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Smart Cities

1 GS ET: 
Introduction

Objectives, 
Definition, 

MOOC

Exercise 1: 
QUA-KIT 

Definitions 
Context

Smart 
Objects, 
Smart 

Buildings, 
Smart Cities

 3 GS: Urban 
Big Data

Stocks and 
Flows in Urban 

Systems

4 GS ET: 
Urban 

Measuremen
t

Measurement 
and 

Simulation

Exercise 2: 
Urban 

Measurement

5 GS: Urban 
Science

Citizen Design 
Science

6 GS: 
Complexity 

Science

Complexity 
Science

Exercise 3: 
QUA-KIT 

7 GS: Smart 
Governance

Participatory 
Design and 

Management

8 GS: Smart 
Livability

City Livability 
Rankings

10 GS: From 
smart cities 

to 
responsive 

cities

From smart 
cities to 

responsive 
cities

Final 
presentation 

on MOOC 
discussion 

topics



The story so far: 
• 15.5.2017 From Smart to Responsive Cities – because smart alone is not enough 
• 8.5.2016 Smart Livability as decisive factor for urban resilience 
• 10.4.2017 Good Urban Governance enabling long-term resilience 
• 3.4.2017 Complexity Science as explanation for Smart City growth 
• 27.3.2017 Citizen Design Science as a future urban development method 
• 13.3.2017 Can you improve what you do not measure? 
• 6.3.2017 Big Data as new urban raw material, made useful with Information 

Architecture and with the Stocks and Flows concept 
• 27.2.2017 From smart houses to smart cities – emerging criteria for smart cities as 

urban systems 
• 20.2.2017 Cities are complex systems. Ideally, they are sustainable, resilient, livable, 

smart, and finally responsive – from production machines to human habitat



From Smart Cities to 
Responsive Cities 





Responsive Cities:
Overview

Dr Heiko AYDT 
Senior Researcher / Scenario Leader



Responsive Cities: 
What is it?

In a responsive city inhabitants and 
infrastructure constructively respond to 
urban challenges, changes or 
disturbances. 

A responsive city is the next level after the 
smart city, but with the human in the 
centre.



Responsive Cities: 
Why do we need it?

Rapid urbanisation is a major driving force 
behind the need for responsiveness.

Cities need to be more responsive in order 
to ensure liveability.

The community spirit, the attractiveness, 
the wise (re)use of (re)sources and the will 
to defend the city will make it responsive, 
then sustainable and resilient.



FCL Responsive Cities:  
Projects and Researchers

BigData-informed Urban Design and 
Governance
Prof. Dr Gerhard SCHMITT
Prof. Dr Bige TUNCER
Asst. Prof. (Adj) Dr Markus SCHLAEPFER
Jun.-Prof. Dr Reinhard KOENIG (AIT)

Cyber Civil Infrastructure
Prof. Dr Ian SMITH (EPFL)

Engaging Mobility
Dr Alexander ERATH

Cognition, Perception and Behaviour in 
Urban Environments
Prof. Dr Christoph HOELSCHER



Enabling DEMO:POLIS
Collaboration with Cognition, Perception 
and Behaviour in Urban Environments

Visual Fusion of Big Urban Data
Collaboration with BigData-Informed Urban 
Design and Governance

Future Streetscapes Virtual Reality 
Simulator
Collaboration with Engaging Mobility



Cooler Calmer Singapore (CCS)

CCS Initiative
In 2013, SEC initiated CCS which aimed at 
addressing the environmental issues 
concerned with heat and noise pollution.

CCS Impact Project
Design Simulation Loop for Better Informed 
Urban Design

PRINCIPAL INVESTIGATOR
Prof. Dr Gerhard SCHMITT

TEAM
Dr Hassan BADREDDINE
Dr HUANG Xusheng
Dr XU Ming
Valentin MELNIKOV (NTU)



Cooler Calmer Singapore (CCS)

CCS Initiative
In 2013, SEC initiated CCS which aimed at 
addressing the environmental issues 
concerned with heat and noise pollution.

