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In establishing the interdisciplinary Risk Center in 2011 ETH Zurich places itself 
among the leading proponents of understanding the growing complexity and 
interdependence of our social and engineered systems, and discovering and modeling 
related behavioral phenomena. In this spirit the Risk Center builds on an integrated 
view of risk landscapes. It also serves as an interface between academia, industry, and 
civil (or governmental) authorities. Its research output should help society and industry 
to better manage risk portfolios and to design novel solutions for collaborative risk 
reduction, and resilience-enhancing schemes. 



It is my pleasure to report that 2016 has been a productive 
year at the ETH Risk Center. The group of 8 doctoral stu-
dents, engaged with the Risk Center through the ETH48 
project, successfully completed their doctoral studies. 
They are taking on new challenges, some as post-doctoral 
researchers at ETH. Three Risk Center Workshop events, 
on challenges of our digital society, on understanding the 
risks of extreme events, and on alternative financial and 
monetary architectures, as well as the Risk Center Dia-
logue on risks in engineered systems, provided different 
perspectives on the main Risk Center mission: explore the 
risks in complex, interdependent socio-technical systems 
of systems. You are welcome to read about the completed 
and the ongoing research projects and the new Risk Cen-
ter members in this report. 

The Risk Center enters 2017 with the goals to develop 
flagship research initiatives to address emerging societal 
risks, to broaden the scope of the Risk Center competen-
ces by recruiting new members, to strengthen the ties with 
our current industry partners, and to expand our partner-
ships in new areas. We constitute to collaborate with the 
Singapore-ETH Center Future Resilient Systems Program, 
most prominently in the organization of the 1st Internatio-
nal Conference on Infrastructure Resilience scheduled for 
February 2018. We welcome you to our Seminar Series, 
and invite you to take an active role in the upcoming Risk 
Center events and workshops.
 

Prof. Bozidar Stojadinovic
Chairman of the Steering 
Committee, ETH Risk Center



People 
Members 
In 2016 the Center welcomed two new members: 

   Prof. Dr Stefan Wiemer 
   Chair of Seismology and   
   Director Swiss Seismological  
   Service (SED) 
   D-ERDW

   Joined in May 2016

   

Stefan Wiemer is professor of seismology and heads the 
Swiss Seismological Service. The SED at ETH Zurich is the 
federal agency responsible for monitoring earthquakes and 
assessing the seismic hazard of Switzerland.

   Prof. Dr Martin Larsson 
   Chair of Mathematics 
   D-MATH

    Joined in December 2016

Martin Larsson`s research lies in probability theory and 
its applications in finance. He is interested in multi-factor 
arbitrage free models for high-dimensional objects such 
as the term structure of interest rates as well as forward 
and futures curves in energy finance. A key focus is ana-
lytical and computational tractability, which is crucial for 
risk analysis.

Changes in Leadership

Prof. Wanda Mimra joined the Risk Center Steering 
Committee replacing Prof. Lars-Erik Cederman who 
was a member of the Committee for four years. The 
Committee is chaired by Prof. Bozidar Stojadinovic and 
meets four times a year. Other Members are Prof. Paul 
Embrechts, Prof. Hans Gersbach and Prof. Hans Rudolf 
Heinimann.

In 2016, Prof. Kay Axhausen and Prof. Dirk Helbing left 
the Center. 

Advisory Board
On September 1, 2016 the Advisory Board came together 
for its 4th meeting to discuss strategic issues. Kurt Meyer 
was elected as the Chairman of the board. Two new mem-
bers of the board were welcomed:
 
Robert Glasser
Special Representative of the Secretary-General for Disas-
ter Risk Reduction (UNISDR), Geneva

Prof. Tso-Chien Pan
Executive Director, Institute of Catastrophe Risk Manage-
ment, Nanyang Technological University, Singapore

Other Members:
Benno Bühlmann, Director, Swiss Federal Office of Civil 
Protection
Prof. Ian Goldin, Director, Oxford Martin School, Oxford
Prof. Claudia Klüppelberg,Technische Universität München
Kurt Meyer, Chief Risk Officer, Swissgrid (Chairman)
Patrick Raaflaub, Chief Risk Officer, Swiss Re
Bertrand Rime, Director Financial Stability Department, 
Swiss National Bank

