contribute to an actual 

innovation-led growth and positive societal transformation.

Living Labs in the Digital Transformation, 
the ENoLL Community and the response to COVID-19

In the rest of this paper we will tackle the living lab phenomenon from 3 

different perspectives: An introduction to the living lab approach, an intro-

duction to ENOLL and its community of labs, and an overview of the re-

sponse of the living lab community to the COVID-19 crisis. Section 2 will 

provide the context for the Digital Transformation. In Section 3 we will 

present a brief introduction to the living lab concept, which will be valid 

both for those who are approaching the living labs for the first time and for 

those who are familiar with the concept, but are interested in bibliograph-

ic background. In Section 4 we will present a short story of ENoLL, its 

structure and organisation, together with its main contributions towards 

the living lab community. In Section 5 we will present concrete examples 

of living lab initiatives within the context of the COVID-19 pandemic, as 

a sample of the dynamic adaptability and agile response that the living lab 

approach can provide in times of crisis, closing this paper with a reflexion 

about the role of living labs in the years to come.
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Understanding the context of the 
Digital Transformation

●The context of the modern living lab approach is 

provided by the Digital Transformation.

The Digital Transformation is not only a new industrial revolution: It is 

an actual human transformation. The connectivity that internet provides 

allows for a potential access to all the available human knowledge for 

everyone. It is clear, to our knowledge, that this potentiality has not been 

fully deployed yet, and that its consequences bring profound ethical issues 

to our table –which are of fundamental relevance and should be the object 

of a different paper (Vilariño, 2018). However, from our current context 

of analysis, what is commonly agreed by the Community as a common 

ground of work, is that the Digital Transformation will radically lower the 

social entry cost for accessing and generating knowledge, creating a real 

opportunity for the personal and collective development of people. At the 

same time, new areas of expertise and jobs will emerge and disappear, the 

interdisciplinary boundaries will blur, stakeholders’ borders will fade, and 

this will ultimately trigger profound transformations in the ways that citi-

zens live their lives. This will take place at a pace never previously expe-

rienced and, in this context, an agile response from the public institutions, 

legal and informal entities is indispensable. 

This approach was gathered in the Manifesto for Innovation in Europe 
(ENoLL et al., 2018) that presents a vision of Europe open to the world, with 

the consolidation of ecosystems in which citizens are not only beneficiaries 

of growth but are also co-creators and co-owners of the resulting societal 

changes, actors shaping the progress towards a Europe of citizens. The 

Mazzucatto report (Mazzucato, 2019) pointed towards this direction in the 

context of an open innovation framework in which this idea is addressed 
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through common missions, and in some way, it deploys her previous 

approach to the entrepreneurial state (Mazzucato, 2012) as driver for inno-

vation, particularly in the European context. In our last OLLD in Geneva 

in 2018, the under-Secretary General of United Nations Michael Moeller 

shared that “the challenges we face cannot be tackled by one institution 

alone”. I cannot agree more, and this compulsory approach to problem 

solving -and enormous area of opportunities too- requires an agile response 

from the institutions. It is in this context that the multi-stakeholder ap-

proach provided the living labs makes sense, from a user centric-perspec-

tive, from a citizen-centric perspective, from a human perspective.

The corollary could be stated this way: In the context of the Digital Trans-

formation, innovation and social transformation are happening hand in 

hand, and we need to broaden the definition of innovation beyond the 

current, predominantly science and corporate approach: placing the citi-

zen at the centre of innovation is a real game-changer and an opportunity 

for innovation-led economic growth and social progress. On our path to 

strengthening our society, this is an efficient means for not leaving anyone 

behind.  This societal transformation is in essence systemic. It is material-

izing in The Lab, it is running on Collaboratory principles, and it opens the 

opportunity to the world with this message: all citizens in the world, orga-

nizations and networks are invited to be co-creators of the global societal 

transformations to come.

Technology has been, and will keep on being, the enabler of the Digital 

Transformation. But in order for our Hard Technologies to succeed as use-

ful instruments for the co-creation of the Digital Society, it is essential to 

have a strong substrate of Social Technologies that serve as the foundation 

for sustainable, robust and democratic access to knowledge and innovation. 

Living Labs appear as relevant component of these social technologies. In 

the following section, we will enter into details regarding the main features 

associated to living labs. 
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What is a living lab?

User centric multi-stakeholder approach to innovation

Living Labs are about innovation. The innovation process is the essen-

tial and necessary, though not sufficient, element of all living labs. The 

ENoLL approach to living labs, which has successfully been spread along 

the world during the past 14 years is synthesised through a citizen-centric 

multi-stakeholder approach to innovation, based on systematic user co-cre-

ation that integrates research and innovation activities in communities. 

The multi-stakeholder approach can be explained using the metaphor of 

the quadruple helix (Höglund & Linton, 2018). The quadruple helix concept 

extents the approach of the triple helix (Etzkowitz & Leydesdorff, 2000), 

which emphasizes hybrid collaboration between academia, industry and 

government to provide enabling scenarios for innovation and economic 

development. The helix plays the role of the propellor of innovation-led 

growth and each blade represents one necessary component -type of stake-

holder- for the innovation process to take place successfully. The fourth 

component of the quadruple helix is “People”, representing the active par-

ticipation of civil society in the process. From this perspective, the term 

“People” is usually replaced by “Society”, “Civil Society” or “Citizens”. In 

any case, this represents the clear intention of having the citizens (individ-

uals, associations, non-for profits, etc.) participating in the co-creation process 

as actors, and not as mere factors from which to obtain ideas or raw data. 

The quadruple helix is usually extended to multi-helix approaches, includ-

ing elements of sustainable territorial development (Carayannis et al., 2012).

Basic features of living labs

All living labs share basic features, that are strictly linked to the user-cen-
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tric multi-stakeholder approach. These features can be summarised into 6 

clusters:

1. Active user engagement: From the user-centric perspective, it is 

essential to have the user in the centre of the innovation process, not 

only to be in a position to develop innovative solutions for and with 

them, but these solutions to be developed also by the users, having a 

place in the decision-making.

2. Co-creation: The user’s integration, together with the rest of the 

stakeholders, happens in a context of co-creation. This means that 

the final outcomes are obtained through a joint process, a joint ef-

fort in which co-design is part of the innovation strategy (SISCODE, 

2020).

3. Multi-method approach: There is an intrinsic multi-methodologi-

cal approach which is inherent to the dynamic adaptability that liv-

ing labs have. This creates proper flexibility to link the stakeholders 

to their actuals fields of knowledge.

4. Multi-stakeholder participation: The effective presence of differ-

ent stakeholders, and with diverse natures from the quadruple helix, 

implies a rich scenario where to develop the multi-methodological 

approach described above.

5. Real-life setting: Probably one of the more unique features of the 

living labs, is that they deploy the action in actual real-life settings. 

These are accessible, open spaces where users develop their day-by-

day activities. These spaces should not be a closed lab in a university 

or a R&D department within the walls of a corporation, but even-

tually any space in which real life actions are explored (a hospital, a 

square, a public library, a street or road...).

6.Orchestration: Certainly, a role of orchestrator, of coordinator of 

the multi-stakeholder user-centric cocreation process in the real-life 

setting is necessary, not only from a project management perspec-

tive, but as a bridge for methodological multiplicity. Actually, as the 

needed translator for the different languages (in the sense of epistemo-
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logical background) spoken by the stakeholders. 

The framework presented above provides a rich variability of options for 

living labs, which usually have an instigator institution or body driving 

the living lab project. For a survey on living lab methods and tools, the in-

terested reader can consult Malmberg et al., (2017). For clear examples of 

living lab projects, the reader can consult the annual summaries of “Best 

Living Lab Projects” edited by ENoLL every year (ENoLL, 2020a). For a 

deeper analysis on the emergence of living labs and a starting point for 

a further literature review, I would recommend the paper by Leminen & 

Westerlund (2019).

Key Principles of the Living Labs

Although different formal definitions can fit the aforementioned features, 

there is a general agreement within the ENoLL living lab community about 

the existence of 5 key principles that permeate all Living Lab operations, 

namely: value, sustainability, influence, realism and openness (Ståhlbröst, 

2012).

1. Value: The main goal of all living labs is to create value through an 

innovation process, and this is the key source for business success. 

This value will be centered on the user’s needs, and this should lead 

to products and services that are perceived as valuable from a busi-

ness (or public development) perspective and also from a customer 

perspective.

2. Sustainability: This has to be understood from and economical, 

ecological and social point of view, tackling the definition of prod-

ucts, services and processes that can persist beyond a punctual proj-

ect-driven activity. 

3. Influence: Users have the chance to drive a transformative change. 

The actual scope of social changes within the context of the Digital 

Transformation is systemic. This provides the change of co-creation 
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of new societal models, in which the technological innovations play 

the role of enabler, but in which citizens can actively contribute as 

active, competent partners and domain experts.

4. Realism: The experience-oriented characteristic of the real-life set-

ting bet of the living labs provides a cornerstone of the Living Lab 

approach. Real users provide an actual scenario for new paradigms 
(e.g., the case of mobility, communications or waste recycling behavioural 

change in the context of smart and sustainable cities). Real scenarios 

provide a test-bed for actual products in advanced stages of develop-

ment. Real stakeholders, instead of personas or other user-represen-

tative tools, allow for a first hand, agile understanding of the innova-

tion results.

5. Openness: From a classical perspective of open innovation (Ches-

brough, 2003), the openness principle emphasises the idea that 

multiple perspectives bring power to the development process and 

contribute to the achievement of rapid, more efficient progress, due 

to cross fertilization and open collaboration between the different 

actors.

Figure 1. Living Labs as 

user-centric, multi-stake-

holder open innovation 

ecosystems. Image © 

ENoLL 2020.
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The European Network of 
Living Labs

●The European Network of Living Labs (ENoLL) is a 

global network of open innovation ecosystems, that places people at the 

centre of product and service development and innovation (Hirvikoski et 

al., 2016). Although it contains the name Europe within its title, ENoLL 

is today a global movement. The association has labelled more than 470 

living labs through its labelling process, and in 2020 counts on 140 active 

members in Europe and the world, with 15% non-European partners. 

Figure 2 shows a map with all the 59 countries in which ENoLL has had at 

least one labelled living lab. The map shows the influence of the Network 

beyond the European Ecosystem and provides a picture about the historical 

interest that the living lab movement has had along the previous 14 years. 

It is important to realise that the lifecycles of living labs are not necessarily 

equal to all the initiatives. If some of them are expected to be sustained 

along the years, others are project-based initiatives that are aimed at con-

cluding after the innovation process provides suitable results. In other cas-

es, living labs do not get to achieve a business model that allow to maintain 

their activities in a sustainable way. For that reason, the map of living labs 

is dynamic, and it changes depending on waves. During the last years, and 

for the reasons mentioned above, living labs have received an increasing 

attention. The actual numbers of the Network are shown in Figure 3, which 

depicts the 35 countries in which living labs are actively participating in 

the ENoLL’s Community actions.

The network and its members provide innovation services for small and 

medium-sized international companies, the public sector, organisations and 

citizens. ENoLL promotes the development of business and industry and the 

creation of tax revenue and jobs through the activities of its member labs.
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ENoLL’s structure was created in 2006, when the European living lab 

movement gained further momentum through a set of European Union (EU) 

policy measures promoted by the Finnish presidency, towards a new Euro-

pean Innovation System based on co- creation of innovation in public, pri-

vate and civic partnership. In 2011 the association became an International 

Non-for-profit Organisation based in Brussels, with the main aim of sup-

porting ENoLL members and all the living labs. Among the main services 

that ENoLL provides to its members we can enumerate: 

1. Brokering actions for the integration of International Project Con-

sortiums.

2. Coordination of task forces on different fields of action.

3. Capacity building actions.

4. Advocacy before international institutions such as the European 

Commission and the United Nations.

5. Organisation of the International Conference on Living Labs.

In 2020, under the COVID-19 pandemic, ENoLL developed a digital in-

frastructure for its international conference as the Digital Living Lab Days 
(ENoLL, 2020b), and an online training platform for capacity building as the 

Virtual Learning Lab (ENoLL, 2020c).

Figure 2. The map shows

the 59 Countries with 

at least one l iving lab 

labelled by ENoLL since 

2006. (Technical Data: 

Geographic Coordinate

System: GCS_WGS_1984.

Projection: Mercator. Da-

tabase: ENoLL labelled 

l i v ing  l abs .  Image  © 

ENoLL 2020)

Figure 3. The map shows 

the 35 countries with at 

least one active ENoLL 

living lab by 2020. The 

co lour  in tens i ty  rep-

resents the number of 

active ENoLL living labs 

in the country. (Technical 

Data: Geographic Co-

ordinate System: GCS_

WGS_1984. Projection: 

Merca to r.  Da tabase : 

ENoLL label led l iv ing 

labs. Image © ENoLL 

2020)
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ENoLL has actively participated from an institutional way in different 

project consortia, mainly funded by the European Commission, but also by 

other European and International partners. In 2020 ENoLL was involved 

in 7 international consortia dealing with different topics. Among which, we 

can enumerate: 

1. Urban Nature Labs (UNALAB, 2020): The UNaLab, a EU Commis-

sion’s Horizon 2020 funded project, is contributing to the develop-

ment of smarter, more inclusive, more resilient and more sustainable 

cities through the implementation of nature-based solutions.

2. Social and Creative (Social and Creative, 2020): A EU’s Interreg 

Mediterranean Funded Project aiming at building a shared sense of 

purpose within the Mediterranean Creative and Social Innovation 

community of regions.

3. Co-Design for society in innovation (SISCODE, 2018): SISCODE 

is an EU Commission’s Horizon 2020 funded project aimed at 

stimulating the use of co-creation methodologies in policy design, 

using bottom-design-driven methodologies to pollinate Responsible 

Research and Innovation, and Science Technology and Innovation 

Policies.

4. Skills and Jobs Coalition (European Commission, 2019): DSCJ is 

Horizon 2020 tender aiming at aims developing a large digital tal-

ent pool and ensure that individuals and the labour force in Europe 

are equipped with adequate digital skills. This, by bringing to-

gether Member States, companies from all sectors, social partners, 

non-profit organisations and education providers, who take action to 

tackle the lack of digital skills in Europe.

5. The European Social Innovation Competition (EUSIC, 2020): 

The European Social Innovation Competition is run by the Europe-

an Commission with the support of a consortium of organisations. 

The 2020 Competition is titled Reimagine Fashion – changing be-

haviours for sustainable fashion. EUSIC seeks to improve the envi-

ronmental and social impact of the European fashion market through 
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the development of new products, services and processes, and inno-

vative business models. 

6. Paving the way for agroecology in Europe (ALL READY, 2020): 

A sustainable, ecological approach in farming is today a solution in 

front of the growing challenges of climate change, depleted natural 

resources, shrinking biodiversity and reduced soil quality. The proj-

ect represents a initial phase for the European Agroecology Living 

Lab and Research Infrastructure Network. 

7. Sustainable buildings (METABUILDINGS, 2020): The METAB-

UILDINGS project is a Horizon 2020 funded project, aiming at co-

ordinating actions around the definition of living labs in the context 

of smart buildings, understood from the perspective of sustainable 

building and energy consumption.

8. Resilient water innovation economy REWAISE (REWAISE, 2020)  

and WATER MINING (WATER-MINING, 2020): These two proj-

ects from the Horizon 2020 are aiming at tackling, from different 

perspectives, the use definition of a resilient open innovation per-

spective for the smart economy and the value creation for a smarter 

water management, using living labs as the center of the open inno-

vation action. 

9. Harmonization of living lab methods in the Health and Well-be-

ing context (VITALISE) -to start in 2021: The VITALISE project 

is a Horizon 2020 funded project, coordinated by ENoLL aiming 

at defining a common framework so that living labs in the fields of 

Health and Well-being can define common services and accelerate 

the internationalisation and scalability of product and services.

In addition, ENoLL is one of the promoting institutions of the living-in.eu 

initiative [XX], which is a promoted direct action from the EU Commis-

sion as a political declaration signed by city Mayors and Region Managers 

for joining forces to boost sustainable digital transformation in cities and 

communities in the EU. This is a good example on how the ENoLL ap-

proach to systemic innovation can be scaled up also at the political level. 
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ENoLL is responsible in this declaration of the development of a commit-

ment for capacity building in the digital transformation.

All these projects provide us with an insight on the topics in which the liv-

ing labs have been creating impact, and they are strategically aligned with 

specific contexts of operation. In ENoLL, these contexts of operation are 

the base of a number of Action-oriented Task Forces. Let us enter into de-

tails about how these task forces are designed.

The ENoLL Action-oriented 
Task Forces

●In ENoLL, we have developed 5 Action-oriented Task 

Forces to be led by our effective members and open to externals to focus 

of actual challenges from an action perspective, using our living labs as 

already existing infrastructures for citizen-centric open innovation. These 

action-oriented task forces comprise: 

 Social innovation and digital rights.
 Social impact of artificial intelligence.
 Health and wellbeing.
 Rural living labs.
 Energy and environment. 

These task forces are not envisioned as think tanks or communities for best 

practice sharing only, but they are driven, instead, through the use of the 

projects in which our members are actually working, in order to develop 

specific narratives in citizen-centric open innovation approaches in their 

particular verticals. In addition, the ENoLL AOTFs also integrate external 

partners and stakeholders beyond the members of the Network.  
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 are a number of fields of action which are per se transversal to this ap-

proach: for instance, smart cities, IoT (the Internet of Things), mobility, etc., 

are both feeding and receiving results from the different task forces. More-

over, a certain level of overlapping is always present among the task forces 

themselves. For instance, it is quite understandable that the strategies that 

lead to a better waste management and needed behavioural change –related 

to group of Energy and Environment- will necessarily make use of state-

of-the art tools in Artificial Intelligence –which is strictly related to the So-

cial Impact of AI. This overlapping is welcome since it allows to connect 

the projects, into an approach that is expected to tackle complex challenges 

in a systemic way.

Finally, there is one more reason underpinning this vertical approach to the 

organisation of the living lab activity in ENoLL. Historically, living labs 

have suffered the lack of a clear entry point for newcomers, since general 

methods and tools appeared too general and difficult to start with. Thus, 

one main and more powerful feature of living labs, namely, its dynamic 

adaptability to different contexts, appeared as well as a barrier to the start-

ing up of new living labs. By providing a contextualised approach with 

examples of living labs working in the diverse verticals, and moreover, by 

providing a working context consisting of ongoing projects and external 

stakeholders around action-oriented task forces, living labs can appear 

closer to the actual day by day challenges of individuals and organisations, 

and the ENoLL community can be projected as a landing platform for the 

innovators of Europe and the World. Along the following paragraphs with 

point out the main lines of action on all the task forces.

Social Innovation and Digital Rights

The Action-oriented task of Social Innovation and Digital Rights is fo-

cussed on the development of living labs as underlying social technologies, 

over which the hard technologies such as AI or IOT can be deployed in an 

efficient open innovation framework. This approach has a clear impact in 

terms of territorial development and is developing the concept of Collab-
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oratory as an open research space, open to the collaboration in terms of 

exploration. The approach tackles the Universal Innovation Ecosystems at 

different levels, providing a layered approach to the organisation of labs, 

which is rooted on the citizen labs, connected to higher orchestrators and 

ending in highly specialised labs in Universities and Research Centers. 

This approach tackles in essence the organisation of the open innovation 

action at a systemic level, developing the Universal Innovation System at 

the same level as Universal Health Systems have been historically devel-

oped in Europe and the World. 

Different prototypes have been developed in the regions of West England 

in UK and Tarragona in Catalonia, Spain. Particularly, the Collboratory 

Catsud (I2CAT, 2020) aims at facilitating the collaboration of the innovative 

networks addressing social issues (housing, health, skills, education...) at the 

grassroots levels, territory by territory, generating essential collaboration 

from the local to the European and global level. Particularly, the Cat Sud 

Collaboratory has advanced in the definition and construction of new 

structures for digital social innovation: labs and collaboratories. Currently, 

these structures are key for the socio-economic reactivation and the change 

of paradigm that we need both globally and as a country, to face the global 

pandemic and a subsequent socio-economic crisis that adds to the eco-

logical crisis, as well as others. Our colleagues in Bristol are leading the 

development of innovation actions in fields such as affordable housing, 

complementing the action in terms of not leaving anyone behind in the 

process of societal transformation. The opportunity here is to understand 

social innovation as a citizen-driven task, and living labs as the tools for its 

explicit development. 

Finally. this perspective has a profound digital dimension, since all our 

data are now part of our identity, and for that reason the Lab for Digital 

Citizenship in Barcelona has developed a Chart for digital rights. The role 

of the digital identity in the Digital Society is one of the more fascinating 

issues to explore, together with the new paradigms of automatic decision 
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making delivered by the AI-based technologies.

Social Impact of AI

AI is everywhere in our lives, with a promise of an increasing presence 

in the years to come at a pace not experienced before. However, strong 

concerns exist regarding a proper use of AI, both for actual and future ap-

plications. The ENoLL task force on AI is sustained on the hypothesis that, 

contrary to other technological changes, the actual social impact of AI is 

to be unveiled, it can only be unveiled through an efficient hands-on of the 

different potential dimensions of impact. These potential dimensions of im-

pact comprise (although are not restricted to): 1) Labour (new roles and job pro-

files), 2) New business models, 3) Mobility in the cities and communities, 4) 

Education on AI and through AI, 5) Inclusion of unfavoured populations, 6) 

Arts as a way of AI awareness, 7) Ethical issues regarding the use of data, 

the privacy and automatic decision making.

One direction, that Europe has obsessively chosen, is the identification of 

appropriate regulatory frameworks. We need regulatory sandboxes to un-

derstand not only how to produce and use AI, but also its impact (in job pro-

files, education, economy, mobility, etc.). However, this regulatory approach 

will necessarily arrive after a proper understanding of the objects to be reg-

ulated, and it is a fallacy to believe that we are now in the position to un-

derstand, yet define, such impacts. Two hubs in Brussels and Taiwan (Taiwan 

Living Lab, 2020) and the network of libraries in Barcelona instigated by the 

Library Living Lab (Library Living Lab, 2020) are working in the definition 

of trustworthy AI, using their living labs as testing facilities. The citizens 

will have the possibility to participate in the debate and the decision mak-

ing of the technologies to be deployed. Our colleagues in Thessaloniki are 

developing its strategy for smart mobility, in which AI for automatic deci-

sion making is the most relevant technology under debate. Finally, our col-

leagues in The Netherlands are analysing the actual impact of the citizen 

implication through arts, while living labs in Barcelona’s metropolitan area 

are developing street performing sessions in collaboration with scientists, 
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SMEs and citizens to unveil through the performing action the different 

impacts of the AI technologies developed by CVC and other institutions 
(Epica Lab, 2020). Research -action research, to be precise- becomes here 

the explicit driving factor of the innovation.

Health and wellbeing

The field of health has historically received much attention from the living 

lab community. The existence of structured universal health systems in 

different countries and the specific context for research and innovation in 

health has paved the way to a flourishing ecosystem of living labs. 

However, the current approach is pivoting from classical test-beds for 

SMEs towards the systemic and wholistic approach of health an well-being 

as a journey for the citizen. This is particularly needed in societies such as 

Europe, Korea or Japan were the reality of an aging population appears as 

a horizon transforming the way in which health services are provided and 

enjoyed by the citizens. The main idea here is the transition “From Patient 

to Protagonist”. The future universal health systems will be not only for 

the treatment of illness, but for the development of a healthy life and to 

support our well-being. This is the key element for the sustainability of the 

business models. The role of patients and their families will be most rele-

vant, since the co-creation of this new Universal Health System implies the 

re-definition of the roles and the assumption of responsibilities. The hori-

zon of the Silver Economy provides a basis for the global transformation 

of the system.

In this context, it is essential to work towards a harmonisation of the ser-

vices, methods and tools used by living labs in order to, on the one hand, 

allow for the inter-operability of the different solutions at a transnational 

level, and on the other hand, to develop new business models contributing 

to underpinning the activities of the living labs along the time in a sustain-

able way. Our colleagues in Finland, Greece and Spain, are working in the 

homogenization of the processes that allow for trans-national approaches 

and scalability in the context of health living labs, and ENoLL itself is co-
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ordinating an action for a 3-year project with the objective of creating the 

basis for trans-national services offered by the health-related living labs. 

Different instruments are also tested, such as innovative public procure-

ment allow for SMEs to participate at a controlled risk in the process.

Energy and environment

Europe is currently involved in the called Green Deal and a program from 

energy transition during the next years. This is also the case with many 

regions along the globe, and Smart Cities must have a pillar for energy, 

understanding all the dimensions of energy generation and consumption. 

Energy and environment are profoundly linked to each other. And at 

the center of this transition is the behavioural change needed in order to 

achieve the goals of sustainable and respectful approach in the context of 

global climate change. Such a behavioural change must not be perceived 

as a set of directives to be delivered to the citizens, delegating on the cit-

izens the burden to obey or condemn the Globe to the collapse. All the 

contrary, our colleagues in Switzerland in collaboration with the European 

Joint Research Council (JRC) (Joint Research Center, 2019) are developing 

a program in which living labs are used to promote new habits for energy 

consumption, developing the services suited for a sustainable approach. 

Smart cities, and also smart regions, appear now as the most needed explo-

ration arenas and citizens are invited to co-create the actions that, at short 

or mid-term, are going to implement. These types of collaborations allow, 

on the one hand to define suited approaches for the local actors, creating 

immediate impact at regional level, and on the other hand to approach the 

regulators to the (action) research actions that generate the evidence to hoist 

the new energy and environmental policies.

Rural Living Labs

Rural areas appear as the complementary part of the smart cities. In this 

context, rural living labs within the ENoLL community are working in two 

main areas: 1) On the one hand the digital capacitation of the people living 

in rural areas is one of capital relevance in order to empower people with 
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the needed skills for the development of innovation actions. This capac-

ity building action (which we will develop in the next section), is a currently 

missing element in the programs of territorial development, which fail in 

consolidating a culture change and in the adaptation of new technologies 

and processes. Our colleagues in South Spain are consolidating a network 

of rural living labs which, based in this principle, is transforming the way 

in which the rural population is perceiving the social innovation actions 

in the territory. 2) On the other hand, the Farm-to-fork strategy allows for 

the redefinition for all the whole life-cycle of sustainable food production, 

precision agriculture and waste management as a wholistic process. In this 

sense, our teams in Servia and Canada, are collaborating within this task 

force with the European commission to identify new paths in which the 

living lab approach can endow the rural communities with tools and meth-

ods to adapt the state-of-the art strategies to their home ecosystems, while 

providing a general framework which can be scalable. Finally, rural areas 

are perceived in a greater perspective than farming and food production, 

and new business models appear around the use of the land for nature en-

joyment, sustainable tourism, etc., represent a new niche with enormous 

capacity of development.

Capacity building for
living labs

●The view of user-centric innovation mentioned in this 

paper will not work without the proper underlying assumption that open 

innovation processes also need capacity building, and that this affecting 

all the stakeholders. For that reason, ENoLL has developed a curriculum 

for capacity building in living labs tools and methods. The following list 

topics correspond to the least common denominator that every initiative 

willing to develop a living lab should have, and they appear fully aligned 



with what is demanded throughout the ENoLL labelling process (ENOLL, 

2021).

1. Initial steps: Setting up a living lab implies deciding the host organ-

isation, and be aware of the basic starting points: Type of organiza-

tion, management and governance of the living lab; interest & ability 

to participate in regional, national and international innovation sys-

tems;  users & people engagement approaches; identification of the 

real life settings; methods & tools; roles & responsibilities of quali-

fied staff; internal & external communication; access & availability 

of equipment & infrastructure; openness of innovation processes and 

partnerships; feedback protection & author’s rights; co-created val-

ues for all involved stakeholders; coverage of the value chain. Busi-

ness Model & access/ability to funding. All these questions arise in 

higher or lower intensity, and the living lab managers will have to be 

aware of the impact that each dimension is having in their decisions.

2. Stakeholders: The process of stake-holder engagement carries great 

relevance, and is one of the backbones of the living lab approach. 

The actual integration of users, but also of the rest of the compo-

nents of the quadruple helix, will warrantee the mid and long-term 

impact of the innovation actions. Understanding the processes of 

multi-stakeholder engagement facilitates the evolution of the living 

lab in a credible bet.

3. Co-creation: Methods and tools for co-creation allow to implement 

the mission of the living labs. Particularly in the processes in which 

user engagement is facilitated. These methods include both face-to-

face and digital approaches to co-creation tools. For instance, a num-

ber of these strategies are based on foundations of design thinking 
(Brown, 2008), role playing and other approaches. Several projects in 

which ENoLL has been involved during the last years had the main 

objective of the curation of tool boxes for co-creation, and their out-

comes can be accessible through the web (Stembert, 2017).

4. Governance: An efficient governance model for a living lab implies 

85
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the definition of clear decision making mechanisms, but also the 

agreed identification of the commitments that each stake-holder will 

develop during the living lab life-cycle. The lack of a solid gover-

nance model will eventually bring collisions among the interests of 

the different stake-holders. Particularly, communication instruments 

and procedures (both internal and external) are of vital relevance and 

the are frequently a cause of conflicts and failure.

5. Value: The value proposition of the living lab is the core of its op-

erations and the reason of its existence. Both the correct definition 

of the value proposition, founded on singular, relevant added-value 

services, and the realistic implementation of the commitment pro-

vide the living lab with the legitimacy for the actual innovation-led 

transformation of the ecosystem through its services.  

6. Sustainability: The lack of robust business models for the living lab 

operations has been the Achilles heel for the community. The mid- 

and long-term sustainability of the operations has to be underpinned 

on a robust business models in which the facilitation of new prod-

ucts and services create actual value. 

7. Hacking the lab: Finally, the living lab community is a community 

of doers, and through the years of existence there is a very rich cor-

pus of success stories and failures. It is essential for the living labs 

to be aware of the main reason for failure, so that they can apply the 

right modifications to their contextualised solution.

The interested reader can find more details regarding the Virtual Learning 

Lab program (ENoLL, 2020c) for training and all the ENoLL database of 

publications in the ENoLL website.
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A few examples of responses 
from the living lab community 
to Covid-19 pandemic

●During the year 2020, we had the chance to globally 

share one of the most terrible episodes of our existence between wars 

worldwide, with the impact of the SARS-CoV-2 coronavirus and its 

disease COVID-19. The virulence and speed at which the pandemic hit 

our communities made necessary an agile response of the institutions, and 

the living lab community showed a high profile in delivering innovative 

actions in a short time. Following, we present a selection of 6 cases for 

which the community of living labs reported specific actions in reaction to 

COVID-19. These cases are useful to show the variety of the approaches, 

illustrating the powerful adaptability of the living labs. For a detailed 

analysis of the cases, the interested reader can address to the multimedia 

material in http://enoll.org/covid-19.

Living Labs and the Maker community’s response 
to the COVID-19 crisis

During the first weeks of the pandemic, there was a strong need of respi-

rators and masks. The network of “Ateneus de Fabricació” – the public 

FabLabs in Barcelona- was able to coordinate the process of the citizens’ 

initiatives. Over 3.000 face shields were created in collaboration with the 

community of makers of Barcelona. This same pattern was repeated world-

wide within the maker community. The host institution of Catalan Health-

care Living Lab designed an emergency ventilator in which components 

were simplified to the maximum. Universities UJI and UAB, and other 

living labs such the Library Living Lab donated their 3D printed facilities 

to coordinate their action with the territory needs. In the Netherlands, the 
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3DP PAN EU created a portal for linking specific needs with industrial 3D 

facilities. This example shows to strong link between the different commu-

nities of labs, and the relevant value of the distributed infrastructure of 3D 

printers that the maker community offered to the public. The orchestrator 

role of the living labs appears here as essential in order to properly coordi-

nate the actions and the impacts of the different stakeholders in an efficient, 

agile way.

Hackathons of technology for good: 
Co-creating and deploying during COVID-19 crisis

After the initial shock, the community of labs began to organise auton-

omously. In Spain, the movement Frena la Curva (in English “Flatten the 

Curve” (FLC, 2020)) configurated itself as citizen platform where volun-

teers, entrepreneurs, activists, social organizations, makers and laboratories 

of public and open innovation, cooperated to channel and organize social 

energy and civic resilience in the face of the Covid19-pandemic, giving a 

response from civil society complementary to that of the government and 

essential public services. The action was co-promoted by CitiLab Living 

Lab and public organisations. The movement connected people from Spain 

and Latin America in a an actual supranational network of labs with a bot-

tom up organisation scheme. It took 24 hours to design Frena la Curva -the 

first focus was to create an open guide on social innovation initiatives. In 

first two days, 500 initiatives were created in a hackathon fashion. Frena 

la curva represented a lab-of-labs collaboratory, organised from the actual 

needs of the population. In parallel, I2Cat organised in two weeks a hack-

athon for digital solutions as a response to the COVID. A maximum 100 

teams of two to five people participated to solve the needs to the problems 

identified. The answer had to be a mobile application or a website to give 

answer to these needs. There were 307 participants, out of those 21% were 

women. 60 mentors were volunteering from collaborating organisations. 

The teams had one week to design the product. After one week the jury 

composing of 30 people from diverse background voted on 61 solutions 
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and determined who were the final 6 winners (I2Cat, 2020). Theses hack-

athons were just a small sample of the numerous initiatives driven world-

wide. The reality showed that the living lab community had the skills and 

the network resources to provide relevant solution is record time, and that 

hackathons were effective tools for joining people around common chal-

lenges.

Government and citizen engagement in 
COVID-19 confinement and beyond

With the advance of the pandemic, it was more and more evident that 

there was a need of control for the movements of the individuals in order 

to reduce the incidence of groups, particularly during confinement times. 

Taiwan Living Lab was able to develop technological tools for efficient 

measurement of mobility, oriented to the control of citizen displacements 

during the highest point of the pandemic. SMEs contributed to the agile 

design of solutions for indoor positioning systems during quarantine. This 

helped in better monitoring of densities and decision making. One of the 

relevant outcomes is that SME’s can get involved in agile developments 

of technological products by re-adapting their already existing solutions to 

emerging scenarios in the context of real-life settings provided by the liv-

ing labs.

Communities innovating around the health systems: 
the reaction to the COVID-19 emergency and 
what will remain

National and regional health systems suffered the most stinking moments 

and the highest stress. The network of test-beds and living labs of the EiT 

Health reported the deploying a “matchmaking” solution for innovators 

working on COVID- 19 research, and that their start-ups identified oppor-

tunities for development of new products during the first months. On the 

other hand, the Modern Centre for Global Ageing Living lab in Australia 
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carried out a survey identifying that the COVID-19 has given an oppor-

tunity to understand the experiences of elderly people. In the first week, 

GCMA launched a six-month research on the experiences, accelerating the 

understanding of the position of older people towards technology and their 

readiness to make use of it in times of pandemic. The corollary is that the 

COVID-19 has offered an opportunity for living labs to deepening in the 

digitalisation processes, and to get closer to their panels of users in order 

to better understand their needs, particularly in the health and well-being 

area, and in a context of accelerated digitalisation.

How the COVID-19 has changed 
our Universities for good

Higher Education Systems worldwide have experimented an accelerated 

push towards online teaching and digital tools, more, probably, than any 

other institution in the world. The Medialab Living Lab in Granada, An-

dalucía, Spain, has coordinated two specific actions: On the one hand, the 

orchestration of labs from universities working on public innovation, a 

sector of special stress during the pandemic. On the other hand, a project 

for innovative teaching approaches using the latest technological tools. In 

addition, colleagues from Finland and South Africa identified the opportu-

nity of COVID to integrate marginalized groups through technology. The 

pandemic has highlighted the role of science to policy makers, but it is not 

clear to what extent this will be implemented in actual decisions supporting 

cutting-edge research leading to impactful innovation. In any case, those 

living labs linked to universities experimented the possibility of linking 

their teaching action with the action research, which places living labs an 

excellent tool for the integration of the university activities with instru-

ments such as Citizen Science.
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SMEs in Europe and Open Innovation for the 
post COVID-19 digital society

Finally, the pandemic impacted our SME lattice from the start. Original 

ways or coworking in order to reduce costs were developed by living labs 

in Florence, Italy. Particularly, the field of restauration was one for the 

most affected due to the restrictions in movements or even the mandato-

ry shutdowns. Labe Digital Gastronomy Living Labs in Basque Country, 

Spain, helped its community in the ideation of innovative solutions and 

digital skills development. The European Commission reshaped some of 

its instruments to support the SMEs in order to accelerate the access to 

market for start-ups with solutions with potential disruptive power. In some 

way, the reorientation of the EU funding in the program Next Generation, 

will provide a new opportunity to support innovative solutions, in a very 

different approach to the crises for 2008, when the main directive was the 

financial restriction and the competition of the public debt. 

Conclusions

●From the perspective of the living lab community, 

we are currently living a momentum, a situation in which living labs 

are perceived as an appealing option for the implementation of open 

innovation paradigms. This will be positive, but not excluded of potential 

pitfalls. The next lines summarise a number of these eventual situations 

that the living lab community will have to tackle. 

The arrival of technologies with uncertain impact, such as AI, has created 

an evident distress in the population. The inclusion of the citizens in the 

decision making allows for more clear approach to acceptable solutions. 

However, it could also be perceived as an easy way of compensating such 
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distress. It is not clear to what extent the Instructions will understand the 

user-centric approach as a bet for putting the citizen in the center of the 

innovation process, providing the citizen with a role of actor of his or her 

own life, not a simple factor from which to obtain data or legitimacy.

The challenges that we are facing, such as the transformation of our mobil-

ity or the behavioural change associated to new energy management, are 

complex challenges and oriented at mid/long term. It is essential to invests 

in capacity building for all the stakeholders, including our own citizens, in 

order to be able to tackle the challenges organically.

The opportunity for business model in the Digital Transformation is the 

systemic change. In the years to come, it would be essential that the Insti-

tutions and Regulators perceive this systemic change as something to be 

constructed in a co-creation process, not in a unique top-down approach to 

innovation. Only in this way it would be possible to integrate all the actors 

and to make use of all the available forces in our society, using living labs 

as social technologies to deploy the systemic change.

Living Labs will have to work in the design of robust business models tak-

ing profit of the systemic approach provided by the Digital Transformation. 

Only with a clear value proposition it will be possible for the living labs to 

create trustworthy approaches to their ecosystems. This challenge should 

be tackled from the minute zero of the living lab activity.

The Digital Transformation accelerates digital divide with the unfavoured 

populations, there is strong evidence about that. But there is also strong 

evidence that the mechanisms of digital inclusion are more and more effec-

tive, and the COVID-19 crises has shown examples of opportunities in this 

field.

The Network acts as scaling tool for the innovation. Organisation such as 

ENoLL will play a more relevant role in the years to come, representing a 

base of knowledge that appears more and more consolidated, linking re-
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search with knowledge transfer.

The years to come will bring us some an accelerated digital future. More 

than ever the mission of empowering everyone to innovate, not leaving 

anyone behind is clear as a lighthouse for the living lab community.
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ABSTRACT

The future human settlement is envisioned to be livable, attractive, healthy, 

sustainable and resilient. In short: responsive and regenerative, designed 

by citizens and supported by a new type of data-informed governance. The 

vision includes all types of settlements: cities, towns and villages, which vary 

depending on location, climate and history. The vision will strengthen the 

character of existing and new forms of human settlement. The settlements 

must be responsive, meaning that the citizens are at the center and 

participate in the design, management and development of the settlement. 

The settlements must also be regenerative, meaning that they reduce their 

environmental footprint over time and eventually becometh e center of 

ecosystem regeneration. This holistic vision is best supported by an integrated 

design and governance approach, in the form of shared governance between 

citizens and local governments, supported by advanced computational 

methods and instruments. To facilitate communication between the members 

governing the settlement, we propose digital twins that represent relevant 

features and functions of the settlement. The digital twins, built on smart city 

technology and experiences, will rely on a federation of models. They contain 

fair artificial intelligence (AI) programs that work with codified knowledge and 

process raw big data. They will feature powerful visualization components to 

convey abstract and complex information and allow citizens and specialists 

alike to interact with the digital models of complex settlement systems in 

order to design, manage and develop future cities. Digital twins will enable 

them to simulate the effects of decisions before the decisions are actually 

implemented. This respects the dynamic nature of settlements and will help 

to avoid negative side effects. It will be particularly crucial in developing 

scenarios for successful post-COVID cities, towns and villages.

KEYWORDS

digital urban twin, smart cities, responsive settlements, regenerative settlements
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초록

미래의 인간 정주지에 대한 비전은 살 만하고, 매력적이며, 건강하고, 지속가능하며, 회복력이 있

는 것으로 그려진다. 요컨대 재생성과 반응성이 있고, 시민들에 의해 설계되고, 새로운 유형의 데

이터 기반 거버넌스에 의해 지원되는 정주지를 말한다. 그 비전에는 입지, 기후, 역사에 따라 달라

지는 도시, 타운, 마을 등 모든 유형의 정주지가 포함된다. 이러한 비전은 기존 및 새로운 형태의 

인간 정주지의 성격을 강화할 것이다. 정주지는 반응형이어야 하는데 이는 시민이 중심에 있으면

서 정주지의 설계, 관리 및 개발에 참여하는 것을 의미한다. 정주지는 또한 재생적이어야 하는데 

이는 시간이 지남에 따라 환경 발자국을 줄이고 궁극적으로는 생태계 재생의 중심이 되는 것을 

의미한다. 이러한 총체적인 비전은 시민과 지방정부 간의 공유된 거버넌스 형태에서 고급통계 방

법 및 도구의 지원을 받는 통합적 설계와 거버넌스 접근 시각에 의해 가장 잘 지지된다.

정주지를 관리하는 구성원들 사이의 의사소통을 원활하게 하기 위해 이 논문에서는 정주지의 적

합한 형식과 기능을 표현하는 디지털 트윈을 제안하고 있다. 스마트시티 기술과 경험을 기반으

로 구축된 디지털 트윈은 다양한 모델들의 연계에 의존하게 될 것이다. 디지털 트윈에는 코드화

된 지식으로 작동하고 원시 빅데이터를 처리하는 공정한 인공지능(AI) 프로그램이 포함되어 있다. 

디지털 트윈 시스템은 추상적이고 복잡한 정보를 전달하는 강력한 시각화 구성요소가 특징이 될 

것이며, 시민과 전문가들 상호가 미래 도시를 설계하고 관리 및 개발하기 위해 복잡한 정주지 시

스템의 디지털 모델과 상호 작용할 수 있게 해줄 것이다. 디지털 트윈 기술은 시민과 전문가들로 

하여금 의사결정이 실제로 실행되기 전에 의사결정의 효과를 시뮬레이션할 수 있도록 해줄 것이

다. 이는 정주지의 동태적 특성을 고려하고 부정적인 부작용을 피하는 데 도움을 줄 것이다. 이는 

COVID 이후의 성공적인 도시, 타운, 마을을 위한 시나리오를 개발하는 데 있어 특별히 중요하다.

키워드 

디지털 어반 트윈, 스마트시티, 반응형 정주지. 재생적 정주지
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●The digital revolution started in Korea earlier than 
in most other countries. Openness towards new technologies, and a 

strong information and communication technology industry has led 

to unprecedented hardware and software development, contributing 

to the economic and scientific advancement of the country. Korea has 

demonstrated the responsiveness of its population and the regenerative 

capacity of its cities. It is advanced in the use of digital twins in its smart 

cities (Jang & Suh, 2010).