CCS Impact Project
Design Simulation Loop for Better Informed 
Urban Design

PRINCIPAL INVESTIGATOR
Prof. Dr Gerhard SCHMITT

TEAM
Dr Hassan BADREDDINE
Dr HUANG Xusheng
Dr XU Ming
Valentin MELNIKOV (NTU)



Cooling Singapore | Actionable Knowledge for 

Policy Makers

PRINCIPAL INVESTIGATORS
Prof. Dr Peter EDWARDS
Prof. Dr Gerhard SCHMITT
Prof. Dr Leslie NORFORD (SMART)
Prof. Dr Alois KNOLL (TUMCREATE)
Assoc. Prof. Dr Matthias ROTH (NUS)
Asst. Prof. Dr Winston CHOW (NUS)
Dr Heiko AYDT
Dr LI Xianxiang (SMART)

TEAM
Dr Conrad PHILIPP
Dr Gloria PIGNATTA (SMART)
Dr Muhammad O. MUGHAL (SMART)
Dr Ido NEVAT (TUMCREATE)
Dr Jordan IVANCHEV (TUMCREATE)
Lea A. RUEFENACHT



BigData-informed Urban Design 
and Governance

Prof. Dr Gerhard SCHMITT 
Prof. Dr Bige TUNCER (SUTD) 
Jun.-Prof. Dr Reinhard KOENIG (AIT) 
Asst. Prof. (Adj) Dr Markus SCHLAEPFER  
Dr Geri SCHROTTER



PRINCIPAL INVESTIGATORS 
Prof. Dr Gerhard SCHMITT 
Prof. Dr Bige TUNCER
Asst. Prof. (Adj) Dr Markus  
SCHLAEPFER 

PROJECT COORDINATOR 
Dr Gerhard SCHROTTER

CO-PRINCIPLE INVESTIGATORS 
Prof. Dr Peter SLOOT 
Assoc. Prof. Dr Patrick JANSSEN 
Assoc. Prof. Dr Rudi STOUFFS 
Jun.-Prof. Dr Reinhard KOENIG 
Dr Daniel DAHLMEIER 

COLLABORATORS 
Prof. Dr Donald KOSSMANN 
Prof. Dr Thomas GROSS 
Prof. Dr Elgar FLEISCH 
Prof. Dr Dirk HELBING 
Prof. Dr Thomas SCHULTHESS 
Prof. Dr Matthias TROYER 
Prof. Dr Stefan ARISONA 
Prof. Dr Simon SCHUBIGER 
Assoc. Prof. Dr Matthias ROTH

RESEARCHERS 
Dr Pieter HERTHOGS 
Dr Johannes MUELLER 
Katja KNECHT 
Ozgun BALABAN 
Yufan MIAO 
Aike STEENTOFT 
Ludovica TOMARCHIO 

Team



Challenges 
Progress and Outcome

Citizen Design Science 
“How can we actively involve citizens to improve 
planning through the wisdom of the crowd?”

Evidence Informed Urban Design & Planning 
“How can we integrate big data, user preferences, 
and designer knowledge for urban design and 
planning support?”

Urban Complexity 
“Can we find hidden universalities in the dynamics 
of cities to predict future urban developments?”

Cognitive Design Computing 
“How can we combine the cognitive capabilities of 
humans with the computing power of machines?”



