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Smart Cities 

Background: Digitalization 

New digital/intelligent/smart technologies 
          > the internet of things, big data 
  are changing economy and society, locally and globally. 

They drive the Fourth industrial Revolution and promote the information and 
knowledge society in an enormous speed; they 

•  Change production styles >industry 4.0 and influence locational choice 
•  Revolutionalise mobility > e-mobility, driverless cars  
•  Saving energy, water and protect the environment in times of climate change  
•  Transform learning and higher education > e-learning 
•  Improve health care >e-medicine 
•  Modify social communication  
•  Improve governance  >e-governance 

    



Challenges and Pathways of Urban Development in the Evolving Digital World 

Enticements 
Digitalized services to citizens, enterprises, local governments 

 institutions and businesses 

•  Create better and faster access to any kind of information any time and 
 everywhere, locally and globally  

•  Improve individual mobility and orientation in cities and regions  
•  Make consumers independent from opening times and locations (e-shopping) 
•  Raise personal security at home and safety on the road 
•  Increase productivity in production (industry 4.0)   
•  Save energy and water by numerous systems of controlling energy consumption 
•  Improve access to public services and facilitate public management 
•  Make it easier for tourists and visitors to enjoy cities and city life 
•  Assist elderly and physically handicapped to get personal medical support  
•  Facilitate education and life-long education and training ( e-learning) 
•  Help singles to find a partner for a coffee, day, a night, or even a whole life…..  
… and many other enticements 

                                              Though all this at the costs of privacy!  



Challenges and Pathways of Urban Development in the Evolving Digital World 

Smart City as a Catalyst 

Driven by the convenience of consumers, the curiosity of engineers, the  
requirements of the environment and last not least by the power of  global 
corporations digitalization will gradually change the functional structure of 
cities….. 

Not surprisingly the smart city has become an attractive urban development 
paradigm for architects, planners, engineers, urban marketing professionals, 
journalists and mayors! They jump on the smart city paradigm with much  
 rhetoric; they improvise, react to the technological innovations and adapt the 
introduction of digital technologies to existing conditions as much as 
possible and feasible.  

Cities and urban planners are not prepared to cope with the manifold economic, 
social and cultural implications of the evolving digital world on cities and 
citizens, as well as on the local economy  
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Why Smart Cities? 

•  The availability of new technologies > I-phone and the pressure 
  upon enterprises and engineers to advance technological  
  innovation  

•  The challenges of cities and regions to provide mobility, resource efficiency 
 and affordable public services 

•  The hope of cities to remain globally competitive  

•  The strong believe that ICT technologies can make cities more sustainable 
 and efficient  >The sustainable imperative: to save energy and water 

•  The expectation of cities to find better ways and means cope with the growing 
 complexity of local development challenges in times of göobalization 

•  The pressure of time in the new urban economy and the quest for instant 
 access to information anytime  and everywhere 

•  ….. and not to forget the fun of using new ICT technologies 



Smart Cities 

Smart cities all over 
         Who is the smartest city in the world? 

Many city governments around the world are driving the introduction of smart  
urban technologies, using the smart technology passion of citizens  

             and media to promote their cities as smart cities  
               Vienna and Berlin, Barcelona or Ghuangzhou  
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Smart Cities Smart Business Dreams 

Smart Cities: Business First! 

Masdar Abu Dhabi 

Songdo Korea 

King Abdullah Economic City Saudi Arabia  

Belmont Arizona 

Vienna Austria 

Toronto Canada  



Smart Cities 

Masdar City 
Designed by the British architect Foster the 

city in Abu Dhabi  is to become a smart 
city, based on solar energy and other 
renewable energy source is designed to  
 be a hub for clean tech companies. 

The initial design banned automobiles, as        
travel will be accomplished via public 
mass transit and personal rapid transit 
systems . 

The absence of motor vehicles coupled with 
Masdar's perimeter wall, designed to keep 
out the hot desert winds, allows for narrow 
and shaded streets that help funnel cooler 
breezes across the city.  

Due to limited interest of investors and  
potential citizens the project is stagnating. 



Smart Cities 

Masdar City 



Smart Cities 

Songdo/ Korea 



Smart Cities 

King Abdullah Economic City  
Saudi Arabia Vision 2030  

Population:  2 million, 2016 5.000,  2020 50.000 
Biggest port on the Red Sea 
Industrial zone > Mars,Volvo,Pfizer and others 100 
Tourist hub between Mekka and Medina  



   

        

Smart Citiies 

Belmont/Arizona 

One of the many investment companies owned  
 by Microsoft founder Bill Gates has 
 purchased 25,000 acres of land in Arizona. 

