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Smart City - Definitions

"Smart City" characterises a city that 
• systematically applies information and communication technology as 

well as technology conserving resources on its way to post-fossil 
society 

• intends to become independent of fossil energy carriers on the long 
run 

• connects new technologies for infrastructure, buildings, mobility etc. 
to uses resources such as energy or water as efficiently as possible 

• anticipates and realises future sustainable forms of mobility and the 
necessary infrastructure 

• forces integrated (city) planning processes, e.g., for energy planning 
• creates the spaces for innovation and the testing of new ideas 

(cleantech) 
• installs management systems ("Good Governance") to enable 

optimised leadership in the different areas and - through a holistic 
controlling - for developments to be reported in a measurable and 
verifiable manner 

• provides the appropriate personal and financial resources 
• The integration and interconnection of these areas is the 

characteristic of a smart city with the aim of realising the potential 
for ecologic and social improvements. 

http://www.smartcity-schweiz.ch/en/smart-city/ 

In summary: 

• „A smart city offers its inhabitants maximal life quality 
with minimal consumption of resources, based on an 
intelligent interconnection of infrastructure (transport, 
energy, communication etc.) on different hierarchic 
levels (building, quarters, city).  

• „intelligent“ in this context does not necessarily equate 
information technology. Passive or self-regulating 
mechanisms are to be preferred to actively controlled 
approaches when having similar performance.“ 

• „Smart city“ is no new label, but describes a deepening 
engagement for the expansion of existing activities and 
projects of an innovative city possessing the „European 
Energy Award“. For those cities, the Smart City 
programme offers new possibilities for support of their 
innovative and „smart“ projects on the way to achieving 
the ambitious goals.



Smart City - Definitions

From: Smart Cities: Big Data, Civic Hackers, and the Quest for a 
New Utopia (Englisch) Gebundene Ausgabe – 5. November 2013 von 
Anthony M. Townsend (Autor)

http://www.amazon.de/Anthony-M.-Townsend/e/B00E69N8YQ/ref=dp_byline_cont_book_1


Content
• Introduction and first Definitions 
• Teaching at ETH: Smart Cities 
• MOOCs from ETH: Smart Cities 
• Resources: iBook, pdf, links 
• Expected outcomes from future designers 
• Exercises 1-3 
• Discussion