Challenges 
Progress and Outcome

Urban Governance

Left. Mobile Phone Radiation.
Source:  City of Zurich (2016)



Challenges 
Progress and Outcome

Urban Complexity

Left. Number of mobile phones per cell.
Source: Schläpfer (2017)
Right. Plot of functional form.
Source: Schläpfer, Szell, Ratti, West (in preparation)



Challenges 
Progress and Outcome

Citizen Design Science

Source: Johannes Mueller and Artem Chirkin (2016)



Challenges 
Progress and Outcome

Cognitive Design Computing

Figures: Sichtbarkeitsbasierte Raumerzeugung.  
Dissertation Sven Schneider, Bauhaus-Universität 
Weimar, 2016 // and from http://
mebd.azurewebsites.net/DesignExplorer  
Video: Katja Knecht, Yufan Miao and  
Reinhard Koenig (2017)

http://mebd.azurewebsites.net/DesignExplorer/


Challenges 
Progress and Outcome

Evidence Informed Urban 
Design & Planning

Left. Design support tool for an informed design process.
Source: Pieter Hertogs (2017)
Right. Information model for informed design support.
Source: Bige Tunçer and Linlin You (2016)
Art in Places.
Source: Ludovica Tomarchio, Bige Tunçer and Linlin You 
(2016) 
Urban Leisure Run Participation.
Source: Özgün Balaban and Bige Tunçer (2017)
SENSg device.
Source: Bige Tunçer



Presentations – MOOC discussion panels 





Big data enables new 
representations of design.



Cyber Civil 
Infrastructure

Prof. Dr Ian SMITH (EPFL) 
Principal Investigator



Team
Prof. Dr. Ian Smith 

Principal Investigator (EPFL)
Prof. Dr. Chan Ghee Koh

Co-Principal Investigator (NUS)
Prof. Dr. Siang Huat Goh 

Co-Principal Investigator (NUS)
Dr. Didier Vernay

Project Coordinator

Numa Bertola 
PhD Candidate (EPFL)

Wang Ze Zhou  
PhD Candidate (NUS)

Marco Proverbio 
PhD Candidate (EPFL)

Cao Wenjun
PhD Candidate (NUS)

Sai Pai
PhD Candidate (in kind EPFL)



Aims & Significance 
Approach 
Progress and Outcome

Source: World Economic Forum, Strategic 
Infrastructure, Technical Report, April 2014
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Demand 1. Reduce demand

2. Build more new infrastructure  
   
& Improve construction efficiency

3. Extend, improve + repair existing 
infrastructure

Gap

Research Scope



Aims & Significance 
Approach 
Progress and Outcome

Good news
Often, there is reserve capacity in 
structures.

Opportunity
The amount of reserve can be very high 
because design models are conservative.

Challenges
The amount of reserve is unknown.



Aims & Significance 
Approach 
Progress and Outcome

Context
In Singapore, deep excavations are 
common because of land scarcity.

Challenges
Soft clays and the close proximity of 
existing structures.

Opportunity
Advanced data interpretation can improve 
construction efficiency while mitigating risk.

Source: www.newcivilengineer.com



Aims & Significance 
Approach 
Progress and Outcome

Input Parameters Predictions at 
unmeasured locations

Predictions at  
sensor locations



Aims & Significance 
Approach 
Progress and Outcome

Model updating using static and dynamic measurements to improve 
reserve capacity estimation

New model-generation technique

Development of a sensor-placement algorithm

Development of a sensor-data interpretation framework for 

predicting soil behavior during excavation



Aims & Significance 
Approach 
Progress and Outcome

Improved construction, management decisions and resilience of 
infrastructure networks

More rational configuration of sensor systems

Links to improving future design

Cases studies that include a range of types of civil infrastructure: 

bridges, excavations, …





Engaging Mobility

Dr Alexander ERATH  
Project Leader

Orchard Road
Source: www.singaporeguide.com

Understand, Plan, Design, 
and Evaluate Future Urban 
Mobility Solutions



Engaging Mobility as a Research 
Platform 

We can’t address current and future urban 

mobility challenges alone and don’t act in an 

ivory tower. Therefore, our core principles are 

Open Source and engaging with local 
stakeholders and communities.

Given today’s highly specialised work and 
research environment, we believe in the power 

of working in an interdisciplinary manner. 

Engaging Mobility combines cutting edge 
technologies with state-of-the art methods in 

innovative research projects.