Located roughly 45 minutes outside of Phoenix, 
 the land will be turned into a smart city 
 named Belmont.  

Focusing on high speed networks, advanced 
 manufacturing capabilities, self-driving 
 vehicles, and data centers, Belmont 
  could become a hub for newtechnologies 
 to thrive.  

A proposed I-11 freeway would connect Belmont to 
 Las Vegas, Nevada, opening up significant 
 opportunity. It’ll reportedly include space 
 for 80,000 residential units, in addition to 
 470 acres for public schools and 3,800 
 acres designated for offices, commercial 
 buildings and retail outlets.  



Smart Cities  

Vienna 

Sustainable city development  by promoting smart city development technologies 

Wien Vision 2050  
 Roadmap for 2020 and beyond and an Action Plan for 2012-15  

Supporting a research forum at the Technical University to do interdisciplinary  
 research on smart city development 



Smart Cities  

Toronto 

………..A city built from the ground up promises not just the convenience that 
comes with new technologies, but also the potential of environmental 
sustainability, health benefits, and even affordability of housing. The vision entails 
high-speed internet access and free wifi across the hub, self-driving cars, ride-
sharing, and sensors throughout that automate the way people engage with their 
surroundings, making everything from street lights to air conditioning smarter 
and more efficient. 
‘Having started as a search engine, they quickly expanded to help us 
communicate, navigate and even work…….. After all, the component parts aren't 
revolutionary: self-driving cars are already hitting the market, communities are 
opting for their own Fibre networks, and Amazon has taken care of some of the 
heavy lifting by testing out how sensors and data can change the retail experience 
with fully automated cashierless stores. Google just needs to bring it all together. 

'From the internet up’ If anyone can 
do it, it's Google  
………………….or rather ALPHABET 



Smart Technologies and the Ruhr 

Smart China 



Smart Cities  

Guangzhou 

Smart Home > Integrating audio control technology, intelligent house system,  
 home and building automation systems into a smart home system enhances  
 the convenience and comfort of common households. 

Smart Grid > Modern sensors and ICT integrated into the grid construction 
  provide users with reliable and cost-efficient power supply. The renewable 
energy will be integrated into the grid to drive district cooling and heating 
system. 

Smart Government Administration > Latest ICT convergence technology is utilised 
to develop a smart government administration system offering one-stop and 
non-stop  buildings and communities to foster a people-oriented environment. 
Buildings in SSGKC will be green certified some of which will be LEED 
compliant 

Smart Security > Smart sensing technology is used to monitor households, 
communities and other required areas for safety and security.. 

Smart Transportation > ICT, electronic sensor and modulation technology  
 will be employed for a smart transportation system to ease traffic 
  congestion and support safe, speedy and hassle-free travel. 



Smart Cities  

Guangzhou 

Sino-Singapore Guangzhou Knowledge City 
(SSGKC) will be a Smart City, integrating urban 
management systems, powered by leading 
information and telecommunication 
technologies which will drive sustainable 
economic growth, a high quality of life, and 
effective management of natural resources 

The Smart City will provide an e test bed for 
leading edge technologies. SSGKC will exploit 
Next Generation Information and 
Communication Technology (ICT), cloud 
computing, and the Internet of Things (IoT) to 
develop a world class city where residents can 
live and work in a safe, efficient and resource-
efficient environment. The government 
administration will leverage on ICT technology 
to optimise the services delivery to residents 
and enterprises. 



Smart Cities 

Nansha China   



Smart Cities 

China  
The vision of Sino-Singapore Guangzhou Knowledge City (GKC) is to be a unique, 

vibrant and sustainable city that is highly attractive to both talents and 
knowledge-based industries. Positioned as a model and catalyst for the 
economic transformation and environmental enhancement of Guangdong. 
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Challenges and Concerns 

•  Jobs 
•  Privacy 
•  Speed and Stress 
•  Risk 

•  Power and business interests  
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Jobs 

New industrial production will gradually be taken over by intelligent robots 
•  Traditional workers will loose their jobs. They will be replaced by more 

educated staff operating factories and robots 
•  Structure of industries will gradually change  from mere production to more 

integrated and flexible systems > production, services, research 
•  Education and training will change to prepare for the new work environments 
•  Location requirements  of industrial enterprises will change with the 

qualification requirements of employees > workers, engineers, researchers 
•  The industrial labour force in will decline and new jobs will be offered in other 

fields > logistics, business services, social services, food, health, leisure, 
entertainment, tourism, though all these fields have their very spatial location 
requirements 

> The traditional functional division of space in cities embedded in land use 
regulation does hardly meet the new requirements of the digital society! 
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Privacy 

Convenience vs privacy 

•  Big data are in the hands of  
 a few corporations. Their use (and misuse) 
 is almost un-controllable. 