Sm
art 
Cit
ies

1 GS ET: 
Introduction

Objectives, 
Definition, 
MOOC

Exercise 1: 
QUA-KIT 

2 AC MvN: 
Smart Cities

Smart 
Objects, 
Smart 
Buildings, 
Smart Cities

 3 GS: Urban 
Big Data

Stocks and 
Flows in 
Urban 
Systems

4 GS ET: 
Urban 
Measuremen
t

Measuremen
t and 
Simulation

Exercise 2: 
Urban 
Measuremen
t

5 GS: Urban 
Science

Citizen 
Design 
Science

6 GS: 
Complexity 
Science

Complexity 
Science

Exercise 3: 
QUA-KIT 

7 GS: Smart 
Governance

Participator
y Design and 
Management

8 GS: Smart 
Livability

City 
Livability 
Rankings

10 GS: From 
smart cities 
to 
responsive 
citiesFrom smart 
cities to 
responsive 
cities

Final 
presentation 
on MOOC 
discussion 
topics







Sm
art 
Cit
ies

1 GS ET: 
Introduction

Objectives, 
Definition, 
MOOC

Exercise 1: 
QUA-KIT 

2 AC MvN: 
Smart Cities

Smart 
Objects, 
Smart 
Buildings, 
Smart Cities

 3 GS: Urban 
Big Data

Stocks and 
Flows in 
Urban 
Systems

4 GS ET: 
Urban 
Measuremen
t

Measuremen
t and 
Simulation

Exercise 2: 
Urban 
Measuremen
t

5 GS: Urban 
Science

Citizen 
Design 
Science

6 GS: 
Complexity 
Science

Complexity 
Science

Exercise 3: 
QUA-KIT 

7 GS: Smart 
Governance

Participator
y Design and 
Management

8 GS: Smart 
Livability

City 
Livability 
Rankings

10 GS: From 
smart cities 
to 
responsive 
citiesFrom smart 
cities to 
responsive 
cities

Final 
presentation 
on MOOC 
discussion 
topics





Sm
art 
Cit
ies

1 GS ET: 
Introduction

Objectives, 
Definition, 
MOOC

Exercise 1: 
QUA-KIT 

2 AC MvN: 
Smart Cities

Smart 
Objects, 
Smart 
Buildings, 
Smart Cities

 3 GS: Urban 
Big Data

Stocks and 
Flows in 
Urban 
Systems

4 GS ET: 
Urban 
Measuremen
t

Measuremen
t and 
Simulation

Exercise 2: 
Urban 
Measuremen
t

5 GS: Urban 
Science

Citizen 
Design 
Science

6 GS: 
Complexity 
Science

Complexity 
Science

Exercise 3: 
QUA-KIT 

7 GS: Smart 
Governance

Participator
y Design and 
Management

8 GS: Smart 
Livability

City 
Livability 
Rankings

10 GS: From 
smart cities 
to 
responsive 
citiesFrom smart 
cities to 
responsive 
cities

Final 
presentation 
on MOOC 
discussion 
topics





Sm
art 
Cit
ies

1 GS ET: 
Introduction

Objectives, 
Definition, 
MOOC

Exercise 1: 
QUA-KIT 

2 AC MvN: 
Smart Cities

Smart 
Objects, 
Smart 
Buildings, 
Smart Cities

 3 GS: Urban 
Big Data

Stocks and 
Flows in 
Urban 
Systems

4 GS ET: 
Urban 
Measuremen
t

Measuremen
t and 
Simulation

Exercise 2: 
Urban 
Measuremen
t

5 GS: Urban 
Science

Citizen 
Design 
Science

6 GS: 
Complexity 
Science

Complexity 
Science

Exercise 3: 
QUA-KIT 

7 GS: Smart 
Governance

Participator
y Design and 
Management

8 GS: Smart 
Livability

City 
Livability 
Rankings

10 GS: From 
smart cities 
to 
responsive 
citiesFrom smart 
cities to 
responsive 
cities

Final 
presentation 
on MOOC 
discussion 
topics





Sm
art 
Cit
ies

1 GS ET: 
Introduction

Objectives, 
Definition, 
MOOC

Exercise 1: 
QUA-KIT 

2 AC MvN: 
Smart Cities

Smart 
Objects, 
Smart 
Buildings, 
Smart Cities

 3 GS: Urban 
Big Data

Stocks and 
Flows in 
Urban 
Systems

4 GS ET: 
Urban 
Measuremen
t

Measuremen
t and 
Simulation

Exercise 2: 
Urban 
Measuremen
t

5 GS: Urban 
Science

Citizen 
Design 
Science

6 GS: 
Complexity 
Science

Complexity 
Science

Exercise 3: 
QUA-KIT 

7 GS: Smart 
Governance

Participator
y Design and 
Management

8 GS: Smart 
Livability

City 
Livability 
Rankings

10 GS: From 
smart cities 
to 
responsive 
citiesFrom smart 
cities to 
responsive 
cities

Final 
presentation 
on MOOC 
discussion 
topics



URBAN COMPLEXITY 
”Can we find hidden universalities in the dynamics of cities to 
predict future urban developments?”

Team

Dr Markus 
SCHLÄPFER

Dr Markus SCHLÄPFER 
Prof. Dr Peter SLOOT / NTU 
Aike STEENTOFT

Partners
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ETH Zurich Information Architecture MOOC 

Massive Open Online Courses (MOOCs) on Future Cities:  An overview to understand a 
city’s people, components, functions, scales and dynamics, as precondition for its 
sustainable design and management.  The courses explore the city as the most 
complex human-made “organism” with a metabolism that can be modelled in terms of 
stocks and flows and as a complex system. We open a holistic view on existing and 
new cities, and study data-driven approaches for the development of the future city, 
based on crowdsourcing and sensing. In total, more than 60’000 students from 170 
countries have registered.   
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Conclusions

• Smart cities are emerging in all parts of the world 
• The term applies both to existing and new urban and urban-rural 

systems 
• Massive Open Online Courses MOOCs are an important vehicle to 

increase the smartness and responsivemness of cities 
• The degree of smartness and responsiveness of a city will 

determine its progress



INFORMATION ARCHITECTURE OF CITIES 

QUA-KIT online tool 
MOOC exercises  

Information Architecture 

Prof. Dr. Gerhard Schmitt



MOOC & ETH iA course



MOOC & ETH iA course



Two Plattform use in the course

1. MOOC platform in edX 
2. ETH Moodle for collecting the exercises



MOOC





Moodle



Exercise 1
Conduct the compulsory exercise 1 in the MOOC 



Background: 
The following exercise is based on the on-going 
Empower Shack project in Cape Town, South 
Africa. 
  
“Empower Shack is an interdisciplinary 
development project directed by U-TT, ETH Zurich 
and the local NGO Ikhayalami Development 
Services, in collaboration with the BT-Section 
community and associated local and international 
partners. 
  
The ongoing pilot phase is focused on a cluster of 
68 houses within the BT-Section of Khayelitsha. 
Through innovative design and organizational 
models, the project aims to develop a 
comprehensive and sustainable informal 
settlement upgrading strategy centered on four 
core components: a two-story housing prototype, 
participatory spatial planning, ecological 
landscape management, and integrated livelihoods 
programming.” 
  
For more information check the following link: 
http://u-tt.com/project/empower-shack/ 

First exercise: QUA-KIT online tool

http://u-tt.com/project/empower-shack/


Using our online tool QUA-KIT, your task is to 
propose an urban layout that will best help 
improve the living situation of the people in the 
cluster of 68 houses described above.  
  
QUA-KIT is a web platform for viewing and 
manipulating simple urban geometry. Logged in via 
edX platform you can work on a single design 
problem, share your ideas together with design 
proposals, view and discuss urban layouts from 
other participants. 
  
You will get access to your own working canvas of 
QUA-KIT to design your urban layout. When you 
finish you can click on the right bottom corner to 
select the option save. You can always go back to 
your design and change it. QUA-KIT will guide you 
with more information and step-by-step 
instructions.  
  
Please follow the link to start. [here will be a 
button to https://qua-kit.ethz.ch/viewer ] 

First exercise: QUA-KIT online tool

https://qua-kit.ethz.ch/viewer


Exercise 1
Conduct the compulsory exercise 1 in the MOOC 

Additional part for ETH course: 
Make a screen shot of your design in the QUA-KIT web modeler. Create a word document 
and add the screen shot together with a description of your design and why you came up 
with that arrangement. 

Upload the document here in moodle by 27.02.2017 

MOOC discussion panel:  
• Form 6 groups of 3 to 4 people and start looking at the discussion developing in the 

discussion panel of the MOOC.  
• After seminar week (27.03.2017), each group has to choose one interesting discussion 

and start participating by writing comments about the topic being discussed.  
• In the last lecture (15.05.2017), each group will have a 7 minute presentation about 

the discussion they followed and how they contributed. 