16 Members from 8 Departments of ETH
Information Security (Prof. Basin)
Integrative Risk Management and Economics 
(Prof. Bommier)
International Conflict Research (Prof. Cederman) 
Mathematics (Prof. Embrechts)
Macroeconomics: Innovation and Policy (Prof. Gersbach)
Land Use Engineering (Prof. Heinimann)
Computational Physics (Prof. Herrmann)
Mathematics (Prof. Larsson)
Risk and Insurance Economics (Prof. Mimra)
Reliability and Risk Engineering (Prof. Sansavini)
Systems Design (Prof. Schweitzer)
Entrepreneurial Risks (Prof. Sornette)
Structural Dynamics and Earthquake Engineering
(Prof. Stojadinovic)
Risk, Safety and Uncertainty Quantification 
(Prof. Sudret)
Traffic Planning and Transport Systems 
(Prof. Weidmann)
Seismology (Prof. Wiemer)
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Visiting Scientists
In 2016 ten scientists visited the Risk Center. Two spent their 
time as visiting professors for more than three months and 
contributed to Risk Center research projects. Others were 
invited to specific Risk Center events and related discussions 
and interactions with various experts from the industry and 
governmental bodies and stayed for one to four weeks. 

Long-Term Visiting Professors
    
    Prof. Dr Abel Cadenillas
    Mathematical and 
    Statistical Sciences,
    University of Alberta, Canada

    

Prof. Cadenillas visited the Risk Center for four months 
(March to June 2016) and is involved in projects with Prof. 
Paul Embrechts and Prof. Hans Gersbach. He gave a talk 
at the Spring 2016 Seminar Series on April 19, 2016 tal-
king about ways to implement optimal government debt 
management.  

    Prof. Dr Yannick Malevergne
    Ecole de Management de la  
    Sorbonne
    Université Paris 1 Panthéon- 
    Sorbonne, France

    

Prof. Malevergne stayed as visiting professor for three 
months (May to July 2016) and is involved in ongoing re-
search projects with the Chair of Prof. Didier Sornette. He 
gave a talk at the Risk Center Spring Seminar Series on 
the «Missing Link in Piketty: Proof that Inequality Creates 
Excess Return with Self-Reinforcing Inequality».

Upcoming Visitors in 2017

Prof. Dr Marc Timme
Max Planck Institute for Dynamics and 
Self-Organization, Göttingen, (January 2017)
Prof. Dr Matthew Jackson 
Stanford University, Department of Economics  
(March 2017)
Prof. Dr Michael Hoy
University of Guelph, Department of 
Economics (April 2017)
Prof. Dr Hans Haller
Virginia Tech, Department of Economics 
(May 2017)
Prof. Dr Seth Guikema
Department of Industrial & Operations 
Engineering, University of Michigan 
(May 2017)

Please check our homepage for events related to 
the visitors. 
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Short-Term Visiting Scientists

Prof. Dr Michel Bruneau 
State University of New York at Buffalo, Department of Civil, 
Structural and Environmental Engineering
Prof. Dr Sebastian Ebert
Tilburg University, Department of Finance
Prof. Dr Michal Kosinski 
Stanford Graduate School of Business, Organizational 
Behavior
Prof. Dr Laurence Kotlikoff 
Boston University, Economic Department
Prof. Dr George Pennacchi
University of Illinois, College of Business
Prof. Dr Stephen Quinn 
Texas Christian University, Department of Economics
Prof. Dr George Selgin 
Cato Institute, Washington DC
Prof. Dr Loon Ching Tang
National University of Singapore, Department of Industrial & 
Systems Engineering



Research  
Research projects strive to overcome fragmentation in risk research and risk 
management, to design systems for cost-effective resilience and to integrate multiple 
risk dimensions. In this spirit, seven research projects were started in 2016 and 4 pro-
jects were finished, including our large-scale research project involving 10 PhD stu-
dents. For each Risk Center project at least two members, ideally from two different 
Departments, work together. 

