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Sustainable Development
of Cities

(Yigitcanlar & Teriman, 2015)



Smart City is an urban locality that employs digital data and technology to create 

efficiencies for boosting economic development, enhancing quality of life and improving 
sustainability of the city.
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Strategic Decisions for Urban Administrators
(e.g., Managers)

Infrastructure 
layer

How to integrate 
new and legacy
infrastructures?
(e.g., smart 
meter 
integration with 
energy 
infrastructure)

Who pays for 
the digital 
infrastructure?
(e.g., who pays 
for smart 
meters, users or 
infrastructure 
company)

Long-term
impacts of 
decisions?
(e.g., will the 
invested  
technology be 
there long-time)

Managing 
externalities?
(e.g., some 
burden from 
externalities and 
some benefit, 
how to balance)

Lifecycle
considerations?
(e.g., 
environmental 
sustainability of 
infrastructure 
systems)

Layer Technological Financial Political Social Environmental

Layer Technological Financial Political Social Environmental

Layer Technological Financial Political Social Environmental

Digital data layer Which 
standards?
(e.g., for 
telecom 
infrastructure 
and devices for 
optimal 
connectedness)

Pricing of data?
(e.g., open data, 
free data, if not 
who pays for the 
data)

Which data 
regulation?
(e.g., regulated 
access to 
infrastructure or 
services 
computing 
against each 
other)

Data ownership
and privacy?
(e.g., owned by 
operator/citizen/
city, and levels of 
privacy granted)

Lifecycle
considerations?
(e.g., digital 
devices have 
also significant 
environment 
impact)

Service layer Service 
integration?
(e.g., making it 
possible services 
can be linked 
and bundled)

Competition
and/or 
cooperation?
(e.g., amongst 
service providers 
and services 
themselves)

Criteria for 
developing 
services?
(e.g., type of 
services for 
commerce or 
problem-solving)

Digital divide 
and liability?
(e.g., 
inclusiveness, 
solutions for 
disadvantaged, 
who is liable)

Changing the 
behaviour or 
optimise the 
infrastructure 
system?
(e.g., user vs 
system)



Strategic Decisions for Urban Policymakers
(e.g., Mayors)

Layer Technological Financial Political Social Environmental

Infrastructure 
layer

Existing or 
dedicated
network?
(e.g., use 
existing or 
develop/buy 
dedicated one)

Sustainable 
financing of the 
infrastructure?
(e.g., part of 
service income 
to move to 
infrastructure)

Infrastructure 
development vs 
smart city 
promotion?
(e.g., smart 
infrastructure vs 
marketing)

Smart city for 
whom? 
(e.g., for citizens 
or economic 
competitiveness 
of the city)

How central is 
the 
environment?
(e.g., determines 
what type of 
infrastructure to 
put in)

Layer Technological Financial Political Social Environmental

Layer Technological Financial Political Social Environmental

Digital data layer Rely on start-ups
(local focus) or 
global players?
(e.g., 
endogenous vs 
exogenous)

Market driven or 
public policy
driven?
(e.g., attract 
companies or 
government 
funded)

Privacy
(regulation) and 
ownership?
(e.g., how much 
privacy, who 
owns the data)

Digital literacy: 
lead or adapt?
(e.g., citizens 
being the 
leaders of digital 
literacy or 
managing the  
illiteracy)

Broader 
environmental 
considerations
of digitalisation?
(e.g., how much 
environmental 
impact it creates 
and how much 
good it brings)

Service layer City as the 
platform user or 
as the platform 
owner/provider?
(e.g., 
endogenous vs 
exogenous)

Enable the 
development or 
develop
services?
(e.g., incentives 
vs full public 
funding)

Governance of 
the services?
(e.g., existing 
and newcomer
services—
sharing 
economy)

Universal 
services 
obligation?
(e.g., what 
minimal services 
citizens are 
entitled to)

Laissez-faire or 
incentivising
green?
(e.g., let services 
evolve or 
incentivise green 
services)
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Strategic Decisions for Leaders of the Society
(e.g., you)



Technology Hacks the City, but Can City Hack the 
Technology?