The COVID-19 pandemic is a painful reminder of the vulnerability of all 

types of human settlements: from countryside to villages, towns, cities 

and megacities. It also demonstrated that populous high-density urban 

environments such as Seoul, Singapore or Taipei do not necessarily lead 

to high fatalities; that human behavior, scientific, medical and governance 

preparedness have a strong influence on saving lives. It also provided an 

opportunity to compare the impact of rapid changes in the functioning and 

interaction of urban and suburban systems, such as transportation, commu-

nication, use of electronic media, schools, businesses, universities and in-

dustries. In some places, it has led to a surprisingly rapid adoption of more 

healthy and environmentally friendly behavior that scientists have pro-

posed for a long time but that was not realized before. Combined with the 

enforced measures made necessary due to the pandemic, it often temporar-

ily led to cleaner urban air, less noise and cooler temperatures in tropical 

and subtropical cities. Predictions based on big data made available during 

the pandemic could within weeks or months verify or falsify the immense 

analytic research work of previous years. 

The COVID-19 pandemic has shown the potential and limitations of 

human settlement simulations. It demonstrated that settlements consist 

primarily of citizens-which bring along a set of human behavior-and the 

Introduction
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infrastructure they built. This fact was sometimes underrepresented in the 

development of smart cities, mostly because human behavior was seen as 

unquantifiable and unpredictable. The pandemic provides us with precise 

analytics on the relationship between human behavior and infrastructure. 

Settlements can be designed to be more resilient to future shocks, by con-

sidering human behavior, policymaking, and long-term territorial, urban 

and infrastructure planning. Settlements can also become more regenera-

tive as a short-term and even medium-term result of the pandemic: Citizens 

are forced to work from home, and they are at home more, as the reduction 

in commuting to work shows. Biking and walking have increased drasti-

cally in Europe, along with a higher appreciation of nature. Bottom-up and 

driven by the young generations, a fundamental re-thinking of past practic-

es has begun, resulting in smaller and larger regenerative projects.

A New Shared Governance Model

●Faced with complex global challenges – pandemics, 
climate change, rapid population growth, rapid urbanization and 

diminishing resources – clear goal setting and the combination of 

human and computational capabilities becomes crucial, resulting in a 

new type of shared governance. The goal should be livable, attractive, 

healthy, sustainable, resilient and regenerative settlements, driven by 

the citizens, the elected government, scientists, and industry, and aided 

by computational platforms. The computational platforms would be 

used by all partners, provide storage of and access to necessary data, and 

host and maintain the digital settlement twins. The platform could also 

facilitate crucial communication between the partners and enable a new 

kind of human-machine design, management and settlement development 

interaction.

This setup will enable a dynamic and long-term human settlement develop-
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ment. To achieve this, it requires a further development of democratic gov-

ernance to recognize the role of digitalization and computational capacities 

in the society. Fairness, reliability, trustworthiness and truthfulness are fun-

damental concepts of the computational platforms from the very beginning. 

The platform will enable a federation of different models to communicate 

with each other and propose scenarios. It will support city governments to 

make policies, help build citizens’ trust in the city government and enable 

citizens to participate in governance processes. By providing accurate re-

al-world data, it will support industry in developing products better suited 

to meet regional and global needs. Most importantly it can prevent deci-

sions with negative impacts and help to make human settlements more sus-

tainable, regenerative, robust, and resilient.

In the following sections, we first describe the components of the regener-

ative and responsive settlement, and then demonstrate how they could be 

put to use for the city of the future.

Responsive Cities, 
Responsive Settlements

●Smart cities were a first step to employ information 
technology in cities on a massive scale. We expect responsive cities to be 

the next generation following smart cities. In smart cities, a human being 

is at the center of attention. In responsive cities, the human being, the 

citizen, is at the center of action, engaging in the planning, design, and 

management of a city. Finding common ground, strategic and tactical goal 

setting, planning and implementation are shared activities in the responsive 

city (see figure 1). The players are citizens, scientists, industry and city 

government. To meet future challenges, they need to be able to design 

future conditions and future infrastructure (Schmitt et al., 2019).
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For centuries, and across all continents, designers intuitively combine ex-

perience, historic knowledge, human needs, material, budget, structural 

and more recently scientific considerations into a buildable, sometimes 

sustainable and even resilient design. The treatise De Architectura on Fir-

mitas, Utilitas and Venustas (Fensterbusch, 2008), written more than 2000 

years ago by the Roman military engineer and architect Marcus Vitruvius 

Pollio, is just one example. Today, architecture, design and urban planning 

are more complex. Powerful information technology and software support 

the design and management by specialists. Urban governance has become 

more sophisticated and design methods and instruments have improved 
(Schmitt, 1997). The size and population of settlements has multiplied in the 

last decades. At the same time, citizens have become better informed, more 

knowledgeable and more demanding, sometimes disenfranchised, destabi-

lizing the urban condition.

Ideally, citizens, scientists, industry and city government complement each 

other with their respective strengths and visions. All parties must feel re-

sponsible for the city, and work together in a transparent manner, sharing 

and using data to advance the livability of the city. This traditional setup 

Figure 1.  City in your 

Hands – with citizens in 

the center of regenerative 

responsive settlements. 

In 2017, the Singapore 

Urban Redevelopment 

Authority chose KCAP 

and its mixed-use de-

sign as the concept mas-

ter planner for its Jurong 

Lake District. It should 

eventually form a new 

and d i fferent  Centra l 

Business District of Sin-

gapore (Schmitt, Tapias, 

& Wisniewska, 2019).
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is now complemented by new “partners”- information technology and ar-

tificial intelligence (AI), both dealing with the rapidly expanding amount 

of data. These data must be appropriately harnessed for the use in and to 

the advancement of the responsive city, as more and more decision support 

and even decisions are delegated to AI. Much development towards fair AI 

is needed to guarantee that the new “partner” is following the same high 

standards as the responsive citizens and governments.

Sometimes it is easier to achieve this vision in a town or even a smaller set-

tlement. Swiss villages and towns, the cantons and the federal government 

are organized more bottom-up than top-down, building on the common 

vision of the individuals. Einsiedeln, for example, is a typical Swiss town 

of today 15000 citizens founded more than 1000 years ago in the alps next 

to a monastery (see figure 2). Although the region lacks natural resources 

except water, the unemployment rate is below 2%, due to clean-tech jobs 

in the region and the vicinity of Zurich. The population keeps growing, 

instead of relatively high land prices and taxes. The entire population votes 

several times a year on local proposals, sometimes combined with cantonal 

and federal proposals. Once a year, every household receives the invitation 

to participate in person in the “Bezirksgemeinde”, or county council. Part 

of the preparation is an often more than 80-page document, in which each 

position of the budget for the coming year, the additional expenses for the 

running year, the audit report, the infrastructure projects, the school exten-

sions, and the CVs of naturalization applicants are published. This trans-

parency and the ability of the individual to question or propose a different 

direction in the meeting, are highly respected. It leads to the establishment 

of common ground towards achieving larger goals and makes the citizens 

and the town more sustainable and resilient against shocks such as the 

COVID-19 pandemic.

Very few settlements worldwide are sustainable today. One measure would 

be if they still exist after hundreds or thousands of years, such as Seoul, 

Beijing, Rome, Vienna or Zurich. But this measure often does not consid-

F igure  2 .  The  Sw iss 

town of Einsiedeln, the 

monastery was found-

ed in 934 and is an al-

most sustainable village 

within the town. It con-

tains an immense library, 

a high school, shops, 

food production, horse 

breeding, small industry 

and owns large forests 

and vineyards. Due to 

the COVID-19 pandem-

ic much fewer people 

gather on the large public 

space connecting it to the 

town. The public space is 

also the center of a mul-

titude of cultural events 

and international meeting 

place. As a Swiss “Ener-

giestadt” or energy city, 

the town strives towards 

carbon neutrality.
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er the resources the settlement drew and draws from its hinterland, which 

could mean the entire world in today’s context. Even cities and countries 

that appear sustainable on the local level can have – through imports from 

or ownership in other countries – a very large global resource consumption 

footprint. On the other hand, they can also use their financial resources to 

improve conditions in countries from where they import to balance their 

footprint, through initiatives such as the construction of renewable energy 

plants.

Reliable data, transparent information, sustainability and responsiveness 

are the basis of settlement resilience. Resilience is an existential property 

of settlements and determines their survival and development over time. 

Resilience is the ability to absorb shocks, and rather than succumbing to 

them, learn how to overcome them and re-design and build the city even 

better than before. Sustainability is a good foundation of resilience, unless 

the shock destroys the foundations of sustainability. Resilience cannot 
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be ordered; it continuously develops through the responsiveness of its 

citizens. Impressive examples include Seoul, Berlin, and Ho Chi Minh 

City. Resilience is an expanding research area (FRS, 2020), and is more 

forward-looking than risk-avoidance, which is one reason why insurance 

companies are interested in it. Resilience has been often mentioned by 

politicians in Singapore, in view of the pandemic, climate change, change, 

and changing economic landscape.

Regenerative Cities, 
Regenerative Settlements

●A regenerative city has an environmental relationship 
with the natural systems it is built on and from which it draws its resources. 

The relationship is not only sustainable but enhancing (Girardet, 2015). 

This is necessary, as present cities contain very few sustainable circular 

processes. Instead, they produce the majority of global waste, relying 

heavily on their surrounding areas and worldwide imported resources. This 

has led to massive use and to a rapid diminishing of urban natural capital 

and ecosystem services. Therefore, it is not enough to slow down or stop 

this development, but to reverse it through regeneration. Starting with 

Figure 3. Two buildings in 

Singapore They represent 

different urban heat is-

land mitigation and adap-

tation designs and mea-

sures. The one on the left 

reacts with technology, 

the one on the right adds 

green facades and an 

open first floor.
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small examples in inner cities, urban regenerative initiatives first focused 

on the production of food and flowers, aiming to improve the health and 

well-being of citizens. The societal and health aspects of these examples 

were often more important than the actual production of physical goods 
(see figure 3). Successes in European and US cities led to more far-reaching 

programs, addressing the relationship between cities and their hinterland. 

It also showed the need for a comprehensive set of scientific methods and 

political instruments to reach this goal. Before becoming regenerative, 

future cities also must be sustainable and responsive. A major part of 

responsiveness is that the population, local government as well as local 

industry and business share a common vision towards a common goal (see 

figure 4).

Today, regenerative settlement has several meanings, reaching from ren-

ovation, redevelopment or even development to regeneration in the sense 

of making a city actually give back resources to its citizens and to nature. 

The city of Cape Town in South Africa, for example has a Mayoral Urban 

Regeneration Program, Singapore has an Urban Redevelopment Authori-

ty, Seoul has a Deputy mayor of Urban Regeneration in the Metropolitan 

Government and hosted the Seoul Urban Regeneration International Con-

ference in 2020.

Figure 4. Photo with a 

clear message towards 

decarbonization taken in 

Seoul in 2011. Who re-

minds whom?
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The regeneration of Cheonggyecheon in Seoul serves as an early and im-

pactful example. Driven by safety concerns related to the elevated highway 

that covered the stream, an innovative and successful solution emerged. 

The ambitious Cheonggyecheon master plan, completed in 2003, set out 

to fulfill many different functions in the past: from drainage, flood preven-

tion, sewage system to providing space for streets, an elevated highway 

and finalliy an area of the city that contributes more to the ecosystem 

services and the livability of the city than before. The authors write: “The 

new Cheonggyecheon was not simply a restoration, but a re-creation. It 

was basically about demolishing the coverage and elevated highway and 

creating a pedestrian-oriented and eco-friendly stream. The project also 

included building infrastructure for sewage treatment and flood prevention. 

If the Seoul of the past, with some hundreds of thousand people, relied on 

the self-purification capacity of the stream, the restoration project changed 

Cheonggyecheon to an eco-friendly, human-friendly public space in the 

downtown with the historical values and potentials for future growth” 
(Seoul, 2014). 

The lessons learned from the project are a blueprint for similar urban re-

generation projects in the future: the creative destruction of one kind of 

public space to create a new type of public space, the envisioning of new 

opportunities, the importance of the local site and its relation to the city, 

governance and citizen leadership, the appropriate implementation system 

and efficient project management, the need for public-private partnerships, 

as well as the necessity and the pros and cons of politicization.

In the future, the definition of regeneration needs to be expanded by the 

enhancement of the settlement’s ecological impact. The regenerative ca-

pacity, meaning the ability of a settlement to produce as much or more than 

it consumes or produces in the form of waste, is a precondition for urban 

resilience. But cities and settlements must not only be able to restore the 

beneficial natural conditions as they existed before their founding; with the 

help of knowledge and technology such as AI, they need to transform them 
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into new habitats with better ecosystem services than before. Instruments 

that did not exist a few decades ago can help to achieve this goal: localized 

digital settlement twins to test future scenarios.

Digital Settlement Twins

●In the future city, there must be a rational and 
scientific way to arrive at desirable settlement scenarios. Citizens and 

city governments should cooperate to define goals for the future in a 

responsive way. This process of citizen participation (described later under 

urban governance) can benefit greatly from digital methods and instruments. 

A technical precondition is a digital representation of structures, processes, 

behavior and functioning of cities and settlements. Digital twins are the 

basis for arriving at scenarios for settlement improvements. A key concept 

underlying digital twins is abstraction, because reality can never be 

completely represented digitally. 

Degrees of Abstraction

Abstraction is one of the most powerful methods in architecture and urban 

design and  has been so for centuries, long before digitalization (Schmitt, 

1993, pp. 38-39). The use of abstraction gives us the freedom to represent 

only those things that are relevant for the design (see figure 5). We use de-

sign abstractions, such as sketches, when reality is too complex to under-

stand or to manipulate. Reality in this case means a city, an infrastructure 

or a building. Every attempt to represent reality is already an abstraction. 

The only complete representation of reality is the final object itself. With 

this, abstraction becomes an important property of representation (Akin, 

1986, p. 188). Abstraction enables the manipulation of existing objects, or 

the design or analysis of planned projects, such as cities.
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To represent and process real-world situations and objects in a computer 

system, digital data models are necessary. Computer scientists have there-

fore developed abstract data models, which can simulate new conditions 

or scenarios. Digital models of buildings or cities embody the structure of 

infrastructure or settlements with form, behavior and function, represent-

ed as a logical organism. Cities and settlements are good examples. They 

are complex systems and consist of hundreds or thousands of subsystems. 

Most of them can be expressed as different models. The well-known geo-

metric model is typically visible to the designer or observer as an abstrac-

tion of existing or planned reality. The related and connected abstractions 

of cost or planning regulations, structural safety or energy performance are 

expressed numerically, for example in a spreadsheet, yet they do inform 

the interaction with the model.

Ideally, a city is planned or improved towards an abstract goal, such as liv-

ability, resilience and regenerative capacity. These goals can be described, 

often quantified, and then broken down into relevant models and precon-

ditions, such as: basic services, good quality air and water, community 

Figure 5.  Using a digi-

tal geometry abstraction 

of Ethiopia and its pow-

er grid. Programmed for 

a multi-touch display sur-

face, it serves as an inter-

active design tool. Settle-

ments are shown in red, 

power plants in green and 

the grid connecting them 

in white. Program devel-

opment Eva Friedrich, im-

age Carlina Teteris 2013.
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strength and intelligence that learns from shocks and recovers, and circular 

systems in economy and ecology. Each can be broken down again and their 

interaction with others can be defined. This way, one arrives at a federation 

of models and their interactions – an abstraction of the city as a complex 

system. This abstraction of a city has many dimensions that, in order to use 

them for planning purposes, need to be reduced into a visual decision sup-

port system. 

To be truly beneficial, the models and their operations must be transparent, 

so that no unintentional biases enter the system that could disadvantage 

citizens or groups of citizens. Citizens are the inhabitants of settlements 

and therefore decisions made by planners impact them directly. Planning 

for and with citizens is consequently as important as planning for the eco-

nomic or ecological performance of settlements. Digital twins, consisting 

of models of citizen requirements, governance realities and planning situa-

tions, enable and support the communication between the needs of citizens 

and the goals and constraints in the planned settlement.

Digital Twins

A digital twin is a digital representation of a material or abstract object or 

process from the real world in the digital world. Digital twins are specific. 

A digital twin of a building, for example, would represent its geometry, its 

materials, its functions and its occupational schedule. It does not matter 

if the object does already exist in the real world as a building or an urban 

neighborhood; or if it should exist in the future in the form of a building 

design or an urban design for a neighborhood. This makes digital twins 

particularly suited for architectural design, urban planning or urban design: 

they enable us to design and operate with realistic scenarios and show the 

effects and side effects of our actions.

Digital twins have structure and consist of abstract models of the repre-

sented objects or processes. They can also contain simulations, algorithms 

and services which describe or mimic properties and behavior of objects or 
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processes. This way, a digital twin could simulate the operation and perfor-

mance of a planned building before it is actually constructed, and therefore 

prevent mistakes that would otherwise be discovered only after the com-

pletion. Similarly, a digital twin of a city can be used to test the impact of 

planning decisions before they are actually implemented. 

This applies for settlements that already exist and for entirely new cities, 

such as the planned capital of Indonesia. In this case, the city is planned 

almost from scratch. The present situation of the site is known and record-

ed, for example its temperature, humidity, solar radiation and ecosystem 

services. One could take the opportunity to make the future capital regen-

erative by climate and ecosystem sensitive design, by choosing materials 

appropriate for the tropical site with low CO2 embodiment, by designing 

a circular water, food and energy economy from scratch. The digital twin, 

consisting of models for each of these processes, would help to make the 

new capital a responsive city: It would reflect and suggest design decisions 

in a visual decision support system that planners, urban government and 

citizens alike could access and use for proposals to reach the goals set for 

the new capital. They could follow the investment costs of different scenar-

ios, but at the same time would see the economic, societal and ecological 

costs and benefits.

While the digital twin of a single building is relatively easy to define, im-

plement and update when changes occur, the definition and implementa-

tion of a digital twin for a village, a town or a city is more time intensive. 

As digital twins should be as precise as possible, digital twins of complex 

systems such as cities can become large and slow to compute. Therefore, 

the art of defining, choosing and implementing the appropriate models is 

challenging. Once speed becomes an issue – which it always does – inter-

mediate simplifications, less detail or surrogate models become necessary. 
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Models and Surrogate Models

Models are a form of abstraction. They represent a simplified version of 

reality. In modeling urban systems and other forms of settlements, we are 

particularly interested in geometric models, in models used in social sci-

ence, in transportation models, economic models, ecosystem models and 

climate models. Climate models, for example, are based on principles of 

physics, expressed in equations that need to be solved. From there, the 

process moves on to mathematics and to implementing algorithms that can 

produce results and visualizations. Every model introduces approxima-

tions, it is therefore important to validate models by comparing the simula-

tion results with measured data.

Using models means that we accept that they are only reflecting facets of 

reality. Yet even this can be helpful, as the example of weather prediction 

demonstrates. The physics that underlies weather models is quite well un-

derstood today. Yet precise simulations of future weather used to take hours 

or days to compute on even the fastest supercomputers. With the demand 

for higher predictive precision in less time and at increased resolution, tra-

ditional computational physics-based simulations have reached their limits. 

In cases like this, so-called surrogate models become attractive. These are 

“models of models” and fall into three categories: white box surrogate 

models, which approximate physics models; grey box surrogate models, 

which have some relation to the models underlying the related simulation; 

and black box surrogate models, which are based on data and machine 

learning.

The precision and usefulness of black box surrogate models depends on 

large amounts of data, as they are not directly based on first principles. Yet 

machine learning (ML) enables them to discover relationships between in-

put and output, based on the assumptions that algorithms or formulas can 

be learned from data. To accept machine learning-derived algorithms, one 

needs to quantify uncertainties. Surrogate models could be complex mod-
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els of physics models and quite extensive and time consuming to execute. 

Yet most of the time, they still have a significant advantage of computation 

time. Like models based on first principles, they need to be tested and val-

idated against real data. To be accepted by decision-makers and the busi-

ness community, surrogate models must closely represent reality in less 

time (Nevat, Ruefenacht, & Aydt, 2020). 

A specific version of models used in computer aided architectural design 
(CAAD) have existed in physical and analog forms long before digitaliza-

tion, mostly as static models of buildings or cities. They have become cru-

cial for the design of future regenerative and responsive cities.

Computer Aided Architectural Design CAAD

CAAD first made use of a digital geometric twin of existing or planned 

buildings. Since the 1960s, computer-aided design or CAD programs have 

emerged for engineering applications. The potential for architectural design 

quickly became apparent, and a specialized computer-aided architectural 

design or CAAD software was developed. For existing buildings, the val-

idation of the CAAD model was simple, as the physical dimensions could 

be measured and directly translated into the three-dimensional computer 

model. For design purposes, early CAAD software tried to mimic the de-

sign process of humans. It followed the way of designing with points, lines 

and surfaces - called the digital drafting board - and later with three-dimen-

sional objects. The software evolved into sophisticated three- and more-di-

mensional modeling programs. 

While researchers recognized the immense potential of CAAD programs 

to support the design process (Schmitt, 1993), rather than replacing analog 

drafting and analog modeling, the fractured and decentralized architectural, 

engineering and construction (or AEC) industry only slowly led to integrat-

ed and AI-supported design, construction and management software. Early 

CAAD programs inspired the rapidly developing and soon highly profit-
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able gaming industry, and later CAAD programs could benefit from the 

newest visualization hardware and software that were developed specially 

for gaming. 

CAAD software allows designers the freedom to neglect gravity, material 

restrictions or other real-life constraints which sometimes lead to unre-

alistic or unbuildable design proposals. This spurred more sophisticated 

and realistic CAAD programs. Yet they are all based on simplified digital 

twins of real or planned buildings and infrastructure. Energy analysis or 

structural analysis programs are more complex, because they combine dig-

ital geometric twins with energy or structural behavior of buildings. They 

occasionally use surrogate models to decrease computation time. These 

programs also demonstrate the importance of direct visual feedback to en-

gineers and designers to detect possible faults. As we will see, the same is 

true for urban design or urban climate modeling tools. 

In CAAD, the boundaries between models of geometry, artificial intelli-

gence and human cognition have begun to blur since half a century ago. 

Methods from precedent-based design or generative design and evolu-

tionary optimization come together in exciting simulation programs for 

buildings and districts, and increasingly for neighborhoods and cities. Re-

searchers begin to propose holistic data representation of infrastructure and 

urban fabrics, including the layout of street networks, parcels and buildings 
(König, Miao, Aichinger, Knecht, & Konieva, 2019). These new programs enter 

fields previously occupied by experts, but which are now becoming avail-

able to all citizens, and demonstrate the need to rethink urban and settle-

ment governance.
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Governance and Science 

●To be successful, cities need good governance. “Good 
governance occurs when societal norms and practices empower and 

encourage people to take increasingly greater control over their own 

development in a manner that does not impinge upon the accepted rights 

of others” (GDRC, 2018). In smart cities and responsive cities, each of the 

components of this definition of good governance takes on a new meaning. 

Smart installations and cities will change societal norms, as observation 

cameras have shown; information technology can also support urban 

governments by enabling citizens to take control of the development of 

their settlements; the accepted rights of others might also shift in light of 

the prevalence of stored data of each individual. The two extreme forms 

of governance, top- down and bottom-up, have been superseded by shared 

governance systems between human structures and artificial intelligence.

AI, and digital twins did not exist when urban governance evolved, they 

are recent phenomena in human development. Yet they have a profound 

impact on urban and settlement governance. As the human habitat became 

increasingly threatened and the United Nations raised global awareness of 

urgent issues, universities worldwide saw the potential of science for urban 

development. 

On a national level, science and governance are closely connected in many 

countries. Korea was one of the first countries that defined green growth as 

one of its national priorities. As early as 2009, it planned to commit 2% of 

its GDP to create a knowledge and technological foundation to enable and 

sustain a green growth economy. The Singapore National Research Foun-

dation (NRF) lists Urban Solutions and Sustainability (USS) as one of its top 

priorities (NRF, 2020). The Future Cities Laboratory and other urban science 

research institutes have risen to prominence worldwide because they con-

nect fundamental research results into the design and management of cities.
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The Future Cities Laboratory FCL Global

The Future Cities Laboratory (FCL, 2020) was founded in 2010 at the Sin-

gapore-ETH Centre (SEC). The research question was how cities would be 

able to achieve sustainable growth to provide living and working environ-

ments for an additional 2 billion people by 2040, mostly in the tropical and 

subtropical regions of the world. In order to meet this challenge, architects, 

planners, engineers, environmental scientists, social scientists and econo-

mists came together from Singapore, Zürich and other parts of the world to 

CREATE, also known as the Campus for Research Excellence and Techno-

logical Enterprise in Singapore (see figure 6). 

In the first phase from 2010 to 2015, FCL researchers studied urban me-

tabolism, exploring the stocks and flows of people, water, material, energy, 

information, and density, among others. In the second phase from 2015 to 

2020, the team bundled the individual research streams into three scenari-

os: high-density mixed-use cities, responsive cities and archipelago cities. 

The results from this research were implemented in different parts of the 

world. The Future Cities Massive Open Online Course (MOOC), which ran 

Figure 6. The Swiss Fed-

eral Councilor Alain Ber-

set during the inaugura-

tion of the Singapore-ETH 

Centre in the Value Lab 

Asia, ETH’s main settle-

ment modeling and sim-

ulation space in Asia. On 

the left, interactive touch 

screens. On the right, the 

presentation and telep-

resence screen, connect-

ing the Value Lab Asia to 

the Value Lab Zürich. The 

screen visualizes the an-

thropogenic heat produc-

tion of buildings in Singa-

pore. Credits: SEC, 2012.
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from 2014 to 2020, reached more than 180,000 students from 180 coun-

tries (Schmitt et al., 2019).

Building on the experiences of the first 10 years, the FCL team broadened 

the scope and started the Future Cities Lab Global (FCL Global) in 2020. 

The new focus is the interaction of the city with its peripheral regions 

and includes settlements of all types. It takes into account the projection 

that cities and their demand for land will continue to grow rapidly. As this 

endangers the countryside, the climate and the survival of the cities them-

selves, understanding the relationship between the city and its surround-

ings is crucial. 

FCL Global is built on an international and interdisciplinary research al-

liance, with twin research hubs in Singapore and Zurich. The Singapore 

research hub involves three leading universities in Singapore – the Nation-

al University of Singapore (NUS), the Nanyang Technological University 
(NTU) and the Singapore University of Technology and Design (SUTD). 

The second research hub is ETH Zürich in Switzerland. The program is 

funded by ETH Zürich, the National Research Foundation of Singapore 

and partner universities.

FCL Global consists of more than 100 engineers, architects, environmen-

tal scientists, economists and social scientists who work in a collaborative 

way to find solutions for the sustainable growth of cities. Research results 

might lead to the emergence of spinoffs both in Singapore and in Switzer-

land, to turn research findings into action.

In parallel to the established topic of city development, FCL Global will 

also address corridors and networks between cities and the countryside, 

such as roads, ports, rivers, airports as well as the ecology and land use in 

the countryside. Researchers will develop new methods and approaches to 

research and shape urbanization on a larger and global scale. FCL Global 

combines the strengths of universities that reach from basic research to 
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application development. It will make use of scientific analysis, design, 

engineering and governance – an approach that is essential for conducting 

future-oriented research and applying its findings. Outcomes from FCL 

Global will contribute to the United Nations Sustainable Development 

Goals. 

FCL Global starts with eight projects that focus on concepts for high den-

sity and green buildings and neighborhoods, technologies for recycling 

building materials and construction methods that use renewable materials 

such as composite materials from fungi, solutions to aid regions that are 

distressed or at risk of flooding, and ways to achieve sustainable food pro-

duction in rural areas.

While it is important to bring together researchers in specific locations, it is 

also necessary to build bridges between remote centers of research. Zürich 

and Singapore start as those centers and the programs serve as a bridge 

between them. In two different climate zones, they research similar topics 

and exchange best practice methods for sustainable development. Stephen 

Cairns, FCL Global’s co-director and ETH architecture professor in Singa-

pore, says it also widens the focus to include rural areas: “In contrast with 

the density of cities increasing vertically is the horizontal urban sprawl into 

the countryside, which puts a strain on ecological and economic systems. 

The consequences of such an organization would become a major global 

challenge, one that will take center stage” (Ee, 2020). Therefore, the goal of 

FCL Global is to research the relationship between the city and the coun-

tryside on a larger scale and make it more sustainable. Digital twins, big 

data and machine learning to support the design and management of gen-

erative and responsive cities were spearheaded by the Big Data Informed 

Urban Design and Management project from 2015 to 2020.
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Big Data Informed Urban Design and Governance

As part of the Future Cities Laboratory, the Big Data Informed Urban 

Design and Governance project sets out to collect and analyze big data, 

as governance and societies worldwide continue to evolve (Herthogs et al., 

2019). The data, coming from different sources, time frames and spatial 

scales, is voluminous and complex in nature (see figure 7). The name Big 

Data Informed Urban Design is chosen carefully, because urban design 

should not be entirely data driven, but data informed. This approach inte-

grates scientific insights derived from the use of data and data science, and 

by developing new design approaches built on these insights. In this proj-

ect, we use data to achieve more livable and resilient cities based on design 

and evidence.

Urban governance cannot be entirely data driven or even solely evi-

dence-based, because these approaches narrow the perspective into the 

future. Rather, urban governance has to address wicked urban problems. It 

has to apply the newest artificial intelligence techniques to the design and 

Figure 7. Visualization of 

the interactive data base 

underlying Big Data in-

formed Urban Design 

in Singapore. Katery-

na Konieva, Jan Perhac, 

Singapore Views, CIVAL 

2019.
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decision-making processes. It has to identify common principles behind 

the organization of cities through complexity science; it has to systemati-

cally collect and include knowledge from citizens, key urban stakeholders 

and experts in controlled design processes; and it has to correlate urban 

form with behavioral and perceptual models and data.

For responsive urban governance, the ability to integrate public and citizen 

opinion data in decision-making and planning processes is a prerequisite. 

This requires policymakers and planners to define relevant and pressing 

questions, and city agencies to support these with timely data and informa-

tion. All partners must understand the uncertainty of urban data systems 
(Herthogs et al., 2019). To study the practical outcome, we compared the cit-

ies of Zürich, Singapore, and Bandung, we employed qualitative research 

methods, including interviews with government officials, focus group dis-

cussions with citizens on topics such as the effectiveness of participatory 

planning processes and smart applications as a means of communication 

with governments. We focused on analyzing platforms that connect city 

services through data, such as public digital data, apps, social media data; 

we studied a city’s capacity to use data analytics and integrate them into 

the planning and policy making processes; we explored new approaches to 

a city’s data collection and integration, for example block chain technolo-

gy; the planning and visualization processes; enhancing the inclusiveness 

of smart participatory systems in order to involve all members of society 

and to ensure transparency, accountability and equal voices in participatory 

planning.

Only after the completion of these research work streams did it become 

visible how different this planning and governance process is from previ-

ous ones. The digital data and platforms became a communication vehicle 

between participants and urban governments. With the onset of the 2020 

pandemic, some of them, such as the data visualization and planning tool 

ur-scape, suddenly became very useful and even essential (Cairns, 2020).
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Governance and AI

The prevalence of information technology and digitalization worldwide 

has made data-informed design and governance available to every settle-

ment with an internet connection. In fact, it is often the smaller towns and 

settlements that have the highest quality and most concrete data, as their 

interactions with the local population and the local infrastructure is the 

closest. This data and information, coupled with the experience of com-

munal workers is invaluable, especially for research projects, case studies, 

simulations and of course for actual urban development projects. Dedicat-

ed urban science institutes will increasingly depend on data and informa-

tion from these local units. Within these local units, there will also be spe-

cialists who can install and maintain a multitude of local sensors that are 

necessary to provide feedback to the government of the village, the town, 

or the city.

On the local level, it is also much easier to communicate with individuals, 

community leaders, organizations and industry that all have their own col-

lection of data and information. Due to the fractal nature of architecture 

and cities as described by (Batty & Longley, 1994) and (Ostwald & Vaughan, 

2016), there is ample evidence that best practice examples for urban gover-

nance and high livability are scalable. This means that we can learn from 

well-functioning villages as much as from megacities.

In their book “Why Nations Fail”, Daron Acemoglu and James Robinson 

define inclusiveness as the extent to which an institution grants many peo-

ple input in decision-making processes, while extractive institutions allow 

an elite to rule over and exploit others (Acemoglu & Robinson, 2012). The 

most livable cities in the world practice inclusion. It requires effort, time 

and patience, but the outcome is reflected in the citizens’ support of urban 

and settlement governance. We have therefore begun to develop a formal 

and technological base for this approach, named Citizen Design Science.
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Citizen Design Science

Citizen Design Science is an emerging research area that aims to improve 

the design and management of a city with citizen participation and design 

science. Its use has expanded rapidly since 2010, especially in America 

and Europe, as an opportunity to connect urban governments with citizens 

to learn about their ideas and wishes. It has emerged as a form of partici-

patory design and can be seen as a collaborative design process for urban 

environments. This usually takes the form of workshops between urban 

designers, experts and citizens. Bringing the three activities of design sci-

ence, citizen design and citizen science together, requires the provision of 

online design tools that ordinary citizens can easily use. The evaluation 

of the numerous design proposals by citizens can be time-consuming but 

is always informative. To speed up the process, citizens can either evalu-

ate each other’s designs and thus produce broad-based rankings; or urban 

planners can apply knowledge solicitation methods and geospatial statisti-

cal analysis to the submitted design proposals to distill relevant inputs for 

the design decision process (Mueller, Lu, Chirkin, Klein, & Schmitt, 2018).

With the advance of digital twins, better decision support systems, visual-

izations and near real-time evaluation instruments, citizen will be able to 

use similar instruments as experts. Ideally, they will use the instruments to 

make proposals to improve and further develop neighborhoods and settle-

ments. The power of collective design intelligence will become visible and 

become a strong support for next generation urban governance. 

Artificial Intelligence and Fair AI

AI and machine learning as part of AI are useful to support the design and 

management of cities and settlements. In the early days of AI, it was seen 

as a direct support for the design process by incorporating human design 

knowledge expressed as rules in so-called expert systems. Precedent-based 

design was another example of how AI was used to adapt previous de-
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signs to new conditions. Another example was shape grammars, which 

combined shapes, based on geometric rules, into complex geometries. 

The rules are derived from existing buildings, such as Andrea Palladio or 

Frank Lloyd Wright villas, and were applied to new shapes. This software 

could generate millions of shape-grammatically correct building designs. 

Similar approaches were applied to urban design, leading to programs such 

as CityEngine. With powerful computers and improved machine learning 

algorithms, AI was resurrected in the 21st century. While the original AI in 

urban planning used structured knowledge, the new AI relies more on the 

analysis and interpretation of big data sets. Correlations and rules are then 

derived from these data sets – in analogy to the creation of black box sur-

rogate models. 

Traditional urban planning teams consist of humans communicating with 

each other. They use their knowledge, experience, and external referenc-

es. We must assume they are fair in pursuing the common goal of the best 

possible plan. Yet increasingly, a new “partner” has entered the process in 

the form of computers and AI. Our human design partners can be asked 

to explain their proposals and decisions, it is more difficult to ask the AI 

program. It may contain assumptions we do not know about or agree with. 

It may be optimized to design for gated communities, gentrification and 

against diversity; the users of the AI program may not know it and will be 

surprised at the outcome – they might even have to present designs they do 

not agree with but cannot understand or change the program.

Hangxin Lu at the Future Cities Laboratory in Singapore has developed 

a rational approach towards this challenge. With her PhD dissertation on 

“Fairness-driven urban design and planning”, she addresses the problem 

and presents a prototypical solution with her software “Fair Planner” (Lu, 

2020). Algorithmic fairness must be observed. AI, if and where used in ur-

ban and settlement planning, must transparently adhere to the same ethical 

and not only functional rules society has developed over time.
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Models and Simulations 
of Settlements

●Today, it is not possible to represent the entirety of 
a settlement with its people and their actions, with its infrastructure and 

their functions in a single unified model. Yet we know that all components 

that constitute a settlement do exist, that they interact with each other 

on multiple levels, and that the result is a functioning city. This led the 

Future Cities Laboratory in 2010 to adapt the so-called stocks and flows 

model, originally developed in economics, to roughly represent functions 

and elements of a city. This abstract view of a settlement enables us to 

understand its behavior as a dynamic and complex system, with its own 

urban metabolism. Urban stocks and flows then become basic elements 

of the urban metabolism and locally available resources (see figure 8). 

This model can represent inputs and outputs of the human habitat. In 

unsustainable settlements, for example, food, energy, and goods would 

enter the city, flow through it quickly and leave the city in the form of 

waste being dumped outside. On the other end, sustainable settlements 

would only import what they cannot produce from internal recycling, and 

much less waste would leave the settlement. Most settlements are now on 

their way to achieve a higher degree of sustainability.

With stocks and flows of people, health, water, capital, energy, material, 

data, information, space and density, the actual functioning of a settlement 

can be represented and visualized surprisingly accurately. Yet the precise 

interactions and interdependencies between different stocks and flows re-

main mostly unexplored and are difficult to represent for practical use. The 

stocks and flows model performs better to explain phenomena, rather than 

to support the design of new settlements.

Michael Batty in his book Inventing Future Cities writes: “Cities are 
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Figure 8. Stocks and flows of energy worldwide, presented in a Sankey diagram of the International Energy Agency IEA. 

Many countries, cities and settlements show a similar type of distributions. The dominance of fossil fuel production and 

consumption (top categories) over less CO2 intensive renewables (lower categories) demonstrates the challenge of de-

carbonization. Yet renewables continued to grow their share in electricity production throughout the pandemic (IEA, 

2020). 
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largely unpredictable because they are complex systems that are more like 

organisms than machines. Neither the laws of economics nor the laws of 

mechanics apply; cities are the product of countless individual and collec-

tive decisions that do not conform to any grand plan. They are the product 

of our inventions; they evolve” (Batty, 2018). These statements are difficult 

to accept for those who believe that human settlements can be perfectly 

planned, and their performance can therefore be fully predicted, yet they 

are realistic. Although our understanding of settlements as complex sys-

tems grows, this does not guarantee planning success. How then can we 

constructively achieve the goals of the future city in terms of livability, 

attractiveness, sustainability, resilience, responsible citizens and city gov-

ernments? We found a successful approach in creating an environment in 

which human and computational designers collaborate and communicate 

visually through decision-support systems. The physical space for that is 

the Simulation Platform at the Future Cities Laboratory.

Simulation Platform

A simulation platform was built in 2010 at the Future Cities Laboratory in 

Singapore. It is a computational environment that provides access to and 

stores data, information and models (Berger, 2016). The idea was to trans-

form urban data into information and later into knowledge. Raw data con-

cerning form, function and behavior of urban elements was collected using 

instruments such as photogrammetry, crowdsourcing and field surveys. 

Then, data mining and filtering techniques were applied to the raw data to 

extract patterns that would be helpful to understand relationships between 

form, function and behavior of urban elements. 

Computational algorithms are helpful to support this transformation pro-

cess; it also became clear to translate this information into policies was 

beyond the capabilities of the artificial intelligence and computer capacity 

at this time. Yet the multi-modal representation of data and especially the 

dynamic visualization were essential in stakeholder interaction. The simu-



129

lation platform served to bring together scientists, engineers, psychologists 

and architects in a transdisciplinary environment. 

A key success factor was the presence of a high-quality physical space, 

the so-called Value Lab Asia, in which stakeholders interact with each 

other and with the data and information displayed on four large interactive 

screens. In dialogue with the information displayed on the screens, stake-

holders then arrive at discovering and formulating urban design knowl-

edge, which in a cyclical process is evaluated and analyzed using the same 

information platform. This helps planners and architects to explore the 

complex nature of human settlements. The “Collaborative Interactive Vi-

sualization and Analysis Lab (CIVAL), is now an indispensable part of the 

Value Lab Asia (Perhac, 2020) and has inspired similar installations world-

wide. It is a key component of research, presentation and scientific dis-

course in complex trans-disciplinary and inter-institutional projects, such 

as Cooling Singapore. 

Digital Twins in action 
for Cooling Singapore

●Most urban areas in tropical and subtropical regions 
face rising temperatures. This is due to the so-called urban heat island UHI 

effect. Singapore is a large and densely populated tropical city which is 

already hot and humid. In Singapore, UHI can result in a 7°C temperature 

difference between urban and rural areas (see figure 9). This difference is 

in addition to warmer temperatures brought on by climate change, which 

itself is predicted to lead to long-term mean temperatures being 1.4 to 

4.6°C higher by 2100. If the UHI effect becomes stronger, it will have 

increasingly negative impacts on its population, its ecosystems, and on 

its economy. How can urban heat in Singapore be effectively mitigated in 
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the short and long-term? To answer the question, the relationship between 

major anthropogenic heat sources, such as industry, road transport or 

building coating systems, must be known. For the individuals living and 

working in the city, one of the most important aspects of urban heat is the 

outdoor thermal comfort or OTC (CS1.5, 2020).

Singapore is a good case study for a city that over the last half-century has 

grown from 1.7 million to 5.6 million inhabitants, to become one of the 

richest nations on earth. It is one of the most business-friendly, innovative 

and competitive countries in the world. It has strengthened its resilience 

and is expanding its responsiveness. Yet the combination of rising sea lev-

els, increased rainfall and constantly climbing temperatures begins to pose 

a long-term existential threat to the development of the city and its inhabi-

tants. This can be overcome by a combination of mitigation and adaptation 

measures that must be science-based, data-driven, economically feasible 

and accepted by the population.

The Singapore-ETH Centre has initiated a research project, Cooling Singa-

Figure 9. Dynamic Urban 

Heat Island (UHI) intensity 

visualization of Singapore 

on a day in 2016 (top). It 

was derived in a first at-

tempt from the difference 

between a theoretical 

Singapore without any 

anthropogenic heat input 

and the actual situation. 

The UHI simulation meth-

ods are under constant 

refinement. Bottom left, 

“Baseline”: UHI intensity 

based on the assumption 

of Singapore island with-

out any buildings and in-

frastructure. Bottom right: 

UHI intensity in Singa-

pore island with existing 

buildings and infrastruc-

ture. Credits: Muhammad 

Omer Mughal, Jan Per-

hac, Singapore Views | 

CIVAL 2017. 



131

pore, which aims to build a digital urban climate twin DUCT. The DUCT 

will bring together relevant facts and processes as well as the best method-

ologies from natural sciences, engineering, social sciences and design. The 

DUCT will integrate appropriate computational models for environmental, 

land surface, industrial, transportation and building energy, as well as re-

gional and microscale climate models. The DUCT will shed light on the 

relationship between major anthropogenic heat sources, future urban devel-

opment blueprints, and the urban climate. It will be used to evaluate what-

if scenarios and test the effectiveness of specific urban design guidelines 

and interventions that will reduce the urban heat island effect and improve 

outdoor thermal comfort.

The digital urban climate twin itself is a federation of different models. The 

overall validation of the DUCT is primarily based on the validation of the 

individual components; it is also based on quantifying uncertainty and on 

its overall performance, which will be checked against actually measured 

data using sensors. Measurement campaigns will provide precise data and 

information relevant to the UHI phenomena and outdoor thermal comfort 

intensity in different places of the city. Finally, powerful visualizations as 

part of the decision support system will enable specialists, experts, govern-

ment agencies and citizens to understand and follow the effects of mitiga-

tion and adaptation measures. More important, as the visualization system 

is interactive, it allows the active participation of all partners in the design 

process for a cooler Singapore. While the data are specific to Singapore, 

the methodology and the structure of the DUCT are context free and there-

fore can be exported and applied to other cities (CS2.0, 2020).
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Conclusion

●For future cities to survive and thrive, they need to 
be built with and for their responsive citizens. They must be livable, 

just, sustainable, regenerative and resilient. They must give back to 

the environment the equivalent of what they took from it. To reach this 

goal, major additional and fundamental research is needed in water, 

food, materials, energy, transportation, human communication, human 

behavior and the interdependencies between all factors. In parallel, digital 

twins containing models of these objects, functions and processes are 

developed and allow for extraordinary advances in governance towards 

responsiveness by providing a communication platform for citizens, 

governments, science, industry and fair artificial intelligence. The digital 

twins will also support to redevelop existing or build new cities in a 

regenerative way.