•  Insurance companies may use personal  
 data for raising insurance fees.  
 > health insurance, automobile insurance… 

•  Under the pretext of fighting terrorism  
 and insurgent movements governments  
 may use big data for supervising individuals 

“ We will have to fight for our privacy, or we will loose it!       

Source: New York Times 2016.02.24 

. 

      Eric Schmidt/Google 
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Speed and Stress 

•  Digitalization is speeding up work 
•  Lifestyles in city regions change 
•  Time has become a precious good and  

  stress a challenge for many citizens 
•  Occasional burn-outs have become a  

  common phenomenon   
•  More and more (single!) citizens require 

  psychological advice or search for 
  for opportunities and places to relax 
  > sabbatical, yoga, buddhism,   
  monastery vacations 
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Risk 

•  Digital infrastructure and smart systems  
  are hacked by external hackers 

•  The system breaks down due to  
  technological or even individual failures, 
  (natural or electronic) accidents or 
   external attacks terrorism or cyber wars  

 > Possible impacts: Traffic chaos, water shortage, 
 flooding, energy cuts…..  

•  in case the new smart system does not work 
    as a rule, no safety net (plan B) is in place! 
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Power 

The power of  

•  Large globally acting corporations and policy advisors, which can less and 
 less be controlled by local or even national governments, such as  

  > Frost & Sullivan, Apple, IBM, Google, Siemens, Daimler, Hitachi, Alibaba 
 Huawei, Samsung  

•  Launched and supported by international organisations, such as  
  OECD, EU or even NGOs and their interregional information and 

 communication power  

•  High ranked and globally praised universities and research centres, such as 
  > MIT, Stanford University, Singapore University, ETH Zürich, Tsinghua 

 University, who are driving the innovation and application of smart 
 technologies.  
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Apple  
•  13.000 jobs in a spaceship in Cupertino/California  
•  10.000 underground parking spots 
•  Campus: 700.000 m2 
•  Floor space: 260.000 m2, 1,6 km outside extension 
•  Independent energy provision by renewable energy 
•  Extensive sports and leisure facilities 
•  Bigger than the Pentagon  
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Google 
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Amazon 



Siemens 
Offering smart technology solutions 
though recently changing its logo 

Ingenuity stands for  innovation, trust and  the arts of engineering 

Challenges and Pathways of Urban Development in the Evolving Digital World 
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Frost& Sullivan 
Using well designed images to impress decsion-makers 
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Hitachi  
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Alibaba 
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In Berlin  
11.000 listings 
55€/night 

Katowice 
300 listings 
141 Zloty/night 

Challenges and Pathways of Urban Development in the Evolving Digital World 
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Facebook 

WeChat had over 889 million monthly 
active users in 2016, 90% of whom were 
Chinese. In 2017 more than half of 
WeChat's users spend over 90 minutes 
a day on the app.[ 
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Drivers of Smart City Development 
•  Large global corporations developing, producing and selling 

  digital  technologies >Samsung, Huawei, Sony, Siemens, Cisco, who have 
 identified the huge market potential of cities in competition. 

•  Powerful global corporations relying on the application of new technologies 
  > Amazon, Apple, Alibaba or the automobile industries, being afraid of 

 losing market shares aims to promote unlimited automobile mobility in 
 cities > Audi, Toyota, BMW, Mercedes. 

•  Millions of start-ups developing applications of these technologies.   
•  Global and national  think tanks advising governments in introducing such 

 technologies> IBM, McKinsey, Fraunhofer. 

•  Businesses all over the world expecting to benefit from e-shopping. 
•  Local governments seeking to maintain the competitiveness of their 

 economies and attract the creative class. 
•  Mayors and city marketing agencies aiming to profile their cities. 
•  Life style media promoting the new technologies. 
•  Research institutes and consultants seeking to get large grants and contracts 

 for urban research on the application off smart technologies. 
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More Drivers of Smart City Development 

•  International governmental and non-governmental organisations, European 
Commission as well as city networks aiming to demonstrate their innovation 
policies and future orientation. 