The Hothouse Hell: From Greenhouse to Hothouse

▪ The earth has been in hothouse states 
before, and there is not one kind of 
Hothouse Earth, but several. A little like 
Dante’s circles of Hell, they progress into 
ever-deeper states of heat and changes to 
the planet’s biosphere and climate. The 
end result is undoubtedly hellish, and 
even the early stages would be, for 
humans at least, decidedly highly 
uncomfortable.
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The Anthropocene & Urban Ecocide



Temperature Raise and Resulting Catastrophes

UNDERLINING REASONS

▪ Rapid urbanisation

▪ Increased mobilisation

▪ Heightened globalisation

▪ Ruthless neoliberal capitalism

▪ Vigorous industrialisation

▪ Intensified agriculture

▪ Excessive consumption

▪ Highly materialised lifestyles 



Can Smart Cities be the Solution?

▪ The recent empirical studies reported that smart cities are not after all that smart as 
they fail to live up to sustainability expectations:

▪ A recent study on the UK smart cities found no evidence that urban smartness contributes to 
sustainable outcomes (Yigitcanlar & Kamruzzaman, 2018a). 

▪ Another research on Australian cities revealed the smartness of cities does not lead to 
sustainable commuting patterns (Yigitcanlar & Kamruzzaman, 2018b). 

▪ Studies on smart cities in Africa and South Korea—including Songdo recognised as the world’s 
‘smartest’ city—evidenced the environmental downfalls of these ambitious projects (Watson, 
2014; Yigitcanlar & Lee, 2014). 

▪ It is argued that cities cannot be truly smart unless they produce zero waste (Zaman & 
Lehmann, 2013) and make a net positive contribution to the ecosystem (Birkeland, 2012).



What is a Smart City?



Evolution of the Smart City Notion

Smart City 1.0 The need to implement 
new and innovative 
technologies to solve 
problems in urban areas

Private 
sector

Technology 
and service

Intelligent City Michael Batty 
(1990)
UK

~1990s

Smart City 2.0 A greater degree of 
involvement of the local 
authorities regarding 
the application of 
technologies

Public sector Technology, 
infrastructure 
and service

Smart City Rudolf Giffinger
(2007)
Austria

~2000s

Smart City 3.0 Citizen active 
engagement in smart 
solutions to improve 
living standards and 
sustainability

Community Technology, 
service and 
citizens

Responsive City Stephen 
Goldsmith  
(2014)
Switzerland

~2010s

Smart City 4.0 Urban space not being 
separate from the 
nature and not to be 
designed just or 
primarily for humans

Academia Knowledge 
(including 
technology) 
and nature

More-Than-
Human City 
(Truly Smart and 
Sustainable City)

Tan Yigitcanlar
(2018)
Australia

~2020s

Version Emphasis Target Focus Brand Reference Period



Smart City (4.0) is an urban locality functioning as a healthy system of systems with sustainable 

and balanced practices of economic, societal, environmental and governance activities generating 

desired outcomes for all humans and non-humans (Yigitcanlar et al., 2018).
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Eco-City
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Greenhouse Gas Emissions



Climate Change Warnings



Protesting Climate Inaction



Recommendations

▪ The current smart city practice is generating a Frankenstein urbanism by forcing the union of 
different and incompatible elements in cities—in a disingenuous attempt of addressing quality of 
life and sustainability.

▪ There is an urgency to reconceptualise urban planning, design and development paradigms and act 
upon accordingly and immediately. 

▪ In such reconceptualization that question human exceptionalism, urban space cannot be seen as an 
entity separate from nature and thus it cannot be designed just or primarily for humans. 

▪ Decentring the human in urban design will help to develop post-anthropocentric cities or more-
than-human cities that are truly smart, sustainable and equitable. 



Recommendations (cont’d)

▪ The current smart city practice, at its best, is a zero-sum game for sustainability—environmental 
gains are cancelled out by the impact of increased technology and energy use. 

▪ The biggest challenge, at this instance, is finding a way to change our mentality and politics on how 
we shape our cities, societies and the environment. 

▪ We need to move forward instantaneously and quickly by focusing on an Ecological Human 
Settlement Theory that will create cohabitation spaces to house humans and non-humans in a 
sustainable and inclusive way in the post-anthropocentric cities of tomorrow. 



Central Park, New York 
(1857)



Smart, Sustainable and Knowledge-Based Cities
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