Finished Projects  
Post-Doctoral Projects

Performance and Resilience of Collaboration Networks
In this project, we have defined a collaboration network as 
composed of agents (typically firms, scientists or develo-
pers), connected by collaborative links through which know-
ledge (tangible or intangible) can be exchanged. We have 
developed a series of agent-based models to understand the 
mechanisms leading to the formation of links, the exchange 
of knowledge and the propagation of failures across the con-
nected agents. Our models have been fully validated against 
empirical data, by using multiple datasets in the domains 
of inter-firm R&D alliances, scientific co-authored papers 
and open source software communities. The outcome of this 
project is twofold: (a) we have defined quantitative measures 
for the performance and the resilience of real collaboration 
networks and (b) we have provided indications to optimize 
such networks, with respect to the aforementioned mea-
sures, by intervening with a bottom-up approach on their 
microscopic features. 
Researchers: Prof. Schweitzer, Prof. Murphy, Dr Tomasello

Other Post-Doc projects finished in 2016 
Resilient Democracy: Insuring Societies Against 
Macroeconomic Shocks
Researchers: Prof. Gersbach, Prof. Heinimann, Dr Britz

Uncertainty Quantification in Economics With an Appli-
cation to Optimal Currency Areas
Researchers: Prof. Bommier, Prof. Sudret, Dr Winschel

Large-scale Doctoral Student Project 

ETH48: Systemic Risks - Systemic Solutions
This research project started in February 2013 with a
duration of three years. It was the first joint Risk Center pro-
ject involving eight Risk Center Professors. Seven doctoral 
students finished their thesis within the project duration, one 
project is expected to be finished in 2017, three follow-up 
projects – one postdoctoral and two doctoral projects – are 
still running.
The project was designed to gain an in-depth understan-
ding of systemic risks, crises and disruptions and to analy-
ze hidden interactions and inter-dependencies in complex 
systems, in particular socio-economic systems. The aim 
was a better understanding of resilience, i.e. the capacity of 
such systems to withstand shocks and their ability to recover 
from them.
The project embraced three work packages (WP):
• WP 1 Systemic Risks as an Emerging Phenomenon: 

Investigating conditions of sudden regime shifts, cas-
cading risks and damage spread.

• WP 2 Financial Crises and Financial Instabilities: Me-
chanisms and consequences, explanatory design of 
robust rules for financial markets based on behavioral 
experiments, robust rules for macroprudential policies.

• WP 3 Resources, Energy and Political Instability: Effect of 
political instability on nuclear energy and beyond, effect 
of resource endowments and limited state capacity on 
political conflict.

From the second half of the project until the end students 
were invited to present their results at public Risk Center 
events.
Programme Leaders: Prof. Heinimann, Prof. Schweitzer
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New Projects
Post-Doctoral Projects 

Managing the Risk of Business Interruption from Natural 
Hazards
The purpose of this research proposal is to develop a trans-
parent, risk assessment framework for business interruption 
due to natural and man-made hazards (such as earthquake, 
and fire). The proposed study will use a stochastic approach 
to model the impact of hazard occurrence for different SCN 
structures, accounting for potential SCN cascading effects, 
and assess how functionality of a business is affected after 
a disaster as it tries to resurrect its facilities, obtain raw 
materials and continue distributing its products upstream. 
Researchers: Prof. Stojadinovic, Prof. Embrechts, Dr Galanis

Controlling Percolation in Complex Networked Systems by 
Strategic Interventions
Percolation, the transition from small-scale to large-scale 
connectedness by gradual addition of links, occurs during 
variable growth in a large variety of natural, technological 
and social networked systems. By employing and extending 
recently developed methods in Explosive Percolation (EP) 
we will study the effect of repeated small interventions in 
complex networked systems, design to delay the onset of 
large-scale connectedness.
Researchers: Prof. Herrmann, Prof. Sornette, Dr Nagler