•  Influential research institutes and think tank. 
•  Academic writers using the crusade to gain credit points.  
•  The media in search for young readership. 
•  Smart architects, urbanists and developers 

…..and not to forget  
•  The global fun community 

  > techno and mobility freaks, tourists, 
  journalists. …..  
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The Darker Sides of Smart Cities 
Summing-up 1 

•  The urban impacts of smart solutions >shopping, logistics, are not seriously 
 taken into consideration.  

•  The knowledge on impacts of smart technologies on urban development is 
 limited and much social research is required. 

•  With gradual introduction of smart technologies economic and social 
 polarisation will further increase >politically accepted?  

•  Digital infrastructure development will downgrade traditional urban planning,  
 turning planners  into city decorators, urban lawyers, GIS freaks, data 
 garbage managers or just moderators. 

•  Local government administrations will have to be reorganized to meet the 
 challenges of smart infrastructure development though do not have 
 sufficient funds to cope with the many smart city challenges. 

•  Cities tend to favour technical solutions over socially balanced solutions. 
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The Darker Sides of Smart Cities 
Summing-up 2 

•  Cities depend strongly on the technological and bargaining power of a few 
 global ITC giants and monopolies, convincing cities to focus  

  on and invest in smart technologies > US and China. 

•  Privacy concerns caused by big data collection and storage are largely 
 neglected and sacrificed to convenience and business interests. 

•  The risk dimensions of smart systems are underrated. 

There are multiple technological, social, economic, 
  cultural, environmental implications  
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Economic Challenges 

•  There is little research and knowledge on the impacts of smart technologies 
 for the local urban economy, on employment or on qualification  

  requirements of the local labour force. 
•  The interest of all drivers of smart cities is to sell technology and services to 

 cities and citizens, not to make life in cities for citizens better, though 
 they are smart in selling smart technologies with such promises. 

•  Smart technologies will support individualism and raise the number of single 
 households with consequences for the labour market and for residential 
 property market > the number of single households will further increase. 

•  . 
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Technological Challenges 

•  The developers of digital infrastructure will have to face that the financial 
means of local governments are limited. 

•  When building-up, balanced digital infrastructure in a market driven 
environment, local governments have to face and resist the influence and 
power of I&T corporations. 

•  The application of smart technologies change will change mobility patterns 
 and logistic systems in cities. 

•  Smart technologies will favour higher densities and more high rise buildings 
and force local utility corporations to invest heavily in overhauling existing 
systems. Such investments tend to increase spatial disparities in the city.  

•  Digital infrastructure is prone to failures, accidents and cyber attacks. 
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Social Challenges 

•  Digital infrastructure can only gradually be developed and made available for 
all citizens and visitors. Hence unbalanced digital infrastructure will further 
increase social polarization in the city. 

•  The availability of new communication means and platforms to the civil 
society will unavoidable confront city governments with new requests for 
participation in urban development strategies, unless repressed by local or 
national governments. 

•  Social media and popular platforms will encourage more people to participate 
in urban development, which again will force local governments to respond 
and better organize public participation. 

•  Safety concerns of citizens will encourage local governments to control 
public spaces and neglect privacy concerns. 

•  . . . . 
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Pathways? 

•  Work 
•  Mobility 
•  Shopping  
•  Learning 
•  Governance 

Digitalization will also have  
 spatial implications in other fields, 
 such as housing, culture,  
 leisure & entertainment, tourism  
 or urban agriculture  

> Will cities be different in the future, from what we know today? 
> Will citizens require different approaches to urban development? 
> Will urban neighbourhoods, will city centres have to be designed differently? 
> Will urban planning administration have to be re-organized? 
> Will urban planning regulations have to be changed 
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Pathways Mobility 

•  Smart technologies will revolutionize mobility in cities. Whether the self-
 driving car will conquer all city quarters remains open. It would force 
 cities to rethink their transportation policies and plans. 

        > A comprehensive redesign of urban road networks is inevitable. 
•  Digitalization will make public transport more efficient and convenient and 

 more popular.  

•  In the long run city centres will be closed for private cars, which are not 
 equipped with smart driving technologies?   

  > Only smart buses and taxis will have access to the inner city! 
•  Smart technologies have made the renaissance of the bicycle in the city 

 possible, though cities were not prepared to provide the appropriate  
  space > cycle lanes, parking, storage.  