Source: Tanvi Maheshwari



Bike to the Future

Cycling (similar as walking) must be 
considered as a multi-sensory experience.

Virtual Reality offers an unprecedented 
opportunity to understand the relationship 
between the built environment and human 
behaviour.

We evaluate the usability of VR as tool to 
study cycling behaviour and to engage the 
public in planning and design. 

Through pre-occupancy studies, we aim at 
generating evidence-based design 
guidance.

Top: Lina Meisen  
Lower left: Tanvi Maheshwari



Engaging Big Data

The core aim of transport modelling is to 
predict and evaluate future mobility 
scenarios.

With mobile cell phone and public transport 
smart card data, we can understand 
today’s travel patterns at an 
unprecedented level of detail.

We develop models that allow to 
contextualise such Big Data streams and 
prepare them to be used in predictive, 
agent-based transport simulation.

Like this, we reduce the implementation 
efforts, increase model accuracy and 
enable new insights.

SimulationData

101011011 
101110001 
110011100 
011101001 
111011100

Models Insight

Source: Alex Erath



Co-developing autonomous 
vehicle and urban planning 
policies

Similar as cars and trains, autonomous vehicles 
will shape urban form.

Through an iterative design-analysis-simulation-
design process, we test, evaluate and integrate 
sustainable urban design and transport planning 
policies for the autonomous age.

We develop feasible scenarios both for infill and 
greenfield developments in high-density, mixed 
use cities at the case of Singapore.

Partners: SMART MIT, NUS, MOT, URA, LTA, 
HDB

Source: Waymo

Source:mothership.sgSource:skyscrapercity.com



Other Projects

Bike Pulse
Using parametric design street scapes in 
scalable web-based survey 

Potential of motorcycle as urban 
means of transport
Expanding MATSIM Singapore to simulate 
Motorcycles

L2NIC Pedestrian Comfort
Modelling and predicting pedestrian traffic 
based on spatial network analysis

Left: Parametrically designed streetscapes (T. 
Maheswari)
Upper right. MATSim with motorcycles (S. Ordonez)
Lower right: UNA for Rhino3D (A. Sevtsuk)



Team

Dr. Alex Erath 
Project Leader

Pieter Fourie  
Project Coordinator 
Operations Research

Prof. Dr. K. Axhausen 
Co-PI 
Transport Planning

Prof. Dr. C. Hölscher 
Co-PI 
Cognitive Psychology 

Michael v. Eggermond 
Senior Researcher 
Spatial Analysis

Tanvi Maheshwari 
Researcher 
Urban Design

Dr. Sergio Ordonez  
Senior Researcher 
Computer Science

Filip Schramka  
Hardware genius 
Game developer

Cuauhtémoc Anda  
PhD Researcher 
Big Data Analytics

Mohsen Nazemi 
PhD Researcher 
Traffic Simulation

Michael Joos  
Senior Software Engineer 
Gaming Developer

Prof. Dr. D. Schaffner  
Psychologist 
Cognitive experiment





Cognition, Perception and 
Behaviour in Urban 
Environments

Prof. Dr Christoph HOELSCHER  
Principal Investigator



Aims & Significance

We study the mesh of interactions between the 

structure of the built environment,  our perceptions 

and representations of it, and human-scale 

phenomena that emerge, from subjective 

experience to collective behaviour.



Aims & Significance

The three primary aims of this project are:

1. to understand the perceptual and cognitive 
processes underlying pedestrian movement 
and wayfinding behaviour

2. provide design interventions informed by 
empirical research and simulations

3. develop simulations for visualising and 
validating empirical results and proposed 
design solutions.



Aims & Significance 
Approach 
Methods 
Progress and Outcome

Complex, mixed-use and multilevel 
buildings are one of the prevalent 
paradigms of urban development in South 
East Asia.

Cognitive constraints, competing 
commercial interests and conflicting design 
decisions have major impact on users.

We study wayfinding tasks as a 
fundamental aspect of behaviour in 
buildings. 