For the first time ever, a global pandemic disrupted all processes in 2020. 

This unique situation showed the strengths and weaknesses of every settle-

ment, city and country and provides an unprecedented basis for comparing 

data from before and after, for data analytics and machine learning. Also, 

for the first time, digital twins of entire cities reach a level of completeness 

and processing speed that the entire and holistic character of the city can 

be modeled and simulated. The post-COVID situation must be more than a 

return to the previous situation. Existing and new settlements must become 

better in community, economic, and climate change resilience.

To achieve this, AI and machine learning can help to conduct a global 

search for situations where citizens are confident and happy, where the 

economy is strong and innovative, and for the kind of land use that allows 

these conditions to exist without overusing natural resources. Based on 

these findings, land use could be changed to allow for higher quality, in-
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clusive living areas, less commuting, clean industries, as well as integrated 

food and energy production. A digital twin for each city and each settle-

ment would become a new common tool for citizens and governments 

alike to design their own future.
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ABSTRACT

Smart City developments have been technology driven for many years. Before 

the 2020 pandemic we were seeing a realisation that citizen engagement at the 

earlier stage of research and development was key. This pandemic has brought 

to the surface, around the globe, the significant issues that relate to the digital 

divide and those being left behind in Smart City planning. This paper looks at 

the causal issues that lie behind the digital divide and the experimentation 

that has been undertaken in Bristol, UK to understand and to change these 

causes. Alongside this we are now at a defining point in time relating to our 

environment and climate change. With cities consuming over two thirds of the 

world’s energy and accounting for more than 70% of the global CO2 emissions 

(Fausing, 2020) this now has to be included as part of all city development plans 

if we are to reach the target set by the Paris agreement. This paper looks at 

the work Bristol has undertaken to ensure that sustainability is central to their 

overall One City Planning, and two of their research and development projects 

that addressed both the deprivation and impact of energy on the individual’s 

economics and their impact on the environment. This paper surmises that 

people, community, businesses and city leadership working together are more 

likely to gain traction and scale than a policy of “doing to the city”. Much of the 

work in Bristol can be taken in its component parts and applied to other cities. 

KEYWORDS

2020 Covid 19 Pandemic, Social and Digital Inequality, Place-based, Climate and 

Sustainable City, Social City Funds
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초록

스마트시티 개발은 수년 동안 기술 주도적이었다. 2020년 대유행 이전에 우리는 연구 개발 초기 

단계에서 시민 참여가 중요하다는 것을 깨닫고 있었다. 이 감염병 대유행(Pandemic)은 전 세계

적으로 디지털 격차와 스마트시티 계획의 이면에 있는 문제와 관련된 중요한 이슈들을 표면화시

켰다. 이 논문은 디지털 격차 이면에 존재하고 있는 인과적 문제와 이러한 문제의 원인을 이해하

고 변화시키기 위해 영국의 Bristol에서 수행되어 온 실험을 살펴보았다. 이와 함께 이 논문은 우

리가 환경 및 기후 변화와 관련된 결정적인 시점에 와 있다고 보고 있다. 도시가 세계 에너지의 

2/3 이상을 소비하고 전 세계 CO₂ 배출량의 70% 이상을 차지하기 때문에(Fausing, 2020), 파

리 기후변화협약에서 설정된 목표에 도달하려면 지금 모든 도시 개발 계획의 한 부분으로 포함

되어야 한다. 이 논문에서는 지속가능성이 전체 One City Planning의 핵심임을 확신하기 위해 

Bristol이 수행한 작업을 살펴보았으며, 에너지 부족과 영향이 개인의 경제와 환경에 미치는 영향

을 모두 다루고 있는 두 가지 연구개발 프로젝트도 검토하였다. 이 논문은 사람, 지역사회, 기업 및 

도시 리더십이 함께 일하는 것이 “도시에 대한 일”이라는 정책보다 더 많은 견인력과 규모를 얻을 

것이라고 요점을 정리하고 있다. Bristol에서 수행한 다양한 연구들은 스마트시티의 한 구성 부분

으로 간주될 것이며, 다른 도시에도 적용될 수 있을 것이다. 

키워드 

2020 COVID-19 대유행, 사회적 불평등과 디지털 불평등, 장소 기반, 기후와 지속가능

한 도시, 사회적 도시기금
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●Before the 2020 pandemic cities were perceived 
and forecast to be the growing places that the world’s population would 

predominately occupy. This global pandemic has made us all painfully 

aware that living in such close proximity also increases the risks of virus 

spread, so in turn our health.  City centres have seen a dramatic change in 

2020 and in many cases bearing the core economic impact of lockdowns; 

with the move to homeworking and people avoiding these central 

locations. 

The pandemic has caused us to spend more time in our local neighborhood 

places with many of us being re-introduced to our local amenities, outdoor 

public spaces and community, re-introducing us to our “place”. This has 

led to a surge of growth for these localized businesses and in fact many 

have thrived during the pandemic. 

This pandemic has created a fire break for the planners of our Smart Cites 

and caused us to pause and review. From a citizen stance, it has enabled 

us to re-evaluate our lifestyle. We have dramatically reduced our travel. 

Around the world we have seen people walking and using bikes as meth-

ods of transportation rather than using public transport or even their own 

cars. The pollution levels reduced; the air became cleaner. We have seen a 

significant increase in people who have had more time to spend with their 

families because they are no longer commuting. Communities have been 

rekindled, with “caring for each other” becoming one of the positive out-

comes.

Local high streets have seen a revival and it has become more important to 

have access to high quality places to socialise and exercise within the local 

community. 

The result of these shifts has seen the inner cities undergoing the greatest 

physical change and so hardest hit during lockdown as many cities centre 

local businesses relied on city commuters. Even as cities begin to open up 

people are continuing to avoid crowded and multi-functional areas. 

Introduction
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The city centre shopping areas in the UK have suffered as a result of the 

long periods of lockdown and digital online purchasing becoming the nor-

mal. We have seen non-essential retail shopping chains closing which is 

creating city high streets with large swathes of empty buildings.

In the UK we have seen some large retail chains going into liquidation and 

when the UK lockdown restrictions on high street shops opened again in 

December 2020, the shopper numbers were down by a quarter on the 2019 

figure (BBC News, 2020).

This pandemic is leaving us with a long-held memory of the dramatic 

change that took the lives we had accepted as normal and apparently good; 

and challenged its validity. 

As the global pandemic continues to keep a hold on us all, it is difficult to 

see exactly what the new city centre normal will look like. What is certain 

is that what was normal before, will not be again. We were already wit-

nessing the gradual shift from this high density living and working. Digital 

advances are enabling the shift away from “physical place” to “presence” 

which has been exponentially forced forward during the pandemic. In the 

UK the move to online doctor services is believed to have forced forward 

the digitalisation of the Health Service by 5 years.

We will see major changes to the way we live, work, access healthcare, 

travel and socialise and that is likely to remain the new normal for some 

time to come. We know that the move to working from home is likely to 

continue for some time and again this may become the normal working 

practice for a very large percentage of the working community. 

However, homeworking 100% of the time is not the full answer. We have 

already seen the impact on mental health and the reduction of innovation 

and creativity that working remotely has created. Employers need to con-

sider repurposing their current offices to create environments for people to 

come together with their different thoughts and ideas to create, collaborate, 

share and learn. This is human nature at its best and needs to have a place 

in our cities of the future.
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The Digital Divide Impact

●The issue of those living in deprivation as come to 
the surface, as their physical access to work, education and health care 

has been shut off as it moved online. The lack of connectivity, relevant 

equipment or knowledge to utilise these facilities has compounded their 

already difficult living circumstances. Urban living is more than just the 

centre of our cities, the city plans and designs going forward must include 

the communities that have been left behind.

This shift in our lives from working in a centre that is well connected, 

where the IT equipment might be readily available; has highlighted the gap 

that is now more prominent than before the pandemic. The outer urban and 

rural communities do not have the same level of connectivity or access to 

the equipment or sometimes the knowledge to use it to help themselves.

Communications are not treated in the same way as each household and 

business premise’s right to the basic utility of water and power. Our regu-

lations have enabled the Telco’s to flourish. The telecommunications busi-

ness models do not lend themselves well to the provision of connectivity 

in our rural or deprived areas. When they do provide them, they are at a 

premium cost which makes it unaffordable for the very people who can 

least afford the high cost, but most need the access; to lift themselves out 

of their cycle of marginalization and or deprivation. 

Until we add “people” and basic rights to connectivity into the planning 

mix, we are not likely to see the current delivery models address the need 

to provide communications as a utility service to all.

We must engage with the people of a place and gain the in-depth of un-

derstanding of their world / place, if we are to achieve a balanced and fair 

world of connectivity; that levels the field for everyone to gain and make 

the most of digital connectivity; as it aligns to their lives, their beliefs and 

culture.

We cannot assume that by just providing the connectivity and technolo-



143

gy that this in itself would make them equal. Research around the world 

consistently shows we must start with the people and where they are at 

the start of their digital journey to transformation. We must build from the 

bottom up and top down in collaboration if we are to address the widening 

inequality that is developing around the world. 

Addressing the Social 
and Digital Inequality 

●Digital inequality is now impacting and reinforcing 
our existing social inequality. The digital divide is a complex and dynamic 

circumstance. This divide is made up of elements that cover the physical 

connectivity, access to the Internet and the digital skills that are needed to 

access the information, to utilise that information and to benefit from that 

information. 

If we are to overcome this digital divide, we need to look at a multifaceted 

approach. This needs to cover the fundamental social inequality, actual 

intervention needed to provide the physical connectivity; along with the 

technology hardware that may be needed to access this data. Education 

and creating the awareness of the benefits to those who are currently on the 

other side of this digital divide must also be considered. 

The global Covid 19 pandemic has reinforced both the existing social 

inequality and the digital inequality. During this pandemic we have seen 

most of the information and data the citizens need, to ensure they under-

stand what is required of them to comply with the health and safety in-

structions of their country, and to protect themselves, distributed predom-

inantly, via the internet. Everything from ordering their food and supplies 

in lockdown, to the education and the work that was now carried out at 

home; relied on having access and the knowledge to utilise the Internet. In 

the UK we have seen our healthcare make an exponential leap to remote 
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access and most medical appointments with doctors now being via a phone 

or video call. 

To address this divide, we must first understand the causal elements that 

impact and create this digital inequality. Multiple research projects have 

shown us clear links that relate to age, gender, ethnicity, education and the 

nation or region where we live.

Numerous pieces of global research have shown us that to be on the right 

side of the digital divide, we were generally talking about young people, 

people with higher education and skilled occupations. On the wrong side 

of the digital divide are the elderly people, people with low education and 

low paid occupations or unemployed, often these are females, ethnic mi-

norities and people in rural environments and developing countries. 

The UK is the fifth richest country (Jefford, 2015) in the world and there 

is an assumption that the internet in the UK is ubiquitous and that most 

households have a good understanding of the connected technologies; and 

easy access to the internet. This is not the case and the Covid 19 pandem-

ic has highlighted the need for this connectivity as much as if it were the 

fourth utility, alongside water, electricity and gas. A survey published by 

the Office for National Statistics (ONS) shows that 4 million adults in the 

UK have never used the internet. More than half (2.5 million) of this figure 

were aged 75 years and over (Office for National Statistics, 2019). Although 

Bristol is one of the best-connected UK cites outside London, it is estimat-

ed that that nearly one in nine properties still have a poor internet connec-

tion (Brown, 2020).

Bristol is one of the most diverse city communities in the UK with an esti-

mated population of 686,210 (2020).

The city has a population density of 10,080 people per square mile (3,892/

sq. km). (World Population Review, 2020)

According to the 2011 census, the racial and ethnic composition of Bristol 

was:

 White: 84.0% (77.9% White British, 0.9% White Irish, 0.1% Gypsy or 

Irish Travellers, 5.1% other white)
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 Black: 6.0% (2.8% African, 1.6% Caribbean, 1.6% other black)

 Asian: 5.5% (1.5% Indian, 1.6% Pakistani, 0.5% Bangladeshi, 0.9% Chi-

nese, 1.0% other Asian)

 Mixed race: 3.6% (1.7% White and Black Caribbean, 0.4% White and 

Black African, 0.8% White and Asian, 0.7% other mixed race)

 Arab: 0.3%
 Other: 0.6%

Bristol is one of the only major British cities or towns with a black popu-

lation larger than its Asian population. 16% of the population belongs to a 

minority ethnic group. Understanding the core make up of a city and how 

it currently interacts, and the societal and culture interfaces is key to any 

successful city development. 

Bristol’s economy produces around £31,000 of value per head, but 272,000 

residents suffer from income deprivation — as high as 49 per cent in some 

wards (Baker, 2019). There is a clear understanding that exclusion from dig-

ital access leads to serious, often unseen social and political costs that are 

not factored into the traditional economic cost benefits analysis.

Tackling the digital divide has to start at the core of the issue, in this case 

Bristol started with the clear inequality and deprivation that surrounded the 

city. 

Bristol City Funds

●With decreasing local government funds, access to 
grant funding becoming time limited, and other traditional sources of 

funding disappearing, key influencers from across the city come together 

to develop an innovative solution to help bridge the gap and lessen the 

void between prosperity and poverty. Bristol is known for its inclusive and 

local approach to innovation, so as part of the One City Approach (Bristol 
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City Office, 2020) they established the City Funds (CityFunds, 2020).                                                                           

The key objectives are to align grant and repayable investment, to the city 

priorities, as highlighted in the One City Approach and Plan. They estab-

lished an investment fund and through a collaboration of communities, 

businesses, finance providers and public sector, they secured £10 million to 

tackle some of the biggest social and environmental problems that the city 

faces. 

Both nationally and internationally the social investment market is grow-

ing. Many institutional investors are seeking to achieve measurable social 

or environmental impact as well as financial returns across their investable 

assets. In addition, place-based investing is seeing renewed interest. Part of 

the appeal is that it involves diverse, coordinated sources of capital which 

inherently also require multi-stakeholder engagement and collaboration. 

The City Funds is not only to act as a local point for connection, but also 

Figure 1.  Bristol  City 

Funds Model
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to be “place based” and exclusively focused on the key strategic priorities 

for Bristol, which will reduce disadvantage and inequality, whilst improv-

ing environmental sustainability, leading to a fairer more inclusive city. 

The existence of centrally managed grant and investment funds will enable 

faster, more targeted decision making, as investment will come from one 

as opposed to multiple disparate sources.

The Funds demonstrate the city’s collective ability to enable and drive 

change to the conditions for less advantaged communities in the city, by 

being a single place to go for the “first step” funding, required for initia-

tives which are designed to address some of the city’s key issues. It will 

also demonstrate where Bristol as a whole city has put in its own invest-

ment, by utilizing local philanthropic grant investment, incorporating Bris-

tol’s business contributions and aligning the investment of assets locally. 

The funds are there to drive:

 Effective place-based social investment.
 A locally led solution to directing the new and existing supply of 

grant finance where it is most needed.
 The leadership role of charities and social enterprises in the most de-

prived areas, who work with some of the most socially and environ-

mentally excluded individuals in society and provide targeted sup-

port to build their capacity and ability to take on social investment.
 The awareness of the role of charities and social enterprises in deliv-

ering economic activity that is socially focussed, and the role of so-

cial investment in providing them with finance to support sustainable 

social- economic development in a local community – contributing 

to the overall citywide agenda of inclusive growth.

Additionally: providing further finance to fund initiatives which would be 

unlikely to access the type or level of funding required from elsewhere. 

The City Funds will raise new, additional funding to catalyse new strategic 

initiatives and support the extension of existing projects, where pace, scale 

and impact can be enhanced to address real need and achieve systemic 
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change.

City Funds aligns to many of the principles of the City Office (City Office, 

2020) and One City Approach around added value:

 Bring access to new perspectives and innovative thinking.
 Work with shared aspirations, obligations and interdependencies.
 Align collective focus, effort and resources on a few, specific intrac-

table problems – not “business as usual”.
 Remove barriers to progress and perverse incentives – gain and risk 

share.
 Improve use of the collective £ - is there a better way to spend their 

collective resources to address key priorities.
 Access wider leadership, power bases and spheres of influence.

The City Fund is a functional element there to enable the collective power 

of the city to increase transformational impact, delivered by projects fund-

ed by City Funds and increased capacity within local organisations to de-

liver transformational impact. A sustainable “placed-based” fund leverag-

ing increased impact investment and grant funding into and within Bristol, 

supporting the goals of the One City Plan.

This “place-based” approach is much more likely to foster the collabora-

tion and energy needed to tackle deep-rooted challenges such as inequality 

and poverty.

Cities: Climate Change and 
Sustainable Environments

●In November 2016 the United Nations led the 
ratification of the Paris Agreement (United Nations Climate Change, 2016) 

with its central aim to strengthen the global response to the threat of 
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climate change by keeping the global temperature rise, this century, well 

below 2 degrees Celsius above pre-industrial levels, and to pursue efforts 

to limit the temperature increase even further to 1.5 degrees Celsius. It is 

now widely accepted that the globe has reached a tipping point and action 

must now be taken to address this crisis.

It is estimated that cities consume over two thirds of the world’s energy 

and account for more than 70% of the global CO2 emissions (Fausing, 

2020). It is key that climate change is an integral element of any smart city 

plan. We can only make a significant change to the impact our cities are 

having on the world, through a coordinated approach across the globe. 

Cities like Bristol, in the UK, have recognized the impact and responsibil-

ity they have to ensure the Bristol Climate Vision (One City Environmental 

Sustainability Board, 2020) ‘to become carbon neutral and climate resilient 

by 2030’ is an embedded element in their wider Bristol One City Plan 
(Bristol One City, 2019).

Figure 2. One City Cli-

mate Strategy UNSDG
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Bristol has acknowledged the need to radically rethink how they live, work 

and invest in the city. They have provided a platform to provide a collabo-

rative, inclusive and city-wide approach to enable a fair transition. Accept-

ing this is a collaborative global issue, Bristol has aligned its plans to those 

of the United Nations Sustainable Development Goals (United Nations, 

2020) which means they are not working in isolation, but with the power of 

the wider global community. They have set a shared vision for Bristol in 

2030 which is co-ordinated by Bristol’s One City Environmental Sustain-

ability Board (Bristol One City, 2020), on behalf of the City Office and the 

One City Boards (Bristol One City, 2020). 

A strategy for the city that will need the collaboration of multiple partners 

across the city, to reach their city goals. Built on the currently available ev-

idence base, it is important to acknowledge this is not a perfect science and 

Bristol understands there are gaps. More work will need to be undertaken 

over time. Their plan covers both direct and indirect carbon emissions as 

well as climate resilience. 

Solving the climate change issues is multi-faceted and complex. There is 

no one model that fits all cities, so it is important that each city learn from 

the wider global community and evolve a plan with the right elements, to 

address their own city needs and ensures it is fit for purpose. 

Bristol’s climate strategy details ten key areas where climate action is 

needed to achieve the vision for Bristol in 2030. Bristol has laid out each 

with a clear call to action from the wider city communities. 

 Transport: switching to significantly more walking, cycling and zero 

carbon public transport modes; converting the remaining vehicles to 

zero carbon fuels; transforming freight, aviation and shipping.
 Buildings: retrofitting and building them to become carbon neutral 

and resilient to a changing climate, calling on central government to 

develop a supportive planning framework to deliver this. 
 Heat decarbonisation: implementing a carbon neutral energy method 

for heating and hot water. This is one of the areas that will be sup-

ported by City Leap Energy Partnership (Bristol City Council, 2020), a 
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radical new approach to delivering energy infrastructure in Bristol.
 Electricity: make their electricity use as smart and flexible as pos-

sible (to support electricity decarbonization nationally), maximise local 

renewable energy generation and increase system resilience. 
 Consumption and waste: responsible buying of goods and services, 

alongside zero carbon from waste management. 
 Business and the economy: Bristol businesses move to be carbon 

neutral and climate resilient, capturing job opportunities for all 

through the transition. 
 Public, Voluntary, Community and Social Enterprise (VCSE) ser-

vices: carbon neutral public and VCSE services and supply chains 

that are also prepared for future climate conditions and hazards. 
 Natural environment: restoring, protecting and enhancing these 

spaces and wildlife within them as the climate continues to change. 
 Food: a resilient supply chain, with food and drink produced locally, 

sustainably and moving to a more plant- based diet.
 Infrastructure interdependencies: collaboration in running vital ser-

vices to the city such as water, transport, waste, ICT and energy to 

improve their climate resilience and embed carbon neutrality across 

different systems. 

Across the ten key areas there needs to be the skills, funding, national ac-

tion and local leadership, data, infrastructure and engagement to enable the 

action to happen. Radical system changes are required across all of these 

areas, at every level. 

Although the Bristol County Council have taken the lead on this plan, they 

are not the sole owners of these initiatives. This is an exercise in leadership 

that enables and empowers the communities, businesses and people of the 

city.  

Their strategy is for all of them to deliver, and nobody need wait for per-

mission to take action. Bristol City Council have recognized that they need 

co-ordinated action in some areas to deliver the scale of change required.

The City Office and the Environmental Sustainability Board are taking 
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the lead in co-ordinating the development of delivery plans and a clear 

framework for monitoring and review. Work is already underway through a 

collective approach of engaging widely, and working with a wide range of 

organisations, community groups and individuals to transform Bristol. This 

plan is well documented in their One City Climate Strategy (Bristol One 

City, 2020) documents.

Figure 3. Bristol Ten Key 
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City: Air Pollution, 
Data and End Users

●Air pollution kills an estimated seven million people 
worldwide every year (World Health Organization, 2020). Living and working 

in a city environment exposes us all, including Bristol in the UK. Exposure 

to poor air quality can cause long-term and short-term health effects, such 

as respiratory and cardiovascular disease. The World Health Organization 

data clearly shows that too many people are dying prematurely every year 

because of exposure to polluted urban environments. 

One of the major causes of urban pollution is fuel combustion from motor 

vehicles (e.g., cars and heavy-duty vehicles). This process produces nitrogen 

dioxide (NO2), which can cause inflammation of the airways. Concen-

trations of NO2, measured over a year, must not be more than 40μg/m3 
(microgrammes per metre cubed). Yet, a large part of Bristol is affected by 

an excess of NO2 compared to the UK and EU standards, in particular in 

the central area of Bristol; where approximately 100,000 people live and 

through which many more walk and cycle (Bristol.citizenspace.com, 2020).

Figure 4. Smart Mobility 

- Bristol sites exceeding 

40mgm-3 (legal limit) in  

2018
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Although public pressure was growing to address the underlying causes 

of pollution, for example by introducing ‘clean air zone’s’ (Gov.UK, 2020), 

many citizens are still not aware of the poor air quality levels in Bristol, to 

which they are exposed every day.

Bristol, UK – Smart Mobility 
-Walkability and Air Quality

●It was important to increase the awareness of Bristol’s 
air quality and pollution, and to gain a deeper understanding of these issues 

and how utilizing digital technology, data and software might be used to 

start addressing this issue. 

Stakeholders were identified within the Bristol City Council (Bristol.Gov.

uk, 2020) who held the statutory duty to develop an air quality action plan, 

to reduce the impact on human health and to achieve compliance with 

Figure 5. Smart Mobility – 

Data Sources
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government legislation. Therefore, Bristol is Open (Bristol.Gov.uk, 2020) 

engaged with the City Council to understand more about the strategic de-

cision making on air quality improvements and the future implementations 

to facilitate behavior change in the city. This enabled Bristol is Open to 

contribute to the city councils plans to reduce the impact of pollution on 

Bristol’s population’s health. 

Working with the global Urban Technology Alliance (Urban Technology Al-

liance, 2020) partners, Bristol set out to design a solution that would enable 

them to create a mobile friendly app, that suggested alternative routes to 

move around the city; based on a pollution forecast model that showed real 

time analysis of Bristol’s pollution levels. 

Smart Mobility -Walkability and Air Quality (Urban Technology Alliance, 

2019). This was a key exercise in some of the most important issues going 

forward. How we present the vast amounts of new data in a format that 

means something to the end user in a visual manner that works.

This work was based on the BigClouT project platform (BigClouT, 2020).

 The platform facilitates rapid and flexible collection of a variety of 

city data (citizens, sensors, web pages, legacy platforms etc).
 It provides high level programming tools for rapid prototyping of 

smart city applications.

Figure 6. Smart Mobility – 

Big ClouT Routing
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 Provides easy to uses tools to extract value from raw city data.
 Maintains a data lake with real life data useful for the building and 

experimenting city and citizen services.
 Based on a modular architecture that can be instantiated and custom-

ized according to specific city needs.  

Development of a web-based application enabled them to provide users 

with data that empowered users to make informed decisions about their 

walking and bike riding routes. This was also there to raise the awareness 

of the pollution issues in the city, to encourage users to take further action 

to tackle to poor air quality in Bristol. Once again this shows Bristol’s ap-

proach to engaging and empower the citizens of the city to take their own 

actions, to collectively address the environmental impacts each has on their 

own place.

This application structure shows the routing of the air quality data which is 

gathered in Bristol and submitted to the Big ClouT Data Lake. The mobile 

app uses this data to determine the best route in conjunction with an AI 

based recommendation engine. A user-centric mobile app was developed 

that allowed users to choose their start and end points of their route. The 

platform then presented the user with several route options to their mobile 

phone to allow them to choose the route that best suited their criteria.                                                                 

The user is also provided additional information relating to the pollution in 

Figure 7. Smart Mobility 

– Mobile Application End 

User Screens
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the city, to increase their understanding of the city’s pollutions problems. 

This trial showed that engagement with the general public throughout the 

development process was key to getting the user interfaces correct. They 

had good take up from the end users in Bristol throughout the trial. City 

Officials were pleased with the usage of the app and its ability to commu-

nicate the complexities and status of the pollution in the city.                                     

Citizens Managing their Energy 
Usage

●Household energy efficiency is another contributing 
factor to the wider impact on the environment, that a city needs to address 

as a part of its overall sustainable impact. Homes that use energy supplied 

from fossil fuels are responsible for significant emissions of carbon dioxide 
(CO2). In the European Union, buildings consume 40% of overall energy 

and emit 36% of total CO2 emissions (European Commission, 2020). In the 

UK emissions from households’ fossil fuel and electricity use are projected 

to rise by 11% by 2035 compared with 2015 levels (London School 

Economics Political Science, 2018). Therefore, improving the efficiency of 

services and appliances that use energy from fossil fuels in the residential 

sector, will reduce emissions. Other benefits include making energy more 

affordable, homes more comfortable and improving the health of the 

citizens. It was key for Bristol that the initial trial was especially targeted 

to those who were most in need of the information; to improve the quality 

of their lives. 

Bristol, UK became part of the European Union 2020 Horizon Replicate 

project (European Commission, 2020). Working with partner cites like San 

Sebastian, Spain and Florence, Italy and the Urban Technology Alliance 

partners; they set about testing different smart solutions. This project was 
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led by the Bristol City Council, REPLICATE project, in partnership with 

both the city Universities. University of Bristol (Bristol.ac.uk, 2020), Uni-

versity of West England (University of West of England, 2020), Bristol is 

Open, Knowle West Media Centre (Knowle West Media Centre, 2020), Route 

Monkey (Route Monkey, 2020), Zeetta Networks (Zeetta Network, 2020), Co-

Wheels Car Club (Co-Wheels, 2020), Esoterix (Esoterix, 2020), Bristol Ener-

gy (Bristol Energy Network, 2020), Toshiba (Toshiba, 2020)  and NEC (uk.nec.

com, 2020).

One of the smart projects looked at the city needs and goals. Energy costs 

and the impact on the planet were identified, in particular:

 The ‘phantom load’ (electricity used by turned off or in standby mode de-

vises but still plunged into the energy supply). 
 Energy peak demands and the potential to overload the energy sup-

ply services and potential power shutdowns.

The key objectives of these trials were to raise the homeowner’s awareness 

of the ‘phantom load’ power consumption and to help understand how we 

could avoid the peak energy demands via proactive measures.

For the Smart energy trial, the end users were identified as Bristol residents 

that had signed up for the REPLICATE project. For this project, 150 resi-

dential buildings in Easton and Lawrence Hill neighbourhood, two of the 

most deprived areas of Bristol, were equipped with WiFi-enabled home 

automation units. 

On the demographic information provided by the city council, they esti-

mate that the end users age range as:

 Age from 0 to 15: 25%
 Age from 16 to 64: 67%
 Age from 65 or older: 8%

In terms of gender distribution there appeared to be no bias. This sample of 

Bristol’s population is typical of the demographic of Bristol City Council’s 



159

local authority area. Bristol has a relatively young age profile, with more 

children under the age of 15 than citizens of pensionable age. The areas se-

lected in the use case have a large population of working age adults which 

is typical of the wards surrounding the city centre.

The key stakeholders for the Smart Energy trial were:

 Bristol City Council, in particular through their “Warm Up Bristol” 
(Bristol Energy Network, 2015), a project dedicated to tackling cold 

homes and reducing fuel poverty.
 Knowle West Media Centre (KWMC), a charity centre that uses tech-

nology and art to make positive changes in the lives of people from 

disadvantaged backgrounds.

These stakeholders had worked to make up the Bristol pilot for REPLI-

CATE and, with their inside knowledge of Bristol’s deprived areas, they 

provided feedback to the development of the BigClouT Smart Energy use 

case. In return, the smart energy use case provided them insights on home 

energy consumption.

Bristol created a mobile friendly app that showed a dashboard of the re-

al-time energy consumption and recommendations for better times to utilise 

home appliances, like the washing machine, tumble dryer or dishwasher.  

The homeowners engaged in the trial, (151) were using internet connected 

home appliances like smart tumble dryers, dishwashers and washing ma-

chines connected to a home internet hub to save money and reduce their 

energy use. The homeowner set their own preferences.

As part of the energy efficiency measures, 60 homeowners in the trial area, 

received up to 90% off the cost of loft insultation or up to 25% off of a 

new more efficient boiler.  30 households received up to 25% towards the 

installation cost of solar panels with the help of funding from the Replicate 

project.

The Bristol approach to citizen engagement was key to the success that 
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Figure 8. Smart Energy 

– Big ClouT component 

used in the Energy trial

meant they exceeded the installation target. What was more important was 

their ability to reach people in their community who would not normally 

be involved in such schemes. 29% of the participants live in social hous-

ing, 31% are from Black, Asian and Minority Ethnic backgrounds and 14% 

are registered disabled. The project has shown that each household has 

benefited from projected savings of up to £150.

These two trials, Smart Mobility -Walkability and Air Quality and Citizens 

Managing their Energy Usage were part of a wider global collaboration 

project H2020-EUJ-2016 EU Japan Joint Call (Euroalert, 2016). The chal-

lenges set by this wider project covered:

 The integration and federation of IoT with Big Data and the Cloud, 

including edge cloud.
 The exploitation of Big Data obtained from remote sensing / actu-

ation, the Web and social media crawling in specific contexts and 
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Figure 9. Smart Energy 

Routing 

being processed by Smart objects and in sophisticated clouds, enable 

the creation pf distributed intelligence as a key application / service 

driver toward attractive IoT Services.
 Cloud-based applications driven by decentralized information pro-

cessing capabilities need to use dedicated Cloud architectures and 

standardized API’s, open software components. Data integrity, local-

isation and confidentiality are key elements. 

This was an experiment that showed the impact that International collabo-

ration across European and Japanese partners could have in addressing the 

challenges of todays and tomorrows cities.
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What Changes 
as Cities look forward?

●So, this all raises the question, what will our cities be 
in the future? particularly the epicenters of cities. Across the globe there is 

the need to rethink and perhaps re-imagine what might work for our city 

centres of the future. 

Environmental better, greener, cleaner air, reduced carbon emissions. Bet-

ter communities and facilities have been at the centre of the new city de-

velopers design thinking as they consider what the future city centre living 

could look like. One of the key principles that has gained a great deal of 

interest is the “15-minute city” (Whittle, 2020). This concept designed by 

Sorbonne Professor Carlos Moreno (LinkedIn, 2020) is to give residents ev-

erything they need within few minutes of their home. One of the key objec-

tives is to create a more tranquil existence and in turn, this will also reduce 

the reliance on vehicles, so the focus shifts to people and local place, rather 

than city wide evolution. Perhaps such models can enable faster evolution 

of communities who can influence their own green and social inclusion 

programs to improve their economic and climate change sustainability.   

Cities are evolving and the move away from their current role as large 

employment centres surrounded by dispersed residential communities has 

been catapulted forward as a result of the pandemic.  If a city is going to be 

more than just about economics, it needs to make city living attractive and 

safer. It needs to cater for the diversity of the communities. They will need 

to include other communal uses, green outdoor spaces for social activities, 

leisure and exercise, retail that mirrors the local high street, schools, nurs-

eries, health care centres etc. The pandemic has shown us that homes have 

a greater need for private and shared outside space. Developers need to 

create more space per person in their city centre schemes, if we are to see 

city centre living become more attractive.
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The importance of these step changes in city priorities has been under way 

over the last 10 years as Smart City research moves from the technology 

trials to the realization that without full citizen and end user engagement, 

we will not achieve the scaled adoption of the digital solutions, and in fact; 

we will create a larger digital divide that leaves many behind.

In summary

●The impact that the 2020 pandemic has had on smart 
city development has raised the realization that we must start with the 

people. Tackling the digital divide has to start with the social divide, 

culture and lifestyle of those being left behind. We must engage with the 

people of a “place” and gain the depth of understanding of their world 

/ place if we are to achieve a balanced and fair world of connectivity; 

that levels the field for everyone to gain and make the most of digital 

connectivity, as it aligns to their lives, their beliefs and culture. We cannot 

assume that by just providing the connectivity and technology that this 

in itself would make them equal. Research around the world consistently 

shows we must start with the people and where they are at the start of their 

journey to transformation.

We have seen the period of technology led Smart city development which 

has enabled us to learn the ‘art of the possible’. If we are to enable an envi-

ronment that leaves no one behind, then we must plan with the deprivation 

and disconnected, as included in the overall plan.

Alongside this, cities must now ensure that Climate change and long-

term sustainability is at the centre of all city plans. Every element of our 

lives has an impact on the environment and until we all collectively start 

to own and address this impact; we will not achieve the outcomes laid out 

in the Paris agreement. Cities, as key contributors, to the planet’s damage 

have a heavy burden to change and without the people, communities and 
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businesses of a city becoming involved, these changes will not happen fast 

enough to stop the global environmental impact. 
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ABSTRACT

This article explores the emerging territory of urban tech and how it may 

reshape the agenda for resilience and sustainability in the post-COVID-19 era. 

Urban tech—a growing range of technical, business model, and behavioral 

innovations that have emerged over the last decade—are information 

systems-based products and services that claim to improve or expand on 

existing solutions to the problems of city management and city life. Urban tech 

represents an evolution of the smart cities movement, which dates to the mid-

2000s, and the framing of sustainability and resilience as technocratic policy 

and planning regimes that it sought to advance. 

First, it reviews definitions of urban tech, to develop a consensus view of what 

the field covers—the who, what, when, and where or urban tech. Second, it 

attempts to summarize the shared aims of urban tech. Aims are a purpose or 

intention, or a desired outcome. Finally, the most speculative part of the paper 

frames a set of tensions, dilemmas, and open questions dealing with the ethics 

of urban tech. Ethics are standards of behavior that we use to judge right 

and wrong. They are different from aims because they provide an unvarying, 

externally fixed point of reference about the fairness and harmfulness of a 

field’s intentions and aspirations. I discuss how ethical tensions emerging in 

urban tech complicate the way in which technology solutions are mobilized 

under the broader smart cities banner, in the service of sustainability and 

resilience.
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초록

이 논문은 어반테크의 새로운 분야가 무엇이고, 어반테크가 포스트 COVID-19 시대의 회복력과 

지속가능성에 대한 의제를 어떻게 재구성할 수 있는지를 탐색한다. 지난 10년에 걸쳐 기술, 비즈

니스 모델, 그리고 행동 혁신의 범위가 넓어지고 있는 어반테크는 도시관리 및 도시생활 문제에 

대한 기존 솔루션의 개선과 확장을 요구하는 정보시스템 기반의 제품과 서비스들이다. 어반테크

는 2000년대 중반에 시작된 스마트시티 운동의 진화를 대표하며, 발전을 추구하는 기술관료적 

정책 및 계획 레짐으로서 지속가능성과 회복력의 프레임을 나타낸다.

이 논문은 첫째, 어반테크가 어떤 분야(누구, 무엇, 언제, 어디서)를 다루는가에 대한 합의된 관점

을 개발하고자 어반테크의 정의를 검토하였다. 둘째, 어반테크의 공유된 목표가 무엇인지를 정리

하고자 하였다. 여기서 목표는 목적이나 의도 또는 열망하는 결과이다. 마지막으로 이 논문의 가

장 사변적인 부분은 어반테크의 윤리를 다루는 일련의 긴장상태, 딜레마, 개방된 질문으로 구성하

였다. 윤리는 우리가 옳고 그름을 판단하는 데 사용하는 행동규범이다. 행동 규범은 변하지 않는 

어떤 한 분야의 의도와 열망의 공정성과 유해성에 관한 고정된 준거 기준을 제공하기 때문에 목

표와는 다르다. 이 논문은 어반테크에서 초래된 윤리적 긴장 상태가 지속가능성 및 회복력 서비스

에서 광범위한 스마트시티의 기치 아래 기술 솔루션이 동원되는 방식을 어떻게 복잡하게 만드는

지를 논의하였다. 

키워드 

키워드: 어반 테크, 어반테크, 윤리, 기술 예측, 회복력, 지속가능성

※Urban tech (이 논문의 주요 키워드, 스마트시티와 유사, 공공성 중심)

※Urbantech (이 논문에서 간단히 소개, 개인 및 기업 중심 기술) 
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●Throughout history the design, construction, operation, 

and maintenance of cities has both drawn on and driven developments 

in civil, mechanical, and electrical engineering. These fields, and their 

related design and planning fields—architecture, urban design, and urban 

planning—still make up most of what we think of as the domains of 

knowledge that shape the built environment.

Computerization, however, has changed everything. Since the 1960s, 

information and communications systems engineering has created capa-

bilities that changed how all kinds of organizations function. This has in-

cluded urban governments and the many companies and NGOs that drive 

urban economies and perform essential urban functions. Yet our theories 

of how cities work, our conception of how engineering shapes them day-

to-day and over the long-term, and our narratives about how this connects 

to outcomes that matter in people’s everyday lives remain woefully under-

developed. Few of the professionals who shape the built environment even 

really understand the breadth, complexity, dynamism, and power of new 

digital urban infrastructure.

Meanwhile, the sheer volume of information systems engineering hap-

pening in and acting on the built environment and inhabitants of cities is 

growing exponentially. Urban tech—a growing range of technical, busi-

ness model, and behavioral innovations that have emerged over the last 

decade—are information systems-based products and services that claim 

to improve or expand on existing solutions to the problems of city man-

agement and city life. Urban tech is a hybrid. It lives at the intersection 

of markets and mayors’ offices. And it cuts across existing disciplines—

civil and environmental engineering, information systems, and urban plan-

ning—to holistically address complex problems at an urban scale.

Introduction 
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Urban tech represents an evolution of the smart cities movement, which 

dates to the mid-2000s, and the framing of sustainability and resilience as 

technocratic policy and planning regimes that it sought to advance. Ur-

ban tech is both more agile and energetic, leveraging venture capital and 

consumer markets to scale and shape human behavior in ways smart cities 

solutions never could—yet also more toxic, introducing new ethical ten-

sions that could conflict with or compromise sustainability, resilience, and 

inclusion goals, and undermine confidence in technological solutions more 

broadly.

This discussion paper explores the emerging territory of urban tech and 

how it may reshape the agenda for resilience and sustainability in the post-

COVID-19 era. First, it reviews definitions of urban tech, to develop a 

consensus view of what the field covers—the who, what, when, and where 

or urban tech. Second, it attempts to summarize the shared aims of urban 

tech. This effort is more of a proposition, extrapolating from the stated 

goals of urban tech practitioners and advocates. Finally, the most specula-

tive part of the paper frames a set of tensions, dilemmas, and open ques-

tions dealing with the ethics of urban tech. For while we know technology 

has always been an essential part of urban success, it has also been a tool 

of oppression, exclusion, and outright destruction of cities as well.

From Smart Cities 
to Urban Tech

●Hungarian engineer Karl Ereky coined the term 

“biotechnology” in 1919. But it wasn’t until 1980, when The Wall Street 

Journal popularized the contracted version, “biotech”, in its coverage of 

a wave of recombinant DNA startups, that the term really caught hold. 

Since then, the etymological formula of appending “-tech” has been 
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widely employed not only by journalists by investors and entrepreneurs to 

identify emerging technology sectors. For instance, the use of cleantech 
(sustainable energy, water, and waste processing), medtech (medtech devices 

and diagnostics), and edtech (both distance-learning and classroom tools) came 

into wider use around 2000 and spread at a steady pace, as measured by 

the Google Books Ngram Viewer which tracks the appearance of terms in 

English language books. (Figure 1) 

However, urban tech was all but unknown before 2010, although a hand-

ful of scattered use of the phrase can be found in the late 1990s and 2000s, 

in contexts unrelated to venture investing. Since then the term has enjoyed 

a rapid increase in use, similar to, though not nearly as intense as other 

more highly-capitalized sectors such as fintech (financial software and ser-

vices) that emerged during the same period. (Figure 2) The continued growth 

in use frequency of “urban tech” is likely attributable to its promulgation 

by a number of influential individuals. From 2013 to 2015, angel investor 

Shaun Abrahamson, the founder of venture fund Urban.Us, wrote a num-

ber of widely circulated pieces for the tech investor and urban philanthropy 

communities that used the term. (Gigaom, 2016; see also Abrahamson, 2015) 

Figure 1. Google Ngram 

results for -tech terms: 

cleantech, edtech, med-

tech, 2000-2019 (author, 

September 2020)
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From 2018 to 2020, Richard Florida—a noted academic, author, and advi-

sor to city leaders—published several quantitative assessments of private 

sector investment in urban tech startups that drew attention to these new 

capital inflows.

Urban tech’s more modest success as a meme has much to do with its more 

modest total addressable market (TAM) compared to edtech, medtech, and 

even fintech. More importantly, however, the scope of these more wide-

ly-used neologisms is narrower and fairly intuitive. “Urban tech” doesn’t 

explain itself so readily. 

What exactly does “urban tech” encompass? To shed light on this question, 

I surveyed a sample of published definitions of the phrase “urban tech”. 

These were sourced from industry analysts’ reports, academic papers, 

and government policy documents. They reveal several salient features 

that seem to distinguish urban tech from: a) conventional engineering 

and design domains that deal with urban systems like civil engineering, 

architecture, and urban planning; b) digital government and management 

information systems in government as it has been practiced for the last half 

Figure 2. ‘Urbantech’ and 

‘fintech’ enter the lexicon 

(logarithmic scale)
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century; and, c) the smart cities movement, as it has been understood for 

the last decade or so, which to a large extent a vision for combining a) and 

b). In my view, five themes seem to define what urban tech is, and what it 

is not.