•  Smart technologies, bicycle and increasing popularity of car sharing will 
 reduce traffic congestion in cities only marginally.   
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Pathways Work 

•  Smart industrial production (industry 4.0) will require new locations in the city 
which differ from traditional industrial sites. New locations will have to be 
multifunctional to meet the requirements of the highly qualified labour force, 
which would like to live nearby and use spare time for leisure or other 
activities. 

•  Innovative industries zones will have to be functionally mixed to 
accommodate all the services the new digital economy requires, and such 
zones will have to be mixed as much as possible with housing quarters, 
including household related social infrastructure. 

•  Urban repair will be a future challenges. It will will bring along a renaissance 
of crafts, which will require affordable spaces in the built-up city. 

•  Digital start-ups will occupy and operate co-working spaces in obsolete 
industrial and office buildings spaces in the city.  
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Pathways Shopping 

•  The further advancement of e-shopping will change the functional structure  
  of cities. City centres will become show-rooming spaces (fashion and 

 design museums) of international brand shops meeting consumption 
 and entertainment requirements of upper class citizens and visitors. 

•  Safe public spaces with multiple opportunities for all year round 
 entertaining events will be required.  

•  Second class shopping streets and shopping centres will change their 
 characters and turn into mixed-production, consumption and leisure 
 spaces, or co-working spaces for start-ups. 
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Pathways Learning 

•  With the gradual evolution of e-learning the visibility of knowledgescapes  
  > knowledge spaces) in cities will disappear. Local commitment of 

 universities and related knowledge milieus will weaken. 
•  Universities will/may change their approaches to higher education to benefit 

 from e-learning technology. They will be encouraged to close down face-
 to-face undergraduate  programmes. Inner city university campuses will  
 shrink and be refigured.  

•  Universities and hospitals, focussing on distant learning and medicine may 
 be tempted  to change their locations, sell inner city campuses and 
 operate from out-of-town locations. 

•  Schools in low density urban districts will be closed once  e-modules are 
 gradually introduced, with consequences for housing policy in the city- 

•  Following the logics of ranking,  international corporate universities will gain 
 competition and weaken local institutes of higher  education, with 
 implications for urban competitiveness and images.  
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Pathways Governance 

Local governments will be driven by technology corporations and business 
 interests to  

•  Overhaul their technical infrastructure systems and built-up new efficient and 
 digital infrastructure in a market driven environment;  

•  Retrain or employ new staff for understanding and handling the interface 
 between traditional and digital urban development; 

•  Recruit qualified new staff in the public administration and Initiate permanent 
 training of public sector staff which is qualified to address the challenges 
 and to communicate with technology providers on equal terms. 

•  Monitor local impacts of new digital technologies on urban development and 
 and invest heavily in monitoring capacity and applied social and 
 economic research. 

•  Screen and eventually revise urban development regulations 

•  Meet expectations of citizens, new formats of information and communication 
 policies will be introduced, forcing local governments to balance  >top-
 down and bottom-up planning and decision-making processes. 
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A Final Comment 
In times of globalization, global competition and rapid  

 technology change, the ongoing digitalization  
 is a good opportunity to  

•  improve the quality of life of affluent and poor citizens,  
•  speed-up economic and urban innovation, 
•  Address mobility challenges in cities  
•  Create promising jobs for a new generation of university graduates,  
•  make a better use of energy, water and other resources,  
•  protect the environment,  
•  maintain the competitiveness of cities for qualified labour and investments.  

The implications for the social and economic development of cities, however, 
have to be carefully monitored and assessed to avoid negative economic, 
social, cultural and spatial consequences and dependency on a few  
 global players.  

The smart rhetoric is impressive, though we have to be aware that smart cities  
 are business first.  

Digitalization and smart city development require carefully concerted integrated 
approaches to coordinate urban sector policies, strategies and programmes. 



.  

     There is a time and life beyond the smart city! 
Challenges and Pathways of Urban Development in the Evolving Digital 

World 



. The Challenge was officially launched by DG GROW, DG REGIO and the 
Committee of the Regions during the EWRC 2017 – at the workshop 
“Supporting cities and regions to become successful digital ecosystems". 

The Digital Cities Challenge enables European cities to put advanced 
technologies at the service of their citizens.“The question is how quickly the 
cities will change and embrace digital technologies... is not anymore whether 
they will. With the Digital Cities Challenge, the European Commission is 
challenging city leaders to make their cities better places to live, more 
productive, and more innovative" 
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