Top-left, clockwise: 1. Dhoby Ghaut MRT station, 2. 
Westgate Shopping mall MRT bridge, 3. Open-air 
shopping mall, 4. Visibility Analysis of Westgate.



Emotions

Crowding

Culture

Aims & Significance 
Approach 
Methods 
Progress and Outcome

Navigation in buildings and cities is a 
prerequisite for most urban activities. 

Complexity in wayfinding arises as an 
interaction between the individual, and the 
environment, mental representations of 
space, etc. 

We investigate underexplored dimensions: 
crowding, emotions and cultural influences 
on wayfinding decisions.

Adapted from Carlson et al 2010



Evidence

Design Guidance

Decision-support systems

Real World 
  

Behavioural Experiments

Virtual Reality 

Behavioural Experiments

Simulation 

Cognitive Agents

Strategies

Perception

Individual Abilities

Outcomes

Emotion 

Spatial Decision-making

Spatial Configuration

Typology

Semantics

Work Streams / 
CollaborationsResearch AreasResearch Focus

Engaging MobilityCrowding

Patronage

Activity

Individuals

Built Environment

Collective 



Aims & Significance 
Approach 
Methods 
Progress and Outcome

Wayfinding experiments in real and virtual 
environments:

/ Behavioural data, e.g., trajectories, choices, 
errors.

/ Surveys, subjective & contextualised evaluations.
/ Agent-based simulations of navigation 

behaviour.
/ Eye-tracking, to study visual focus and 

attentional demands.
/ Psychophysiology to measure arousal and 
emotional reactions.

/ Virtual Reality, to control key factors of the 
environment.



Aims & Significance 
Approach 
Methods 
Progress and Outcome

Westgate case-study
Current projects:

1. Agent-based model of spatial 
information perception & navigation 
choice –  
Rohit Kumar Dubey

2. Effects of presentation modality on 
navigation; effects of social density on 
environmental perception & movement –  
Li Hengshan



Aims & Significance 
Approach 
Methods  
Progress and Outcome

Westgate case-study
Current projects:

1. Effects of social density (crowd) on 
emotional experience and wayfinding 
decisions – Kristina Jazuk

2. Multi-level wayfinding strategies; 
spatial knowledge acquisition under 
time pressure –  
Panos Mavros



Emerging Projects

Pedestrian Comfort in high-
pedestrian activity areas (L2NIC)
NUS, FCL, SUTD, Agency, URA, … 

Tanjong Pagar Waterfront
Future Cities Laboratory

Orchard Road Walkability 
Centre for Liveable Cities, Peking U.

Airport Transformations & 
Passenger Experience
NRF, Changi Airport

Immersive Visualisation Platform for 
Behavioural Data
FCL CIVAL



Pedestrian Comfort in 
high-pedestrian activity 
areas (L2NIC)

Land & Liveability National Innovation Challenge

Collaboration: FCL, NUS, SUTD,  Agency. URA, 

Evidence, tools and guidelines for enhancing existing 
and designing new pedestrian walkways in Singapore. 
1. Impact of crowdedness on wayfinding and spatial 

decision
2. Effects of crowdedness on emotional appraisal and 

stress, visual attention and reasoning during 
navigation. 

3. Impact of group membership on perception of 
crowdedness

4. Real-World and Virtual-Reality experiments to inform 

and develop design variations.
 