Urban tech seeks scale. Perhaps the most common element among ur-

ban tech definitions is the theme of scale. For instance, New York City’s 

Economic Development Corporation states: “[Urban tech] encompasses 

innovations and solutions that directly address the challenges posed by ur-

banization, faced by government, businesses, and citizens as urban systems 

grow. It seeks new solutions for producing our food, delivering water, and 

managing waste; solutions that get us moving; that affect the places we 

sleep, live, study and work; and that help inform and support citizens and 

service providers, at city scale.” (NYCEDC, 2019)

This ambition is widespread in venture capital-backed sectors—the invest-

ment model depends upon a small number of portfolio companies produc-

ing extraordinary returns. And having a meaningful impact on an urban 

problem means operating at the scale of an entire city or group of cities. 

However, there is a more subtle aspect to urban tech’s need for scale—

many of the solutions require large numbers of participants, or to capture 

entire systems, in order to produce valuable results. This is, at least in part, 

because of the network effects involved in the production of large datasets 

and machine learning techniques used to generate value from them.

Urban tech creates extraordinary value through orchestration. The 

technical ambition of the smart cities movement was instrumentation and 

control—everything a sensor, everything an actuator. But this vision of 

total mechanical automation of existing models of control often stopped 

there. The degree of integration among systems was under-theorized. Ur-

ban tech’s ambitions of “orchestration”, as I call it, goes a step further, and 

seeks the fully coordinated, predictive management of the built environ-

ment and human activity. In contrast to smart cities’ approach grounded in 
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incremental optimization of existing processes and structures, urban tech 

visions and solutions often come at problems from the other direction—a 

baseline assumption of radical restructuring of flows (of energy, material, and 

information and associated value) through deep and persistent cross-linking of 

many systems.

City dwellers drive urban tech.1 The smart cities movement primarily 

focused on the application of enterprise information technologies to the 

affairs of local government, utilities, and infrastructure operators. The 

momentum behind urban tech comes from consumer markets. Urban tech 

creates value first by solving problems for people, and only secondly for 

organizations.

Take mobility-as-a-service (MaaS) architectures, for instance, where in the 

name of orchestration different transportation networks are linked together 

into a single user experience. The goals are societal and organizational—

reducing carbon emissions, expanding mobility for all, and boosting the 

fiscal health of transit operators. But the means are focused on people. 

The complex orchestration of ticketing, payment, and dispatching that 

makes MaaS work is hidden from view. It creates enormous demands on 

organizations, with multitudes of systems interacting in real-time and so-

phisticated models of physical assets, urban terrain, and human behavior to 

work properly. As Jean-Cluade Bolay and Abigaïl-Laure Kern write, “urban 

technology would thus primarily be a human technology, in its deepest 

sense, created by humans for their development as well as their material, 

social, sanitary, and even spiritual wellbeing.” (Bolay and Kern, 2011)

1. We’ll use the term city dweller throughout here as a more inclusive term than “cit-

izen”, as many of the people who live in cities and must be served by urban tech may 

lack official status as citizens. It also supersedes “user”, as many of the people that en-

gage with urban tech are co-producers or have other important roles beyond usage.
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The end user focus of urban tech is so pronounced that some investors have 

gone so far as to write government out of the picture entirely, envisioning 

urbantech as an entirely consumer technology. As the Urbantech Investor 

Playbook, published by angel investment group Urban.Us, an early evan-

gelist of the term, writes in 2019: “Urbantech describes startup technology 

companies that directly improve city life and cities’ sustainability. Unlike 

smart cities, urbantech does not primarily sell to city governments, but 

rather consumers and businesses.” This is a provocative view, and focuses 

our attention on the innovation gap between e-government services and 

digital services in the private sector. But it is too limiting. There are plenty 

of examples where governments are deploying high-quality digital services 

that meet or exceed market standards.

Urban tech is big business, but also a thoroughly “social-ish” enter-

prise. In October 2018, Richard Florida’s Creative Class Group, a con-

sultancy, reported that after a combined $76.8 billion in investment over a 

3-year period, “the urban tech sector attracts more venture capital funding 

than major high-tech fields like artificial intelligence, biotech and crypto-

currency.” Some 22 percent of all venture capital invested globally during 

the 2016-2018 period, the report claimed, went into urban tech. (Florida, 

2018) While the vast bulk of these funds were concentrated in just two 

sectors—ride-hail and food delivery—it was neither the first nor the last 

time investor excitement around high-growth businesses exploiting the 

three characteristics described above (focus on scale, orchestration, and con-

sumer value). Notably, but less well-known, the vast majority of users and 

revenues are concentrated in the same handful of large cities around the 

globe. As late as its 2019 IPO, nearly one-quarter of Uber’s revenues, for 

instance, still came from just five metropolitan regions—New York, Los 

Angeles, San Francisco, London, and São Paulo. (Grabar, 2019)

This was not the first time the connection between urban tech and big 

business was clearly made. As geographer Richard Shearmer wrote (2016), 

“Urban technology is the new frontier, a space into which big business is 
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entering: after defence, health care, telecommunications and utilities, the 

management of our cities is being altered by digital and bio-technologies.” 

And the New York City Economic Development Corporation (2019) urban 

tech strategy identified a number of subsectors for future commercial de-

velopment: mobility + logistics; real estate + construction tech; gov tech 

+ civic tech; IoT + connectivity; clean tech + smart energy; food, waste + 

water tech.

For all the breathless talk of funding rounds, future profits, and job cre-

ation, the urban tech sector is shot through with broader purpose. Almost 

all urban tech companies start out with a stated goal or desire to improve 

the lives of people in cities, while also producing financial returns. As 

Charles LaCalle, a venture capitalist puts it, “Most urban tech startups have 

a double bottom line — enabling venture investors to get top-tier returns 

while improving the lives of people in cities, large or small. Investors can 

increasingly achieve long-  term financial success and affect positive social, 

environmental and economic change for local communities.” (LaCalle, 

2010) Some preserve these goals, principles, and values. But for many 

these aspirations often become muddled, conflicted, or corrupted along 

the way. Thinking of the sector broadly as a “social-ish” enterprise helps 

capture these sometimes complementary, sometimes conflicting, and not 

infrequently corrupting dynamics.

Urban tech is made by many players working together.  Even more so 

than traditional urban systems engineering, the full life cycle of develop-

ment, deployment, operation, and dismantling of urban tech involves vast 

networks of stakeholders working together. To get a sense of just how big 

and diverse these stakeholder networks can get, the map of relevant enti-

ties assembled for the Smart London planning effort in 2013 by Arup, a 

consultancy, includes hundreds of organizations in every sector of industry, 

government and civil society (Figure 3) This stakeholder diversity is driven 

by the challenges of urban scale and urban complexity. It is simply diffi-

cult for any single firm or agency to achieve results without working with 
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others. But the public interest in the workings and outcomes produced by 

urban tech also drives the expansion of stakeholder networks. As design 

scholar Laura Forlano notes, urban tech is deeply embedded in society’s 

pre-existing values and politics. “Urban technology can be categorized 

across various levels from urban screens and surfaces… to networked ob-

jects and artifacts (smart traffic lights, trash cans, sensor-enabled street lights, 

surveillance cameras)… to technologies of the body (mobile  phones, tracking 

devices, biometric feedback devices). Each of these levels is interconnected 

to form complex sociotechnical urban ecosystems that are embedded with 

nuanced values and politics.” (Forlano and Mathew, 2013)

In recognition of these truths, considerable effort has gone into creating 

protocols that move away from the closed corporate and military-industrial 

models of applied technology research in the past, and create models that 

are more transparent, participatory, and accountable to these urban stake-

holder networks. For instance, the rich policy discourse on “living labo-

ratory” models, developed primarily in the EU from about 2000 onwards 

as part of the “fifth framework” established multi-stakeholder models for 

urban technology innovation ecosystems, “defined as the collection of 

stakeholders, assets, and their  interactions  in  city  environments resulting 

in technology (in particular ICT)-based  innovation  and  entrepreneurship.” 
(Leminen, Niitamo, and Westerlund, 2017, 48; see also Mulas, Minges and Apple-

baum, 2015) Establishing the key role for universities to provide the basic 

research outputs that would stimulate applied innovations in urban tech (or, 

at the time, smart cities), policymakers created a set of playbooks to guide 

universities, corporations, municipalities and community stakeholders in 

collaborative efforts.

Figure 3. Smart London 

stakeholder map (Arup, 

2013)
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Aims

●So far, I have summarized what I see as a consensus set 

of definitional elements of what urban tech is. In this brief section, I take a 

more speculative voice, and argue that these definitions and other ongoing 

developments point towards an emerging set of ideas about what urban 

tech ought to be. Aims are a purpose or intention, or a desired outcome. 

This is different from a definition because it speaks to the why, rather than 

the what or how of the field.

There are any number of useful starting points to draw on from the last 

decade of thinking about smart cities. For instance, Open Canada identifies 

the following principles for smart cities: resilient and adaptive, inclusive, 

participatory, open by default, tech-driven, accountable and transparent, 

user-centered, and resource optimized. (Future Cities Canada, 2018) Many 

these resonate with what we find across the urban tech domain, but not all. 

Additionally, several others are present. The most salient follow below.

Measurable. If nothing else, urban tech aims to quantify all aspects of its 

operation and impact. This particularly extends to its measurable improve-

ment in human well-being. The ultimate customer for urban tech is, above 

all, the city dweller—not the city government, though government often 

plays an enabling or intermediary role. Verifiable information about the re-

sults of urban tech interventions is key to making the case.

Universal. Despite emerging out of and leveraging the programmable 

network technology of the digital age, urban tech’s scale is not selective. 

It reaches everyone without redlining. It is about turning on, not turning 

off. Even though it can deliver personalized results, urban tech is also built 

to work across entire cities, work over long periods of time, and do so in 

ways that were impossible or unthinkable before (without public subsidy for 

instance).
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Public. Urban tech focuses on the shared space of the city, and the com-

munally-governed resources that lie within. It aims to create technology 

that informs, empowers, orchestrates, and cares for people and the built 

environments they inhabit. In doing so urban tech creates, expands, and 

protects extraordinary new sources of public value.

Legible. Data and technology are alienating and excluding a large part of 

the population. Visualizations and simple tools for accessing and under-

standing data—including the collection and use of data about and within 

public space (see for instance Sidewalk Labs’ “Digital Transparency in the Public 

Realm” project)—allow lay people, not just professionals to engage with the 

raw material of urban tech. (Lu, 2019)

Gentle. Urban tech practitioners want to “move fast” as the Silicon Valley 

cliché goes, but they generally don’t want to “break things” that they can’t 

fix. Urban tech borrows from Silicon Valley’s culture of fast prototyping, 

but it aims to be much more sensitive about recognizing and mitigating the 

dissonance and damage that this way of working can cause in non-insid-

er communities and institutions. Reform, not disruption, is the codeword 

here. This applies equally to silos in government or academic disciplines.

Governed. The smart cities movement sought to enlist the private sector in 

new, vital, and often radically expanded new city-building and city-govern-

ing roles. It overstepped time and time again. Urban tech moves the private 

sector back to a more subordinate, but redefined, role. It seeks to create 

capabilities to improve government itself; improve the ability for citizens, 

NGOs. and government to co-produce services; and improving the ability 

for markets to create triple-bottom line value that is aligned with city pol-

icy goals. Urban tech is welcoming of oversight as a way of creating fair, 

competitive, and stable markets.

Generative. Urban tech creates shared capacity to adapt to future chal-

lenges. It generates—either as a primary output, or byproduct—tools, 
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components, services, and data that can support future problem-solving 

and innovation. This includes open data repositories, standards, protocols, 

architectures, reference designs, and other schematics that encourage col-

laborative research and development.

Ethical Tensions

●Ethics are standards of behavior that we use to judge 

right and wrong. They are different from aims because they provide an 

unvarying, externally fixed point of reference about the fairness and 

harmfulness of a field’s intentions and aspirations. For instance, which 

biotechnologists have long sought the ability to directly manipulate 

genomes programmatically, the development of CRISPR-Cas9 technology, 

which makes it possible to alter human germline cells and embryos has 

crystallized ethical issues about the application of this knowledge. These 

include the accidental introduction of “undesirable changes in the genome, 

from whom and how informed consent is obtained, and the breeding of the 

human species (eugenics).” (Ayanoglu, A. Elcin, Y. Elcin, 2020)

In computer science and information technology, a fast-growing network 

of ethical debates now engage with a variety of inter-related consequences 

arising from the widespread application of sensors that collect personal-

ly-identifiable information, machine learning and other artificial intelli-

gence techniques that use it to create predictive models, and the business 

processes in which these predictive capabilities are deployed in markets 

and civic life. These debates are drawing attention to how invasive sens-

ing, big data, abundant computation, and predictive models are reinforcing 

existing forms of bias, both implicitly and explicitly; enabling new mech-

anisms of discrimination to be created that are not well regulated under 

current statutes and norms; all of which are difficult to detect and difficult 

to classify. 
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These broader ethical tensions are reviewed extensively elsewhere and 

won’t be discussed in depth here. (boyd and Crawford, 2011) I note them for 

one reason—they foreshadow a set of concerns that are even more prob-

lematic in urban tech. That’s because urban tech deliberately transgresses 

many of the self-imposed limits that companies like Google, Facebook, 

etc. frequently overstep, but often try to re-establish. Consider, for example 

the present efforts to find a workable solution for regulating disinformation 

and political speech on social media. In contrast, urban tech is often work-

ing to influence power structures by design, often in rather undemocratic 

ways. Urban tech is also primarily spatial in orientation and intent—it em-

phasizes acting and reacting to the physical world of people, structures, and 

vehicles. This has profound consequences on  the distribution of resources, 

improving efficiency at the expense of increased inequality and exclusion. 

Indeed, these lessons aren’t new. They’ve been well-learned through over 

a half century’s experience employing computation in urban planning and 

management. Urban tech proposes to repeat many of these past oversights 

and omissions, scale them up as rapidly as possible, and embed them more 

thoroughly in the city.

This analysis is meant as a checkpoint. In the following paragraphs, I lay 

out a set of ethical tensions that draws on both contemporary debates about 

technology and society, lessons learned through the failures of smart city 

policy frameworks and industry campaigns over the last decade, and my 

own observations on recent developments in urban tech. It is a starting 

point for discussion about which of these tensions dig deeper than differing 

perspectives on policy, but rather need to be addressed at a more funda-

mental ethical level in engineering education, research, and practice.

Legitimacy versus expedience. The first tension arises before urban tech 

engineers ever enter the picture. How do we establish legitimacy as par-

ticipants in a problem-setting or problem-solving process? From whom do 

we seek permission, and how? Failure to obtain this legitimacy can derail 

even the most well-resourced urban tech enterprise, as was demonstrat-
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ed repeatedly in the last few years—in Berlin’s rejection of the Google 

Umspannwerk complex, Amazon HQ2 in New York City, and Sidewalk 

Toronto’s Quayside project. In each case, city governments and a technol-

ogy corporation conceived and presented a large technology-enabled urban 

real estate plan to the public that was significantly far along to create the 

perception that permission had been granted. When new stakeholders with 

dissenting views identified themselves and built effective political alliances 

to challenge the process, these claims were quickly delegitimized. As Bian-

ca Wylie, a key organizer in the effort against Sidewalk Toronto has noted, 

while many of the arguments against that project dealt with its urban tech 

agenda, the original had little to do with its technology proposal but rather 

a series of bad faith moves to subvert well-established governance process-

es in the name of expedience. (Wylie, 2019)

This tension comes first because it continues to grow. Cities face a growing 

array of challenges with dwindling resources and a clock that is fast run-

ning out. Urban tech is likely to be seen as an expedient path through the 

coming austerity. But will it deliver? Or will boosters oversell its cost-cut-

ting potential and understate the side effects? Both cities and their private 

sector partners need to become more effective at obtaining permission to 

employ relevant and appropriate technological interventions, while also 

becoming sharper at identifying and mitigating the risks. In the past, smart 

cities projects have failed to win support because they often don’t address 

the problems people care about. But there are times when a new technol-

ogy-enabled solution is developed that can benefit many people. When do 

circumstances merit urban tech practitioners’ soliciting legitimacy and per-

mission to intervene? A process for sharing this information needs to be in 

place.

Equity versus efficiency. Urban tech solutions deployed in the market-

place often “cherry pick” by design, excluding difficult individuals or 

groups because they are more costly or time-consuming to deal with. By 

deploying mechanisms like ratings, personalized pricing, and other pre-
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dictive behavioral models they can explicitly encourage desirable uses or 

discourage undesirable uses more comprehensively and precisely than in 

the past. Meanwhile, the way these mechanisms are created may introduce 

additional implicit forms of bias and discrimination that are more difficult 

to detect, and potentially may breach existing rules and ethical norms.

Producing equitable outcomes in urban tech, however, may drive up the 

cost or slow down the pace of development. It may require rethinking busi-

ness models to allow a service to operate profitably across a wider market 

or managing investor expectations on returns. It certainly will require 

greater vigilance in scanning for, and mitigating, implicit biases in sensing 

and automated decision-making systems. This isn’t to say that equity and 

efficiency are inversely related in all circumstances. There are many ways 

that urban tech can create new synergies that achieve greater equity and 

greater efficiency. But the perception is there. In some cases, it may be val-

id. And it must be addressed, with evidence.

Opportunism versus oversight. Urban tech companies have achieved 

global scale by entering large numbers of markets before regulators can re-

spond effectively. Two things are key—deep pools of risk capital and easily 

replicable business models, both of which can be deployed anywhere in the 

world instantaneously. Meanwhile, they do not equip themselves to even 

understand the problems they may be causing in local markets. As Molly 

Turner, who established the public policy team AirBnB has noted, when 

she joined the company it was already operating in 19,000 cities and no 

one in the company understood what a hotel tax was. (Bloomberg CityLab, 

2019) What’s more, this opportunism often piggybacks on the public weal. 

As Turner further notes, companies like AirBnb and Uber frequently fail to 

acknowledge that their businesses are built on top of public infrastructure.

Resolving this ethical knot requires better behavior from companies. Lead-

ership changes at companies like Uber helped put an end to some of the 

most unethical practices, such as the company’s secret “Greyball” program 
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which identified enforcement officials and spoofed their phones with “ghost 

cabs”. But extensive and often questionably ethical campaigns to lobby for 

pre-emptive legislation at the state and provincial level continues unabated, 

and direct messaging campaigns to users through apps seeks to influence 

the outcome of democratic processes such as the imminent Proposition 

22 in California, Uber-backed ballot measure that would classify ride-hail 

drivers as independent contractors.

Progress will also require effective responses from regulators, including 

the creation of better-regulated markets for urban tech players. In 2013, 

for instance, Taiwan undertook a crowdsourced online process of consen-

sus-based rulemaking to establish firm but clear rules for ride-hail aimed 

at maintaining safety and competition. In the years since, it has repeatedly 

used these regulations to restrict ride-hail giants like Uber from anti-com-

petitive practices, and the broad engagement by which the rules were made 

has helped to legitimize the regulatory structure and the ride-hail sector 

more broadly. (King, 2019)

Public good versus private harm. Urban planning, design, and architec-

ture all fundamentally deal with the art and science of balancing public and 

private interests. The introduction of powerful technologies that rapidly 

and profoundly alter the traditional relationship between public and private 

has been destabilizing. It’s fair to say that the response has been late, inad-

equate, and incomplete. 

A case in point is the way in which Sidewalk Toronto approached the issue 

of data privacy in the rollout of its development proposal for the Quayside 

district in 2017. Upon official announcement of the company’s selection 

to move forward in October of that year, Sidewalk Labs and Waterfront 

Toronto released a collection of documents which included hundreds of 

pages of text, charts and illustrations dealing with physical components 

of the proposed district. The depth of research and production quality all 

clearly reflected months, even years, of preparation. The sole statement on 
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data privacy, however, took the form of a separate two-page memorandum. 
(Sidewalk Toronto, n.d.) It was telling of the conflicts to come that Sidewalk 

Toronto’s underground system for automated waste removal had received 

more substantial treatment than its mechanisms for storing and securing its 

inhabitants’ private data.

There are many efforts underway around the world to wrestle with this 

dilemma. They all struggle with a number of questions. When and how 

should cities share data they collect with third parties to advance policy 

goals? How do we ensure the public is fairly compensated for private use 

of public assets? When and how should companies be compelled or incen-

tivized to share data with city governments for regulatory compliance or 

other public purposes? How do we assess the risks of data sharing and data 

aggregation? Who do these data flows and repositories empower, and who 

do they disempower? Who is likely to misuse this data, and how do we 

stop them? Sidewalk Toronto showed us the importance of tackling these 

questions at the outset of any large urban tech-intensive enterprise, before 

significant other planning has taken place, and (as others have documented 

extensively elsewhere; see also “Legitimacy versus Expediency” above) the need 

for this process to be initiated by someone other than the private sector. 
(Wylie, 2019)

Reframing Sustainability and 
Resilience and in Post-Pandemic Era

●As these ethical tensions highlight, the emerging field 

of urban tech has a number of internal conflicts to navigate in the decade 

ahead.

First; what does “good” mean in urban tech, and how do we go about de-
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fining it? Trenham and Steer’s “Good Data Manifesto” (2019) offers an 

interesting case study in how a simple set of ethical guidelines covering 

a ubiquitous layer of the urban tech stack—in this case regarding data 

collection, storage, and re-use of data—can raise the standard of practice. 

In their view, data must be useable, or fit for purpose; collected for this 

purpose, not incidentally; published; revisable; and valuable to society. By 

creating this litmus test for “good data”, they create a standard to which 

any data-involved effort can assess itself ethically. How can frameworks 

such as these be extended to more specific problems in the domain of ur-

ban tech? Rewinding a step, how do we design participatory planning or 

research processes to ensure that these efforts have legitimacy and reflect 

a fully-representative set of values? In the tradition of advocacy planning, 

for instance, who identifies and speaks for stakeholders who are not em-

powered to protect their own interests in these processes?

Second; which, if any, of these ethical dilemmas are moving fast and far 

enough ahead of policy and regulation that students and practitioners need 

to be equipped to deal with them in the absence of clear guidelines? No 

doubt, the blurry line between what I have called ‘ethics’ in this essay and 

what would traditionally be called ‘policy’ sits uncomfortably. This is my 

intent, because urban tech is a field where issues will arise—in research, 

practice, and education—where policy and norms have not caught up with 

the new challenges raised by technology. When confronted with a client re-

quest to push ahead on an algorithm that has demonstrated a clear implicit 

bias which, while not technically illegal and unlikely to be discovered, 

does raise an ethical red flag—what are the engineers’ responsibilities? On 

what principles does she evaluate her possible courses of action? To what 

code of conduct does she adhere? What processes and institutions are at 

her disposal to protect whistleblowers, preserve evidence, and hear and 

adjudicate professional conduct disputes? Were she designing a structural 

member, and asked to reduce the margin of safety to cut costs, her response 

would be clear. We should aspire to this level of clarity as the field’s tools, 

techniques, and aspirations continue to become more clear.
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This will not be easy. When a client or supervisor requests changes to a 

recidivism risk scoring algorithm that is used to set sentencing guidelines, 

what are an engineers’ ethical obligations to understand the downstream 

impacts on judges’ ultimate decisions as they set out to do their feature en-

gineering? We don’t want engineers to be given permission to make policy. 

But we certainly don’t want them or their clients to do it without us know-

ing either. This is all about establishing guardrails.

However, each of the three ethical tensions will also complicate the way 

in which technology solutions are mobilized under the broader smart cities 

banner, in the service of sustainability and resilience.

Legitimacy versus expedience. The primary experience of urban tech 

during the pandemic was a rushed, and in many nations poorly and execut-

ed deployment of contact tracing apps. Even in countries where such soft-

ware has been executed with a high degree of confidence, public participa-

tion is modest, suggesting that crisis deployments of urban tech in service 

of sustainability or resilience goals will face similar, if not far greater le-

gitimacy challenges. While full assessments of success and failure factors 

have not yet been published, it seems likely that even with the successes 

of contact tracing apps in Ireland, Germany and several other nations, we 

don’t yet fully understand the range of effective models for establishing 

legitimacy around these types of urban tech solutions. 

Opportunism versus oversight. The same aggressive approach that’s 

powered the success of urban tech companies has been weaponized during 

the pandemic in two key areas—online education and retailing. The acute 

need and speed of these firms’ response has relaxed many of the usual 

oversight steps, leading to concerns that a new consensus around a greatly 

expanded role for tech firms in the delivery of public services—what es-

sayist Naomi Klein has called a “Screen New Deal”—may be nigh. Often 

these initiatives, such as those in the delivery of public education online, 

are bundled with extensive deployment of new technologies for student 



192

tracking and surveillance. Without oversight, these programs may do sig-

nificant long-term damage to legitimacy of big tech-driven interventions 

that take the form of public-private partnerships. (Klein, 2020)

Public good versus private harm. Perhaps the greatest risk is that the suc-

cesses of technology—and of urban tech in particular—for containment of 

the virus will increase support for solutions and enabling policies that alter 

norms around ownership, privacy, and surveillance. As the urgency of re-

ducing carbon emissions grows, will we see urban tech harnessed in more 

punitive ways, to punish people rather than incentivize or reward them for 

good behavior? Will resilience technology take the form of sophisticated 

algorithms that anticipate and shift risk onto those who lack the political 

power to resist? Fears of “eco-fascism” and “climate gentrification” raise 

the specter of future political conflicts, but its easy to see how urban tech-

nology could be catalytic in bringing these tensions to a trigger point.
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ABSTRACT

While their smart city approaches are extremely different with respect to 

motivation, policy instruments, and technology deployment, South Korea 

and Denmark have equally benefited during the COVID-19 pandemic from 

their advanced digital pole positions and taken strong government actions to 

fight the spread of the virus. Denmark has used smart work as one of its key 

instruments, while Korea has used tracing and surveillance technology to 

ensure citizens remain in isolation. This paper suggests that the smart city will 

be a vital part of the political agenda of safety, sustainability, and resiliency 

in the coming years. Also, the paper suggest that more focus is attributed to 

smart cities’ agile component to supplement the often long term strategic 

focus of smart cities.
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초록

한국과 덴마크의 스마트시티 접근 방식은 동기 부여, 정책도구 및 기술 배치 측면에서 매우 다르

지만 이들 국가는 COVID-19 대유행 기간 동안 디지털 기술 분야의 선두 주자로서 똑같이 혜택

을 받았으며, 바이러스 확산을 막기 위해 강력한 정부 행동 조치를 취했다. 덴마크는 스마트 워크

를 바이러스 확산을 막기 위한 주요 수단 중 하나로 사용했지만, 한국은 시민들이 확실하게 격리

된 상태를 유지하도록 추적과 감시기술을 사용해 오고 있다. 이 논문에서는 스마트시티가 향후 몇 

년 동안 안전, 지속가능성 및 회복력에 관한 정치적 의제에서 가장 중요한 부분이 될 것이라고 주

장하고 있다. 또한, 이 논문은 스마트시티의 장기적인 전략적 핵심 사항을 보완하기 위해서는 스

마트시티의 민첩성 요소에 더 집중해야 한다는 것을 제안하고 있다.

키워드 

스마트시티, 회복력, 지속가능성, 안전, 전자정부, 스마트 워크, 스마트 기술, 한국, 덴마크
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●Residing in the group of leading digital nations* along 
with Israel, Canada, Uruguay, Portugal, the UK, Estonia, Mexico, and New 

Zealand, South Korea and Denmark continuously rank top in international 

benchmark studies by the UN, Waseda University, the OECD, and 

others. Also, international smart city recognitions have been awarded 

to Copenhagen (World Smart Cities Award*), Seoul, Songdo, Suwon, and 

Gangnam district (Intelligent Community Awards*). Yet, Denmark and South 

Korea differ in how they approach the smart city and how governments 

are trying to move smart work, smart technologies, and smart government 

forward. In this paper we put spotlight on the two countries to explore the 

nature of the smart city approaches in the two countries and put forward 

propositions on where smart city strategies could be heading.

2020 brought about severe external shock tests of the capacity of gov-

ernment and the ways government could help to respond to externally 

imposed challenges. The shock tests occurred in the health care sector, but, 

for example, digital infrastructures and communication were also critical 

factors in the fight against the spread of the virus. Thus, the COVID-19 

pandemic in 2020 has brought global attention to government capacity, 

particularly concerning how governments can utilize advanced smart tech-

nologies and platforms to respond to the crisis (Kummitha, 2020) and how 

governments balance privacy and public health in the context of a pandem-

ic crisis (Harari, 2020).

Our proposition is that smart cities are regaining momentum due to the 

severe challenges facing cities and central governments. Thus, smart cities 

will continue to be an agenda-setting policy item and will undergo a trans-

formation in their response to the accumulated list of key policy challenges 

in cities: safety, sustainability, and resilience. These themes are already 

emerging at practitioner-oriented conferences such as the World Smart 

Introduction
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City Expo* held in Seoul (Kintex), Korea and the Artificial Intelligence (AI) 

World Conference* in Busan. Also, these themes are incorporated in global 

networks such as Open & Agile Smart Cities* and regional networks such 

as the Nordic Smart City Network* and the ASEAN network on smart 

cities*. Many 5G technologies, as well as the internet of things (IoT), the 

cloud of things, and distributed AI, will be necessary to connect megaci-

ties, cities, smart homes, and things. In this paper we put the spotlight on 

two of the world’s most digitalized  countries and analyze how they differ 

with regards to the smart city. Although both countries are top ranked in in-

ternational benchmark studies, they differ in how they approach the smart 

city and how governments try to move technologies forward.

In the next section, we give a short summary of how cities became smart 

in the first place and put forward propositions on how smart cities will 

progress after the COVID-19. We then take a more detailed look at the two 

countries. The Korean case offers a path to the effective use of the preci-

sion data from 5G networks and the advanced use of AI to analyze data. 

The Danish case offers insight into how cities can support infrastructure 

and job arrangement to allow for smart work from home and the ongoing 

mandatory adoption of digital services.

How Smart Cities Became Smart  
and What Will Happen Next

●The global migration to cities is causing a range of 
challenges for city governments to enable protection for citizens within city 

boundaries: supply shared services, create hubs for (digital) infrastructures 
(power sensors, wireless networks, etc.), sustain the environment, etc. The 

urbanization will accelerate in coming years, and by 2035, the UN expects 

that close to 6 billion will be living in urban areas that will generate 70% of 
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world CO2 emissions. The term smart city is closely linked to the need for 

cities to be able to fulfill the growing challenges due to the urbanization. 

Of this very reason there will be an increased pressure on cities to become 

even smarter and there will be a need for more international benchmarks, 

rankings, good practices, and comparative studies. 

From 2000-2015, smart city strategies aimed at stimulating dynamic de-

velopment, monitoring, and connectivity. The many definitions* of a smart 

city is indicative of the manifold objective of the smart cities. For example, 

Giffinger defined a smart city as a “city well performing in a forward-look-

ing* way in economy, people, governance, mobility, environment, and 

living, built on the smart combination of endowments and activities of 

self-decisive, independent and aware citizens” (Giffinger et al., 2007). Hall 
(2000) defined a smart city as “a city that monitors and integrates [the] 

conditions of all of its critical infrastructures, including roads, bridges, 

tunnels, rails, subways, airports, seaports, communications, water, power, 

even major buildings, can better optimize its resources, plan its preventive 

maintenance activities, and monitor security aspects while maximizing ser-

vices to its citizens” (Hall, 2000). Harrison et al. (2010) added that a smart 

city is “connecting the physical infrastructure, the IT infrastructure, the so-

cial infrastructure, and the business infrastructure to leverage the collective 

intelligence of the city”.

Smart city strategies are linked with other policy objectives such as sus-

tainable cities, secure and safe cities, livable cities, healthy cities, and resil-

ient cities. For example, the OECD has pointed to this by explicitly linking 

smart cities and inclusive growth (OECD, 2020) and the United States has 

emphasized Smart and Secure* Cities (NIST, 2019).

Smart cities are balancing a congested political agenda of sustainable 

cities, safe and secure cities, inclusive growth cities, livable cities, healthy 

cities, and resilient cities. With regards to the components of smart cities, 

there is focus on technology, partnerships, and costs. Across the interna-
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tional rankings such as World Smart Cities Award, Intelligent Community 

Awards*, and Cities in Motion Index* smart cities have a critical technolo-

gy foundation (e.g., digital infrastructure, IoTs, and autonomous driving),  a need 

for public-private partnerships to innovate, design, and implement smart 

cities, and a focus on the initial costs, running costs, and replacement costs.

New technologies play a key part in the smart city transition and will likely 

lead to a second golden era of digital transformation, at least of the same 

dimensions as the first golden age of transformation in the public sector 

during which capabilities, interaction, orientation of decision-making pro-

cesses, and values, health, and norms were impacted by the use of comput-

ing (Danziger & Andersen, 2006). Whereas the virtualization of government 

and its removal from physical proximity emerged at the turn of the cen-

tury with the birth of e-government and the emergence of the virtual state 
(Fountain, 2001), the 2010s gave birth to app-based and platform-based 

government (O’Reilly, 2010; Smorgunov, 2019). Various public platforms 

have been developed and operated supporting government operations and 

providing bases for efficient and effective public services (Agarwal, 2018; 

Figure 1. Smart City: 

Resilience, Sustainability, 

Security/Safety

Smart Cities
Work, Technology, GovernmentResilience

Sustainability

Safety
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Krishnan, 2020). The new black in smart government includes terms like 

platform government (O’Reilly, 2010) algorithmic bureaucracy (Vogl et al., 

2020; Yeung and Lodge, 2019), algorithmic governance (Williamson, 2014), 

and smart city governance (Castelnovo et al., 2015). The smart city agenda 

are taken these development in e-government onboard.

The transformative process is cities ahead will be much more radical than 

the pre-golden age during the 1960s, 1970s and 1980s, when companies 

and administration became more computerized and was accompanied by 

utopian and dystopian viewpoints on the expectations and fears on the im-

pact of computing (Kling, 2004). For example, the uptake in IT in the policy 

process raised concerns on whether the experts would dominate the policy 

process and use fiscal impact budgeting systems, for example, to serve 

narrow interests rather than the general public interest (Dutton & Kraemer, 

1985). Studies pointed to the risk that computing would lead to instrumen-

talism in the decision-making process and exclude quantitative reasoning 

from the policy processes (Weizenbaum, 1976). Also, research on U.S. local 

government suggested that computers could reinforce already existing 

power gaps rather than narrowing the gaps (Danziger et al., 1982). Our prop-

osition is that the research themes will be regain the attention of research-

ers and apply them to smart cities in the second wave of smart cities in the 

2020s.

The challenge for smart cities is that the expectations for what they deliver 

will be a list of cumulative expectations with elements from the pre-golden 

age of computing, the golden age of computing, and the first leg of smart 

cities. Thus, there will be concerns on whose interests are served through 

the smart city agenda (pre-golden age agenda), the impacts on capabilities, 

interaction, orientation and privacy (golden age) and the sustainability, resil-

ience, and security/safety agenda.

Also, there will be a research agenda identifying how cities and national 

government will foster partnerships with the private sector, how they can 

secure continuous funding for the substantial investments in digital and 
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physical infrastructures, and how solid business models can be integrated 

in and be co-drivers of the implementation of smart city visions. In the 

following sections, we will provide examples from Denmark and Korea 

illustrating how their approaches to use of technology, work arrangements, 

and digitalization of government have shaped the smart city development 

in the two countries. 

Denmark

●With 5.8 million citizens, Denmark belongs to a group 
of mid-size countries in Europe. The greater Copenhagen area (the capital) 

has about 1.5 million citizens. The 98 municipalities are in charge of 

homecare, schools, childcare, and local cultural activities, whereas the five 

counties’ primary domain is public health care.

Denmark is part of the Nordic model, with universal welfare benefits and 

extensive health care and educational services. The public sector takes a 

large role in the economy, as 54.8% of the GDP is spent by government 
(OECD, 2017) The total government consumption is 25.4% of GDP. Den-

mark ranks consistently over the years among top three on the international 

transparency index* and provides extensive access to online documents, 

Parliamentary documents, etc.

While Denmark is home to strong international and well-branded compa-

nies such as wind-turbine giant Vestas, Lego, Danfoss, Grundfoss, Carls-

berg, Maersk, and Novo Nordisk, the business landscape is dominated by 

small and medium-sized companies. While there are several regional and 

domestic-focused IT companies, Denmark is not home to major interna-

tional IT hardware companies. The IT sector is more focused on software 

development and software implementation. Denmark has attracted several 
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hyper scale data centers from leading companies, with Google, Facebook 

and Apple locating their Northern European data centers in Denmark due 

to high-speed Transatlantic submarine cables and close to 100% power 

grid uptime. Thus, Google is constructing a 46,000m2 data center, Face-

book opened its 56,500m2 data center in 2019, and Apple is constructing a 

data center of 166,000m2.

Denmark has received international recognition for its proactive strategies 

for bringing citizens online and abandoning paper use within the public ad-

ministration and in communication between citizens and the public sector. 

Thus, Denmark has continuously ranked highly in the international rank-

ings since 2010 by UN, OECD, Eurostat, and Waseda University. In 2018 

and 2020, Denmark was top-ranked in the global UN ranking (Table 1).

With more 89% of the population using the Internet to interact with public 

authorities, Denmark has a top-level ranking in European benchmark stud-

ies from Eurostat. In 2009, the European average for interacting with the 

public sector was 37%, and it increased to 44% in 2019 (Eurostat, 2020).

The Danish government is positioning itself as a leader in environmental 

politics and launching ambitious policies on carbon emission reduction. 

  Year               E-government developing index, ranking

  2010                                         7

  2012                                         4

  2014                                         16

  2016                                         8

  2018                                         1

  2020                                         1

Table 1. UN Ranking of E-government, Denmark 2010~2020

Source: UN (2010~2020)



207

The ambition from government focuses on climate actions that aim for cli-

mate neutrality by 2050 and a key focus on reducing inequality:

“Denmark shall be a green frontrunner in global climate action that in-

spires and encourages the rest of the world. Our goal is 70% emissions 

reductions by 2030 and climate neutrality by 2050. We will help lead the 

green transition, further global ambitions on climate, environment and 

nature, and actively promote and support the Paris Agreement and sus-

tainable development aligned with the SDGs. We will work for a socially 

just green transition that creates green skilled jobs and avoids increasing 

inequality.” 

-  Ministry of Foreign Affairs, 2000

With census data on all citizens and well-defined data on where they live, 

who they live with, and where they work, it is possible to map cases and 

to apply control measures in regions rather than just in the country as a 

whole. The smart city response related to COVID is less about tracing the 

virus and more about the ability to shift the physical location of work from 

office to home. By and large, public servants and most citizens worked 

from home during the lockdown and thereby contributed to slowing the 

spread of the virus, and to ensuring the national economy was not extreme-

ly negatively impacted.

The approach to smart cities in Denmark is to build on a narrative on 

collaboration, sustainability, and livable city environments (e.g., Gate21.

dk*, BLOXHUB*, and Smart City Cluster Denmark*). For example, the Smart 

City of Aarhus is a “community in which citizens, business firms, knowl-

edge institutions, and municipal agencies collaborate with one another to 

achieve systems integration and efficiency, citizen engagement, and a con-

tinually improving quality of life” (Snow et al., 2016). The focus on livabil-

ity as an objective of smart city is illustrated by the international rankings 

of  livability (see Table 2). 
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Although open data initiatives such as the Copenhagen City Data Ex-

change and Open Data DK for the municipalities have had mixed success 
(Hougaard, 2018), AI technologies and IoT devices have also been used in, 

for example, particulate matter prediction (Honovar & Sami, 2019), preven-

tion of traffic congestion, and public-private partnerships in smart waste 

management in Copenhagen (Falch & Maestrini, 2019), we would like to em-

phasize the unique approach to smart work with working from home, the 

climate resilience approach, smart transportation with low-level technolo-

gy (bikes), government use of big data sources, and the push for mandatory 

digital services.

Organizations in in Denmark are pushing smart work in the office work 

environment with extensive digitalization and paperless workflow in the 

public sector. This has been a radical transformation, including the discon-

tinuation of physical offices, mergers, etc. Over the past 10 years, there has 

been an increasing number of people working full-time or 1-2 days a week 

from home. During the COVID lockdown in Spring 2020, 31% of the 

workforce worked from home full time (DI, 2020).

Similarly, the private production sector and farmers in particular have been 

working smart with automation and industry-wide collaborative efforts 

such as MADE*. Also, there has been a focus on collaborative robots and a 

  Index   Ranking for
  Copenhagen

  EIU Global Livability Ranking 2019 9

  Mercer’s Quality of Living Ranking 2019 8

  Monocle’s Quality of Life Survey 2019 4

  Deutsche Bank Livability Ranking 2019 3

  Global Finance’s World’s Best Cities to Live in 2017 8

Table 2. Livability Ranking, Copenhagen 2019



209

stimulus for robot clusters with companies such as Universal Robots (UR) 

and Blue Ocean Robotics Group. This is indicative of the adoption of new 

technologies to complement the human workforce, reducing the need for 

manual repetitive tasks and empowering citizens.

One of the more remarkable observations from Denmark is the link be-

tween design, smart city, and livable green city. In Denmark, there is a 

national concerted effort to reduce carbon emissions, combine heat and 

power production, and give political stimulus to renewable energy con-

sumption. With coal being phased out, renewable sources (e.g., biomass and 

wind turbine energy) have been phased in. The Danish wind power giant 

Vestas* has been a key industry player providing technical innovations and 

capacity for renewable energy.

Also, the interplay with urban planning and the design of livable places has 

generated innovative recreational spaces. For example, waste management Figure 2. Copenhill

Source: https://www.copenhill.dk/info/press
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facilities (and biomass) have been converted into a recreational infrastruc-

ture (Copenhill*) with skiing and walking paths on top of the plants (Figure 2).

The city transportation landscape offers a great variety of smart technolo-

gies. In Denmark, the fully automated metro* enables the public to replace 

bus and car transportation with more sustainable electric underground 

transportation. Also, various experiments with autonomous transportation 

have taken place in Denmark, such as the Holo* company, in which is run-

ning bus shuttle pilots in Copenhagen.

One eye-opening smart transportation technology in Copenhagen is the 

extensive use of bicycles. In Copenhagen, the composition of the traffic 

has changed drastically. Where there used to be bicycles, pedestrians, cars, 

trucks, and buses, there are now a variety of types of bicycles, some of 

them using electric power to increase their speed and/or to empower users 

to bike, go longer distances, etc. Also, there is a widespread use of electric 

freight bicycles in Copenhagen.

One Danish pioneer of freight bicycles started production in 1972, and it 

has produced the popular Christiania Bikes since 1984. Although there 

are safety issues and concerns over whether electric bicycles make it hard 

for other cyclists to move through traffic (Vejdirektoratet, 2019), the city is 

paved with dedicated lanes for bicycles, and what the city refers to as su-

perhighways for bicycles* (Figure 3). Low-tech bicycle transportation is a 

key element in the city’s transportation strategy:

“Cycling offers huge benefits for the individual as well as for society, but 

it requires highly prioritized biking conditions if the bike is to succeed as 

a competitive mean of transportation. 30 municipalities and the Capital 

Region of Denmark have joined forces to create a network of cycle super-

highways with better conditions for commuter cyclists across municipality 

borders. A cycle superhighway is a cycle highway, where the commuters’ 

needs have been given the highest priority. The project seeks to create 

Figure 3. A Cycling Su-

perhighway in Copenha-

gen
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routes that offer direct routes as well as comfortable and safe service.” 

-  Sekretariatet for Supercykelstier, 2020

With regards to e-government, there are three unique characteristics with 

regards to understanding  the evolution and future direction of smart cities 

in Denmark: a shared strategy, common data infrastructure, and mandatory 

adoption.

The Danish e-government strategy is a shared strategy for local and 

central government and for all ministries. Thus, there are shared goals 

and forums to drive digitalization forward. Also, IT in local government 

has shifted from being a decentralized service to a centralized and shared 

service model (Greve, 2015). Therefore, there is a common interface and a 

shared ambition to use IT to make government more efficient.