Assessment Voting - Benefits and Risks
In Switzerland the increased number of initiatives is often 
perceived as an impediment to the proper functioning of 
direct democracy. To potentially reduce the number of 
initiatives and to improve the quality of collective decision 
making without limiting the right to initiate legislation, we 
suggest to develop a new two-round voting procedure. We 
will conduct an analysis of the welfare benefits and risks of 
the above-mentioned voting procedure. We will also identify 
information security risks and analyze ways to mitigate them 
when implementing assessment voting.
Researchers: Prof. Gersbach, Prof. Basin, Dr Müller

Copulas for Big Data Analysis in Engineering Sciences
With the increase in availability of large data volumes, the 
need of constructing detailed probabilistic representations 
of real data is becoming a central topic in the field of uncer-
tainty quantification. The dependence structure between the 
parameters plays a crucial role for describing accurately 
complex data-based probabilistic models, especially when 
the estimation of low probability events is considered. We 
investigate copula theory and inference from a natural 

framework for representing this dependence in big-data-
type applications. 
Researchers: Prof. Sudret, Prof. Embrechts, Dr Torre

Systemic Risks for Privacy in Online Interaction
The purpose of this project is to understand the systemic 
dimension of privacy risks emerging from online interaction. 
Today, digital traces generated by millions of users allow 
to infer private attributes of individuals that may not even 
use online media. This poses a considerable risk to privacy 
which needs to be conceptualized, quantified and measured. 
Hence, as a first step, we will explore ways to construct 
shadow profiles, i.e. aggregated information about indivi-
duals that was not provided by them, but inferred from the 
information disclosed by other users and their interactions. 
This allows us to reveal the conditions under which privacy 
risks can occur, to eventually mitigate them.
Researchers: Prof. Schweitzer, Prof. Basin, Dr Garcia

Doctoral Student Projects

Co-Voting Democracy - Benefits and Cyber-Risks
Co-voting is a new decision-making procedure that com-
bines advantages of representative and direct democracies. 
We suggest to combine votes from the elected members 
of the Parliament and a randomly chosen sample of the 
citizenry. We propose that the voting process is done elect-
ronically, which reduces costs and allows for more flexibility. 
We analyze the strategic implications of co-voting in all its 
variants for politicians, parties and citizens and determine 
its performance. Moreover, we examine what implications 
an electronic voting approach has with respect to the secu-
rity of a co-voting process. This requires a precise formal 
definition of a voting protocol, its desired security properties 
and proofs that these properties hold.
Researchers: Prof. Basin, Prof. Gersbach, L. Schmid

Long-Term Model Risk in Energy Markets
Financial markets in energy and electricity are characterized 
by highly specialized contracts that often run over long time 
horizons, with maturities up to 15 years not uncommon. 
Hedging risks in these contexts is an important and dif-
ficult challenge. Markets are both highly incomplete and 
illiquid, leading to a heavy reliance on models for pricing, 
hedging, and risk management purposes. The  project aims 
to address these and related issues using recent advances 
in a number of areas in finance and mathematics.
Researchers: Prof. Larsson, Xi Kleisinger-Yu

For more information on the projects please contact our 
Executive Office (info-riskcenter@ethz.ch). 

Reporting 2016 | ETH Risk Center   05



Events 
 Risk Center events are designed to enable interdisciplinary exhanges on risk topics 
and aim to build an effective bridge between industry and academia and help to create 
new arrangements that should benefit both sides. By the wide range of perspectives 
on a topic, participants get the chance to make new connections and make findings 
more useful for their own projects and their institutions. Event formats vary between 
seminars, full-day lectures, workshops and conferences. 
January 2016
4th Risk Center Dialogue Event on Energy System Risks
with a Singapore Session and a Zoom on the Energy 
Infrastructure. 

March to May 2016
Risk Center Spring Seminar Series 

June 2016
Full-Day Course: Foundations of Behavioral Insurance
Lecturer: Prof. Ebert, Tilburg University
This course was aimed for interested graduate students 
and practitioners. Topics like behavioral biases and their 
relevance for insurance, puzzles in insurance demand and 
framing of insurance contracts were discussed.

