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Prof. Dr. Claudia R. Binder 2

Current Full Professor for Human-Environment Relations in Urban Systems 
(HERUS), EPFL, since March 2016

Dean School of Architecture, Civil & Environmental Engineering (ENAC), 
EPFL, 2020-2023

Positions held Assistant Professor for Social and Industrial Ecology, Institute for Geography, 
University of Zurich, 2006-2009

Full Professor for Systems Sciences, University of Graz, Austria, 2009-2011
Full Professor for Human-Environment Relations, Department of Geography, 

University of Munich, 2011-2016

Habilitation ETHZ Venia legendi Human-Environment Systems, 2006
Concept and models on material stocks and flows in human-environment systems: 
A contribution to transitions towards sustainable development

Post-doc University of Maryland, USA 
Ecological Economics / Agricultural and resource economics

PhD ETH Zürich, 1996
The early recognition of environmental impacts of human activities in developing 
countries
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Current Postdoctoral Researcher, Laboratory on Human-Environment Relations
in Urban Systems (HERUS), EPFL, since October 2023
Socio-metabolic research
Material flows & stocks analysis
Built environment
Circular economy

PhD “Sustainability Management”, University of Waterloo, Canada, School of 
Environment, Enterprise and Development (SEED), Industrial 
Ecology Group, 2018 – 2023
Resource-use dynamics
Socio-metabolic risks
Sustainability & resilience to climate change

Private Construction & engineering sector
sector Corporate Social Responsibility / resources optimization

Renewable energy / energy savings 
Energy management system for the construction sector
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Jaïr Campfens 4

Current PhD student, Laboratory on Human-Environment Relations
in Urban Systems (HERUS)
Governance of energy transitions 

Research Enabling Decentralized renewable Generation in the Swiss cities, 
project midlands, and the Alps (EDGE)

Socio-technical transition pathways

Master Eindhoven University of Technology, 2022
Sustainable Energy Technology

Maastricht University & UNU MERIT, 2022
Public Policy & Human Development 
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Current PhD student, Laboratory on Human-Environment Relations
in Urban Systems (HERUS)
Simulation of energy transitions 

Research Analyzing tipping points in the adoption of low-carbon technologies
Socio-technical transition pathways

Master EPFL, 2024
Computational science and engineering
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Urbanization: Opportunity and challenge 7

house more than

50% 
of the global population

generate more than

80% 
of global economic activity

consume

75% 
of global resources

produce

75% 
of global emissions

Although urban areas only cover 3% of the Earth’s surface, they…
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Vision: Transition of urban systems 
towards sustainability
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Sustainability of 
urban systems

Time

Startphase

Stabilisierung

Transformation 
knowledge

System 
knowledge

Goal 
knowledge

Sources: Martens & Rotmans 2002; CASS 1997  
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What questions 
do we address?
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Sustainability of 
urban systems

Time

What are the relevant processes, flows, 
actors, institutions and regulatory 
mechanisms of the system?

System 
knowledge
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Overview of flows in territories 10

Source: Wiedmann & Athanassiadis 2021, unpublished
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Human activities and 
networked urban systems
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Bellstedt, Athanassiadis et al. 2021
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Flows, processes, actors and 
regulations

12

D
e 

M
uy

nc
k,

 K
am

pe
lm

an
n,

 D
áv

ila
 e

t a
l. 

20
19

. O
pé

ra
tio

n 
Ph

os
ph

or
e.

 R
ap

po
rt 

sc
ie

nt
ifi

qu
e 

#2
. «

 
La

 s
tra

té
gi

e 
de

 c
ha

ng
em

en
t d

e 
sy

st
èm

e 
».

 In
no

vi
ris

 C
o-

cr
ea

te
. B

ru
xe

lle
s.



• Laboratory on 
Human-
Environment 
Relations in 
Urban Systems

Human activities and 
networked urban systems
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Ramaswami et al., 2016

Rural vs. Urban?
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Rural and urban carbon 
footprint (tCO2 eq/cap)
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Direct: mobility und living (heating)
Indirect: consumption (e.g. clothes, food, travelling)

Indirect (imp.) Indirect (dom.) Direct

Source: Pang et al. 2019
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Vision: Transition of urban systems 
towards sustainability
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Sustainability of 
urban systems

Time

Startphase

Stabilisierung

System 
knowledge

Goal 
knowledge

What is sustainable for whom? 
How can we measure indicators 
for sustainability?
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Different visions 
for cities
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VISION

CIRCULAR

RESILIENT

CLIMATE 
NEUTRAL

GREEN

DOUGHNUT

15-min 
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Vision: Transition of urban 
systems towards sustainability
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Sustainability of 
urban systems

Time

Startphase

Stabilisierung

Transformation 
knowledge

System 
knowledge

Goal 
knowledge

What are drivers and barriers for 
change? Tipping points?
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Thinking of tipping points 18

Energy strategy 
2050

Research and
development

Sustainable 
energy system

Sustainability issues 
in energy systems

Transformation

Non-sustainable
energy system Source: Binder, 2018

Tipping 
Point
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https://www.epfl.ch/labs/herus/
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