Source: https://supercykelstier.dk/english/
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The strategy has enabled front-end services and end-to-end solutions and 

been driven by an efficiency agenda with horizontal and vertical system 

integration of data across public agencies and local government. Benefiting 

from early decisions on standardization and computerization of civil reg-

istration data, building data registers, and company registration, Denmark 

has a unique position with regards to using census data on the population 

and very refined data on their use of the extensive public services, for 

example. With universal health care, public schools, public children’s gar-

dens, car registration, etc., governments hold extensive data on citizens and 

can use these data for research purposes and potential smart city services. 

There has been a massive effort to provide open public data and open APIs 

to create transparency and to boost smart city solutions. For example, the 

City of Odense* supplies geocoded data and the Danish Energy Net* pro-

vides open data on carbon emissions, energy prices, transmission lines, and 

electricity and gas consumption.

The adoption has shifted from being a design and convenience strategy to 

a mandatory use strategy. The mandatory strategy started in 2005 when 

Denmark passed a law requiring the use of e-invoices for companies sell-

ing goods and services to the public sector. This mandatory path has since 

included more areas requiring the use of digital channels (e.g., national e-ID 

and mandatory digital mailboxes; see, for example, Henriksen, 2016). Also, pen-

sion schemes and welfare services, such as social security and payment 

services, have all been placed under a central organization (the UDK) and a 

shared portal for all government (central and local) has been shifted to a na-

tional self-service portal*.
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Korea

●Korea has in the past five decades been radically 
transformed. In 1955, there were 21.5 million living in South Korea. In 

2019, this had more than doubled to 52 million. Also, average income 

skyrocketed from 65 USD per person in 1955 to 32,000 USD in 2019. 

With 25 million inhabitants, Seoul is the sixth largest metropolis in the 

world (UN, 2017) and home to about 50% of the Korean population. Korea 

has 17 regional governments and 226 local governments.

The Korean government accounts for a relatively small part of the econo-

my, with the general government’s spending amounting to about one third 

of GDP. South Korea is a relative new democracy and ranks 52nd in Trans-

parency International’s corruption index*. An indicator of the ongoing 

challenges faced by this democracy is the 2016 impeachment of president 

Park Geun-hye (Washington Post, 2017).

South Korea enjoys a continuously high ranking in the e-participation and 

e-government development indexes published by the UN. For 2010-2020, 

Korea has only been ranked lower than 1st place in the e-participation 

index for 1 year, and it has always been in the top three for the e-govern-

ment development index. No other countries have ranked as high or higher 

during the 10-year span.

South Korea is a role model for synergy between innovation and competi-

tiveness, and it is often cited in these terms as the most innovative country. 

The Korean economy is dominated by strong international companies, with 

a high synergy between the ICT sector, job creation, and export. Korea is 

home to companies such as Samsung, LG, and Hyundai-Kia. South Korea 

is internationally recognized for its high-speed broadband and rapid adop-

tion of 5G. The Ministry of Science and ICT predicted that in 2020, more 
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than 45% of Korea’s mobile users would have access to a 5G network 
(Ministry of Science and ICT, 2020) which puts South Korea in a unique front 

runner position with regards to 5G and the related possibilities with regards 

to the diffusion and use of smart city technologies. South Korea launched 

the world’s first smartphone-based 5G commercial service in April 2019. 

Also, South Korea has been a key player in driving the 5G global network 
(http://5gforum.org) and in preparing the launch of the 6G network. This has 

led to the development of smart cities like New Songdo (Figure 4).

Due to the widespread diffusion of broadband and closed-circuit television 
(CCTV), the Korean government could swiftly deploy effective tracking 

of infected people and so get the spread of the COVID-19 virus under 

control. With extensive rights for the Korean government to access and 

combine data during the pandemic, it could combine data on, for example, 

credit card transactions, global positioning system (GPS) data from cellular 

phones and cars, travel histories to highly coronavirus-affected countries, 

and security camera footage to improve the tracking of virus spread pat-

terns. Also, the Korean government used a smart city data hub platform to 

build a COVID-19 smart management system to map patients’ movements 

between the day before symptoms occurred and the first day of quarantine, 

  Year EPI index   EGDI index

  2010 1   1

  2012 1   1

  2014 1   1

  2016 4   3

  2018 1   3

  2020 1   2

Table 3. UN Ranking of E-government and E-participation, Korea 2010~2020

Source: UN (2010~2020)
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and to share this with the public through several AI-based applications 
(e.g., Corona Doctor, Corona Map, KMA Corona Fact). Moreover, the city gov-

ernment gave real-time alerts via an emergency text message system to 

individual citizens (Park et al., 2020; You, 2020), and there was monitoring of 

whether citizens complied with the demand for self-isolation, with citizens 

facing high fines or imprisonment if they violated the rules (KCDC, 2020).

Korean smart cities contain several automation elements, which demon-

strate the development of a remarkable change in work roles, with subse-

quent efforts directed toward large-scale data analytics of traffic monitor-

ing, an organizational expansion, and the management of both households 

and public spaces. Thus, the deployment of the IoT and sensors, as well as 

the associated automatic data transfer of, for example, trash in smart bins 

or energy consumption, has effectively expanded the organizational sphere 

and span of geographical control.

Korea was not only the first country in the world to enjoy a full high-speed 

connection, it was also the only country in the world in which the majority 

of the population had more than 50 MB upload capacity (ITU, 2016). Also, 

Korea is a place of display for, and a source of, new technologies. In gov-

Figure 4. New Songdo 

Smart City
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ernment, this is visible in the Korea 3.0 paradigm on ICBM (IoT, cloud, big 

data, and mobile technologies). This is, for example, present in many smart 

city projects such as waste management (smart bins), as well as new initia-

tives on bringing AI into government digitalization.

In 2016, the South Korean government began an initiative called Dig-

ital Nations, D5. D5 is an intergovernmental international network of 

like-minded governments, working on the digital transformation of public 

services, who have demonstrated a commitment to design services focused 

on users’ needs and to share open-source solutions with other nations. The 

D5 was founded by five member nations: the United Kingdom, South Ko-

rea, Estonia, Israel, and New Zealand (NZ, 2016; UK, 2016), and it expand-

ed to D7 by approving Canada and Uruguay as member nations in 2018. It 

later admitted Mexico, Portugal, and Denmark.

The Korean government has also begun to establish e-government collabo-

ration centers in developing countries such as Indonesia, Peru, and Kenya. 

Figure  5 .  Moni tor ing 

Social Distancing During 

COVID-19 in Seoul, Ko-

rea
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In these collaboration centers, consulting services for e-government de-

velopment take place, such as for national enterprise architecture and new 

service provisions.

Digitalization efforts for government are not only the responsibility of 

central government, but also local and regional governments, which are 

making individual and group efforts to digitalize their government process-

es and citizen services. Since 2011, the City of Seoul has taken a leading 

role in forming a global collaboration called WeGO* (World Sustainable 

Cities Organizations), and it has been offering, as the president city, the pop-

ular Seoul Program—an e-Government training program in partnership 

with the Seoul Human Resource Development Center—in Seoul, Korea. 

The Seoul Program consists of diverse lectures introducing e-Government 

practices and policies, interactive discussion sessions, and site visits to 

e-Government facilities, as well as cultural excursions. Seoul is still taking 

a leadership role in WeGO, and the organization has now grown into more 

than 60 member cities across the globe.

This leads to the third observation—the burgeoning of different services 

across different functions and levels of government. For example, whereas 

CCTV is often associated with surveillance, Koreans have introduced two-

way CCTV, where the real-time transmission of visual images is combined 

with audio from CCTV centers and audio from the location of the individ-

ual CCTV stand. The government provides APIs and engages citizens and 

companies to build apps on top of the data, pushing CCTV away from the 

closed, big brother image of the past. Police and intelligence services con-

duct surveillance, but this is combined with traffic management and safety 
(health, etc.). People can communicate with the response unit. Also, they 

have developed an app that allows users to find safer routes, using data 

from CCTV footage.

Apps have been developed using open APIs in the CCTV. If a phone is 

shaken, the police will be notified and will be able to respond quickly at 
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right location with video guidance. The statistics show that the number 

of CCTV cameras installed by the government in public places in South 

Korea rose from 2013 to 2016. In 2016, there were 845,136 public CCTV 

cameras in South Korea, an increase of 14.3% over the previous year.

Also, a mobile bus app allows the citizens of Anyang City to know the 

exact location of their bus and when it will arrive. This has changed the 

scheduling info system from static to dynamic and from panel displays at 

bus stops with intervals and delays in minutes towards citizen-centric in-

formation.

The structural boundaries of work in local government are relatively con-

ventional, with employees showing up for work at 9 AM and leaving the 

office at 6 PM. There is a lunch break for one hour. Employees do not use 

social media and the internet for personal purposes during work hours.

In central government, experiments with smart-work have materialized in 

smart offices, allowing employees to work in cubic workspaces in Seoul, 

hence avoiding commuting to the main office. The smart office allows 

them to work 1 day a week in Seoul. They are not allowed to work from 

home, partly due to security concerns.

In Korea, writing private emails during work hours is not allowed, and all 

communication is transmitted through a dedicated, closed network. Yet, 

social media are widely used for the internal purposes of government. 

Such internal uses include BAND for synchronous communication, distri-

bution of meeting agendas, minutes of meetings, and scheduling. Besides 

the internal use of social media, the key motivation for the uptake of social 

media in South Korean local government is the involvement of citizens. In 

local government, recording studios are mushrooming to enable the local 

production of media content for internet broadcasting.
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Implications for smart cities

●Korea is the global leader in innovation and smart 
city technology and it is ready to define and move the smart city to the 

next phase, where resilience, safety and security, and sustainability will 

be at top of the agenda.  Comparing the cases we attributed the keywords 

on innovations hubs and job creation to South Korea. Although we in 

this paper has emphasized the Korean path being a job creation strategy, 

the Danish policy clearly also have the objective on innovation, export 

earnings, and job creation as key elements. Witnessing of the shared focus  

is the South Korea-Denmark collaboration.  Besides both being top-ranked 

digital nations and home of international awarded smart cities, there are 

  Program Denmark South Korea

  Smart work • From home • Office hubs

  Smart city
• Livable city
• Sustainable city
• Climate resilience

• U-city
• Safe city
• Innovation hubs

  Smart technologies
• Bike lanes
• Renewable energy
• Recycling

• CCTV
• 5G
• IoT
• Big data analytics

  Smart government
• Shared strategy
• Common data infrastructure
• Mandatory adoption

• Job creation
• Stimulate uptake 

by pilots + spear-
heads

• Collaboration 
between citizens, 
companies, and 
government

Table 4. Comparing Smart City, Smart Work, Smart Technology, and Smart 

              Government in Denmark and South Korea
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also a unique long official collaboration with the two countries. In 2019 

Denmark and Korea celebrating 60 years of diplomatic relations* and 

the Denmark has placed on its eight international innovation centres in 

Korea*. Also Korea and Denmark are among the key players in Partners 

for Growth* (P4G) and Global Green Growth Institute*. 

Korea has been a front runner in commercializing the use of 5G and creat-

ing innovation hubs. Korea has a strong focus on safety as a key objective 

of the smart city, but job creation in the technology manufacturing sector 

is also an objective of the smart city approach. The smart city resilience 

capacity during the COVID-19 pandemic came from technological capac-

ity in mobile networks, extensive use of CCTV, and delegation of political 

power to access and combine data on citizens. 

The Danish approach to the smart city has been more focused on ends and 

a more pragmatic view of which means (technologies) can fulfill the objec-

tives of climate resilience, a livable city, and a sustainable city. For exam-

ple, low-key technologies like bicycles and a city infrastructure that sup-

ports a fleet of bicycles is a key element in the Danish smart city approach. 

Also, the use of renewable energy sources such as wind turbines and bio-

mass is a key element in the transition to zero emissions for the capital. 

While the 5G, CCTV, and data analytical capability vital in the South Ko-

rean smart city capabilities, the digitalization of the Danes homes, a high 

level of e-government maturity, and a bring-work-to-homes approach be-

came the three unique smart city approaches in Denmark that helped fight 

the COVID-19.  Thus, the two case studies illustrate how radical different 

good practices in smart city can lead to resilience and also point to that 

more research is needed in understanding whether and how smart cities can 

meet the demands to proactive actions and how quickly smart cities can 

be mobilized and be brought in actions that differ from the often long per-

spective in smart city planning. Thus, there is a particular need for further 

research on smart cities’ agile component and whether the mobilization of 



221

the agility is equal important as compared to the long-term strategic focus 

of cities in transition. 
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ABSTRACT

Progress will play a primary role in building the post-pandemic generation of 

smart cities when the economy and living standards become a priority.

While aligning the governance best practices into a Smart Governance 

Roadmap, the lack of a collaboration tool was highlighted. As progress is a 

team effort between all stakeholders, it becomes essential to develop a co-

creation canvas for communities to participate and thrive.  

With a very hectic agenda, lots of new challenges and little available 

resources to continue acquiring the solutions as in previous generations of 

Smart Cities, local governments must evolve to encourage and regulate an 

innovation ecosystem. 

This paper focuses on aligning new trends and providing the tool for an 

innovation-led paradigm of sustainable development. 
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초록

진보는 경제와 생활 표준이 우선시되는 팬데믹 이후의 차세대 스마트시티를 구축하는 데 중요한 

역할을 할 것이다. 모범적인 거버넌스 사례를 스마트 거버넌스 로드맵에 조율하는 과정에서 협업 

도구의 부재가 부각되었다. 진보는 모든 이해 관계자들이 팀을 이루어 수행하는 노력이기 때문에 

공동체 구성원들이 참여하고 성공해 나갈 수 있는 코크리에이션(공동창조) 캔버스를 개발하는 것

이 필수적이다.

촉박한 의제, 수많은 새로운 도전 과제, 그리고 이전 세대 스마트시티에서처럼 솔루션들을 계속해

서 획득하기 위한 가용자원이 거의 없기 때문에 지방정부는 혁신 생태계를 장려하고 규제하기 위

해 진화해야만 한다.

이 논문은 새로운 트렌드를 파악하고 지속가능한 발전에서 혁신 주도 패러다임을 위한 도구를 제

공하는 데 초점을 두고 있다.

키워드 

스마트 거버넌스 로드맵, 새로운 도시 어젠더, 지속가능한 혁신, 지속가능한 생태계, 코크리

에이션(공동창조) 도구, 차세대 스마트시티
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●Cities exist for thousands of years and as its complexity 
evolves so its governance paradigms. According to the Foundation for 

Economic Education, governance have experienced five evolutionary 

stages: Kingdoms, Empires, Democracy, Republic, and the Constitutional 

Republic. (Borders, 2019) But slowly, we are entering a new stage of 

governance coined as the Startup Nations.

The smart city concept will stand in the transition for the new paradigm, as 

illustrated in figure 1. (Borders, 2019)
Figure 1. The evolution of 

governance

The evolution of 
City Governance
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Accelerated by the pandemic, it is smart cities that, while adapting to the 

“new normal”, will be responsible for forming the new governance model. 

Start-up Nations

●The term Start-up Nation was coined by Dan Senor and 
Saul Singer on their book about the story of Israel’s economic miracle in 

2009. In the book, the authors search for the answer to the question: “How 

is it that Israel—a country of 7.1 million people, only sixty years old, 

surrounded by enemies, in a constant state of war since its founding, with 

no natural resources—produces more start-up companies on a per capita 

basis than large, peaceful, and stable nations and regions like Japan, China, 

India, Korea, Canada, and all of Europe?” (Senor & Singer, 2009)

In their attempt to explain Israel’s success in this area, Senor and Singer 

discard “the argument from ethnic or religious exceptionalism, dismissing 

‘unitary Jewishness’ or even individual talent as major reasons for Israel’s 

high-tech success” and analyse two major factors that, in the authors’ opin-

ion, contribute most to Israel’s economic growth. Those factors are manda-

tory military service and immigration. (Senor & Singer, 2009)

The authors argue that a major factor for Israel’s economic growth can be 

found in the culture of the Israel Defence Forces (IDF), in which service is 

mandatory for most young Israelis. The authors believe that IDF service 

provides potential entrepreneurs with the opportunities to develop a wide 

array of skills and contacts. They also believe that IDF service provides ex-

perience exerting responsibility in a relatively un-hierarchical environment 

where creativity and intelligence are highly valued. (Oram, 2010) IDF sol-

diers “have minimal guidance from the top, and are expected to improvise, 

even if this means breaking some rules. If you’re a junior officer, you call 

your higher-ups by their first names, and if you see them doing something 
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wrong, you say so.” (Glassman, 2011)

The book also dwells at length on immigration and its role in Israel’s eco-

nomic growth: “Immigrants are not averse to start from scratch. They are, 

by definition, risk-takers. A nation of immigrants is a nation of entrepre-

neurs. 

The reason why the concept of Start-up Nation is somehow disruptive is 

that it places people and a rebel behaviour mindset at the core of the coun-

try’s progress and attractiveness of investments.

Economists and geographers have always accepted that economic growth 

is regional— that it is driven by, and spreads from, specific regions, cities, 

or even neighbourhoods. The traditional view, however, is that places grow 

either because they are located on transportation routes or because they 

have natural resources that encourage firms to locate there. According to 

this conventional view, the economic importance of a place is tied to the 

efficiency with which one can make things and do business. Governments 

employ this theory when they use tax breaks and highway construction to 

attract business. But these cost-related factors are no longer as crucial to 

success. (Florida, 2005)

Will Wynn perceived that times had changed when took the role of Mayor 

for Austin in 2003. People abandoned the city as the industrial jobs moved 

to Asia. The formula for attracting large corporations to offer employment 

was a thing of the past. Will Wynn decides to change the focus to people’s 

attraction, talented people preferably, and they will find ways for subsis-

tence. Apple that moved its factory returned later to Austin to install a de-

sign centre because that is where they could find creative people.

The human capital theory establishes that creative people are the driv-

ing force in regional economic growth. From that perspective, economic 

growth will occur in places that have highly educated people. But in treat-
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ing human capital as a stock or endowment, this theory begs the question: 

Why do creative people cluster in certain places? In a world where people 

are highly mobile, why do they choose some cities over others and for 

what reasons?

Although economists and social scientists have paid a lot of attention to 

how companies decide where to locate, they have virtually ignored how 

people do so. (Florida, 2005)

The answer to that question may provide the city with the strategic advan-

tage to thrive in the future ahead.

Geography of creativity

Creative people power regional economic growth, and these people prefer 

places that are innovative, diverse, and tolerant. (Florida, 2005)

Digital made irrelevant the need for proximity for productivity gains. Com-

panies don’t need to open offices away from the headquarters as people no 

longer need to migrate to places near their employers. Both can thrive via 

remote collaboration, and the Pandemic have highlighted it.

Decentralisation is an all-time high. Organisations are adopting holacracy, 

and local governments should also follow the trend.

The physical and digital combination is reshaping society. More than ever, 

global communities per interest are thriving, providing content and jobs 

regardless of physical location.. Although a person can live completely 

disconnected to his physical community, nobody wants that. Being deeply 

engaged with the physical community even if they don’t share the same in-

terests provide a fresh new perspective that is highly appreciated by every 

community per interest. The same applies to the local physical community.
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The Pandemic will accelerate the global community to a “new normal” 

based on the fundamentals of society 5.0. The innovations of the fourth in-

dustrial revolution (e.g. Energy Transition, IoT, big data, Blockchain, Holochain, 

AI and automation) will support societal challenges to adopt new paradigms 

like sharing economy in platform cooperatives powered by a distributed 

network. (Kodama, 2018)

The next “Uberization wave” will not come from private companies or 

start-ups but local communities. 

People want to collaborate to move fast towards society 5.0. As automation 

will take over most of the repetitive and logical operations, creative com-

munities will be the ones that thrive the most.

The next generation of a Smarter City must focus on becoming the pre-

ferred geography of creativity. As in the past, cities settled investment at-

traction agencies; the post-COVID Smart Cities must create development 

agencies focus on three main areas: creativity development, co-creation 

ecosystem development and sustainable innovation development. 

The goal of the next generation of Smart Cities is to attract creative 

people and deploy on them the task to co-create a better city to live 

and thrive.

The meeting point between the local government’s interest and creative 

communities is Open Innovation 2.0 (OI2.0). The best OI2.0 ecosystem 

will attract more creative people and will thrive.

The primary government role is to decentralise its execution to the OI2.0 

ecosystem and regulate the roles, expectations, and partnerships within the 

quadruple helix.
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Smart Governance Roadmap for the 
next generation of Smart Cities

●Despite the abundance of papers, theories, and 
frameworks about the evolution path of the governance style, in the 

European Network of City Policy Labs, we conclude that governments 

work based on roadmaps instead of views. Aligning the most relevant 

practices in execution phases result on a call to action in an era when there 

is little time left for discussions because the sustainability of the planet and 

our living standards depends on urgent execution.

Phase 1: City Development Agency

Cities must evolve to creative hubs. Instead of investment attraction, lo-

cal governments must create a development agency to support the urban 

transformation towards an open innovation ecosystem and a society 5.0. 
(Kodama, 2018) Even though OI2.0 is more a common ground within the 

private sector (companies often co-create with their suppliers and even with cus-

tomers), it can be promoted by policies with significant benefits for all parts 

involved. (Faber, Kemp, & Veen, 2008) The government must take the lead 

of building the city’s co-creation platform to all stakeholders to thrive. By 

subscribing the shared vision from the New Urban Agenda and its focus on 

an all-inclusive ecosystem, it is taking the responsibility to launch such a 

unified platform.

According to Faber et al. (2008), there are three roles of the government 

in innovation systems. Firstly, as a broker, a government can issue frame-

works and public infrastructure to bring different actors of innovation 

together. Examples include Intellectual Property Right (IPR) sharing and 

technology transactions Secondly, governments can stimulate demand and 

create markets, for instance, through building commercialisation channels, 
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industry clusters, incubators, and strategic alliances between high‐tech 

companies and emerging industries. Thirdly, governments can influence 

knowledge using fiscal policies, S&T policies, and capital markets.

It’s of the responsibility of the development agency to build each network 

that composes the quadruple helix. So, the agency must start by inviting 

and meeting with the private sector, academia and all the civic associa-

tions, sports and cultural movements, ONGs and spontaneous civic move-

ments.

Each network of the quadruple helix must start by meeting individually to 

discuss topics of their specific concerns and develop internal micro-dynam-

ics based on the “coopetition “model. “Coopetition” stands for the align-

ment of the usually two opposite relations: cooperation and competition, 

like when all tourism-related professionals meet to discuss how to attract 

more tourists collectively (plan events together in a low season for example) to 

think later how to beat the competition. (Bengtsson & Koch, 2000)

These dynamics are essential to driving macro-dynamics in a later phase. 
(Yun, 2015)

Once all networks are regularly meeting, it is time to converge the discus-

sions and all stakeholders into a broader theme: the region and its devel-

opment. A city-wide event with all stakeholders is the most appropriate 

strategy to meet and perceive different perspectives within the same com-

munity.

Phase 2: City DNA

Communities need more than a logo and tagline to connect the soul of their 

city to the hearts of its people. A city’s identity is what it’s known for in the 

minds of its target audience – its residents and potential visitors and inves-

tors. The Redding City Identity Project created an opportunity to begin to 

Figure 2. Smart Gover-

nance Roadmap towards 

the next generation of 

Smart Cities
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tell our story: it helped to further establish our city’s image and reputation 

by defining who we are and intentionally building towards what we would 

like to become. (Redding, 2020)

While the identity represents the set of values from the community, the 

city’s history (often characterised by its local culture and architecture) is the sto-

rytelling. But the next generation of Smart Cities needs to align their his-

tory, its living standards and wealth towards the opportunity to contribute 

with its specific value to the global village that the world has become. In 

short, cities must define their unique DNA. Figure 3. The City DNA

History and Culture

PRIDE

Social & Economic

WEALTH

Rest, Work
& Play

LIVABILITY

Contribution
in Globalisation

OPPORTU-
NITY

DNA

PASSION MISSION

GDP VALUE

Delight and
fullness, but
no wealth

Excitement and
complacency, but
sense of uncertainty

Satisfaction,
but sense
of useless

Comfortable,
but feeling

of emptiness
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“Cities have an underlying and unique DNA – just as organisms do – 

which sets the background to their form, function and feel.” as Kim Norris 

from The Business of Cities has stated.

A city DNA is the “internal” sequence or force that defines its prosperity, 

resilience, happiness, and attractiveness. It is imperative to define their 

unique DNA and the opportunity the city will focus as an ecosystem to at-

tract and guide all value propositions from the stakeholders.

As illustrated in the figure 3, the city DNA is the convergence of distinct 

factors of the city (pride, livability and wealth) as the basis to attract and con-

struct an ecosystem to approach a specific opportunity that will be its en-

gine for the progress of their local community. Most progressive cities are 

recognised by its DNA.

Decoding the DNA is a process-driven from the outside to the inside of the 

community. It starts by finding what the world thinks about the region and 

develop a proposition centred in those highly appreciated features.

History frequently originates the region’s recognition. The German Ruhr 

area has a long history of reinventing itself across many industrial eras 

highlighting their global proposition: Deutsche Technologie. For other re-

gions, its living standards can originate its opportunity. Porto in Portugal, 

for example, took the fact that drinks and nightlife was one of the cheapest 

in Europe and combined with the open English fluent population to devel-

op the opportunity for being the “friendly city”. Wealth is another oppor-

tunity driver like in Silicon Valley that has one of the strongest Venture 

Capitalism (VC) community, and so it stands as the world’s tech hub.

The common factor in all the above examples is that the region’s market-

ing department did not design them. The opportunity starts from the exter-

nal conceptual perspective of the area that the local communities adapt it 

towards a value proposition.
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The DNA represents the local community strength and the ideological link 

between all stakeholders. After defining its DNA, the local government 

must focus on developing DNA’s brand awareness. The region’s future in-

ternational missions must reward with external recognition of those stake-

holders that best highlight the region’s DNA. The most powerful branding 

of the DNA via a peer2peer connection will stand as the most competitive 

advantage. 

Phase 3: the city’s doughnut economy

The previous phases of the roadmap focused on gathering all the stake-

holders towards a sustainable development goal. Still, it was more focus on 

progress and development than its sustainability and environmental impact. 

It is vital to have a precise balance between progress and environmental 

impact. The 2015 Oxfam report: “Extreme carbon inequality shows that 

the poorest half of the world population – around 3.5 billion people – is re-

sponsible for only 10% of total global emissions from individual consump-

tion. “About 50% of the emissions come from the richest 10% of people 

around the world. They have an average carbon footprint that is 11 times 

as high as that of the poorest half, and 60 times as high as that the poorest 

10%. Even a 50% reduction in consumption by the top 10% and a doubling 

of consumption by the lower 50% would result in a worldwide decrease of 

consumption of about 15%.” 

As early as 1968, Robert Kennedy stated in a speech at Kansas University: 

“Gross National Product counts air pollution and cigarette advertising, 

and ambulances to clear our highways of carnage. It counts special locks 

for our doors and the jails for the people who break them. It counts the 

destruction of the redwood and the loss of our natural wonder to sprawl”. 

Fifty years later, the ecological and social effects of the dominant econom-

ic model are more visible than ever. Sustainable development focuses on 

practical improvements on the living standards of the communities, espe-
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Figure 4. The model of 

doughnut economics
cially of the lowest link instead of the average that boots inequalities.

Based on the above, it is vital to define the environmental boundaries along 

with socio-economic ones to guarantee effective sustainability in all Sus-

tainable Development Goals (SDGs) combined.

The ‘Doughnut economics’ framework for sustainable development, (Ra-

worth, 2017) using the shape of a doughnut (figure 4), it defines that if all 

actions are done inside of it, the region is progressing in a sustainable way. 

It represents the safe and just space for humanity.
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The inner-circle represents The Doughnut’s social foundation, which is 

derived from the social priorities in the UN SDGs, sets out the minimum 

standard of living to which every human being has a claim. No one should 

be left in the hole in the middle of the Doughnut, falling short on the es-

sentials of life, ranging from food and water to gender equality and having 

a political voice.

On the other end, the outer circle represents the Doughnut’s ecological 

ceiling comprises nine planetary boundaries, drawn up by Earth system 

scientists to identify Earth’s critical life-supporting systems and define the 

global limits of pressure that these systems can safely endure. Humanity 

must live within these ecological boundaries if we are to preserve a stable 

climate, fertile soils, healthy oceans, a protective ozone layer, ample fresh 

water, and abundant biodiversity on Earth.

In 2019 the approach was piloted in three cities: Philadelphia, Portland and 

Amsterdam. In April 2020 Amsterdam became the first city in the world to 

make a formal commitment to using the doughnut as the starting point for 

public policy decisions.

Phase 4: Mission-Oriented Policy and Digital Twin Cities

The primary purpose of holding a conversation between all principal com-

munities (phase 1) is to identify each concern and match it to city’s values 

and identity (phase 2) to plan later within sustainable boundaries (phase 3). 

The next stage is to promote bottom-up solution development as the basis 

of local progress via smart (innovation-led), inclusive and sustainable way.

While quadruple helix pillars individually define the boundaries within 

each one operates, the challenge is to engage them to cooperate in a broad-

ly defined area which a region may describe as a priority.

Missions, on the other hand, involve tackling specific problems, such as re-

ducing carbon emissions by a given percentage over a specific year period. 
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They require different sectors to come together in new ways: climate change 

cannot be fought by the energy sector alone. It will also require changes in 

transport and nutrition, as well as many other areas. (Mazzucato, 2018) 

Governments must define region-wide missions clearly and measurably 

and open to all stakeholders the possibility to propose solutions to achieve 

the challenging goals (mission approaches). 

Mission-Oriented Policy reconceptualises the role of the public sector. It 

gives a direction towards desired goals. Public funding is also redirected to 

the proposed objectives: while most mission-approaches are accountable 

in the first investment round, the following rounds will only fund the best 

performers. (Mazzucato, 2018)

But mission-approaches are not exclusively targeting public funding; it 

also represents great opportunities to local communities to thrive. Blend-

ed finance can help bridge the investment gap for the mission goals while 

standing as the emerging funding opportunity to support the new economic 

era based on sustainable development.

However, there is confusion about its meaning, how it works, and how it 

fosters the development. Blending can be problematic: it does not neces-

sarily support pro-poor activities, often focuses on middle-income coun-

tries, and may give preferential treatment to donors’ own private-sector 

firms. (Pereira, 2017)

Large investors have been largely absent from multilateral blended finance 

initiatives. Partly as a result, such initiatives have been unable to reach the 

scale required for development finance to go “from billions to trillions”. 

Successful mobilisation of private capital - including from institutional in-

vestors – has instead frequently taken place at the local level, by strategic 

investment funds and some green banks. This is likely due to advantages 

of being a local investor, including risk assessment, networks and “boots 
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on the ground”; as well as the design of mandates, structure, governance, 

and staffing. (Halland et al., 2018)

Not only financing from institutional investors will be critical to achieving 

the sustainable development goals and curbing climate change but also 

will play a significant ingredient of sustainable development of local com-

munities. When properly managed and integrated as mission approaches 

will foster local investments and regional flow of wealth as opposite of ex-

traction economy.

Technology, by another end, takes efficiency to a superior level. Digital 

Twin City models have soon become elemental in not only managing a 

smart city but also as a platform for co-design and development together 

with the citizens. (Ruohomaki et al., 2018) Beyond urban monitorisation and 

co-creation playground, when adding AI it allows advanced levels of sim-

ulation and forecasting in the virtual world. Reducing the need to test in a 

real-life environment. 

In practical terms, when a mission is proposed, mission approaches are 

simulated in the city’s digital twin providing a scientifical rational to the 

investments focused on the most efficient proposals. Simultaneously, using 

machine learning to support the decision making and mission monitoring 

the digital twin city improves its predictive skills optimising the policy-

making process significantly by the correct usage of evidence-based auto-

mation. 

Phase 5: Sustainable Innovation

There are many forms to unite communities towards goals: Open Data, 

Town Halls, city fests, Hackathons, Crowdsourcing, Urban Labs, to name 

some of many types of events. The world most famous and viral gathering 

started in Estonia at the dawn of the COVID-19 Pandemic. It took only 

six hours to Garage 48 and Accelerate Estonia to launch Hack the Crisis 
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and get 96 ideas from more than 830 people via an online event. It was 

the birth of the largest bottom-up movement. Europe was converted to the 

Hack for Europe movement that gave rise to the world’s largest hackathon 

ever: EUvsVirus.

The underestimated fact from this event that gathered over than 20,900 

people is that from the 2.150 solutions submitted, only 120 projects took 

off. It is an efficiency rate of around 5.5%!

Analysing the results of similar events in the health industry based on 

the 331 individuals provided information on 196 of 356 projects (55.1% 

response rate), with no difference in responses from teams participating in 

different countries (Cramer’s V=0.09, p=0.17). 30.3% of projects had made 

progress after a mean of 12.2 months. 88 (24.7%) teams had initiated pilot 

testing, with 42 (11.8%) piloting with care providers and 24 (6.7%) with 

patients. Overall, 97 teams (8.1 per hackathon) drafted business plans, 22 
(1.8 per hackathon) had filed patents on their innovations, and 15 (1.3 per 

hackathon) had formed new companies. Teams raised US$64.08 million in 

funding (average US$5.34 million per hackathon; median award size of $1800). In 

addition, 108 teams (30.3%) reported at least one member working on addi-

tional technologies with people they met at a hackathon. (Olson et al., 2018) 

Our findings indicate that a considerable number of projects get continued 

after a hackathon has ended. Our results also suggest that short- and long-

term continuation are different phenomena. While short-term continuation 

is associated with technical preparation, a number of technologies used in 

a project and winning a hackathon, long-term continuation is predicated on 

skill diversity among team members, their technical capabilities in relation 

to the technologies and their intention to expand the reach of a project. 

Moreover, we found the intensive short-term activity to be associated with 

a lower likelihood of long-term project continuation. (Nolte et al., 2020)

Despite the proliferation of papers and frameworks about the importance of 



246

innovation for the sustainable development of any region and the need for 

collaboration, there is no real framework to support effective co-creation to 

keep a continuous process of approaching missions. Could the lack of tools 

be directly related with the small percentage of efficiency of co-creation 

events? 

Considering most cities have subscribed for a long term agenda until 2030 

and 2050, we discovered the critical need for a Sustainable Innovation 

Canvas that would support long term co-creation relationships within a 

community.

Sustainable Innovation Canvas (SIC)

●We, at the European Network of City Policy labs, have 
realised about the importance to shift from plans to roadmaps and canvas. 

Unlike a traditional business plan, that is cumbersome to read; the canvas 

is a one-page document that addresses the essential elements to provide a 

shared vision and work as an engagement framework to guide a diversified 

ecosystem.

In the words of Alexander Osterwalder, the creator of the business model 

canvas, “Lengthy business plans often increase the risk of failure.” Similar 

to organisations like Microsoft and Mastercard, communities of all sizes 

must also rely on a canvas for collaboration.

To create a sustainable Innovation Canvas, the European Network of City 

Policy Labs partnered with the University of Minho from Portugal and the 

UN University on eGovernance and Smart Cities around thesis for co-cre-

ation.

The primary purpose of Sustainable Innovation Canvas is to be the basis 

for co-creating value towards an approach to a mission. Unlike Business 

Model Canvas (BMC), that focuses on Business Development, the Sus-
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tainable Innovation Canvas focuses on Sustainable Development, but its 

design shares the same block planning given its proven efficiency.

Figure 5 illustrates the main blocks from BMC guiding the building of 

similar blocks for Sustainable Innovation Canvas.

Value Creation

This block is the core of every canvas. It defines the actionable sense in the 

direction towards its value proposition. The sense is indeed the main dis-

tinction between BMC and SIC. While BMC establishes a value proposi-

tion and target towards its market, it represents a unidirectional sense from 

the supplier to customer; our model is based on an innovation network 

ecosystem, and so the sense is multilateral in many directions that should 

converge into an upward spiral of development. 

The figure XY, illustrates the types of innovation and its distinction be-

tween the close innovation used as support of BMC and the innovation 

Figure 5. Business Model 

Canvas Building Blocks
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network ecosystem that supports SIC.

The upward spiral of value creation is action-driven. It groups the actions 

of the four OI2.0 pillars grouped in the three main value creation phases:

 Value proposition: Value propositions have a crucial role in co-cre-

ation of value between stakeholders. The development of value 

propositions in multiple stakeholder domains can provide an import-

ant mechanism for aligning value (https://www.ingentaconnect.com/

content/mcb/007/2011/00000045/F0020001/art00010), so our canvas will 

separately ask for each pillar to clearly state their added value in the 

approach to the mission. 
 Value creation: The required actions to implement the proposed 

value. Each stakeholder must define all the steps needed to execute 

the proposed value. In the pilot implementations of the SIC, project 

teams adopted SCRUM methodology and tools for better perfor-

mance. This way, SIC evolved from a design thinking tool towards a 

systemic approach to urban challenges.
 Impact: The impact measures the contribution of each pillar to mis-

sion goals and its behaviour changes. Impact analysis is divided into 

two distinct categories: 

Figure 6. The evolution 

of innovation (EU Open 

Innovation Strategy and 

Policy Group, 2013)
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▪ Key Performance Indicators (KPI) - defines the results 

achieved against to initially predicted in a pre-defined time 

frame. KPIs are also relevant to estimate the Return Over 

Investments (ROI) for all stakeholders involved and mis-

sion approach contribution to global goals. Most indicators 

are conceptually linked with the organisational mindset 
(businesses, cooperatives and startups involved), so it is vital 

to measure in realtime its efforts to allow corrections and 

improvements. To avoid that generated economic growth to 

overshoot the ecological ceiling or to exploit local commu-

nities creating a shortfall. The local government must keep a 

permanent look and control of the KPIs assuring the proper 

sustainable development within the boundaries defined in the 

city’s doughnut economy.

Figure 7. Value Creation 

Upward Spiral
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▪ Key Behaviour Indicators - defines the impact of the mis-

sion approach to societal behaviour. Every disruptive and 

successful innovation will provoke a societal behaviour 

change. Such change is vital for a sustainable future. As the 

population adopts new solutions and change accordingly, 

there is a propelling effect of the proposed objectives. The 

Academia will study and measure the behavioural change 

and provide a map of adjustments or improvement areas to 

nudge the community. 

Supporting Blocks

While the value generation blocks represent the upward spiral created by 

the team effort of all stakeholders, the success of this action depends on the 

fertile soil where it develops. The fertile soil is characterised by the exist-

ing resources, the available means, the expected reactions, and the agree-

ments established between the parties involved to generate a constructive 

action in a distributed ecosystem.

Fertile soil is composed of four elements: 

 Resources: Before starting to implement any mission approach, it 

is essential to list all available resources exhaustively, and compare 

it with the list of the resources that team wish to have to accomplish 

the proposed mission. Standing in between what is available and the 

wish-list is the list of must-have. This list represents the resources to 

acquire or rent to gather the necessary conditions for the mission to 

fly. 
 Technologies: Similar to resources, technologies will support the 

mission with flexibility, monitoring, scalability and speed. Most 

groups involved in testing and advising about the canvas recom-

mended using a specific block for technology given its broader in-

fluence in support of the value creation activities. The dynamics of 
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this block is similar to the resource block. On the left side is listed 

all available technologies and data while on the right side is all the 

community wished o have. The list in between refers to the technol-

ogies to rent, develop or to acquire to support the value creation.
 Behaviour Change: Pre-assessment of the existing behaviours and 

possible reactions to mission approach is vital to plan the communi-

cation, the participation and, above all, the engagement. Positive be-

haviours will act as catalysts for change, while negative will be ob-

stacles. This separation is essential to cultivate good behaviours and 

to discourage the unfavourable by pushing the negatives to become 

positive. It is called the Nudge effect (https://www.cambridge.org/core/

journals/european-journal-of-risk-regulation/article/nudge-and-the-manipu-

lation-of-choice/D1ED64479FF868BD79FFE90E76A4AB54).
 Regulatory framework: Timing and a favourable regulatory 

framework are some of the most critical success factors for every 

impactful action. Inspired by the Digital Policy Model Canvas by 

GovLab, the regulatory framework is the essential ground zero to 

start the mission’s execution. It also represents one of the crucial 

contributions of the local governments as it stands as the framework 

agreement between all stakeholders. The following interrelated di-

mensions compose the framework:

▪ Beneficiaries: The target audience of the mission approach. 

Beyond people, it will also include all the UN SDGs.

▪ Context: The sustainable, socio-economic and cultural issues 

at play.

▪ Processes and Partners: Refers to who needs to be involved 

in what process to implement and develop the initiative.

▪ Solutions and Approaches: Exhaustive list of solutions from 

previous support blocks combined with an approach analysis 

that defines if the proposed mission will confront or not with 

the existing “status quo.” If it challenges the establishment, a 

regulatory sandbox is a recommended approach.

▪ Investment: All the central columns from previous support-
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ing blocks (“to add” in Resources and Technology blocks and “to 

nudge” in Behaviour Change) and time-consuming blocks for 

the value creation are considered as investments. This part 

will represent the investment needed to be publicly available 

for funding. Blended Finance, public funds or crowdfunding 

are some of the available investment sources.

▪ Risk: A risk assessment is vital to be estimated before exe-

cution. A Digital Twin City system with a Machine Learning 

engine will provide ever -growing accurate simulations that 

will support the impact forecast and the consequent risk as-

sessment.

▪ Timing: Define the mission timeline to work as the basis for 

the commitment of all stakeholders. 

Financial Blocks

A common factor in most cities is that although the challenges have grown 

exponentially, local governments have not noticed significant increases 

in their budgets. Traditional PPP (Public-Private Partnership), despite still a 

valid alternative, it has shown fragilities when the future becomes unpre-

dictable. The abandon of Google’s sidewalks project in Toronto in the mid-

dle of the fight against the COVID pandemic demonstrates the inability to 

stand and adapt the partnership when profit is at risk. 

By the other hand, the EUvsVirus have indicated that citizens are willing 

to build and cooperate in the solution. It is, in fact, the combination of all 

these factors that provides the next funding scheme for building a sustain-

able city. Based on the correct use of blended finance model based on the 

accountability of all parts involved. 

The financial blocks at the bottom of the Canvas plan to regulate the finan-

cial flow and negotiation between all stakeholders. 

Figure 8. Sustainable In-

novation Canvas
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It starts in the planning of the supporting blocks when perceiving the need 

to acquire or rent the topics listed in the middle column (to add or to nudge). 

The stakeholders that offer themselves to provide those items will record 

the cost for acquiring in the financial block: cost structure. 

Cost structure will list the costs (time and materials), supported by each 

stakeholder. 

Proposed solutions cause benefits to the city and its beneficiaries. Stake-

holders must translate these benefits into accountable revenue streams. 

When generated benefits are a product or service to be sold, then it rep-

resents a new revenue stream. But when it means a cost-saving, stakehold-

ers involved in the creation of the new solution must negotiate a percentage 

of the savings to be the mission’s revenue stream. Other possible revenue 

streams are notoriety and public recognition that can also be taken as ac-

countable.

Revenue streams are the compensation block for the cost structure one. 

When a stakeholder takes the ownership of a cost in the mission approach, 

it will have a clear share in one of the available revenue streams. From a 

direct revenue stream allocated to a mention in the mission like: “this cost 

was donated by”.

Leveraging costs and revenue is the whole purpose of the financial blocks. 

From pilot projects, these blocks were perceived as very important on dis-

tributions of wealth across all entities involved but also on gathering an 

investment fund for other missions.
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Concluding remarks and 
potential next steps

●In the building of the Sustainable Innovation 
Canvas, we had the privilege to count with dozens of design thinkers, 

entrepreneurs, Chief Innovation Officers and Marketing directors from 

private corporations, academic researchers from University of Minho and 

UN University and local government experts from the European Network 

of City Policy Labs. Their contribution was decisive to the result of this 

document.