June 2016
Conference: Alternative Financial and Monetary Architectures 
Organizers: Prof. Gersbach, Dr Bergmann
International speakers where invited to give their view on 
the two leading questions: Can the current financial and 
monetary system be improved, and if yes, how should it be 
reshaped? Is it preferable to develop alternative moneta-
ry and financial systems, and if yes, how should they be 

structured? In his opening keynote address, Prof. Martin 
Hellwig elaborated on the definition of systemic risk and 
pointed to the contractual interconnectedness between play-
ers and to  the resulting fragility and contagion in the market. 
He stressed the future challenge of finding hidden corre-
lations in data. Achieving this will help to make systemic 
risk more quantifiable, as the term «risk» indicates. In the 
second keynote address Prof. Laurence Kotlikoff highlighted 
that the banking system is built on trust and that it is a public 
good. The current system, as he explained, is fragile as the 
recent crisis has shown and diagnosed that the system today 
is even more dangerous than before 2007. He presented his 
idea of limited purpose banking as a possible architecture. 
Other ideas presented ranged from free banking, deposit 
insurance and cryptocurrencies.
 
September 2016
Workshop: Understanding the Risks of Extreme Events: 
Challenges in Risk Management of Natural Disasters
Organizers: Dr Bergmann, Dr Galanis
Experts from industry, governmental bodies and academia 
were invited to comment on the recent modeling challenges 
of extreme events. Dr Robert Glasser, United Nations Office 
for Disaster Risk Reduction, highlighted that disasters are

06   Reporting 2016 | ETH Risk Center



exacting an enormous toll on economic development. Gi-
ven that climate change is increasing the tempo of extreme 
events, the conclusion can only be that we need radical 
change from managing disasters to managing disaster risk. 
He points to the fact that risk models tell us that unless we 
tackle the sources of vulnerability and exposure, we will not 
be able to reduce the negative impact of disasters. Other 
speakers ranging from (re-) insurance, brokers, software 
providers, regulators, also highlighted that vulnerability data 
is missing to a large extend and is still a huge uncertainty. 
Speakers agreed that we have to use models in a “smarter” 
way and need to understand what is in the model and what 
is not in the model. More ways to reflect the scientific con-
sensus in the model are also important. The workshop will 
be continued on a regular basis.

September to December 2016
Risk Center Fall Seminar Series 

November 2016
Workshop: Mastering the Challenges of our Digital Society
Organizers: Prof. Schweitzer, Dr Garcia ,T. Steiger (Zurich 
Insurance Company)
This workshop addressed the challenges and opportunities 
of digitalization from the perspectives of three different 
stakeholders: citizens, companies and regulators. In view 
were the current problems and phenomena, not future ones 
and the risks emerging from social interaction, herding, and 
collective behavior. Social challenges like how to prevent 
social privacy risks, how to understand humans through 
digital traces and coordination of group activity through 
online media were discussed from the citizen perspective. 
Technological challenges discussed ranged from data reli-
ability and integration, technology for the social good, and 
decision-making support with Big Data. Finally, regulatory 
challenges were identified and discussed ranging from 
technological disruptions in financial sectors and the role 
of government in the platform society. 
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Upcoming Events in 2017
Risk Center Spring Seminar Series

Risk Center One-Day Lecture by 

Prof. Michael Hoy, University of Guelph  

Workshops will be announced  

Risk Center Fall Seminar Series with a 
focus on Resilience:  
Members will frame the concept of resilience 
as it is used in their research and give applica-
tions of it. In addition, experts from other 
disciplines ranging from ecology, psychology 
and others are invited to frame the concept of 
resilience according to their disciplines. Dis-
cussions will be key to the series in order to 
frame and quantify resilience from the diffe-
rent perspectives and disciplines.
Programme to follow. 

Upcoming Scientific Conference 2018
Infrastructure Resilience at ETH Zurich 
(February 2018), together with the Future 
Resilient Systems (FRS) programme 
Singapore. 
Conference Website: 
www.resilienceconference.ethz.ch 

For more information on events please subscribe to 
our mailing list at info-riskcenter@ethz.ch.