Team

PRINCIPAL INVESTIGATOR
Prof. Dr Christoph HOELSCHER

CO-PRINCIPAL INVESTIGATORS
Dr Alex ERATH 
Dr Victor SCHINAZI
Dr Tyler THRASH

ADJUNCT
Dr Moubbasir KAPADIA
Dr Robert SUMNER
Dr Dirk HELBING

TEAM SINGAPORE
Panos MAVROS Project Co-ordinator
Dr Hengshan LI
Kristina JAZUK
Rohit Kumar DUBEY

TEAM ZURICH
Dr Beatrix EMO
Svetlana OGNJANOVIC
Yesol PARK
Verena SCHNITZLER
Iva BARISIC

INTERNS
Sean Olivia NICHOLAS
Arnout SABBE



Responsive Cities:
Scenarios

Dr Heiko AYDT 
Senior Researcher / Scenario Leader



In-kind Contribution 
by iA Chair

Case study Tanjong Pagar: Citizens see 
the consequences of their decisions before 
they are made

Dani Zuend, Meso-scale simulation of the effect of the 
new Tanjong Pagar under the assumption of a growing 
population in Singapore.



Scoping Visit to Bandung (20-23 February 
2017)

“Hidup Adalah Udunan”
(Sundanese)

“Life is [collaborative | participatory | 
being together]”

Aims & Significance 
Approach
Progress and Outcome

Top Left: Bandung Command Centre (BCC)
Top Centre: Meeting at BCC
Top Right: Cikapundung Terrace | Example of a former 
kampong turned into a public park.
Bottom Left/Right: Film Park | Example of a ‘negative’ 
public space next to a kampong converted to a 
‘positive’ space.
Credits: Heiko Aydt, Devisari Tunas (top centre)



Today – Smart Cities 
•Smart Mobility, smart buildings, 
smart infrastructure 

•But: people-centered? 
•Interactive?



„Smart City“



Smart City =  
Big Data +  

Information and 
Communication  

Technology (ICT)



Muratori 1749
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Responsive City = 

People  
+  

Smart City Technology



Or this? (all have comparable numbers of 
people per square kilometre)

Barcelona 2016



giving input



Vauban, Germany 
https://www.google.ch/search?q=vauban+freiburg&client=safari&rls=en&source=lnms&tbm=isch&sa=X&ved=0ahUKEwjeop-tserTAhXILsAKHd_cAqUQ_AUICigB&biw=1249&bih=801#tbm=isch&q=vauban+freiburg+karte&imgrc=iEaLpn7azYmxsM: 



Vauban, Germany 
https://www.google.ch/search?q=vauban+freiburg&client=safari&rls=en&source=lnms&tbm=isch&sa=X&ved=0ahUKEwjeop-tserTAhXILsAKHd_cAqUQ_AUICigB&biw=1249&bih=801#q=vauban+freiburg+karte&tbm=isch&tbs=rimg:CfoEEbm7tF9CIjgyExqeBk1oWOLtpprcogADcwyJyEp4FT-
dC7vVdxh4_18UOeCS7zlMHZEmH9M9-iGe3lC-kaM52_1yoSCTITGp4GTWhYERYEfiql0LB-
KhIJ4u2mmtyiAAMRi73TqEuZic8qEglzDInISngVPxGgRDxcpk7iSSoSCZ0Lu9V3GHj_1EQMGCInElK9yKhIJxQ54JLvOUwcRsF6PaHqMI2IqEglkSYf0z36IZxHMm57YcN5Q9CoSCbeUL6Roznb_1EXqjlI0pBl7O&imgrc=-gQRubu0X0IOSM:: 



https://www.google.ch/search?q=vauban+freiburg&client=safari&rls=en&source=lnms&tbm=isch&sa=X&ved=0ahUKEwjeop-
tserTAhXILsAKHd_cAqUQ_AUICigB&biw=1249&bih=801#q=vauban+freiburg+karte&tbm=isch&tbs=rimg:CfoEEbm7tF9CIjgyExqeBk1oWOLtpprcogADcwyJyEp4FT-dC7vVdxh4_18UOeCS7zlMHZEmH9M9-
iGe3lC-kaM52_1yoSCTITGp4GTWhYERYEfiql0LB-
KhIJ4u2mmtyiAAMRi73TqEuZic8qEglzDInISngVPxGgRDxcpk7iSSoSCZ0Lu9V3GHj_1EQMGCInElK9yKhIJxQ54JLvOUwcRsF6PaHqMI2IqEglkSYf0z36IZxHMm57YcN5Q9CoSCbeUL6Roznb_1EXqjlI0pBl7O&img
rc=ePTaorq_f6RmTM:



Vauban, Germany 
https://www.google.ch/search?q=vauban+freiburg&client=safari&rls=en&source=lnms&tbm=isch&sa=X&ved=0ahUKEwjeop-tserTAhXILsAKHd_cAqUQ_AUICigB&biw=1249&bih=801#q=vauban+freiburg+karte&tbm=isch&tbs=rimg:CfoEEbm7tF9CIjgyExqeBk1oWOLtpprcogADcwyJyEp4FT-
dC7vVdxh4_18UOeCS7zlMHZEmH9M9-iGe3lC-kaM52_1yoSCTITGp4GTWhYERYEfiql0LB-
KhIJ4u2mmtyiAAMRi73TqEuZic8qEglzDInISngVPxGgRDxcpk7iSSoSCZ0Lu9V3GHj_1EQMGCInElK9yKhIJxQ54JLvOUwcRsF6PaHqMI2IqEglkSYf0z36IZxHMm57YcN5Q9CoSCbeUL6Roznb_1EXqjlI0pBl7O&imgrc=-gQRubu0X0IOSM:: 



Zermatt, Switzerland



Zermatt, Switzerland



Zermatt, Switzerland



Zermatt, Switzerland



Zermatt, Switzerland



Zermatt, Switzerland



Zürich, Switzerland



Einsiedeln, Switzerland











Einsiedeln, Switzerland



Einsiedeln, Switzerland





Cities must become 
responsive – why? 
Because smart alone 
is not enough



Jakarta

2 billion more people will live in cities 30 
years from now 



Smart City Songdo

Cities emit 80% of greenhouse gases: 
industry



Or this?

Cities emit 80% of greenhouse gases: 
Mobility



Top Quality, low environmental 
impact 



Complex System Science City

Cities: Complex Networks



Science City meetings, Singapore meetings in VLA

Needed: Innovation in 
City Planning and 
Management



Steps 
• Smart Cities: technology and 

infrastructure - building blocks for: 
• Responsive Cities: Citizens and 

their responsibility



Responsive Cities: 
Tools  
Citizen Design Science 
Responsive Education



Citizen Design 
Science



Citizen Design Science 
=  
Citizen Design +  
Citizen Science +  
Design Science



Citizen Design









Citizen Design Science 
=  
Citizen Design +  
Citizen Science +  
Design Science



Cognitive Capacity

Capacity used





Citizen Design Science 
=  
Citizen Design +  
Citizen Science +  
Design Science





Venice Water wood stone



Responsive Education 
• Be inclusive 
• Share knowledge 
• Learn from 

feedback



Knowledge transfer from person to person

Planning



Buildings as result of knowledge transfer

Local Materials



Students teach professors

Knowledge re-
transfer



Responsive Education: 
Tool 
Massive Open Online 
Courses (MOOCs) - 
democratizing education 



MOOC Series  
Future Cities 
Livable Cities 
Smart Cities 
Responsive Cities



Students – geographic distribution



From broadcasting



To integrated teaching



Take Home  

Future Cities must be 
livable and responsive



Future City Zürich 
2100



Responsibility is the 
foundation of 
Responsive Cities



People studying and learning

Responsive Learning



From complainig to designing: Citizen Design 
Science

Citizen: Design: 
Science



From  
Complaining  
To 
Designing



Maybe something as simple as a square with 
trees

Responsive Parks



Discussing and reflecting people

Negotiate



People working on the city

Governments: 
Citizens!



Value Lab Asia working

Universities: Research!



Lucas Treyer website MOOC participants

Citizens: Be 
Responsive!



Let us make our future 
cities the best and 
most responsive places 
humanity has ever 
built, lived and worked 
in! 





Sechseläutenplatz

„Responsive City“ Zürich
Thank you!