During the co-creation of this canvas, some crucial decisions had to take 

place. The most critical one was related to its scope: should we develop a 

canvas to support the ideation or the execution?

There is a great demand for a co-creation canvas that supports the co-de-

sign of solutions and work as a basis for collaboration in events like hack-

athons. Despite the ideation is critical and supported by experienced design 

thinkers in most events, it is heavily dependent on the designer supporting 

the process. 

The initial drafts of the Canvas focus on the entire process: starting on 

ideation moving forward to planning and execution. But the feedback con-

sidered it to be too complex and exhaustive. Co-design and co-creation are 

mutually exclusive in a canvas. 

Given the urgency to have tools to support the change the world needs to 

implement until 2030, the focus on execution prevailed.

UN University and the European Network of City Policy Labs created the 

first iteration of the Sustainable Innovation Canvas through piloting in the 
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Nordics (via the Nordic Edge platform) and for the cities of Eindhoven, Braga 

and Porto.

We learned much in the process of creating it, and we are now adapting 

and extending this approach to:

 Train-the-trainer program: Given its complexity, it is essential to 

train (perhaps, certify) the project leaders on all details of the Canvas 

and also on the specific supporting tools and urban standards to con-

sider when developing a solution.
 Digital version: The Canvas is not only great for a project overview 

but also a very efficient tool for mission management. Our team is 

creating a backlog for software development consisting in the fol-

lowing epics:

▪ Agile workflow system to automate the Value Creation activi-

ties.

▪ Mission Tenders as a call for Mission Approaches.

▪ E-procurement system

▪ Crowdfunding and crowdsourcing system for each mission 

approach

▪ Smart Contracts using Blockchain.

▪ Machine learning for monitoring, forecasting and support the 

decision-making process

▪ City open platform with Open data and API access.

All potential users and adopters of this Canvas are invited to join the 

community at Innovate.city to discuss, collaborate, and learn from others 

through these ongoing co-creative processes.
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Mobileye:  
A New Approach to 
Transportation 
Management 

Mobileye: 교통관리에 대한 새로운 접근 방식

A Revolutionary Data Collection Method
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ABSTRACT

Mobileye, one of the world’s leading automotive technology companies, offers 

a new way to collect and consistently update roadside assets and mobility 

data. This technology is based on the our advanced driver assistance systems 

(ADAS) that we have been developing and selling for over two decades. Today, 

the newer ADAS systems are connected to the cloud, allowing Mobileye to 

leverage the data collected by ADAS systems to provide local governments, 

road operators, utilities and others with up-to-date information about: road 

quality, roadside assets and mobility.

This essentially turns Mobileye-equipped vehicles into intelligent agents, 

gathering roadside asset and mobility information which can then be made 

available in GIS-compatible format. And as local governments move from 

cities to smart cities they are faced with a struggle to leverage the world of big 

data to bring greater efficiency to their operations.

KEYWORDS

Automated survey,Smart Transportation Management, Road Surveying & 

Maintenance, Road Asset Data
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초록

Mobileye는 세계를 선도하는 자동차 기술 분야 기업 중 하나로서 도로변의 교통시설들과 모빌

리티 데이터를 수집하고, 지속적으로 업데이트할 수 있는 새로운 방법을 제공하고 있다. 이 기술

은 Mobileye사가 20년 이상 개발 및 판매해 온 첨단 운전자 지원 시스템(ADAS, Advanced 

Driver Assistance System)을 기반으로 하고 있다. 오늘날의 최신 ADAS는 클라우드에 연결되

어, Mobileye가 첨단 운전자 지원 시스템에서 수집한 데이터를 활용하여 지방 정부, 도로 운영자, 

유틸리티 및 그 밖의 사람들에게 도로 여건, 도로변의 자산 및 이동성에 대한 최신 정보를 제공할 

수 있도록 해준다.

이는 본질적으로 Mobileye가 장착된 차량을 지능형 에이전트가 되도록 하여 도로변 교통시설 및 

모빌리티 정보를 수집하고 이를 GIS 호환 가능한 형식으로 사용할 수 있도록 하는 것이다. 한편 

지방 정부들은 일반 도시에서 스마트 도시로 변화해 감에 따라, 도시의 운영 효율성을 높이기 위

해 빅 데이터를 활용하도록 하는 효과적인 정책지렛대를 찾는 데 어려움을 겪고 있다.

키워드 

자동화된 설문조사, 스마트 교통관리, 도로 측량 및 유지 보수, 도로 시설 데이터
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●Transportation affects our lives in numerous ways – 

from our daily commute to the things we buy in stores or online. This has 

made increasing transportation efficiency a key element in the development 

of the smart city. In A Study on the Implementation Strategies of Smart city 

Mobility, published by the Korea Transport Institute, the authors note that 

transitioning from a city to a smart city entails transforming transportation 

systems.  “A city that plans to develop into a smart city must establish 

plans to expand and operate the smart city infrastructure, such as roads, 

transportation means and digital infrastructure.” However, data collection 

is essential in implementing changes to make transportation more efficient.

 

Mobileye, one of the world’s leading automotive technology companies, 

offers a new way to collect and consistently update roadside assets and 

mobility data. This technology is based on the ADAS systems the company 

has been developing and selling for over two decades, systems that can be 

found in more than 65 million vehicles worldwide. Many of these newer 

ADAS systems are connected to the cloud, allowing Mobileye to leverage 

the data collected by ADAS systems to provide local governments, road 

operators, utilities and others with up-to-date information about: road 

quality, roadside assets and mobility. One of the benefits that is offered by 

Mobileye data services is that there is no need for dedicated surveying ve-

hicles. Our solution is equipped on almost any type of vehicle (taxis, buses, 

city vans and the like) and as they drive around their normal routes, they col-

lect road information. No need for dedicated vehicles or dedicated human 

resources. 

The Challenge
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Transportation Management Today 
in Korea

●One of the most prevalent ways to increase efficiency is 

through the use of big data; this approach has been widely adopted by the 

Korea Transport Institute (KTI).  In a Study of the Activation Plan for the 

Service-based Data Economy: 

Focusing on the Big Data of Transportation, published by the KTI, the 

authors talk about how big data creates a data economy. The creation of a 

data economy is essential to what is known as “the fourth industrial revo-

lution,” which they say is, “characterized by artificial intelligence based on 

machine learning.”

In A Study on the Implementation Strategies of Smart City Mobility, also 

published by the KTI, the authors refer to smart cities as the “battlefield” 

of the fourth industrial revolution, especially in the realm of transportation.

 

Indeed, this “battlefield” can refer not only to smart cities, but to the trans-

portation field in general, especially in the area of what we refer to as 

“roadside assets.” This term can be divided into two main subcategories: 

Asset Data and Mobility Data.

Asset Data

Asset data refers to data concerning physical assets – pavement quality, 

road signs, potholes, storm drains and lane markings to name a few. This 

can also include non-transportation-related assets such as electricity poles 

and telecommunication boxes.

The role of asset data collection has become critical as governments now 

realize that it’s more efficient to maintain assets rather than build new 

ones1. In a paper entitled, Overview of Pavement Management Systems in 
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Korea, the researchers spoke about the importance of proper road main-

tenance: “…pavement [quality] has a direct impact on the ride comfort of 

road users. It can also cause damage to, and [increase] energy consumption 

of vehicles. As the road pavement is damaged by vehicle traffic and en-

vironmental impacts over time, periodic maintenance is essential to keep 

pavement in good condition.” 

The paper then goes on to note that by careful monitoring and maintenance 

of roads, Korean road rehabilitation budgets could be decreased despite the 

fact that traffic volume increased. 

 

Mobility Data

The other part of the equation, mobility data, refers to information regard-

ing traffic flow and safety. This can refer to traffic density, near-misses with 

either vehicles or pedestrians, bike path use and more. This includes criti-

cal real-time information – “... a foundation for providing real-time traffic 

information, such as of public transportation services and traffic accidents, 

must be prepared 2.” 

Mobility data is critical for both more efficient transportation and safety. 

This information can be used by local authorities in a number of ways, 

such as:

1. Identify areas where there is significant traffic congestion (and what 

times of day are the most congested)

2. Identify locations where there are a high number of “near-misses,” 

incidents where vehicles nearly collide, either with other vehicles or 

vulnerable road users. 

3. Locate areas of significant pedestrian and/or cycling congestion; this 

would include the ability to analyze use of bike lanes.

1. Pavement Preservation Compendium II, FHWA

2. A Study on the Implementation Strategies of Smart City Mobility
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Of course, these two types of information are not mutually exclusive and 

can even combine to reinforce one another. In Halving the Number of Road 

Deaths in Korea, the authors note the role of infrastructure in safety, re-

ferring to assets such as improved lane markings and road sign visibility, 

as well as replacing dangerous intersections which could be spotted using 

mobility data.

Implementing these improvements, however, depends heavily on data col-

lection and the maintenance of that data. The more frequent and accurate 

the data collected, the more effectively it can be used to maintain assets 

more efficiently plan for transportation needs. 

Road Surveying, 
Maintenance & Mobility Data 
in Korea

●In Korea, the Ministry of Land, Infrastructure and 

Transport (MOLIT) is responsible for surveying and maintaining the 

highway system. The surveys are conducted by specialized vehicles – 

the Auto Road Analyzer (ARAN). Given the specialized nature of these 

vehicles, the need for highly-trained personnel and the possible traffic 

congestion caused by these vehicles, the Ministry must first determine 

what areas are likely to need maintenance before conducting surveys3. 

While this is generally effective, there may be instances where unexpected 

issues arise, such as a pothole suddenly opening up, that current methods 

may not locate. 

Cities, which lie outside the national survey system, are responsible for 

3. Overview of Pavement Management System in Korea And Its Operation Results
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surveying and maintaining their local roads. Recently, in an effort to sup-

port these local governments, MOLIT funded a program aimed at helping 

cities identify asphalt condition visually. In A Study on the Quantitative 

Evaluation Method of Asphalt Pavement Condition through the Visual 

Investigation, the authors note that this method was substantially less ex-

pensive than using standard survey equipment. Of course, conducting these 

measurements is labor intensive and only provides a “snapshot” – a picture 

of the pavement quality only at the moment the surveyor is there. In addi-

tion, the information collected is by its nature subjective – dependent on 

the judgement of the observer. 

For mobility data, Korea mostly relies on the Korea Transport Database 
(KTDB), The Study on the Reliability of Traffic Demand Forecast Based on 

Big Data, notes issues with this database such as a low sampling rate. For 

example, the origin/destination rate between regions had an error rate of 

122% when traffic volume was below 5,000 vehicles and 25% when vol-

ume was above 60,000. This means that transportation decisions are being 

made on data that has a high error rate. 

It should also be noted that safety-related mobility data often uses crash 

statistics. While accurate, this does mean that understanding dangers and 

taking corrective action entails waiting for crashes – often bringing their 

attendant casualties – to occur first.  

Mobileye – A Revolutionary Data 
Collection Method

●Recently, Mobileye has introduced a new system of 

roadside asset collection that could prove to be an effective alternative to 

the systems currently in use. This technology uses cameras to scan the road 
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and alert drivers to potential hazards.  This same technology can now be 

used not just to scan for hazards, but also to record roadside assets such 

as road signs, lane markings, crosswalks, poles and cracking on the road 

itself. Even mobility information, such as traffic flow (per road and per lane) 

can be calculated.  All this information is then sent to the cloud where 

it is used to create GIS layers. By incorporating these layers into a GIS 

platform, governments can have access to an inventory of assets and data 

information updated on a regular basis.

This means that vehicles traveling along their regular routes equipped with 

non-intrusive data capture technology can automatically survey thousands 

of miles of road at a very rapid rate, uploading that data to the cloud where 

it is processed and turned into GIS layers. 

This essentially turns Mobileye-equipped vehicles into intelligent agents, 

gathering roadside asset and mobility information which can then be made 

available in GIS-compatible format.

As this technology is first introduced, national governments, localities, util-

ities and businesses will need to use their own vehicles to gather this data. 

This does not mean requiring that these vehicles make specific data-gath-

ering trips but simply that they send data to the cloud during the course of 

their normal routes. These fleets alone can supply enormous amounts of 

data for asset maintenance. As an example, waste management vehicles 

regularly travel to most residences and businesses. If just these trucks were 

transmitting asset management data to the cloud, most urban and suburban 

areas would already be covered.

This method of data collection can provide accurate information with no 

need to send out survey crews and specialized equipment. It also has the 

advantage of having vehicles constantly surveying the roadscape, creating 

new GIS layers on a regular basis – it can even be used to give ‘live’ or 

almost-live updates. This gives planners an accurate picture of roadside 
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assets, as well as early knowledge of changes such as developing road 

cracks, potholes opening up, as well as mobility information. 

Access to this kind of accurate and frequently updated information has the 

potential to truly revolutionize data collection and management.  Having 

up-to-date and accurate locations of roadside assets will help planners 

manage their assets far more efficiently. For example:

 If a road degrades unexpectedly after it has been surveyed, the road 

operator would normally have to wait until they received reports of 

the issue before fixing it. By this time, people may have been in-

jured, vehicles damaged, traffic flow disrupted and lives otherwise 

disturbed.  With Mobileye technology, Mobileye-equipped vehicles 

would have recorded the issue and reported it to the operator who 

could then have reacted proactively.
 If a road sign suddenly “disappears” from the GIS layer, crews can 

be dispatched to investigate and proactively take any necessary 

steps, again before anything negative happens as a result of the miss-

ing sign. 
 Under current methods, creating an asset inventory is a time-con-

suming, manpower-intensive effort. With Mobileye technology, ve-

hicles on the road do much of the work.

This means that transportation authorities do not have to rely on rigid 

maintenance schedules or periodic surveys. Instead, they can receive fre-

quently-updated GIS layers compatible with GIS platforms based on infor-

mation gathered by vehicles already on the road. 

Not only that, but frequent monitoring brings other benefits. By constant-

ly updating data, the system can not only track how far a pole is leaning 

but how it changes over time – is the problem accelerating or can it wait? 

How quickly does the road pavement in area A degrade? Perhaps it should 

be paved with a different material. All these data points can help guide 
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planners to make the most efficient decisions possible. Change detection 

can even help identify where pavement may be buckling around an asset, 

indicating a possible issue. In cases where repair crews need to be sent out, 

the accurate information provided on these GIS layers will allow them to 

quickly locate assets without wasting time searching around.

With all these possibilities, road asset data collection powered by computer 

vision and AI is vastly superior to traditional and manual surveys. 

In addition to this asset data, these vehicles are also collecting mobility 

data. This includes traffic flow as well as pedestrian and cyclist volumes 
(the average number of pedestrians and cyclists on a road segment).  Because the 

Mobileye system is built on its collision avoidance properties, Mobileye 

can provide an even deeper level of mobility data. The system records the 

number of harsh braking incidents, harsh cornering incidents, near misses 

and the average distance between vehicles. All of this information can be 

combined into a Road Risk Score, allowing identification of particularly 

dangerous areas.

How it Works

Collecting data 
through vehicles

Processing and 
filtering the 
relevant data Anonymizing, 

encrypting & 
sending data to 
the cloud

Generating GIS layers

Insights can be drawn 
from overlay analysis. 

2

3

4

1

Figure 1. The way Mobil-

eye technology works 
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This data can significantly help planners make their transportation systems 

safer and more efficient. For example:

 Locating an area with a significant amount of pedestrian volume and 

numerous near misses may indicate the need for additional cross-

walks or traffic lights.
 Identifying a section of road with an unusual number of harsh cor-

nering incidents may indicate a need for better signage, lower speed 

limits or infrastructure changes. 
 An area with a large number of cyclists may need a bike lane, or, 

conversely, governments may want to consider eliminating bike 

lanes that are rarely used.

Because mobility data can often be time sensitive, the system also allows 

for live updates of certain information. This includes:

 Traffic flow, to quickly alert localities to traffic issues
 Construction zones, to help localities identify and monitor these 

potentially problematic areas, and verify the contractor terms vs the 

actual practice. 
 Road hazards can be quickly identified and crews sent out to investi-

gate
 Pedestrians and cyclists unadvisedly traveling on high-speed roads-

Vehicles stopped on the road’s shoulder are flagged for authorities to 

investigate

4. Exploring the Determinants of the Severity of Pedestrian Injuries by Pedestrian 

Age: A Case Study of Daegu Metropolitan City, South Korea
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Mobileye Data Services 
in Action

●This technology is already up and running across the 

globe, including in Korea. As mentioned previously, pedestrian fatalities 

have been identified as a serious issue in Korea – 40% of road traffic 

deaths are of pedestrians4.   

One way to combat this problem is to isolate areas with high rates of pe-

destrian near-misses – where a vehicle almost hits a pedestrian. This can 

help local authorities make adjustments, such as install crosswalks, road 

Figure  2 .  Pedest r ian 

near-misses in Daegu 

Metropolitan City 

Daegu City, Korea, July 2020 LEGEND
Near-miss Pedestrians

Pedestrian

Near-miss Pedestrians

       
High - Low 
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humps or traffic lights to lower the rate of these near-misses, before crash-

es occur, which should help prevent actual collisions.

In order to locate these areas, Mobileye Data Services created a map of pe-

destrian near-misses in Daegu Metropolitan City (figure 2). This was done 

by collecting and aggregating incidents where Mobileye-equipped vehicles 

set off a pedestrian collision warning (PCW), indicating a near-miss with 

a pedestrian. These incidents were collected and aggregated to create a 

GIS layer of pedestrian near-misses. This layer was then combined with 

a GIS-compatible map of the city as can be seen below. Note the areas in 

red, indicating a high rate of near-misses, are concentrated in the down-

town area. 

Figure 3. Downtown Dae-

gu Metropolitan City
Daegu City, Korea, July 2020 LEGEND
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In a different example, we zoomed in on a small section of downtown Dae-

gu Metropolitan City where we can see a street view (figure 3), showing us 

which streets, and even which street sections, have the greatest rate of pe-

destrian near-misses. With this level of analysis, city planners have a tool 

to assist them in making infrastructure changes, such as adding pedestrian 

crossings, speed bumps or traffic lights, which lower the risk of collision 

before it can occur. For instance, examining this area  reveals that side-

walks here are either missing or inconvenient. This information can point 

authorities toward possible improvements to lower the risk in these areas.  

It is interesting to note that in 2020 the paper, Exploring the Determinants 

of the Severity of Pedestrian Injuries by Pedestrian Age: A Case Study of 

Daegu Metropolitan City, South Korea, examined this area of Daegu Met-

ropolitan City for pedestrian safety, but had to rely on data concerning ac-

cidents that had already occurred to conduct their analysis and formulate 

recommendations. Because Mobileye-equipped vehicles collect data based 

on near-miss potential collisions, authorities can take action before crash-

es occur, potentially saving additional lives.

The Mobileye Advantage

Automated, Fast & Mobile
• Fully automated, fast data col-

lection through moving sensors.

• Run large-scale inventories, 
quickly,  without specialized ve-
hicles/survey crews.

Unique 

• Level of granularity 

• Accuracy

• Variety of data available 

GIS Compatible 

• Actionable information com-
patible with your existing 
tools.

• Data can be delivered via 
API.

High Refresh Rate
Frequent, recurring surveys to 
monitor assets, extend pave-
ment life and better under-
stand traffic flow & mobility.

Objective Data
Unbiased data, collected through 
AI-powered algorithms, calibrat-
ed identically. 

Comprehensive 

A full suite of services from a 
single technology partner to help 
the different teams in your city 
work more efficiently. 

Figure 4. The Mobileye 

Advantage
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Conclusion

●As local governments move from cities to smart cities 

they are faced with a struggle to leverage the world of big data to bring 

greater efficiency to their operations.

Korea, in particular, has been a leader in the move toward smart cities. In A 

Study on the Implementation Strategies of Smart City Mobility, the authors 

lists some of the steps taken in Korea toward the establishment of smart 

cities, “the introduction of the ITS (intelligent transport system), transporta-

tion demand control, distribution of ecofriendly vehicles and establishment 

of sustainable transportation policies.” These developments also include 

the establishment of Songdo as a smart city, with the introduction of ITS as 

an integral part of the city. 

According to How is Seoul, Korea Transforming into a Smart City? - a 

report by the World Bank - Seoul began turning into a smart city in 2003 

with the introduction of the Seoul Smart Mobility Reform, which the Bank 

credits with raising the share of bus and subway riders to 70% of those get-

ting around the city from a low of under 30%. The report also takes note 

of Seoul’s smart waste and energy projects as well as its efforts to open up 

access to government data to ensure a more well-informed citizenry able to 

make smarter solutions to their problems. 

With all these smart city developments, Korea appears ready to leverage 

the advantages offered by cloud-connected vehicles. This innovation in the 

transportation sector offers the public highly improved service with mini-

mal investment by combining a widespread technology, such as collision 

avoidance, with artificial intelligence. Vehicles fitted with non-intrusive 

AI-powered surveying 

technology are the perfect tool to provide the up-to-date and accurate infor-

mation governments need to improve transportation efficiency and safety. 
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Appendix: Global Use Cases

Traffic Signs, Munich, Germany

Quantifying road risk allows decision-makers to identify dangerous road 

segments and intersections. Mobileye’s Road Risk Score classifies road 

segments on one of 5 levels of risk (very low, low, average, high, or very high) 

determined by aggregated mobility information based on driving behavior. 

In both road sections examined above, there is a sharp turn.

However, on the curve to the right drivers are experiencing a high rate of 

harsh cornering, as denoted by the dark red color (‘very high’ risk), while on 

Highway Ramps in Munich (June 2020) LEGEND

 Speed Limit

 Dangerous Curve Ahead

 Other

 

Road Risk Score

 Very High

 High

 Average

 Low

 Very low

Figure 5. Highway Ramps 

in Munich(June 2020)
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the other side – the curve to the left – drivers experience far fewer of these 

incidents (it’s colored ‘average’ or ‘low’ risk). One possible explanation for 

this is the presence or absence of traffic signs. In the stretch of road with a 

lower rate of harsh cornering, there are signs clearly warning drivers of the 

sharp turn ahead and clear speed sign, while in the opposite stretch of road 

with the higher rate, such signs are absent. 

Road Safety & Pavement Condition in Newcastle, UK

Potholes are a major issue in the UK. According to insurance comparison 

site Confused.com, the combined depth of UK potholes is over 30 km and 

they cost local governments over £3 million in damages between 2017 and 

2018. 

In addition, 28% of UK drivers said they either had a collision or a near-

miss due to potholes, and, of these, 17% reported they had lost control of 

their vehicle after hitting a pothole and 15% reported bursting a tire due to 

potholes.

According to data collected by Mobileye there may also be other dangers 

associated with these potholes. 

The map below shows a stretch of road in Newcastle, marked with the 

location of potholes (indicated by purple circles with larger circles indicating 

Newcastle, England, July 2020 LEGEND

Potholes

 
Roads
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Figure 6. Newcastle, En-

gland(July 2020)
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larger potholes), which were detected by Mobileye technology, along with 

incidents of harsh braking (indicated by dark red lines), also recorded using 

Mobileye technology. It is interesting to note the high correlation between 

incidents of harsh braking and the presence of potholes.

This means that in addition to damage from the potholes themselves driv-

ers and vehicles suffer from safety hazards and vehicle damage resulting 

from harsh braking.

This data can not only accurately locate potholes, it can specify which 

potholes are causing the most harsh braking incidents, indicating they may 

pose a particular danger to the public.  

Cycle Lanes, New York, USA & Barcelona, Spain

In the cases of New York and Barcelona we see maps that provide a de-

tailed look at bike lane use in a section of the two cities. 

New York: The need for this type of planning is especially acute in New 

York, as, despite a campaign to make cycling safer, 2019 sadly saw the 

greatest number of cycling fatalities since 2000. 

Taken as a whole, this map reflects a number of interesting phenomena. 

First, there are bike lanes (white dotted lines) that are heavily trafficked by 

cyclists – yellow areas running along these white dotted lines. Then there 

are a number of yellow areas outside these bike lanes, road segments that 

may be good places for future bike lanes e.g. north of Bushwick Gardens. 

In addition, south of Fresh Pond there is an area where the bike lane re-

quires two turns to continue the east/west path, but most bikers choose to 

leave the bike lane and go straight. The city may want to consider relocat-

ing the bike lane, allowing cyclists to continue straight along a bike path. 

Finally, there are bike lanes that seem to be rarely used by cyclists. Maybe 

some of these lanes are extraneous and should be removed or maybe they 

are poorly marked and need an upgrade. 
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Barcelona: In 2019 the city of Barcelona had 209kilometers of bicycle 

lanes. In order to analyze the safety impact of these lanes – that were part 

of the city’s ‘Bicycle Strategy for Barcelona’ - Mobileye examined near-

miss incidents with cyclists that were inferred from the cyclist collision 

warning alerts gathered by Mobileye.  The blue lines on the map represent 

the bicycle lanes and the rate of near misses is shown in yellow & red (de-

pending on intensity).

By using these maps, city officials can examine danger zones and try to 

implement solutions to improve cyclists’ safety before a collision occurs.

 

New York City, US, September 2020 LEGEND
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Figure 7. New York City, 

US(September 2020)
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Future of Mobileye and Daegu City

 As noted in the Daegu City case study, Mobileye is already working on a 

smart city project in Daegu City, Korea. This has involved installing col-

lision avoidance devices on taxis in the city, allowing them to collect data 

about city assets and mobility. The taxis also benefit from the Mobileye 

collision avoidance system bringing additional safety to Daegu's streets. 

Since implementation, the project has identified a number of valuable in-

sights for city officials:

 High-risk road segments
 Objects on the road shoulders
 Construction areas
 Pedestrians on high speed roads

Barcelona, July 2020 LEGEND
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2020)
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As part of this data collection, Mobileye has created an HD map of the 

city, making the city ready for autonomous vehicles. At CES 2020 Mobil-

eye and Daegu City announced they would be working together on another 

crucial addition to the smart city – bringing robotaxis to Daegu City.     

Figure 9. Track record of 

Mobileye
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ABSTRACT

This article will examine the main themes in urban mobility and smart 

transport policy from the population density point of view by comparing issues 

in high-density urban areas, low-density urban areas and rural areas. It will 

look at transport innovation initiatives over the past ten years, the changes 

experienced during the COVID-19 pandemic and examine how mobility and 

smart transport will change in the post-COVID-19 era.

To complete this assesment structured interviews were conducted with 

transport and mobility stakeholders in New York, Barcelona, Detroit and 

Nebraska to give a background to policy issues in the various regions. The 

interviews were conducted with members of private industry, academia and 

the public sector.

The article does not seek to forecast traveler behavior but to present an overall 

view of policy issues related to each type of environment. Population density 

has had a direct relationship with transport innovation over the last decade 

but there is an expectation that through partnership with private industry and 

due to the growth of micromobility, lower density urban environments may 

prove extremely dynamic over the next decade. Furthermore, public-private 

partnerships will be key in every segment of the transport network to reduce 

risk to the public sector and enable high levels of innovation and service. In the 

assessment of rural mobility, the pandemic has made it clear that connectivity 

continues to be a roadblock to smart transport innovation.

As an assesment of policy, this article concludes that the biggest change 

in coming years will be a reduction in the need for transportation and that 

micromobility and public private partnerships will be key to the development 

of the smart transport sector in the post-COVID-19 world.

KEYWORDS

Urban Mobility, Smart Transport, Micromobility, Autonomous Vehicles, Public Private 

Partnerships (PPPs), Connectivity, Rural Mobility



287

초록

이 논문은 인구 밀도 관점에서 고밀도 도시지역, 저밀도 도시지역, 그리고 농촌지역의 이슈들을 

비교해 봄으로써 도시 모빌리티와 스마트 교통정책 분야에서의 주요 주제를 검토하고 있다. 이 논

문은 과거 10년 동안의 교통 혁신 이니셔티브, COVID-19 대유행 동안 경험한 변화들을 살펴보

았고, COVID-19 이후 시대에 모빌리티와 스마트 교통이 어떻게 변화할 것인지를 조사하였다.

이 연구에서는 다양한 지역의 정책 이슈들에 대한 배경 지식을 제공하기 위하여 뉴욕, 바르셀로

나, 디트로이트 및 네브래스카의 교통 및 모빌리티 관련 이해관계자들에 대한 구조화 된 인터뷰를 

수행하여 평가를 완료하였다. 인터뷰는 민간 기업, 학계 및 공공 부문의 구성원들을 대상으로 수

행되었다.

이 논문에서 여행자들의 행동을 예측하고자 하지는 않았으며, 각 지역의 환경 유형과 관련된 정책 

이슈들에 대한 전체적인 관점을 제시하고자 하였다. 인구밀도는 지난 10년 동안 교통 혁신과 직

접적인 관계가 있었지만, 민간산업과의 파트너십 및 마이크로 모빌리티의 성장으로 인해 밀도가 

낮은 도시환경이 향후 10년 동안 더욱 극단적으로 역동적일 수 있음이 입증될 것으로 예상된다. 

또한, 공공-민간 파트너십이 공공부문에 대한 위험을 줄이고 높은 수준의 혁신과 서비스를 가능

하게 하기 위해 교통 네트워크의 모든 국면에서 핵심이 될 것으로 보고 있다. 농촌의 모비리티 평

가에서, 펜데믹은 연결성이 스마트 교통 혁신의 장애물이라는 것을 명확히 해주었다. 

정책에 대한 평가로서, 이 논문은 앞으로 몇 년 동안에 나타날 가장 큰 변화는 교통니즈의 축소이

고, 마이크로 모빌리티 및 공공-민간 파트너십이 COVID-19 이후 세계에서 스마트 교통 개발의 

핵심이 될 것이라는 결론을 내리고 있다. 

키워드 

도시 모빌리티, 스마트 교통, 마이크로 모빌리티, 자율주행 자동차, 공공-민간 파트너십

(PPPs), 연결성, 농촌 이동성
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Urban Mobility and Smart Transport have been top-of-mind issues for 

city governments and city planners since the world realized that the 

private-vehicle-based mobility model made popular after World War II was 

not going to be sustainable indefinitely. During the post-war development 

years, cities embraced the use of private cars as a way of opening up mo-

bility in rapidly growing cities and suburbs. A vast number of car-friendly 

infrastructure projects were undertaken to support the growth of car traffic 

in both the developing and developed world. The use of non-motorized 

transportation was relegated, for the most part, to areas of the world in de-

velopment such as the People’s Republic of China (PRC). 

In 1985 the British pop group Wham! visited the People’s Republic of 

China and released a video of the throngs of bicyclists in the city center of 

Beijing. For many Westerners, for whom private cars had become synony-

mous with personal mobility, these images of high bicycle-to-car ratios in 

China’s capital city were an impactful visualization of the different socio-

economic level between the PRC and the car-centric developed world. At 

the time no one stopped to compare mobility levels and what they meant 

for a citizen’s quality of life in bicycle-intensive Beijing and private-vehi-

cle-intensive New York. It was mostly assumed that cars were preferable 

and offered a superior level of mobility to any other form of transportation.

It was around that time or soon after when the tide started to turn in cities 

and city governments started to see congestion and emissions as a growing 

problem. During the 1990s many city governments started to look at ways 

to limit the toll vehicle traffic was taking on the quality of life in their cit-

ies. Continuing the Beijing example as a proxy for the developing world, 

cars began to take over the city in the 1990s and the city began to experi-

ence dramatic increases in congestion and pollution levels. 

Toward the late 1990s global cities began to plan for and implement trans-

portation reform. Some cities have been more effective than others in re-

forming their transportation sector and in the last decade we have seen an 
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explosion of public-private partnerships around the world as the emphasis 

on decreasing CO2 emissions has been moved to the top of the agenda for 

citizens, city governments and transport authorities and the public sector 

has sought to outsource the cost of technology by giving up control of 

some operational elements of the transport sector.

Older and denser cities turned to public transportation reforms that would 

extend the transportation network in those cities and relieve cramped city 

centers of debilitating traffic jams. Most public transport metro systems in 

Europe in Asia have grown considerably over he past 20 years, giving res-

idents increased public transport accessibility. For example, the Barcelona 

metro grew from 5 to 12 lines between 2000 to 2020 and most of the orig-

inal 5 lines were extended during that time. Singapore’s MRT also grew 

from to 2 to 6 lines and extended the original 2 lines over the same time 

period. 

In addition to this we have seen considerable transport reforms around the 

world that make public transportation easier to use. One notable example 

is the 2004 Seoul public transport reforms which not only increased the 

level of reliability in service but also unified transport payment systems 

and enabled Seoul to become a pioneer in data-driven public transport. 

The octopus card in Hong Kong was also a game-changer in transport card 

integration, allowing residents to charge and use their transport cards for 

micro-purchases in the expansive network of retail outlets adjacent to the 

metro lines.

Many of the cities that have fast-tracked the expansion of their public 

transport systems are cities that were designed before the invention of the 

automobile and experienced a great deal of pain when automobile traffic 

started to grow exponentially. Levels of congestion and pollution began 

to rise at an uncontrolled rate and cities were faced with tough choices on 

how to relieve the pressure on transport systems. Cities started to rethink 

the “user experience” and, for the most part, moved toward a model of 
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adjusting the way people move around the cities instead of adjusting the 

cities to accommodate private forms of transportation.

Since 2010, cities governments and authorities have discovered new, dy-

namic tools to help them improve both accessibility to transportation and 

user experience. Mobile networks, big data tools and smart technology 
(Internet of Things) have given transport authorities the opportunity to make 

significant changes in mobility. The results are clearest in the world’s most 

developed and densest cities but newer and less dense cities are also seeing 

changes related to urban renewal and emission reduction. Rural areas have 

been lagging behind as access to the Internet continues to be an issue.

In 2020, in the midst of mobility innovation plans, the entire world un-

derwent an extremely dramatic reduction in mobility with the onset of the 

COVID-19 Pandemic. Entire cities shut down for weeks and most urban 

transport systems were reduced to less than 50% of their normal capacity. 

Regional and international transport systems fell off a cliff with a previ-

ously unimaginable series of mobility restrictions put in place to curtail the 

spread of infection of the virus. 

Mobility reduction and mobility controls have been a centerpiece of 

COVID-19 response strategies worldwide, causing the disruption of many 

mobility initiatives based on shared services. Nonetheless, as we look to 

the post-COVID-19 world we see transport authorities considering how 

they can use the period of reduced global mobility to create more efficient, 

more equitable and more sanitary mobility models for the future.

Discussion of transport efficiency has been closely linked to smart mobility 

initiatives in the past decade. The term smart mobility is usually used in 

discussions of automation or artificial intelligence in the transport sector. 

This is an extremely important area of innovation because it allows ma-

chines to monitor and react to problems in real time without the need for 

human intervention (and the accompanying human error). It also allows us to 

Plan to use scooters in future

Plan to use micro mobility on a daily basis

Purchased a bike or scooter during the pandemic

Purchased a car, truck or motorcycle

Worked from home more often

Commuted outside of the rush hour

None
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collect, store and analyze large amounts of data so that it is available not 

only for current uses, but for future uses as well. Data-driven transport 

initiatives can be created to postulate results of new initiatives, which is a 

valuable tool when assessing the effects of changes to the transportation 

network before actually making those changes.

Smart mobility is central to the discussion of transportation because it 

affects the level of efficiency in transportation networks. Since the devel-

opment of this technology, cities have tested methods related to making 

almost every element of the grid smart or technologically advanced. Where 

there have been some difficulties in improvement is with scalability of 

some smart mobility options and policies for multi-modal balance in spa-

cial and regulatory terms.

The COVID-19 crisis has enabled stakeholders to rethink mobility and see 

where greater efficiencies can be found. The crisis has also brought about 

changes in traveler behavior across the globe, as depicted in Figure 1. The 

forms of transit that have triumphed in 2020 have undoubtedly been the 

private car and forms of micro mobility like the bicycle and the electric 

scooter because of the privacy element of these modes of transportation. 

Figure 1.  What trans-

por t - re la ted  changes 

have you made due to 

COVID-19?

Source: Lime Survey of Transport preferences in NYC, Seattle, Berlin, London and Seoul (June 2020)

Percentage change from pre-pandemic levels
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There has, however, been a very unequal distribution of where these forms 

of transportation have been used and very different models in terms of how 

cities have chosen to promote these forms of transportation, which gives 

us a pretty good indication of where priorities will be in the post-COVID 

world.

The are three different categories in how transport efficiency can be ap-

proached and dealt with: urban mobility in high-density cities, urban mo-

bility in low-density cities/suburban mobility, and rural mobility. Although 

there is a fair amount of cross over among categories, creating an efficient 

and innovative plan for transportation is integrally linked to population 

density.

 

Urban mobility in dense, 
high-traffic cities

●Urban areas are undoubtedly the stars of the mobility 

world. Ask any mobility expert for an example of transport efficiency and 

they will not only give you a list of three or four cities who are getting 

it right but also a list of cities that are making ambitious changes to curb 

congestion and pollution. Population density is a clear factor that makes it 

easier for transport authorities to focus on transport innovation and there is 

a destiny sweet spot in which density can be combined with connectivity, 

high levels of tech savvy among the general population and good 

governance to yield smart mobility.

Melinda Hanson of Electric Avenue, a public affairs and mobility strategy 

consultancy in New York City, put it clearly, “The urban and suburban 

areas are where we can get wins because of density. It is the low-hanging 

fruit and only requires the repurposing of the space we already have.”
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The problem is that repurposing space in urban communities is bothersome 

because it makes changes to the way that people are used to commuting. 

Space carries a premium and time is money in major urban centers so im-

plementing new mobility plans often meets with a fair amount of pushback 

from citizens who are used to doing things a certain way. 

During the COVID-19 lockdowns in early 2020 these dense, urban centers 

were sent scrambling to find an efficient balance between scaling back 

transportation options to support regional/national lockdown policies and 

providing sufficient transport options for essential workers safely. It was 

a daunting task but after the initial reactionary phases and a lull between 

lockdown periods, cities were able to prepare and plan for the next wave 

and it has been during the second half of 2020 where we have seen a great 

deal of movement in smart transportation methods in cities.

Micromobility options, specifically bicycles and scooters, is where we 

have seen the greatest amount of growth and where we might expect to 

see the greatest lasting effects in the post COVID-19 era. Most urban cit-

ies saw double-digit growth in cycling in 2020 during a period when only 

a fraction of city residents were moving and when tourism levels fell to 

virtually zero. Bicycles came out as the big winners because most cities al-

ready had a cycling system in place so it was easier for users to shift from 

one established form of transportation to another. 

The rise in usage of other micromobility options, such as scooters and 

e-scooters, was decidedly less dramatic overall due to limited penetration 

in cities before the pandemic. It could, however, have a greater impact on 

the future of mobility because some data suggests that it is the preferred 

form of smart transportation because it offers more flexibility and is suited 

for greater travel distances.

“The use of light electric vehicles including e-scooters and e-bikes is 

growing much faster [than other forms of transportation]. Scooters are an 

extremely accessible mode of transportation and can be less intimidating 
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than bicycles. Shared e-scooters have been many people’s first experience 

with micromobility, and people love that they’re motorized, easy to ride, 

and convenient.” Hanson explained. 

“The batteries on electric micromobility vehicles have gotten so much bet-

ter over the past few years, and with that, the quality of vehicle design is so 

much higher than it was just a few years ago. I think that what’s happening 

now is just the beginning of far greater electric mobility uptake. E-bike and 

e-scooter will continue to improve, and next will come tricycles and even 

enclosed pods. That is the next frontier.”

City governments have been looking for ways to improve the mobility 

share balance but as mentioned previously, it can be difficult to make dra-

matic changes while the city is operating at full capacity. When authorities 

were able to catch up with the reality of the situation in mid-2020, many 

cities saw an opportunity to make changes that would otherwise be too 

painful. We saw the extension of bicycle lanes in many major cities created 

by taking lanes from car traffic and giving them to micromobility traffic. 

Figure 2. Bike lane ex-

t e n s i o n s  d u r i n g  t h e 

COVID-19 Pandemic

Sources: City government press releases
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Figure 2 shows the biking infrastructure expansion across global cities. 

Some cities also took space normally reserved for parking or the circula-

tion of vehicles and repurposed it to walkways or public space. New York 

restaurants famously moved tables out to the curbs and removed parking 

lanes for additional dining space. Paris accelerated plans to make the 

French capital a “city of fifteen minutes” by increasing bike lanes and in-

centivizing people across the country to get their bikes repaired. Most large 

cities have similar examples of spacial adjustments that normally would 

not be possible because it would have caused traffic bottlenecks, but during 

these mobility-light times have been made possible.

It is true that some of these changes may not be permanent but what is 

clear is that many of them will be because the growth in micromobility is 

being fostered by a coordination of public and private efforts. In Barcelo-

na the shared bicycle service, Bicing, has been around for over a decade. 

The users of the Bicing service have generally been people who either use 

shared biking services for leisure activities or people who are switching 

from riding the bus or metro to biking. People who tend to use private ve-

hicles for their commute have generally not switched to biking unless they 

have a route with a high percentage of greenery and their bike commute is 

less than 30 minutes. This translated to a high percentage of Bicing users 

coming from other forms of public transportation and any initial growth 

in Bicing usage during the post-lockdown pandemic was accompanied by 

equally retracted growth of shared public transportation.

Even with a very progressive city government and a temperate climate 

in Barcelona, the initiative did not make a significant dent in the pollu-

tion-producing vehicle traffic in its first years of operation because it was 

difficult to incentivize vehicle owners to give up their cars in favor of other 

more sustainable forms of transportation. After the initial COVID-19 lock-

down, the city authorities saw an opportunity to fast-track some reforms to 

encourage growth of environmentally-friendly transportation in the city.
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In November of 2020 authorities began reforms of one of the main thor-

oughfares in the city, Aragó Street(Calle de Aragó). As part of a larger and 

long-standing plan to promote the development of Superblocks in Barce-

lona, the city is taking advantage of the lull in traffic to take lanes for bi-

cycles. The street, as visible in Figure 3, runs through the central Example 

district of the city and was a unidirectional, six-lane street until 2018. In 

2019 one lane was taken for the enhanced bus routes and now another lane 

is being taken for a dedicated bicycle lane. Even in times of pandemic, the 

move did not go by unnoticed by critics but the government is persisting 

with the hope that these moves will encourage commuters to rethink their 

transport choices.

The role of PPPs

Part of decision that some city governments have been taking to promote 

sustainable mobility in their cities has not been a simple case of city offi-

Figure 3. Map of Barcelo-

na showing the length of 

the Aragó bike lane

Source: BCN Lab for Urban Environmental Justice and Sustainability/Javier Zarracina/Vox
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cials responding to an unprecedented and temporary situation. In the most 

progressive cities we are seeing coordinated efforts with private sector en-

tities to implement long-term changes that they hope will have a dynamic 

effect on the status quo.

Public Private Partnerships (PPPs) have become a regular feature in pro-

gressive smart city plans because the need for high levels of technological 

innovation and organization require a level of agility that is difficult for 

government processes to provide. The technical capabilities required of a 

dockless scooter system are complex and the need for quick response time 

in a constantly-changing customer and regulatory environment is key. Of 

course there are drawbacks to private companies taking over traditionally 

public functions related to abuse by involved parties but those are excep-

tions. Getting PPPs right is all about balance and for the sake of this dis-

cussion we will assume that most PPPs work as they are designed to.