Future Resilient Systems  
Future Resilient Systems (FRS) is the second research programme of the Singapore-
ETH Centre, jointly established by ETH Zurich and Singapore’s National Research 
Foundation. Established in November 2014, FRS presented its research progress to 
its Scientific Advisory Committee at its midterm review in January 2017.

The Programme 
FRS`s approach towards system resilience is built upon 
three guiding principles: complex socio-technical systems, 
resilience, and integrative risk management. Supported by 
the ETH Risk Center and D-GESS, the programme brings 
together PSI in Zurich and Nanyang Technological University 
(NTU), National University of Singapore (NUS), and Singapo-
re Management University (SMU) in Singapore.

Thematically, the three clusters within FRS include:
• Interdependent critical infrastructure systems
• Energy systems and comparative system assessment
• Social and behavioural factors in decision-making

Leadership
Prof. Dr Hans Rudolf Heinimann
Future Resilient Systems (FRS) Programme Director
and ETH Risk Center Member

In Numbers
23 doctoral students, 26 research staff, 31 papers published 
in international journals, and 23 papers published in inter-
national conferences

Key Achievements in 2016
• Developed a resilience framework based on a generic 

set of physical and organizational-behavioural functions 
to characterise and assess the resilience of social-
technical systems. The first version of this concept is 
published in the resource guide on resilience published 
by the International Risk Governance Council and a re-
vised version will be published in a chapter of a book 
resulting from a NATO workshop on resilience in July.

• System-of-systems (SOS) simulator proof of concept 
brings together the power grid simulator and the dis-
ruption generator, with the goal of adding more systems 
into this SOS environment.

• Three tools ready for real-world implementation: 
(1) An agent-based power system simula-
tor that can be scaled to any type of power grid, 
and which can be integrated in a SOS simula-
tion platform (high-level architecture, or HLA). 
(2) A robust optimisation model aimed at identify-
ing the optimal allocation of protection resources to 
maximise the resistance against malicious attacks, 
formulated as a two-stage optimisation problem. 
(3) A robust optimisation model to expand both power 
generation and transmission capacity of a power net-
work, formulated as a multi-stage optimisation model. 
This has been successfully applied to testbed power 
grids.
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Partners
Being a competence center of ETH Zurich we understand ourselves as a bridge between  
academia and industry. Long-term partnerships foster exchanges and enable the transfer of 
scientific findings to professionals outside ETH Zürich and its institutions and, equally  
important, give scientists a better understanding how their risk related research might  
contribute in new ways. Partners of the Risk Center represent foundations and industry  
partners who provide significant financial support to ETH Zurich Foundation to fund  
professorships, projects and programmes on risk related initiatives.

Risk Center Partnership Council

The Risk Center Partnership Council meets twice a 
year for a half day session. In that council, Risk Center 
researchers give insights into research projects to-
gether with an exchange on risk related topics. Repre-
sentatives of the following companies are members of 
the council: AXA Winterthur, Axpo Trading, Credit  
Suisse, Swiss Re, and Zurich Insurance Group.

Professorships of members of the Risk 
Center supported by donations 

Prof. Dr Antoine Bommier
Chair of Integrative Risk Management and Economics
Department MTEC 

Prof. Dr Wanda Mimra
Chair of Risk and Insurance Economics
Department MTEC

Prof. Dr Giovanni Sansavini
Chair of Risk and Reliability 
Department MAVT
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ACKNOWLEDGING OUR PARTNERS

The strategic initiative «Integrative 
Risk Management» is generously sup-
ported by the following donors: AXA 
Research Fund, Credit Suisse, Swiss-
Re, SwissRe Foundation, swisselectric 
(Alpiq, Axpo, BKW, CKW), Z Zürich 
Foundation, and other donors. 
Thank you!  

The ETH Zurich Foundation 
The ETH Zurich Foundation is an indepen-
dent, private and non-profit foundation whose 
mission is to promote teaching and research 
at ETH Zurich. Through its activities, the ETH 
Zurich Foundation supports ETH Zurich in 
maintaining and developing its leading  
position among the world’s top universities. 
In this way, funding from the Swiss  
Federation is effectively supplemented by 
private financial contributions. 
www.ethz-foundation.ch 
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