PPPs work well in terms of mitigating risk in government investments, 

allowing public money to be spent only on successful technology. Gov-

ernments are much more sensitive to costs than to profits and are generally 

bad at managing surpluses so it does not seem surprising that they would 

be willing to give up the potential income coming from new services for 

reduced risk of investment in new technology. As cities look to intensify 

their efforts to provide more expansive services on budgets that are remain-

ing constant or shrinking, farming out the risk of innovation to the private 

sector seems like a natural development. 

Points pivotal to PPP success are regulation and service level agreements, 

especially in a sector as vital to city life as transportation is. Even though 

the government is relaying on private companies to provide services in an 

independent and profit-seeking manner, it is essential that the public sector 

maintain a regulatory view of the services. And beyond regulation, city 

officials must also ensure that these agreements are indeed partnerships 

which function in a coordinated manner.
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The Barcelona case is a good example of this. As discussed above, the city 

is implementing progressive reforms to the mobility policy by repurposing 

traffic zones but these changes alone can not only make so much differ-

ence. To amplify the effects of mobility reforms, Bicing is also stepping 

up their service by expanding their network of biking docks to new parts 

of the city and upgrading their customer interface with a new app. In this 

coordinated way, the city and operator can increase bicycle usage in the 

city of Barcelona. Figure 4 shows a mock up visualization of Aragó Street, 

once called the urban freeway in the city.

Similar cases can be observed globally. In US cities we are seeing similar 

rises in scooter usage as city governments realize that partnering with pri-

vate operators can improve mobility and emission levels with relatively lit-

tle public investment. The scooter example is somewhat different because 

it was not established before the onset of the pandemic and the pain from 

initial lockdowns was devastating to many scooter operators. The good 

news is that most micromobility watchers suggest that the market demand 

for electric scooters will come out of the pandemic lockdowns strong with 

a number of cities implementing new mobility plans with electric scooters 

in mind.

Figure 4. Aragó street 

bike lane visual represen-

tation

Sources: Barcelona City Hall
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Lower density urban and 
suburban environments

●High-density urban environments are the stars of 

mobility but lower-density urban environments are definitely the ones to 

watch in the coming decade. Autonomous vehicles (AVs) will revolutionize 

lower-density urban cities before expanding to high-density urban and later 

rural areas.  

An example of this planning can be seen in Figure 5, depicting the planned 

progression for AV technology across China. Lower density urban and 

suburban environments allow for controlled, low-speed testing of the new 

technology without causing major traffic bottlenecks. When the sensor 

technology reaches a higher level, only then can the technology be extend-

ed to high-density urban areas and only when AVs are capable of function-

ing safely at high-speeds are they able to be extended to rural areas. The 

impact of AVs in each environment will be dynamic but will require an 

increased level of investment for AV infrastructure. 

When considering shared public transportation and micromobility, repur-

posing high-traffic environments where multiple mobility options exist is a 

game governments can easily win because it is about changing habits and 

enhancing services that already exist. Mobility outside of these high-densi-

ty environments is a little trickier. 

The modal share in lower-density environments has less players and the 

average distance to public transportation is generally greater. This makes it 

more challenging for authorities to repurpose space because there are fewer 

options for commuters to be pushed into. In addition to this, lower density 

cities generally have a larger percentage of surface area dedicated to pri-

vate vehicle infrastructure so while they may feel pain due to pollution and 
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outdated infrastructure, congestion has been slightly less painful to citizens 

and as such a slightly less-urgent issue for city governments over the years. 

Of course this does not mean that transport authorities have not been plan-

ning innovative reform but it does mean that this reform has been slower in 

implementation in less dense areas where it not necessarily seen as a quick 

win.

The city of Detroit, Michigan is a great example of mobility strategy in 

lower density urban environments. Detroit is not only a city that developed 

after the invention of the automobile but it is arguably the global capital of 

the automobile, even if it is no longer the capital of automobile production. 

Nicknamed the Motor City, Detroit’s DNA is explicitly tied to the private 

vehicle. Nonetheless, Detroit is making strong efforts to improve mobility 

levels to transform themselves from The Motor City into The Mobility 

City and using transport reform as a vehicle for urban renewal. 

Figure 5. Implementation 

plan for Autonomous Vehi-

cles in China are defined 

by population density

Source: McKinsey Center for Future Mobility

Use cases and passenger-kilometers addressable by autonomous vehicles over time,1 % of passenger-
kilometers traveled
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It should be noted that Detroit serves as an excellent example for the chal-

lenges of mobility reform in lower density urban environments because 

Detroit has the problems of an urban environment but does not really fall 

into that sweet spot that smart technology has been designed for until now. 

Detroit is one of the most obese cities in the United States and also one of 

the cities with the highest poverty rates in the country and these issues are, 

at least in part, indirect results of a lack of mobility planning in the city. So 

on top of the problems that are a direct result of the prevalence of private 

car usage, congestion and emission levels, the city government also has the 

indirect issues of private car usage, obesity and poverty, to take into con-

sideration when overhauling their mobility policy. 

All of these issues are represented in Detroit’s mobility reform plan from 

2018 as outlined in Figure 6. The plan includes usual mobility upgrades 

such as increasing frequency and convenience of city bus service by the 

Detroit Department of Transportation (DDOT) as well as upgrades to in-

frastructure including new bus shelters with real-time service updates. 

Building on the upgrades to the existing public transportation network, the 

plan also reveals proactive promotion of infrastructure for pedestrians and 

micromobility including smart traffic lights for multimodal balance, traffic 

calming infrastructure to decrease speed of traffic and improved pedestrian 

crossings to promote foot traffic in the city center. These improvements 

are relatively usual for urban mobility strategies but Detroit, as with low-

er-density urban environments, also includes upgrades to private vehicle 

infrastructure including an initiative for lowering insurance premiums on 

private vehicles to keep car ownership affordable, the greening of road-

ways throughout the city to make commutes more comfortable and the 

resurfacing of almost 500 km of road with an eye toward supporting the 

expansion of autonomous vehicle traffic.

Some of these upgrades are clearly not something new in transport inno-

vation. The good news for Detroit and lower density urban centers is that 

Smart Transport technology has been developed and tested in higher-den-
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Source: City of Detroit Strategic Plan for Transportation (2018)

When fully implemented, this plan will transform 
transportation in our city.

Smart technology in traffic
signals will improve traffic
flow and pedestrian access.

The ParkDetroit app will 
include additional features 
and we willpilot new pricing 
techniques to improve the 
availability of on-street parking.

We will continue to work
with the state legislature to pass
auto insurance reform to reduce
the cost of insurance for 260,000
households in Detroit.

DDOT will increase service
on ten high-capacity routes and will
feature a new bus design and Wi-Fi.

Street safety improvements
will include new and better
crosswalks and shorter
crossings for people
on foot.

Public Works will 
rehab or resurface 
300 miles of street.

A new utility coordination committee will 
coordinate roadway infrastructure projects and 
reduce their impact on Detroiters.

50 new bus shelters 
will be installed by 2019 
and all new shelters will 
include maps and real-
time arrival information by 
2021. 

DDOT will make it easier 
to pay for the bus with 
mobile ticketing and off-
board payments in 2019. 

Leading pedestrian intervals,
providing people on foot with
a head start at intersections,
will be piloted at five locations
in 2019.

Mobility in
Detroit 2022
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sity cities so now it is only a question of adapting it to these lower density 

areas. In addition, Detroit has a vibrant transport innovation cluster and 

some strong private partners with a vested interest in making Detroit an 

example for lower-density mobility reform.

What is immediately clear about transportation reform in a lower den-

sity urban centers is that the car is not being pushed out as it is in some 

high-density urban centers. The strategy for Detroit is to provide improved 

forms of urban transportation to add convenience and safety for commut-

ers, greater efficiency for private vehicles such as smart traffic lights and 

parking apps and on-demand and autonomous services.

“The biggest trend we are going to see is on demand anytime transporta-

tion,” says Andy Palanisamy, Head of Mobility Engagement at Ford Mo-

bility. “The thrust areas are automation, connectivity, electrification and 

shared services. Driverless vehicles are going to be key and the opportuni-

ties are endless to find solutions.” 

Palanisamy continued, “For example currently there are areas where taxis 

don’t want to go because the taxi driver is averse to a certain area of town. 

An autonomous vehicle, that runs on non-polluting electric power and 

is connected to both smart infrastructure beacons in the city as well as a 

shared service application, can do it because automated services can pro-

vide solutions in every use case. The next ten years are going to be dynam-

ic in the mobility space.”

And creating PPPs for autonomous vehicle innovation is an area where 

Detroit expects to make their mark. Ford Mobility is just one of the private 

partners Detroit has in building their new mobility strategy and they took 

an active role in providing solutions for the city during the COVID-19 

crisis in 2020. The City of Detroit, together with a group of four non-profit 

and private companies which included Spin, an e-scooter company owned 

for Ford, and General Motors’ e-bike division, created a pilot program for 

Figure 6. Mobility Goals 

for 2022 from the City of 

Detroit, Michigan
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essential workers to ensure that there were enough transport options avail-

able to those who needed mobility during the pandemic. Micromobility 

options existed in the city before the pandemic but the market was frag-

mented and there was no central organization. The pilot focused on safety 

and convenience and not only sought to get transportation to those who 

need it but also to educate users on best-practices for micromobility usage. 

This centralized service could likely serve as a forerunner for a broader 

and more convenient micromobility program for Detroit in the future.

In addition to the micromobility pilot, an autonomous mobility startup 

and recipient of a grant from the mobility initiative of the Michigan Eco-

nomic Development Corporation called IXR Mobility launched an auton-

omous shuttle to transport seniors and the disabled to local hospitals for 

COVID-19 testing after the Detroit mayor rolled out a stronger push for 

universal testing to stop the speed of contagion. The startup launched in 

August of 2020 and offers free, non-emergency shuttle services.

Both the micromobility and autonomous shuttle programs may have been 

in some form planned as part of a greater mobility strategy for the city but 

it is hard to imagine that the launch of these services as well as the atten-

tion to safety was not fast-tracked because of the pandemic and the unique 

situation it created. In the post-COVID-19 world it is certain that these 

initiatives will help diversify the modal balance in the city of Detroit and 

serve as a model for other lower density urban areas.

If we look to other lower density urban areas without such a strong transpor-

tation cluster, we see less significant change and innovation. Cities where 

residents principally depend on private vehicle transport continued to do 

so but have pushed through additional smart transport upgrades to enhance 

mobility during 2020. The Kansas City Transport Authority waived fees for 

public transportation and partnered with a private micromobility company, 

Drop Mobility, to provide free 20-minute e-bike and e-scooter rides across 

the city. The city of Edmonton, Alberta installed sensors at 56 cross-walks 
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in the city to eliminate the need for pedestrians to press the button to get 

a walk signal. The initiative was put in place in April 2020 to encourage 

social distancing and comes after a pilot program for adaptive traffic lights 

fitted with heat sensors was rolled out in October 2019. These examples of 

city-wide efforts were undoubtedly already included in local mobility plans 

but perhaps not given priority until the conditions of the COVID-19 pan-

demic shifted city priorities to promote safe, efficient transport. 

Although the changes in these lower-density cities are not as flashy and 

high-impact as the Paris or Seoul reforms, the changes to be seen in these 

less pedestrian-friendly environments are significant because they allowing 

the cities like Detroit to start a conversation about adopting smart transport 

technology in lower density urban communities and encouraging the use of 

micromobility in areas that are naturally less pedestrian-friendly. 

Rural Mobility

●“High-impact mobility strategy” and “smart transport 

technology” are two phrases heard often in transport innovation but 

unfortunately are not very applicable to rural mobility plans. The focus 

of most discussion around the future of mobility is focused on the high-

density urban sector and the almost unlimited potential for transport 

innovation. At Smart City conferences it is not uncommon to see 

innovative transport proposals that literally take ones breath away and 

inspire dreams of shiny, smog-free cities that allow residents to take 

advantage of the variety offered in urban life in relative comfort. This 

innovative modernity can be extended to less dense regions for those who 

prefer a little more personal space with automated transport and enhanced 

micromobility infrastructure. In all of these shiny dreams a variety of 

restaurants with top-quality food and the ability to escape to nature remain 
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central yet there is little attention paid to rural mobility.

It is true, most of the time we are talking about smart cities not smart world 

but as we examine that ways in which covid-19 is changing mobility for 

good, it is necessary that we look at if and how rural mobility is being af-

fected as this somewhat overlooked area of the transport sector will play a 

vital role in the development of the new normal. 

During the COVID-19 crisis rural communities were not part of the initial 

response conversation in terms of public transportation but rural communi-

ties were affected by supply chain and logistics transportation issues. Even 

though the increased demand for goods created a mini-boom in the indus-

try, terrestrial logistics companies struggled at the onset of the crisis due to 

lack of crisis planning and the vulnerability of drivers to a virus as conta-

gious as COVID-19. Updating their systems to enable digital and contact-

less procedures were key but keeping drivers safe and healthy continues to 

be an issue. And any bumps in the road experienced by logistics companies 

are bound to be felt in rural areas due to the extra effort necessary for de-

livery to their region and the possible delays that may incur.

This work focuses on mobility and the trucking and logistics industry is an 

area of transportation studies that not only affects the ability to find nec-

essary goods in rural areas but it directly affects rural mobility because it 

has a big impact on the principle infrastructure for mobility in rural areas: 

roads. Since there are few options for mobility in rural areas beyond the 

private vehicle the state of rural infrastructure is extremely relevant to rural 

mobility.

Focusing on the area of public transportation, COVID-19 did little to af-

fect levels of public transportation in rural areas because there is so little 

public transportation. Where mobility in rural areas has seen the greatest 

improvement is the lack of need for mobility due to stay-at-home orders. 

All parts of society are seeing changes in the need for mobility and much 
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of Smart City policy in urban areas has focused on limiting the need for 

transportation in recent years with high-profile examples including Kore-

an government office de-centralization out of the Seoul Metropolitan area 

and the Superblock strategy in Barcelona. Rural mobility however brings a 

different, decidedly non-urban problem into the mobility equation - lack of 

connectivity.

As illustrated by the map of connectivity of the United States in Figure 7, 

there are still large swathes of the developed world that lack connectivity. 

According to the Federal Communications Commission (FCC), the US 

government agency that regulates communication, roughly 65% of the 

counties tested in the United States fell below federal broadband standards 

of 25 mpbs for downloads and 3 mpbs for uploads. It is important to note 

that FFC minimum standards are the level adequate for one household

4 connection so many of the rural areas that pass the minimum requirement 

Figure 7. Average Cel-

lular and Fixed Wireless 

Speeds in the USA, 2019

Source: National Association of Counties

Below FCC Minimum Standard (mbps)     Above FCC Minimum Standard (mbps) 

802 212323 141237

-25 257-10 5 10-5 0

382
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wouñd still be inadequate if there are multiple devices in a household. 

We know that connectivity is an issue in the developing world, where the 

problem is more acute, but if we can begin bringing connectivity to rural 

areas where there are resources for increasing connectivity this can serve 

as a future roadmap for connectivity in rural areas of developing countries. 

During the COVID-19 lockdowns many people living in rural areas, where 

socioeconomic levels tend to already be lower, struggled to work from 

home because they lacked the same level of connectivity available in urban 

areas. So COVID-19 made connectivity a central issue in rural mobility.

Luckily, connectivity is a mobility issue with a relatively easy fix and the 

potential benefits to improving connectivity in rural areas are endless. In 

December of 2020 the FCC announced 9.2 billion USD for increasing con-

nectivity in the United States and the incoming Biden administration has 

already signaled that they plan to increase this funding. When rural areas 

have higher levels of connectivity there is little that keeps rural workers 

from enjoying the surge in workplace flexibility, which helps maintain 

economic activity in the area while keeping workers safe and healthy. Ad-

ditionally, connectivity can increase the attractiveness of rural areas for the 

increasing number of urban professionals that are able to work from home 

and are considering leaving highly-congested urban areas, which would 

also help alleviate congestion and pollution problems in urban areas. 

Strong, consistent levels of connectivity across rural areas would also go 

a long way to extending autonomous vehicle networks and enabling the 

implementation of intelligent transport systems on rural roads. Due to the 

characteristics of rural infrastructure, safety is an issue and traffic fatality 

rates are higher due to low budgets and inadequate safety measures such as 

road dividers, speed measurement and rumble strips. Connectivity would 

allow rural roads to be added to the smart transport grid and allow further 

implementation of smart transport technology.

No discussion of rural mobility can be complete with paying some atten-

tion to the greater category of equity. There is much discussion of urban 
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poverty and it’s relationship with transport mobility and rural poverty is 

equally related to transport mobility. Central to these discussions are econ-

omies of scale. Cities with high levels of urban poverty look to reorganize 

public transportation to increase connectivity with low-income neighbor-

hoods. In the rural context, this is much more difficult due to a full-scale 

reliance on private vehicles and their associated costs. Furthermore, high 

percentages of the rural population have issues related to reduced-mobility 

and are vulnerable to the services available for mobility assistance. 

“Rural mobility goes into a broader category and that is equity,” explains 

Professor Laurence Rilett, Director of the Mid-America Transportation 

Center at the University of Nebraska-Lincoln. “Minority populations suffer 

from the lack of mobility and rural residents can often be put into this cat-

egory. Talking about rural mobility has a lot to do with equity and this will 

be something that we will need to study. If you can’t get services to rural 

residents then this is a problem. Solving those issues or scaling ride-shar-

ing options, subsidized by the government, is going to be key.”

Even in areas where connectivity is strong enough to support off-site em-

ployees and reduce the need for daily commutes, COVID-19 shined a light 

on the inequalities of rural development and the need for improved trans-

portation options. Low-income rural communities have been hard hit by 

the pandemic because many are the essential workers in supermarkets and 

take out restaurants that require in-person attendance and who enjoy little 

job security. For these essential workers reliable transportation is a lifeline 

not only for the workers but for the communities as a whole.

As cash-strapped governments realize the importance of transport equity for 

rural mobility, they too see the advantages of partnering with the private sec-

tor to find cost-effective solutions. And that is not exactly a new idea.

“PPPs are very good at being efficient. If you look back 100 years, more 

mobility services were privately run but as mobility grew, services and 
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infrastructure became too expensive and only the government had the re-

sources to pay for it,” says Rilett.

The rural community seems to have a heightened sense of the need for 

good transportation from the months of pandemic so now it will be up to 

authorities to sell the idea of pay-per-use over increased taxes as this seems 

to be more palatable to users all over the world. The PPP model for toll 

roads is already used extensively in Europe and parts of Asia for intercity 

transportation and is a generally successful model as the private partner is 

not as perception-sensitive in their investment process. In addition to this, 

the service level agreements often guarantee a level of service above that 

which the government offices are able to provide. 

Looking at shared transportation and micromobility in rural communities 

usually also involves the development of PPPs. Areas of lower population 

density have lower levels of tax income so implementing services with 

high development costs can be tricky, especially if there is a diversity of 

interests in the population. 

“Both the cool factor and the safety factor are part of private micro-mobili-

ty. People want to try new things particularly if they make their lives easier 

which these new ride sharing modes provide,” explained Rilett. “Shared 

transport also gives people more options in small towns. The service aspect 

[of Uber] in small towns can’t be overlooked. The only question is whether 

there is way to make these services financially self-sufficient or whether 

they will require government subsidies.”

Rural transport innovation in the post-COVID-19 world will be more sen-

sitive to funding and budget constraints than urban areas. PPPs can assist 

in helping local and regional governments to create resources but assis-

tance from national and international funding sources will be necessary to 

implement high-impact smart transport upgrades to rural networks. The 

costs of implementation of smart transport technology are high but the 
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costs of non-implementation are higher not only for the rural communities 

but for the development of global smart grid and the future of our increas-

ingly Internet-reliant society.

Conclusion

●Humankind has taken a beating in 2020 in both body 

and mind due to the COVID-19 pandemic. Despite all of the suffering 

and insurmountable loss we have experienced it has helped us reflect and 

take stock of how we live and how we move. The greatest surprise in 

considering how the pandemic has affected our mobility strategy has been 

realizing just how important and how flexible mobility is to communities 

around the world.

The most striking change in mobility in the post-COVID-19 world will be 

the reduction in the need for mobility as long as levels of connectivity are 

sufficient to offer flexibility for Internet-based workplaces and marketplac-

es. Urban and suburban areas are well equipped to adjust to this change 

and the gaps in connectivity in rural areas have been exposed with national 

and regional governments around the world laying plans to improve stan-

dards.

Smart transport and micromobility have gotten a big boost from the pause 

in mobility needs in urban and suburban areas, due to growth in bicycle 

and scooter usage and government action to augment this trend by creating 

infrastructure for green mobility options. Across all regions governments 

have taken advantage of the relatively low traffic periods to fast-track au-

tonomous vehicle pilots and other smart transport where initiatives were 

already planned. And in specifically lower-density and rural areas transport 

authorities have simply used to this period of physical inactivity to reflect 
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and start conversations about how mobility can be improved. National gov-

ernments and international bodies have and will continue to refocus efforts 

on coordinated policies to improve accessibility to transportation across all 

populations.

What is clear is that mobility will necessarily look different in the post-

COVID-19 world and the changes are likely to be more dramatic then they 

would have been had we maintained the status quo. Returning to a world 

of unlimited mobility in 2021 will involve a learning curve, and for many 

that will include the knowledge of new services and platforms cautiously 

acquired during the months of lockdown. If authorities are wise and private 

partners are agile, they will be able to capitalize on these new digital skills 

and the renewed appreciation of movement to create a more inclusive mo-

bility policy for all segments of the population. 
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ABSTRACT

Following the U-City policy, which was implemented through the enactment of 

“Ubiquitous City construction and creation Act” since 2008, a smart city policy 

roadmap was proposed in January 2018 to promote the national pilot city 

and smart challenge project, and so on. The Smart Cities Special Committee 

prepared seven innovative changes and presented “Leading Country in the 

world's Smartest City” as its vision. Differentiated strategies were established 

for each city's growth stage. Two national pilot cities are planned on a 

greenfield, and a test-bed is created to implement and feedback various 

new technologies and services derived from the 4th industrial revolution in 

which companies and citizens participate. The pilot city that will be built in 

the Sejong 5-1 living area and Busan EDC will basically build the currently 

commercialized technology and continue new R&D by many business firms, 

research institutes, and academia. In order to succeed, it is necessary to 

create an ecosystem where private companies and citizens participate in 

continuous R&D and implementation. The government should deregulate 

various regulations and implement continuous financial support so that 

technologies and services can be developed and applied by private companies 

and research institutes. In existing cities, smart city technology should be 

applied to the Urban Renewal New Deal projects and the 3rd new town 

development projects neighbors Seoul Capital City to reduce urban operation 

and maintenance costs and enhance efficiency. It is necessary to take a 

strategic market approach by establishing a systematic global collaboration 

system. 
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초록    

2008년 “유비쿼터스도시 건설 및 조성의 관한 법률”을 제정하여 U-City 정책을 시행한 경험을 

바탕으로 2018년 1월 스마트시티 정책 로드맵을 수립하여 국가시범도시 조성 사업과 스마트 챌

린지 사업 등을 시행하고 있다. 스마트시티특별위원회는 7대 혁신 변화를 추구하면서 “세계적 스

마트시티 선도국으로의 도약”을 비전으로 제시하였으며, 도시의 성장단계별로 차별화된 전략을 

제안하였다. 백지상태의 부지에 조성되는 두 곳의 국가시범도시는 기업과 시민의 참여로 4차 산

업혁명 기술과 서비스를 적용하고, 피드백을 통해 진화시켜 나갈 계획이다. 세종 5-1 생활권과 부

산 EDC에 조성되는 국가시범도시는 현재 상용화되어 있는 기술을 기본으로 구축하며, 기업과 연

구소, 대학 등에서 이루어지는 R&D 결과물들이 시험되는 테스트 베드로 조성된다. 국가시범도시

의 성공을 위해서는 기업과 연구소, 대학들이 참여하여 지속적인 R&D가 이루어지고 시행되는 생

태계 조성이 중요하다. 정부는 각종 규제를 완화하고, 민간기업과 연구소들에 대한 재정적 지원을 

확대해야 한다. 기존 도시에는 스마트시티형 도시재생뉴딜 사업을 확대하고, 서울 인근에 조성 중

인 3기 신도시에 적용하여 도시관리 비용을 절감하고 효율성을 제고해야 한다. 또한 국제적인 협

력체계를 구축하여 세계 시장을 선도할 필요가 있다. 

키워드 

스마트시티, 4차 산업혁명, 생태계, 국가시범도시, 국제협력  
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●Currently, just over 50% of the world’s population 

lives in cities. The urbanization rate is expected to reach 75% by 

2035. The reason for the concentration of population in cities is that 

cities have various advantages over rural areas. After the industrial 

revolution, idle labor in rural areas had moved to cities for jobs. Various 

living infrastructures due to scale economies, urban economies, and 

agglomeration economies are well established in cities and make it easier 

for people to live. The benefits of education, culture, and medical care are 

much better in cities than in rural areas. Meanwhile, various problems are 

occurring in cities. The most serious problems are high prices of housing 

due to a lack of land for housing, traffic congestion, environmental 

pollution, waste control, and high crime rates. Nevertheless, people want 

to live in cities. Once they move from rural to urban, they do not try to go 

back to rural areas. What would happen if we minimize the urban problems 

we are facing now? ICT (Information and Communication Technology), which 

is developing day by day, is drawing attention as a way to solve these 

urban problems. 

There exist over 200 known definitions of a smart city. Overall, we can 

define the smart city as “a sustainable city where can lead a happy life 

by using ICT to solve urban problems and improve the quality of life for 

citizen.” Even though ICT technology cannot completely solve urban 

problems, it can solve the problem considerably. Problems that cannot be 

solved with current technology are expected to be solved someday. In re-

sponse to climate change, many cities in Europe are looking for solutions 

to traditional transport, environment, and energy problems in smart cities 

with the goal of reducing fossil energy use and CO2 emissions. Korea, for 

the first time in the world, enacted the “Ubiquitous City Construction and 

Rapid Urbanization and 
Urban Issues
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Creation Act” in 2008, prior to applying smart cities, and established the 

1st and 2nd ubiquitous city comprehensive plans and implemented them 

until last year. Since Korea has lots of experience in urban development 

and strong competitiveness in ICT, the smart city is emerging as a new 

growth engine in Korea.

City as a platform

●In recent years, the 4th industrial revolution has just 

begun, and technological advances have accelerated and dreams that 

were only imagined in the imagination have come to life. As ‘cloud’ was 

developed, there was an opportunity to store and utilize a large amount of 

data, and the era of big data that enables real-time analysis by collecting 

data from various fields through sensors and CCTV has arrived. The 

emergence of autonomous vehicles, intelligent robots, drones, and 3D 

printing is expected to change the spatial structure of cities and bring a 

revolution to human life. AI, Internet, Cloud, Big Data, and Mobile were 

used to summarize the technologies of the 4th Industrial Revolution, but 

recently, these technologies, which are broadly classified as D.N.A. (Data, 

Network, AI), will reduce the current urban problems and dramatically 

improve the quality of life. As it is expected, interest in smart cities will 

increase further. The current government is making one of the goals of 

its economic policy to find momentum for innovative growth through 

the 4th Industrial Revolution. To overcome the limits of job creation and 

survive the fierce economic war against advanced countries, it is to reverse 

the wave of the 4th industrial revolution. In the process of finding the 

answer to what to do with the development of the 4th industrial revolution 

technology, t he city came to be attractive. If the 4th industrial revolution 

technology applied in a city where more than 50% of the world’s 

population lives, it would be a historic work that contributes to human 
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civilization.  

Advanced countries have developed new technologies such as drones with 

a focus on defense industries and space industries. It is significant that 

Smart City was selected as one of the policy agendas in the sense of creat-

ing a new human civilization by applying new technologies to cities where 

people live. In order to establish the directions of the 4th industrial revolu-

tion and to materialize it, the 4th Industrial Revolution Committee under 

the presidential office was launched in April 2017, which is a cooperative 

committee between the private sector and government ministries, and the 

Smart City Special Committee was established as one of its subcommittees 

in November. In this way, it played the role of planning and constructing 

the city as a vessel containing the technology of the 4th industrial revolu-

tion. 

U-City policy, 
the predecessor of smart city

●In 2008,  Korea enacted the “Ubiquitous City 

Construction and Creation Act,” and took the first steps in smart cities. 

Ubiquitous is Latin, meaning that it exists anytime, anywhere, and is a 

term used in the early days of smart cities in Korea and Japan. In this Act, 

regulations on U-city planning, construction, management, and operation, 

as well as provisions on the establishment of national committees, support 

plans, and standardization, played a decisive role in implementing smart 

cities in the early stages. According to the 1st and 2nd Ubiquitous City 

Comprehensive Plan established by this Act, a national master plan was 

proposed, and various R&D projects and manpower training projects were 

promoted. The 1st Comprehensive Plan (2009~2013) proposed a vision 

of realization of a cutting-edge information city that improves citizens’ 

lives, quality and urban competitiveness, and provided institutionalization, 
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technology development, U-city industry promotion, and people 

experience service development, and so on. Four implementation 

strategies were established. It was promoted with 22 detailed tasks. The 

2nd Comprehensive Plan (2014~2018) presented the vision of ‘realization 

of a safe and happy high-tech creative city and established four strategies 

for promoting the public safety net, spreading U-city and developing 

technology, supporting private companies, and expanding overseas 

relations. Ten detailed action tasks were promoted. From 2009 to 2013, 15 

local governments conducted U-city pilot projects. 

During this period, when developing 30 cities and large-scale housing 

sites, U-city services and technologies were attempted to show tangible 

results. Songdo, Incheon, was known to the world as the world’s first smart 

city, and many services were actually developed. However, along with the 

criticism that it was a public-led one-way approach, there were also limita-

tions in that it could not evolve due to a low citizenship feeling and failure 

to discover a sustainable business model. Seoul’s public transportation card 

system is a convenient system that is unprecedented in the world. It provid-

ed the basis for the implementation of the nationwide public transportation 

fare system and was exported to many countries. Due to the restrictions 

on public ordering in the SW field of large companies, the development 

of technologies related to smart cities mainly focused on small and medi-

um-sized businesses, showing limitations. 

Integrated operation centers had been established in 48 local governments, 

and a system was established along with the creation of large-scale housing 

sites, integrating major public management tasks such as transportation, 

security, fire fighting, and disaster. The initial construction cost and short-

term operation cost are borne by the housing site development project 

implementer. However, if the operation is transferred to the relevant local 

government after a certain period, it is often useless due to difficulties in 

securing additional investment costs and management and operation for 

upgrade and update. The project operator can transfer the initial burden to 
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the buyer, but the speed of technology development is fast and the intro-

duction of new services is necessary, but the residents are not willing to 

pay additional costs, so it has become a city where only outdated technol-

ogies are demonstrated. The integrated operation center controls all kinds 

of data, but in reality, it was impossible to manage them in an integrated 

manner, as each management entity was different, such as the Police Agen-

cy for traffic and security, 119 for fire fighting, and the Ministry of Public 

Administration and Security for disasters. It simply provides information 

and processes it by each agency, which is less efficient. This is difficult un-

less a local government has established an autonomous system that directly 

supplies all these services.  

Citizens’ feelings were low because the introduced services were not re-

quested by themselves. The technologies applied to the new city are always 

subject to specifications determined by the supplier, and citizens did not 

have the right to choose them. The services planned before construction 

have already become outdated technologies when they are completed, and 

there is an additional cost to replace them, but the service has not evolved 

to the point that citizens think that no further investment is required, and 

services that are inefficient than smartphone apps. It is necessary to reflect 

on whether it was supplied or not. Nevertheless, the early U-City model 

sufficiently showed the possibility of leading the global market in Korea, 

which possessed the superiority of information and communication tech-

nology and the know-how of urban development. 

Moon Jae-in administration’s 
smart city policy

●The Smart City Special Committee is a public-private 
joint committee composed of private experts, the Ministry of Land, 
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Infrastructure, and Transport, the Ministry of Science and Technology, 

Information and Communication, the Ministry of Environment, the 

Ministry of Public Administration and Security, the Ministry of Trade, 

Industry and Energy, and the Ministry of Strategy and Finance. The 

Committee announced a roadmap at the end of January 2018. The main 

contents of the policy roadmap are as follows. 

Seven innovative changes 

In consideration of the U-city business performance and global trends over 

the past 10 years, the seven smart city innovative changes to be promoted 

by the current government were derived. First, it is a city that aims for 

people-centered future value from the current technology-oriented. In the 

U-city project, business items that showed technology were more focused 

than the cities themselves. Business services were developed centering on 

element technologies such as transportation, energy, environment, safety, 

and security, and applied to large-scale housing site development projects. 

People-centered is not only about relief, but also about implementing the 

services and technologies required by various people living in real cities. 

Citizens can basically be divided into men and women, and by age, chil-

dren, students, young adults, and the elderly are divided into various age 

groups. There are also people with disabilities and others unfamiliar with 

smart devices. The level of services and skills these people demand is 

different. There may be services in common, and certain services may be 

required by special people. Citizens should be able to directly propose ser-

vice requirements. 

Second, the growth strategy was changed from simple urban development 

and management to a city that leads the innovation growth engine. In the 

past, if an ICT project was ordered and applied to a service developed by 

the private and public as part of an urban development project, a smart city 

is a city where an innovative ecosystem operates. In particular, new indus-

tries derived from the 4th industrial revolution are those that are accom-
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panied by rapid technological change. An innovative ecosystem should be 

created to generate new jobs and a city where new services and technolo-

gies can continuously evolve. Among the urban renewal new deal projects 

that the current government is intensively promoting along with smart cit-

ies, the economic base type and the central city type focus on creating jobs 

and creating an innovative ecosystem. Accordingly, it can be said that the 

smart city-type urban renewal New Deal project is the most suitable model 

for the creation of an innovative ecosystem. Public spaces in old downtown 

areas (e.g., railway stations, etc.) are created as a hub of the innovative eco-

system so that the R&D functions of startups and SMEs can be integrated. 

The public sector should provide spaces with low rental prices and support 

common equipment with cheap user fees. 

Third, in terms of problem-solving, if the existing services and technol-

ogies were expanded and infrastructure was built, the smart city values 

efficiency and aims to become a service-oriented and citizen-oriented city. 

The existing project was to expand the services and technologies tested in 

the U-city pilot city to other cities. As the urban integrated operation center 

Figure 1. 7 Innovative 

Changes

As-is To-Be

Value Oriented

Growth Strategy

Approach Strategy

Problem Solving

Sustainability

Openness

Cooperation

• Technology Oriented

• Urban Development 
  and Management

• Extension/Infrastructure

• Uniformed Approach

• Short-term

• Supplier/Government-led

• Individual Department

• Human Oriented City with Future-Valued direction

• City with Innovative Growth power

• Efficiency/Service-oriented Tangible City

• Customized City with space/technology/participant

• Sustainable City as a Platform

• Open City with consumer/private participation

• Cooperative City with balance of policy/project/tech

Source: Korean Smart Cities Special Committee (2018), Roadmap for Smart city in Korea
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is described in laws and regulations, building an integrated operation cen-

ter was accepted as the whole of a smart city. European cities are mainly 

applying smart city technology to solve current urban problems. The main 

goal is to reduce management costs by making the current system more 

efficient. We aim to provide services that citizens can feel by focusing on 

services rather than physical infrastructure. 

Fourth, moving away from the existing monolithic approach, we aim for a 

diverse customized city for each space, technology, and subject. The U-city 

project was compulsory to apply to large-scale housing site development 

projects over a certain scale. The cost was also made to invest 3~5% of the 

construction cost, but the actual amount invested is said to be less than 2% 

on average for each project site. Rather than providing a uniform service 

for each element of technology, it aims to develop services by the charac-

teristics of the space, that is, residential, business, commerce, leisure, and 

education, and to develop and apply customized services for each user. 

Fifth, if the existing business was a one-off investment, the platform is 

emphasized to secure sustainability. A city is understood as a platform to 

which multiple services are applied. Various services and services of differ-

ent technology levels should be applied simultaneously. Depending on the 

level of income, the level of services available may vary. The development 

of technology is evolving at a rapid pace, and if the city doesn’t accept it, 

it cannot be said to be smart. Therefore, it must be a sustainable platform 

city. 

Sixth, we aim to become an open city where private business firms partici-

pate in the public-led market. The public establishes policies, eases various 

regulations, and induces investment, and the market should be led by the 

private sector. Sustainability is secured only when private creative ideas 

are commercialized and applied to the market. Smart cities that are driven 

by the public budget will someday face their limitations. When budgeting 

is stopped, continuity is not guaranteed, services are stopped, and evolution 
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does not occur. It is of utmost importance to discover a business model that 

allows private companies to continuously provide services and must be ca-

pable of self-sustaining. 

Finally, the smart city was regarded as a project of individual ministries of 

the Ministry of Land, Infrastructure, and Transport, and each technology 

aims to exert synergy by fusion and linking what has become a sporadic 

policy through R&D in individual ministries such as the Ministry of Sci-

ence and ICT and the Ministry of Industry and Trade. The city is a contain-

er for the results and outcomes of various R&D projects being promoted 

by individual ministries. Smart city technology does not exist separately, 

but the 4th industrial revolution technology including 5G communica-

tion promoted by the Ministry of Science and ICT, autonomous vehicles, 

drones and energy of the Ministry of Trade, Industry and Energy, environ-

mental management of the Ministry of Environment, security and disasters 

of the Ministry of Public Administration and Security, etc. Since the same 

various services and technologies are applied to the city, it is not efficient 

to proceed as an individual ministry project. It is also the role of the Smart 

City Special Committee to integrate and manage them efficiently. 

Vision and goal 

The vision of the smart city promotion strategy is to become the world’s 

best smart city leader. Korea has been making full use of the U-city policy 

since 2008 and has attempted the smart city policy first in the world. In the 

beginning, we led the technology development by promoting various pilot 

projects such as Songdo, Incheon. It evolved into the concept of U-Eco 

City and made representative examples such as promoting grafting with 

eco-friendly cities. Smart cities develop based on the voluntary participa-

tion of citizens in various cities in Europe that have long experience in citi-

zen-participating urban planning, and the EU’s strategic approach, China’s 

500 smart city construction strategies, and India’s 100 smart city construc-

tion projects announced. They were pushed back and lost their initiative. 
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Promotion Strategies Detailed Tasks

Differentiated approach to
urban growth

Greenfield   a Pilot city + Local Hub

Brownfield    Smartization and proliferation

Old city center    Smart city type urban renewal

Customized technology
to increase urban value

Fostering new technologies applied to cities

Application of proper smart solution

Roles of
Stakeholders

Utilizing
Private

Creativity

Promotion of corporate innovation activities thru regulatory reform

Creating innovative entrepreneurial ecosystem

Identifying and Customizing private Biz Model

Creating a corporate investment environment by leading investment 
in public infrastructure

Citizen
Participation

Introduction of open innovation system for citizen participation

Implementing a living lab. Using a shared platform

Government
Support

Legal institutional basis improvement

Establish smart city management and governance system

Expansion into overseas markets and strengthening of 
international cooperation

Source: Korean Smart Cities Special Committee (2018), Roadmap for Smart city in Korea

Vision: Leading country in the world’s smartest city

Objectives: Proliferation of Smart City for City innovation and future growth engine

Now, with the strong support and will of the government, the new vision is 

to regain the status of a leading country. 

The goal was to propose spreading the creation of smart cities to create ur-

ban innovation and growth engines. The current economic crisis in Korea 

is very serious. Industrial competitiveness is weakening and job creation 

has stopped, and it is shifting to a low growth trend. In recent years, a 

sense of crisis has risen due to the US-China trade war and the Korea-Ja-

pan trade dispute. Key industries such as automobiles, petrochemicals, 

Figure 2. Korea’s Smart 

City Strategy
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steel, shipbuilding, and semiconductors, which have driven rapid growth 

since the 1980s, are facing strong challenges from emerging countries 

such as China. Korea’s economy, which is highly dependent on exports, 

is threatened by the re-emergence of protective trade barriers. The 4th in-

dustrial revolution requires a change to a new industrial structure, and it is 

innovative growth that makes this possible. In order for cities to be reborn 

as platforms for innovation, the spread of smart cities is necessary. In par-

ticular, there is a need to create a smart city that can breathe new vitality 

into the declining city center. It is necessary to create many jobs in new 

industries by creating an innovative ecosystem in urban spaces favored by 

young people. 

Approach by urban growth stage 

One thing to note in the smart city policy roadmap is the approach to smart 

cities by urban growth stage. A strategy suitable for the three types of stag-

es - the new development stage, urban operation stage, and old downtown 

stage - was proposed. First, a pilot city that can test and commercialize the 

4th industrial revolution convergence new technology was proposed. The 

4th industrial revolution technology is difficult to apply to existing cities. 

Most of the technologies and services have many regulations and require 

agreement between various entities. It would be desirable to develop the 

industry while easing regulations based on agreements between various ac-

tors, but it is more likely that international competitiveness will be lost as 

it will take considerable time. Accordingly, the candidate site was selected 

by making the creation of a pilot city on a blank site as a representative 

project. It aims to create a city that will contribute to the creation of new 

jobs and reorganization of the industrial structure by creating an innovative 

industrial ecosystem while being a space where smart city technologies 

can be developed and tested for solving urban problems and improving the 

quality of life. 

Second, services and technologies developed by public institutions and 
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private companies in Korea can be applied to existing cities. Two data 

hub-models (national strategic R&D demonstration cities), which have been 

promoted since the last administration, are being implemented. Daegu 

Metropolitan City and Siheung, Gyeonggi-do have been selected as data 

hub model cities, and they collect, process, and analyze various data to 

solve urban problems and develop businesses with the aim of creating 

more businesses. In addition, theme-specialized complexes and challenge 

projects are being promoted. In the challenge project, a total of 48 local 

governments proposed various business items with private companies, and 

finally, 6 pilot districts were selected to provide a budget of 1.2 billion won 

each. A budget of 15-20 billion won will be provided to expand services in 

the whole city. 

Third, it is a smart city-type urban renewal new deal that is applied to 

old downtown areas. In the event of a smart city-type project selected as 

a smart city-type project in the urban renewal New Deal project district 

designated where the population decreases, businesses decrease, and old 

buildings increase, 6 places in 2017, 5 in 2018 A location has been selected 

and a business plan is being prepared. In the future, it is expected that more 

planned districts where smart city technology has been introduced will in-

crease. In the economic-based urban renewal New Deal district, smart cit-

ies can be applied as a new industrial base model that creates jobs by cre-

ating an innovative ecosystem. The use of existing spaces can be improved 

with a shared platform such as a smart parking lot to secure insufficient 

parking spaces for neighborhood living. In terms of administrative welfare, 

such as the security problem of alleys and the health of the elderly living 

alone, smart city technology provides the answer to urban problems.

Roles by sector 

For the successful promotion of smart cities, it is necessary to divide the 

roles between the public and the private sector. First, the public continu-

ously promotes regulatory improvement so that private companies can de-
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velop services and technologies. Recently, the law has been revised to alle-

viate the restrictions that are impeding the construction of smart cities such 

as the Personal Information Protection Act and the SW Industry Promotion 

Act. In the fields of smart city infrastructure such as 5G communication 

infrastructure and integrated platform construction, private companies are 

encouraged to participate through preemptive investment and financial 

support. In order for Korean companies to advance overseas, government 

support is essential. Recently, KIND was established to promote overseas 

construction investment, and it is expected to contribute greatly to over-

seas expansion in the smart city field, such as creating a clouding fund. 

The Moon Jae-in administration is promoting relations improvement and 

trade expansion with 13 countries including Thailand, Vietnam, Indonesia, 

Malaysia, and the Philippines through the New Southern Policy. Here, too, 

the smart city is a business that Southeast Asia wants, and it is a field that 

needs to be expanded as a cooperative business that responds to the rapidly 

developing new city demand. In addition, through discussion on standard-

ization, standards for smart city-related technologies are set around Korea, 

and the status as a leading country is to be secured. 

Second, private enterprises must play a role in developing new technolo-

gies based on innovation and generating business models by developing 

services that citizens want. Global companies such as Google, IBM, Apple, 

Microsoft, and CISCO are taking the lead in introducing smart city tech-

nologies, such as establishing their own pilot cities. Korean companies 

also have telecommunications companies such as KT, SKT, LG U+, home 

appliance companies such as Samsung and LG, SI companies such as LG 

CNS, SDS, and Hancom, and large companies such as Hyundai Motors 

are jumping into the smart city market. The Global Alliance, which was 

formed in February 2019, has about 400 large corporations, SMEs, and 

startups participating in smart city technology and service projects. In ad-

dition to the development of commercial technologies that solve current 

problems, the role of private enterprises is very important in developing 

future technologies. In the case of overseas, the companies that provide 
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smart city services are mostly startups and small businesses. While large 

corporations are primarily involved in building the infrastructure, individu-

al services are the responsibility of small businesses and startups. 

Third, citizen participation is desperately required. Compared to Western 

cities, we are weak in citizen participation in urban planning and operation. 

While it is said that urban planning for citizens is carried out, it mainly has 

a top-down decision-making process structure, and legally stipulated pub-

lic hearings and public announcements are often made formally. It may be 

because of the sensitivity to real estate, but most of the plans are open to 

citizens after most of them are completed. Smart cities are different from 

existing urban planning and operation processes. That is citizen partici-

pation. Citizens raise the city’s problems they think of, private companies 

and experts propose ways to solve the problems raised, public and private 

joints decide and apply solutions, and citizens use them to provide feed-

back and evaluate and develop. It is an important feature of a smart city. It 

is an important role of Living Lab. In addition, it is necessary to establish a 

new governance system between the private sector and the public, and citi-

zen participation must be guaranteed through the creation of cloud funding.

National pilot city projects

●It is necessary to create a city by applying the 
4th industrial revolution technology and to create a testbed that will 

accommodate rapid changes due to the development of cutting-edge 

technologies. New industries are things that have not been seen in our 

economy and industrial ecosystem until now. It can be seen that constant 

debates and consultations are needed before new systems, such as the 

conflict between the taxi industry and shared mobility companies such 

as Uber that have appeared in recent years, and telemedicine, become 
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established. Meanwhile, in developed countries, new industries are 

blossoming by boldly innovating regulations. Companies that are at the 

top of the U.S. stock market, market capitalization are changing from 

companies running the traditional heavy industries to platform companies. 

Of course, not all countries are favorable to the Fourth Industrial 

Revolution. However, in order for Korea to preoccupy technology in this 

field and lead the market, a new approach is needed. The national pilot 

city needs to boldly innovate the existing regulations and create a city to 

which post-regulation is applied. It is a shift to a way in which companies 

and research institutes develop technology and create a legal system that 

minimizes the side effects that occur when testing services. The laws also 

need to be revised. The current positive method enumerates only what can 

be done, and what is not mentioned is a form that is disallowed. This is a 

negative method, that is, enumerates only those that are not allowed, and 

changes to a form that allows all others. If a problem arises after the mess, 

it may be possible at that time to go through public debate to legislate or 

strengthen regulations. If vague anxiety prevents the industry from being 

born, it cannot survive the competition. 

New technologies and services introduced are based on data. However, 

not only public data but also personal behavioral data are subject to the 

personal information protection act. It cannot be used if the parties do not 

agree to disclose the information. It is also a way to individually obtain 

personal information consent, but it is difficult to create an industry in this 

way. With comprehensive consent, real-time data should be used to devel-

op and commercialize technologies and services. If possible, make sure 

that citizens acknowledge the data and cycles used, and will be willing to 

provide as much data if rewarded. It is not easy to apply such an ecosystem 

to existing cities. This is because all citizens will not agree to the provision 

of personal information, and there will certainly be people who oppose 

the provision of services. The pilot city will first test these services and 

technologies, and apply them to existing cities after confirming that it can 

be a service for society and individuals without infringing on privacy. If 
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you obtain consent to provide comprehensive information to the relevant 

citizens when you move in, manage and inform the data used every day 

in blockchain technology, and establish a system that provides fair com-

pensation, you will be able to create smart city technologies and services 

using a lot of high-quality data. The national demonstration city should not 

only participate in Korean companies. A demonstration city that discusses 

global standards and demonstrates only ours without seeing the advanced 

technology that has already been developed is bound to be halved. Global 

companies and start-ups should be given equal opportunities to participate 

and become a real competitive arena. Global cities also have the same 

problems as ours. Not all technologies and services can be implemented. 

Regulations under the current laws and civil opposition are also difficult. 

Like us, related infrastructure such as 5G is not properly established. If 

global companies participate and compete, the evolution of technology can 

also accelerate. During international expo and forums, companies show off 

their technology while operating exhibition halls. The national pilot city 

will be a kind of Living Lab., where people live and experiment direct-

ly, and it will be a city where cutting-edge technologies and services are 

demonstrated and developed 365 days a year. 

The implementation of state-of-the-art technologies and services aims to 

become a community-oriented city of a new civilization where citizens can 

experiment with autonomy, a sharing economy, and a new governance sys-

tem. First, a pilot city should be a sustainable city. It is necessary to create 

a city that minimizes energy consumption and minimizes greenhouse gas 

emissions by creating a city centered on new and renewable energy. We 

aim to become an eco-friendly city with a higher recycling rate of resourc-

es and a higher urban green area than other cities. It is necessary to create 

a safe city with high disaster recovery performance and an environment 

where creative innovation continues to occur. This is in line with the UN’s 

recommended Sustainable Development Goals. Second, we aim to become 

a technology city in the digital age and a cutting-edge city. Through the 

establishment of a digital public backbone network in which smart technol-
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ogy is employed, the optimization of a city system that efficiently utilizes 

the resources required for urban operation is promoted. Smart services are 

provided in various areas such as education, medical care, administration, 

welfare, and culture to pursue a city where citizens are happy. Start-ups 

should be activated by minimizing barriers to entry, and a city should be 

free from discrimination of opportunities for individual ideas to emerge. In 

addition, we create a city that considers and embraces the socially weak. 

Third, we are living in an age of chaos of values. Communism is coming to 

an end, and capitalism is revealing its limits. Accordingly, expectations for 

a new alternative economic system such as the sharing economy are high. 

The national pilot city aims to be an innovative city that can experiment 

with the sharing economy and the new governance system. The idea is to 

create a city in which the strength of the West, which is the cultivation of 

individual rights, and the sense of community, which is the strength of the 

Asian society, are shared. The ultimate goal is to achieve a harmonious and 

happy society for future generations. The pilot city is being built in two 

places, and each has its own characteristics.

Sejong 5-1 national pilot city

Sejong 5-1 national pilot city pursues “a city as a sustainable platform that 

enhances citizens’ happiness and provides creative opportunities”. Five key 

elements were considered the service areas required in the city. First, in 

the healthcare sector, we challenge smart home, emergency drone service, 

smart farm, active universal design, and zero crime rate city. The smart 

home monitors the health status in real-time and sends it to the designat-

ed doctor for remote medical treatment. It uses artificial intelligence to 

control all devices in the house, and a caregiver robot is demonstrated. In 

emergency drones, in the event of an emergency, the drone responds to the 

primary emergency treatment and informs the hospital of patient informa-

tion in advance so that emergency treatment is possible without delay. The 

supply of fresh ingredients using smart farms and a food mileage system 

will also be introduced. We aim for a healthy city by introducing a space 
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design concept that can reduce the use of cars and increase the opportunity 

for exercises such as walking, cycling, and boarding. It creates a conve-

nient city for anyone, including the disabled, the elderly, pregnant women, 

and children, without any inconvenience, and prevents crime by using a 

24-hour call shuttle, intelligent crime prevention system such as CPTED, 

and unmanned patrol.

Second, in the governance system, citizens make appeals through smart 

apps., and public opinion polls on local issues are always conducted to 

complement representative democracy. All plans are simulated in advance 

through virtual city operation using Digital Twins, and costs are reduced 

by introducing optimal designs. Customized services are provided through 

data-driven administration. Safe personal information management is 

achieved through information management using a blockchain, and finan-

cial rewards are provided to citizens through compensation for data use. 

Third, in the culture and shopping sector, consumers plan performances 

and engage in community activities using smart apps. A wallet-free city 

will be realized by the use of electronic money, and a system will be built 

to enable everything from payment to delivery online. A digital environ-

ment in which various cultures and shopping can be activated is provided. 

Fourth, in mobility, by supplying multi-purpose land on the land use plan, 

direct access is achieved, and commuting time is drastically reduced. In-

troducing shared cars and autonomous buses to create a public transpor-

tation-oriented complex. A traffic system using AI (artificial intelligence) is 

introduced for efficient traffic management, and smart techniques such as 

smart crosswalks, automatically controlled street lights, and safety school 

zones are applied. State-of-the-art futuristic vehicles such as electric vehicles 

and hydrogen vehicles are used as a testbed. Delivery systems using drones 

and logistics delivery systems using unmanned robots will be introduced. 

Fifth, in the education sector, it provides a foundation to cultivate creative 
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talents through discussion-centered and narrative essay-centered educa-

tion. Establish a system in which teachers can evaluate students’ skills and 

guide them according to their level. Various educational experiments using 

various edu-tech will be conducted. 

Sixth, in the environmental sector, a fine dust monitoring system, smart 

garbage collection management, introduction of eco-friendly vehicles, 

water circulation systems, water, and sewage treatment facilities, etc., are 

established to enable sustainable management. Finally, in the energy sector, 

building construction that efficiently manages energy by applying BIM and 

BEM, smart energy management, and smart building materials that diagnose 

the condition themselves will be used. A smart grid, in which houses, build-

ings, and cars exchange energy with each other, will also be introduced.

Busan EDC national pilot city

Busan EDC national pilot city aims to become a “global innovative growth 

city where nature, people, and technology meet and advance life in the 

future”. As the three specialized strategies, we will establish an innovative 

industrial ecosystem city, an eco-friendly water-specialized city, and a city 

where imagination becomes reality, and introduce 7 core contents. It is a 

city where people living in a smart city come together to come up with 

ideas, create a free city, ponder new values, a dream of better values, share 

together, and turn smart imaginations into reality. Select five key areas to 

implement smart services. 

First, in the water environment sector, a smart water treatment system is 

introduced to provide clean water, increase water reuse, and apply fine dust 

reduction and low impact development (LID). Second, pursuing a zero-en-

ergy city in the energy sector, using eco-friendly energy such as water heat 

and fuel cells, and introducing VPP (Virtual Power Plant) services and BEMS 
(Building Energy Management System) to achieve energy savings and inde-

pendence. Third, in the transportation sector, smart trams are introduced, 
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and shared vehicles, smart parking lots, customized traffic signal control, 

and ITS (Intelligent Transport System) are introduced. Fourth, the safety sec-

tor pursues a city that is safe from disasters and crime. Safety is reinforced 

such as intelligent CCTV installation, sinkhole through ground monitoring, 

earthquake detection, school safety zone, and integrated flood management 

system. Lastly, in the lifestyle and culture sector, we will create a city where 

people can live and have fun by creating health care, smart education, smart 

garbage collection, smart gardens and shopping, and cultural streets. 

Policy Directions

Smart city innovation ecosystem

Until now, almost all smart city projects have been led by the public. After 

the government’s financial support has been reduced and the participa-

tion of large corporations has been restricted, which has led to insufficient 

market activation. Now, it is necessary to create an innovation ecosystem 

centered on private companies. The central government’s support was 

limited to building an integrated platform for R&D and local governments 

and combining a small number of smart services. As the government 

budget decreased, the smart city market could not be formed. Due to the 

revision of the S/W Promotion Act implemented to protect SMEs, it was 

difficult for large corporations to win orders for public S/W projects, so 

there was a limit to private-led R&D. If government policy changes in the 

future, it will be impossible to continuously secure the government budget. 

Therefore, it is absolutely necessary for the future smart city to create an 

innovative ecosystem centered on private companies and citizens. Citizens 

who are consumers of urban services need to participate from the urban 

planning stage to propose ideas, and to create an innovative ecosystem in 

which companies develop and provide services. Citizens should directly 
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provide ideas, test services, and technologies provided by companies, and 

take a leading role in the evolution of services and technologies through 

feedback procedures. Private companies create profits and jobs through 

the development of new technologies and services and the establishment 

of business models and develop new technologies through discovery and 

reinvestment of deregulation requirements. The public provides funds and 

space to start-up companies and induces the creation of an innovative eco-

system by playing a role in supporting exports and deregulation through 

the improvement of the legal system.

Promotion system and improvement of the 
legal system for the success of a national pilot city

For the early completion of the Sejong 5-1 Living Area and the Busan 

EDC national pilot city project, the current implementation system has 

limitations, and a strong implementation system is required. It is necessary 

to establish a promotion committee for the creation and initial operation of 

a national pilot city and devise a plan to form a foundation for sustainable 

operation. It is necessary to establish a support system for early creation 

and initial operation by establishing the Korea National Pilot Smart City 

Promotion Committee. The Promotion Committee is organized in the form 

of PPP (Public-Private Partnership) in which the public and private sectors 

work together to form an SPC by purchasing ownership and development 

rights for the site from LH Corporation and K-water. There is a need for 

a system to proactively create and manage a national pilot city. If the MP 
(Master Planner) takes over as the head of the promotion and concentrates 

its authority, more efficient business promotion will be possible. There is 

a secretariat under the committee to carry out support tasks related to the 

national pilot city and to carry out tasks such as budget establishment and 

execution, support for plan establishment, support for domestic and foreign 

companies, support for overseas expansion, and improvement of the legal 

system for deregulation matters. 

In order to establish a new governance system, it is also necessary to enact 
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a support law (special law) for the creation and operation of Korea’s nation-

al pilot smart city. The special law includes the purpose of enactment, the 

position and role of the project operator (PPP), the establishment and exe-

cution of the budget, the agenda processing of various development-related 

laws, deregulation related to the new industry, the role of the promotion 

committee, the role of the MP group, It consists of regulations regarding 

relations with related organizations and establishment of special accounts. 

The Smart City Special Committee, under the existing 4th Industrial Rev-

olution Committee, coordinates multi-ministerial projects and budgets for 

smart cities and serves as an advisory body to suggest policy directions. As 

a full-time organization, the Promotion Committee is in charge of the com-

pletion and operation of city development, and it is desirable for the Spe-

cial Committee to establish a cooperative relationship that provides advice 

through monitoring and feedback on the national model city.

Regulatory sandbox 

The application of the convergence and complex technologies of the 4th 

industrial revolution, such as autonomous vehicles, sharing economy, and 

drones, to cities is limited by various regulations. To develop and apply 

smart city-related technologies and services, it is necessary to apply a 

strong regulatory sandbox. There is a desperate need for a system to apply 

regulatory special cases through deliberation and resolution of the commit-

tee, without stipulating the relevant regulations individually in the statute. 

The ‘Smart City Act’ is revised to designate a smart regulatory innovation 

district, and a system that allows special regulatory exceptions for a certain 

period of time for projects approved after deliberation and resolution by 

the National Smart City Committee is planned to be introduced. In oth-

er words, for projects approved within the Smart Regulatory Innovation 

Zone, special regulations are allowed for 4 years and extended by 2 years 

if necessary. The national pilot city will designate the entire area as a smart 

regulatory innovation district, and designate it as the smallest location reg-

ulation area to promote collective easing of industrial regulations related 
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to smart city and development related regulations. As a district unit plan, a 

development plan suitable for realizing a smart city should be implemented 

by giving flexibility to regulations on land use, building use, building-to-

land ratio, floor area ratio, and parking lot installation. 

Smart city-type urban renewal new deal projects 
and 3rd new town plan 

In order to improve citizens’ perception, smart city technology should be 

applied to existing cities. The government selects about 100 districts each 

year and is promoting the Urban Regeneration New Deal, and currently, 

about 5-6 of these are being created as smart city-types. If smart city tech-

nologies and services are applied to solve urban problems such as crowded 

parking spaces, garbage problems, and security problems, efficiency can be 

dramatically improved. It is necessary to increase the convenience of resi-

dents by introducing the concept of a smart city from the beginning in the 

5 new towns of the 3rd phase, which are created to solve the insufficient 

housing problem in Seoul and to secure self-sufficiency by creating a clus-

ter of convergence technologies of the 4th industrial revolution. Various 

services such as garbage collection management, illegal parking control, 

crime prevention, and caring for the elderly living alone can be applied 

to the Urban Regeneration New Deal project through the installation of a 

shared parking platform and CCTV. In the new town, it is necessary to ap-

ply mobility, smart grid, and zero-energy architecture to establish a future 

city model such as energy saving, carbon emission reduction, and waste 

emission minimization. In order to research and develop the 4th Industrial 

Revolution technologies on the self-sufficient facility site for job creation, 

an innovative ecosystem should be created with academia, research insti-

tutes, small and medium-sized enterprises, and venture companies.

Promote overseas expansion 

Despite its rich experience in urban development and a strong ICT com-
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petitiveness, the U-City project failed to preoccupy the market due to in-

sufficient overseas expansion cases and lack of a systematic entry strategy. 

It is necessary to take a strategic market approach by establishing a sys-

tematic collaboration system with the creation of a pilot city. Among the 

smart city services developed by Korean companies, Seoul’s transportation 

card system is a representative export product, and exports of individual 

products such as trash cans and wind traffic lights have been promoted, 

but despite a number of urban development projects, the application of the 

smart city concept is insufficient. Establish an integrated information DB 

to share business information, cooperate with global organizations such 

as World Bank, UN Habitat, and IDB, establish a global cooperation base 

between countries and local governments, and invite major policymakers 

from Southeast Asian countries to training, etc. Build a G2G cooperation 

network. It creates business opportunities and supports financing through 

support for companies to participate in overseas roadshows and collabora-

tion with KOTRA and KIND. In particular, it is necessary to develop new 

markets through cooperation not only with domestic companies but also 

with overseas companies. The product of a city cannot be provided by any 

single company. It is difficult to apply only the know-how of a specific 

country. The experience of companies and cities that provide various ser-

vices melts to create a new city. 
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ABSTRACT

Making a smart city is the process of using our wisdom and cutting-edge 

technology of the era to build a good city. Cities are a place of balance 

between ‘live,’ ‘work,’ and ‘play’ while facilitating education and industrial 

activities. In the last century, most cities have displaced factories to beyond 

their boundaries, losing manufacturing base. This led to the loss of healthy 

urban production ecosystem. In recent years, digital technology is restoring 

the manufacturing function in cities. Digital manufacturing encompasses 

research, services, sales, and education. The creative workforce with 

entrepreneurial spirit is pushing the cities to upgrade existing industries and 

fuse them with new industries. The major cities around the world have adopted 

policies to restore industrial ecosystem based on digital manufacturing to 

secure future competitiveness. Promoting digital manufacturing is now a key 

policy for building smart cities. An essential infrastructure facility to reach 

this goal is ‘Smart Co-growth Platform,’ an innovative startup platform. Here, 

cutting-edge equipments are available for anyone can test new ideas and 

build prototype products. It serves as a campus which facilitates sharing of 

knowledge and mutual motivation to start and grow businesses. Particularly 

for developing countries without full-scale smart city infrastructure, this is an 

essential facility that will help reduce technological gap and pursue co-growth.

This year, the world experienced difficulties due to COVID-19 but also 

recognized the possibility of better communication through technology. The 

potential role and importance of the innovative startup platform has grown, 

since it enables cities’ sustainable growth through exchange of knowledge, 

improvement in quality of life, and manufacturing innovations. It is time that 

we recognize the importance of smart infrastructure together and join efforts 

to build it for the future. 
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초록

스마트시티는 다음세대를 위해 우리의 지혜와 첨단기술을 활용하여 좋은 도시를 만들어가는 과정

이다. 도시는 살고 일하고 여가문화를 즐기는 기능이 어우러져 교육과 생산을 촉진하면서 진화해 

왔다. 지난 세기 대부분의 도시들은 지난 산업혁명의 상징인 공장을 도시 외부로 이전하여 도시의 

생산 기능을 약화시켰다. 이로 인해 도시 생태계는 건강한 지속가능성을 유지하기 어렵게 되었다. 

디지털 기술의 혁신적 발달이 도시의 생산 기능을 회복시키고 있다. 디지털 제조업은 기존 생산을 

고도화한 첨단 제조업일 뿐만 아니라 연구, 서비스, 판매, 교육이 융합된 새로운 산업이다. 창조적 

아이디어를 가진 인재들이 다시 도시에 모여 기존 산업의 고도화와 신산업의 융합을 주도하는 창

업 활동을 통해 도시의 새로운 엔진이 되고 있다. 서울을 포함해 런던과 뉴욕, 보스턴 등 주요 도

시들은 도시 내 첨단 제조업을 기반으로 한 창업과 창조적 인재가 어우러진 산업 생태계 회복이 

지속가능한 성장과 미래 경쟁력 확보를 위해 반드시 필요하다고 판단하고 있다. 실제로 스마트시

티의 핵심 정책으로 채택하고 있다.

이를 실현하기 위해 필수적인 기반시설이 혁신 창업 플랫폼인 ‘Smart Co-growth Platform’이

다. 첨단 실험·생산 장비를 갖추어 부담 없이 아이디어를 실험하고 시제품을 제작해볼 수 있고, 

서로에게 창업을 위한 동기를 부여하고 지식의 교류를 촉진하는 캠퍼스 같은 역할 그리고 창업에 

필요한 전 과정을 갖춘 생산 인프라가 반드시 필요하다. 특히 스마트시티 인프라가 부족한 저개발

국이 기술의 격차를 줄이고 동반성장하기 위해서는 더욱이 필수적인 시설이고 우리는 이를 지원

해야 한다.

COVID-19로 소통과 연결의 어려움과 가능성을 동시에 체험하면서 지식을 교류하고, 삶의 질 향

상과 생산의 혁신으로 도시의 지속적인 성장을 가능케 하는 혁신 창업 플랫폼의 중요성이 커지고 

있다. 세계적으로 스마트 인프라의 중요성을 인식하고 이를 구현하기 위한 공동의 노력들이 필요

한 시점이다.

키워드  

스마트시티, 도시 재생, 생산 기능의 회복, 디지털 제조업, 스마트 공동 성장 플랫폼
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●A city is a product of layers of human civilizations 
and cultures, and an embodiment of our history. A city is an evolutionary 

process in which new technologies of an era are incorporated into existing 

civilization to improve the people’s quality of life and innovate production 

activities. It is also an outcome of wise applications of an era’s cutting-

edge knowledge, technology, and institutions to solve urban issues of the 

era and meet new demands. In other words, the history of a city is a history 

of building a smart city in each time period. From this perspective, the core 

value of a smart city lies in using cutting-edge technology toward achieving 

goals of a given era, for environmentally, socially, and economically 

sustainable development even as there are more than 200 definitions of 

the smart city today. The goal is to use cutting-edge technology to pursue 

a healthy growth appropriate for each city, toward a good city for the next 

generations. In a smart city, more is done with fewer resources, and more 

diverse and lively activities occur in smaller places. In the end, a smart city 

can be defined as creating a good urban environment that can contribute 

to people’s happiness in life and ultimately enable customized city life for 

citizens.

On the other hand, even as cities have actively evolved to meet the de-

mands of each era and provide solutions to urban problems, the definition 

of a good city – a city with an urban ecosystem where ‘live,’ ‘work,’ and 

‘play’ functions are harmoniously fused together and education and indus-

trial activities are promoted – has remained a constant throughout history. 

The balance among these three functions that make a city work leads to 

a new culture and new civilization. Today, even in the era of the fourth 

industrial revolution, the prosperity of a city and both urban and national 

competitiveness cannot be achieved without a robust urban  ecosystem.

Smart Cities and 
Urban Ecosystem
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Fall of Urban Production System 
After Last Industrial Revolution

●The industrial revolution, which was based on carbon 
fuels, led to numerous urban issues in the 19th century, including air and 

water pollution, overpopulation, and crimes. Many viewed cities during 

this period as ‘plague spots’ or ‘dens of evil.’ To solve these problems, 

plans were prepared and carried out to disperse various facilities. The 1848 

Public Health Act, to which today’s urban planning can trace its roots, 

defines minimum road widths and daylight requirements, and calls for 

improvement of the advanced infrastructure of the era – water and sewer 

infrastructure – to better the urban environment (Kim, 2020). At the same 

time, after the internal combustion engine was invented, the modern city 

model – which actively adopted electricity, the automobile, and other 

cutting-edge technologies of the era into cities - was presented as the 

alternative.

City

Evolution

Quality of
Life

Production
Innovation

Figure 1. Smart City: 

Making good city with 

ut i l iz ing cutt ing edge 

technology and wisdom 

for the next generation
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It cannot be denied that the new cutting-edge technologies and the mod-

ernism-city model that arose from the industrial revolution improved the 

people’s quality of life and transformed Western cities into clean and con-

venient ones. However, this path of development led to de-industrialization 

after the 1970s, when the factories – the most well-known symbol of the 

industrial revolution – were relocated away from the cities using zoning 

regulations. Relocation of factories indicates the elimination of urban pro-

duction, a key role of a city. In particular, the loss of manufacturing, which 

functioned as a city’s engine that fostered entrepreneurship and also was 

the origin of many cutting-edge technologies and new industries, reorga-

nized cities around consumption and service industries. Development of 

workforce through apprenticeship and opportunities to start new businesses 

were reduced.

Consumption 20C 21C

Production

Digita
l

Figure 2. The age of the 

city: Urban ecosystem 

restoration and regenera-

tion
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Revitalization of 
Urban Ecosystem Based on 
Digital Technologies

●With the fast-paced advancement of digital technology 
in the 21st century, the importance of urban production function is being 

highlighted once again. Digital manufacturing emerged as a new industry 

that encompasses not only manufacturing, but also research, services, 

sales, and education. Without the problems of factories of the past, digital 

manufacturing can now locate in cities, opening a path to revitalization 

of the urban production. The world’s major cities now believe that digital 

manufacturing in cities that form the foundation for smart city and 

urban regeneration projects to be the central piece towards sustainable 

growth and future competitiveness with a creative workforce. Cities are 

reorganizing outdated urban industrial ecosystems into innovation districts 

to create an urban environment with an innovative ecosystem that will 

attract cutting-edge industries and the creative class (Kim, 2016).

In New York City, 2015 OneNYC includes plans to promote the city’s 

traditional industries based on digital manufacturing. To this end, the con-

struction of infrastructure and network, along with developing workforce 

have been included as key strategies(The City of New York, 2015). The City 

of Boston also recognized the potential of an urban knowledge-based econ-

omy and research and educational facilities for digital manufacturing and 

introduced support policies including fostering workforce to create an digi-

tal manufacturing ecosystem in Imagine Boston 2030 (City of Boston, 2017).

More recently, ‘mega-city regions’ are now often presented as one of the 

world economic indicators in addition to ‘countries.’ The key factor for 

evaluating a city’s competitiveness was ‘employment in manufacturing.’ 

According to the 2016 Chicago Council on Global Affairs Survey, manu-
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facturing employment in Seoul was 10.2%, higher than 7.5% of Berlin or 

1.9% of New York City. However, in general, Seoul’s more dominant tra-

ditional manufacturing continues to decline. In Berlin, one of the leading 

cities of Industry 4.0, the ratio of digital manufacturing to all manufactur-

ing remains very high. But this number does not indicate that Seoul’s com-

petitiveness in the future is better than Berlin’s. A smart city is a city with 

an digital manufacturing ecosystem.

In Germany and the U.S., urban production and entrepreneurial capacity 

have been recognized as very important factors at the national govern-

ment level. Based on policies emphasizing these factors, support measures 

for startups and the creation of a manufacturing ecosystem to foster new 

industries have been adopted. Reorganization of urban spatial structure 

to support these two factors is also underway. In the United States, the 

National Strategic Plan for Advanced Manufacturing includes plans for 

promoting investment in small and medium-sized companies, training the 

The Chicago Council on Global Affairs, ‘100 Top Economies : Urban Influence and the Position of 
Cities in an Evolving World Order’, 2016
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workforce, and increasing investment in public-private partnerships in ad-

vanced manufacturing R&D to enhance manufacturing competitiveness. 

Germany’s medium to long-term plan such as the High-Tech Strategy 2020 

emphasizes the strengthening of academia-industry cooperation, support-

ing small and medium-sized companies, and facilitating business startups 

as core strategies. In particular, Germany’s Industry 4.0 aims to system-

atically integrate ICT for manufacturing into more traditional high-tech 

strategies and contribute to continued economic growth, job creation, and 

finding solutions to social issues such as climate change.

In addition to national-level policies, there are city-level policies such as 

the innovation district model – which develops an area with low produc-

tivity into an innovation cluster for new industries – and construction of a 

smart city using new technologies. The innovation district model has been 

accepted as an effective urban planning and regeneration strategy follow-

ing the successes of places such as the Boston Innovation District and East 

London Tech City. It is estimated that as of 2019, there are more than 90 

innovation districts around the world (Veer, 2016; Talkington, 2019).

Currently, Korea is focusing on a smart city strategy that utilizes cut-

ting-edge technologies to create innovation hubs. The government is de-

veloping 25 areas in declining city areas as part of the New Deal Project 

in the smart city regeneration category, building on success of the Sangam 

Digital Media City (DMC). In this context, Yongsan, Guro, and other de-

clining city areas have been designated as new industry hubs in official 

plan documents such as Korea National Comprehensive Territorial Plan 

and Seoul Plan. These places are anticipated to become major hubs for the 

new industries and business startups in urban areas in the future. However, 

specific details of the plan remain in its early stages of development. In 

order to revitalize declining urban areas as the hubs for regional innova-

tions, key planning elements need to be first determined. These elements 

are needed when devising comprehensive policy and plan necessary for the 

planning of an innovation district and smart city.
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Building a Creative
Urban Ecosystem to 
Facilitate Innovation

●To build a creative urban ecosystem, the first-class 
infrastructure for the creative workforce is essential(Kim, 2020). They are the 

entrepreneurs with a creative and positive entrepreneurial spirit who turn 

visions for the future into reality. Future cities need to provide a creative 

environment where their capabilities can be demonstrated to the maximum 

extent. To this end, customized smart infrastructure and amenities are 
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needed. A city preferred by creative and young entrepreneurs is a smart 

city with rich culture, a city which itself is a living lab, a test-bed for new 

experiences with smart infrastructure. A smart city is a huge market where 

the city itself interacts with the people. A creative urban ecosystem can 

operate smoothly only when the values of openness, participation, sharing, 

and redistribution are freely realized.

There are five basic functions of a creative environment. First is the pro-

vision of customized knowledge. The advanced digital infrastructure that 

can provide customized information needed by residents, workers, and 

visitors is needed. Second, a permeable street environment that enhances 

permeability to enable interaction between inside and outside of a building 

is needed. For example, the ground floor of buildings that faces the street 

Figure 5. Smart Infra-

structure networks and 

upgrades existing Infra-

structure
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should be designed in an open manner so that people can freely expand 

their activity areas. This will establish the flexibility and fluidity of urban 

space. Third, the concept of space with multiple uses needs to be adopted. 

A flexible system that for example allows a single space to be used as both 

a conference room and an office depending on demand is needed. With 

these concepts in place, as the fourth condition, a city now can have an 

identity as an augmented place. In other words, smart infrastructure that 

makes the interaction between digital technology and analog environment 

possible is now an urban function and clarifies city identity. (Kim, French-

man, and Joroff, 2003) Throughout the process of constructing such environ-

ment, smart infrastructure that includes 5G and big data for applications 

such as AI is essential. Smart infrastructure works not only as a new type 

of infrastructure on its own, but upgrades other traditional infrastructure 

as well – environment-friendly infrastructure, industrial infrastructure, and 

even cultural infrastructure – to meet new demands of the citizens and cre-

ate and support an environment that enables energy-saving and multi-di-

mensional communications.

Innovation Case Studies and 
Key Planning Elements: 
Boston, London, New York City

●Innovation districts in metropolitan areas such as 
Boston, London, and New York City have been developed with the goal of 

revitalizing industries in the city. Examination of key planning elements 

that are applicable to the construction of a smart city indicates that existing 

declining city centers have been regenerated into an industrial cluster for 

advanced industries in Boston and London. In New York City’s Lower 
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Manhattan, the city is evolving from the financial center of the world to 

a city that is also a major hub of digital manufacturing startups – making 

the city even more dynamic. In Boston, the public sector initiated and 

led the development project, by preparing the plan and attracting initial 

investments – whereas, in London’s Tech City, a cluster of advanced 

industries that naturally emerged in a declined city area was later supported 

actively by the government to promote its growth. 

On the other hand, all three innovation districts have incorporated the con-

cept of the smart city either directly or indirectly to improve the citizens’ 

quality of life. They also utilize the urban environment as a test-bed and 

living lab for startups and cutting-edge firms, where their innovative prod-
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ucts can be tested. In these districts, space for startups including makers’ 

space and coworking space is viewed as the core infrastructure. In addition 

to providing physical space for entrepreneurs and startups, non-physical 

programs such as access to and training of cutting-edge equipment and 

software, and networking opportunities are provided. Examining the gov-

ernance side, the districts had either dedicated organizations for the man-

agement or there were startup accelerators that functioned to provide op-

portunities in funding, mentoring, education/training, and networking for 

entrepreneurs and startups. Government programs for starting and growing 

startups, creating jobs, and attracting investments were also in place. Final-

ly, all three innovation districts had a technologically advanced business 

environment, with access to high-speed communications networks for all 

companies and entrepreneurs in the districts (Kim, Jung et al, 2020).

Yongsan’s Innovative Startup 
Platform: The Yongsan Sangsangga 
and the Digital Blacksmith Shop

●Korea also has policies at both national and local 
levels to construct smart cities in declining city centers as testbeds for 

new technologies and as regional innovation hubs. In particular, Seoul 

Metropolitan Government designated six (Yongsan, Magok, Sangam, 

Hongneung, Yangjae, and Guro) new industry hubs in order to develop 

clusters of specialized industries in the city, and also to develop them as 

smart cities and hubs of innovation. It is expected that they would function 

as innovation districts in Seoul. 

Yongsan Electronics Market, one of Seoul’s traditional industry hubs, is 

a place where existing industries and new industries operate in harmony. 

Manufacturing capacity accumulated in an existing urban area with its 
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potential for new business opportunities has been awakened. It is a place 

where the urban production ecosystem is being regenerated. After opening 

in 1987, Yongsan Electronics Market was Korea’s leading electronics mar-

ket that popularized Korean electronics industries. However, as the era of 

online commerce began in the 2000s and demand for new PCs – the main 

products of the market – dropped, Yongsan Electronics Market declined 

rapidly. Total revenue declined by 50%, the vacancy rate increased above 

20%, and the ICT ecosystem encompassing planning, manufacturing, mar-

keting, and customer support collapsed, leaving only sales and customer 

support. Yongsan Sangsangga was planned under such circumstances, as the 

key element to revitalize Yongsan Electronics Market that once led Korea’s 

cutting-edge industries and to restore manufacturing by creating new indus-

tries and culture. Yongsan Sangsangga is a prime example of a hub embed-

ded with smart city elements for revitalization of the urban ecosystem.

Yongsan Sangsangga functions as a cradle of new businesses – a place of 

opportunities for young people where they can build prototypes products, 

commercialize and sell new products. Whereas past policies and plans only 

provided space to encourage new busin  esses, Yongsan Sangsangga has the 

cutting-edge infrastructure to bring ideas into reality, as well as training and 

business mentoring programs, and a spatial layout that promotes unplanned 

collaboration as a manufacturing platform. Yongsan Sangsangga is a hub of 

an advanced manufacturing ecosystem, with its facilities and software for 

the production of prototypes and support for all stages of startup businesses.

The Sangsang Lounge on the third floor of Yongsan Sangsangga is a space 

for new businesses started by young people, a platform open to all visitors. 

The community space in the center is where unplanned collaborations take 

place among people with diverse backgrounds, creating higher values. It 

is where shared kitchen, food court, conference room, and space for enter-

tainment are located. The Digital Blacksmith Shop on the second floor is a 

makers’ space where anyone with ideas can manufacture prototype prod-

ucts. Seoul Metropolitan Government opened the Digital Blacksmith Shop 

in 2015 in a 560-square meter space, with 46 types of cutting-edge equip-
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Source : Yongsan Urban Regeneration Support Center
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ment (72 pieces of equipment in total) for building a prototype, from basic 

hammer to CNC equipments (3D printer, laser cutter, vacuum forming machine, 

etc.). Training programs to teach how to operate these types of equipment 

are available as well. 

Yongsan Sangsangga also has a range of non-physical programs for busi-

ness startups. Legal, administrative support, and consulting services on 

patent-related issues, commercialization, and financing opportunities are 

provided to facilitate the commercialization of prototypes created in the 

Digital Black Smith shop. The Business Support Center provides con-

sulting and support services for startups and operates a startup campus 

for startup businesses from five universities in Seoul: Korea University, 

Sungkyunkwan University, Sookmyung Women’s University, University 

of Seoul, and Yonsei University. The primary users of this platform are 

university students who have ideas, who wish to start their own businesses, 

who need collaborative space. Every month, approximately 3,000 users 

visit Yongsan Sangsangga for knowledge, experience, and opportunities.

Another source of creative urban energy can be found in Yongsan Sang-

sangga’s hackathon events. Hackathon is an event where young partic-

ipants – planners, developers, and designers in ICT – come together to 

solve problems by creating a product within the given time. It is a global 

phenomenon representing the digital age. In the past two years, 11 startups 

were launched and 53 people were employed. Yongsan Sangsangga was 

able to build a manufacturing-based innovative startup platform by fusing 

existing industries and new industries. The coworking space to facilitate 

unplanned collaboration, programs and startup campus to support new 

businesses, and advanced manufacturing equipment for the production of 

prototypes are the core infrastructure for success. While Yongsan Sang-

sangga is not a large facility as it was developed as a pilot project, it is 

nonetheless a very important case that reveals the value of revitalizing the 

urban ecosystem and pointing to what Korea’s future innovation district 

and innovation startup platform should focus on.

Figure 7. Smart maker 

and incubation infrastruc-

ture: Yongsan Sangsang-

ga



360

Innovation Districts and 
Urban Ecosystem

●By promoting and facilitating startup companies and 
jump-starting revitalization of urban production, innovation districts have 

become the new force behind urban regeneration. The districts serve as the 

hub of creative industries attracting talented workforce from all over the 

world. They are also the new origin of exciting and dynamic new urban 

culture. In an environment where startup companies, small and medium-

sized companies, and large companies coexist and are mutually beneficial, 

an attractive support system for every business needs is provided – from 
Figure 8. Unplanned Col-

laboration
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education, starting a business, sales, finance, and legal counseling. In 

addition, districts also have residential, manufacturing, recreational, and 

cultural space for the creative workforce leading the innovative efforts. 

It is also developed as an urban environment that serves as a living lab 

and testbed for the entrepreneurs. The districts, with pedestrian-centered 

urban environment, facilitate active and diverse urban activities with cafes, 

restaurants, exhibitions, sales facilities, and connections to common areas 

within the innovative startup platform space. It is an effort on the part of 

the innovation districts to enable unplanned collaboration and serendipity – 

a role of the cities in the past that have contributed to creating new human 

civilizations and cultures - to take place.

Innovative Startup Platform, 
the Core Infrastructure for Creative 
Production System of the Future : 
Smart Co-growth Platform

●Successful innovation districts have innovative 
startup platform where all elements of smart infrastructure are available. 

Revitalization of urban production, and ultimately the success and 

realization of a smart city depends on the success of innovative startup 

platform. The following are key factors(Kim et al, 2003).

 Cutting-edge, expensive equipments for experiment and production 

must be available for anyone to test new ideas and build prototype 

products. It must serve as a hub and facilitate sharing of knowledge 

and provide mutual motivation to start and grow businesses.

 As a venue for sharing education and knowledge necessary for 
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achieving growth and success together, it must become the campus 

of the future. It is where existing industries are upgraded, new indus-

tries are born, and a diverse range of education and R&D activities 

take place across boundaries of industry and academia.

 It is a basic infrastructure facility that supports every step of starting 

and growing businesses. It also should be an attractive urban ameni-

ty accessible to everyone.

 Cutting-edge ICT infrastructure (5G) needed by the creative work-

force and entrepreneurs must be provided. It must be capable of con-

tinuously responding to demands for smart city infrastructure that 

can utilize Big Data in conjunction with AI.

 Particularly for developing countries without full-scale smart city 

infrastructure, at least one or two such facilities must be established 

in major cities. It is an essential facility for sharing cutting-edge 

technology, knowledge, and experiences with advanced countries, 

and ultimately reduce technological gap and pursue co-growth.

 Spatially, it needs to be a ‘permeable’ environment which promotes 

communication, collaboration, and openness. It is an environment 

where ‘unplanned collaborations’ take place. Along with makerspace 

and coworking space, common kitchen and food court should be 

planned as the facility’s core space.

 In particular, space of movement such as corridors, where ‘unplanned 

collaborations’ can take place, and the web of space connecting ma-

jor common facilities represent the innovative platform. It is a new 

spatial form that merges collaboration and recreation functions for 

entrepreneurs. Augmented placemaking know-how’s need to be in-

corporated in the plan to create such space that merges cutting-edge 

technology and physical environment.
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 Housing for entrepreneurs – such as Boston’s Inno Housing – is an 

important infrastructure for revitalization of urban production. Such 

infrastructure must be accessible, either within or near the platform.

 Innovative startup platform must become the venue where space for 

openness, participation, and sharing, as well as technology, services, 

and governance come together to serve as the core hub of innovation 

ecosystem. It is where the world’s entrepreneurs, the young people, 

and the students grow and achieve success together. It is a smart co-

growth platform.

 Also, the platform must make every effort to become the origin of 

the culture of innovation where the value of unplanned collaboration 

and joy of serendipity are discovered and experienced.

Figure 9. Innovative start-

up platform: Smart co-

growth platform
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Urban Ecosystem After COVID-19: 
Augmented Placemaking

●Paradoxically, the COVID-19 crisis has demonstrated 
the importance of smart cities with cutting-edge infrastructure to the world. 

Along with an effective pandemic response system, the capacity of a city to 

provide fully functional contact-free environment will be an important part 

of urban competitiveness in the future. In an environment such as today’s 

where manufacturing activities are reduced due to the global pandemic, 

innovative startup platform with smart infrastructure can play an even more 

important role in the future. It will be a venue where manufacturing and 

communications can continue without interruption. Under circumstances in 

which physical movements within the city are limited, it is an environment 

that can be managed systematically to enable utilization of both offline 

and online spheres for continued collaboration and cooperation, as well as 

education and manufacturing activities.

Due to climate change and global pandemic, cities are once again viewed 

as potential ‘plague spots’ or ‘dens of evil.’ The Modernism city model 

based on carbon fuel is once again threatening the humanity.1 We are all 

aware at this point that how we built cities in the past is not how we can 

build the city of the future. The alternative is the smart city, to build a good 

city that will provide a healthy living environment for the next generation. 

This must be the goal of building smart cities. Even under difficult circum-

1. UN forecasts a 1.5 billion increase in urban population by 2030, and an increase in 

the number of megacity regions. It is predicted that 7 out of 10 people will live in cities 

by 2050. While cities only account for about 2% of the world’s land area, they account 

for 70% of GDP, more than 60% of energy consumption, 70% of greenhouse gas emis-

sion, and 70% of global waste (UN-HABITAT, 2016).
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stances, utilization of innovative startup platform that enables unplanned 

collaboration and serendipity among creative people can make cities the 

cradle of civilization and culture once again.
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