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Welcome Message

Dear Colleagues and Partners,

As 2014 comes to a close we feel happy to look back on a year of positive developments for the World Food 
System Center. We were able to grow our membership pool to 36 research groups by welcoming two new chairs 
to the Center – Prof. Jan Carmeliet from Building Physics and Prof. Tony Patt from Human-Environment 
Systems. The Executive Office welcomed a new staff member, Dr. Anna Gilgen, who works as member of the 
core team to coordinate research, education and outreach projects.

Our World Food System Grants platform awarded 1.4 million CHF in competitive research grants for the first 
time, which allowed us to expand the portfolio of exciting interdisciplinary research projects that address food 
system challenges. The new doctoral and post-doctoral projects address issues that range from breeding a 
successful dual purpose chicken to reducing the spoilage of fresh vegetables to identifying integrated management 
practices for nitrogen supply in organic farming systems.

Two 14-day summer school programs, one in India and one in Switzerland, allowed our vibrant pool of world 
food system alumni to grow to over 70 students from a wide variety of disciplines and countries. The expertise 
of this alumni pool was showcased at the 2014 annual Academia Engelberg conference held in Switzerland on 
the topic of global food security. The WFSC facilitated a full morning session of the conference which included 
seven of our alumni giving keynote lectures outlining perspectives from their country, followed by interactive 
workshops that allowed conference participants to dive deeper into topics of interest.

This annual report gives a more detailed overview of the above activities, as well as many more, that we were 
able to implement in 2014 thanks to our strong network of colleagues and partners. In 2014, the Center built 
up new collaborative partnerships with Columbia University in the United States and Stellenbosch University 
in South Africa. This builds on our strategic partnerships with industry and foundation partners who make our 
various programs possible.

It has been a great privilege for us to work alongside our members and partners towards the long-term vision 
of a healthy world through sustainable food systems. As we move into our stage one evaluation, we look forward 
to continue collaborating across disciplines and sectors to address the ever pressing global challenge of 
ensuring food and nutrition security.

Michelle Grant 
Executive Director

Nina Buchmann 
Chair

World Food System Center | Annual Report 2014
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Our mission 

A healthy world through 
sustainable food systems

Objectives

  > Generate new scientific knowledge with political, 
industrial and societal relevance and disseminate it to 
key stakeholders in a manner that supports real world 
impact;

  > Provide leadership and foresight on issues connected to 
food security based on innovative solutions for pressing 
problems of the world food system;

  > Build the capacity of the next generation of decision 
makers who can provide leadership in all issues related 
to sustainable food systems;

  > Build up strategic partnerships with industry, 
foundations, research institutions, policymakers, 
international organizations, NGOs and other 
stakeholders that foster new ways of working together;

  > Engage with partners to strengthen information 
dissemination and impact;

  > Act as the initial reference location for reliable and up 
to date information on the global food situation for key 
internal and external stakeholders.

Core Values

  > We are fully committed to uphold the independence of 
university research, education and outreach;

  > We understand that social and environmental 
sustainability are key aspects of our work;

  > We are diligent in disseminating new knowledge to 
relevant stakeholders and in supporting the translation 
of outputs into real-world impact;

  > We offer an accessible and visible platform to cultivate 
discussion, debate and exchange between groups with 
differing viewpoints and stay open to all opinions;

  > We focus on integration, collaboration and innovative 
ways of working together in multi-, trans- and 
interdisciplinary matters;

  > We work with others in strategic partnerships to achieve 
together what no partner could achieve on their own;

  > We orient all our work towards global challenges of high 
societal relevance.

6

«Our mission is to be a leader in scientific research, 
education and outreach across the food system that 
contributes to the key challenges of food and 
nutrition security and environmental and social 
wellbeing. We do this by working across temporal 
and spatial scales and in collaborative partnerships 
with key stakeholders.»

Visit to women’s cooperative seed bank during summer school in rural India.
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Summer school in India

Sustainable campus catering project
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January
  > 2nd meeting of the external Scientific Advisory Board

  > WFSC begins Foresight Study on Research for a 
Sustainable Swiss Food System for FOAG

February
  > WFS Grants awarded; First projects from the Coop 
Research Program selected

  > WFSC Summer School in India

  > 2nd World Food System Film Series course for students 
of ETH Zurich 

March
  > WFSC Public Lecture: “Agricultural Intensification: 
Balancing production, environment and livelihoods”

  > Kickoff workshop with Stellenbosch University Food 
Security Initiative 

May
  > Sustainable Campus Catering project field research

  > Memorandum of Understanding formalized with the 
Agriculture and Food Security Center, Earth Institute 
at Columbia University

8

2014 Key Dates 

Milestones

Summer school in Rheinau, Switzerland

Participants at kickoff workshop with Stellenbosch  
University Food Security Initiative

June
  > WFSC Public Lecture: “How Should We Measure the 
Impact of Agricultural Research? Thoughts from the 
perspective of the Consultative Group for International 
Research” 

July
  > WFS Grants 2014 Call for Proposals 

August
  > 2nd WFSC Summer School in Rheinau, Switzerland

  > Memorandum of Understanding formalized with 
Stellenbosch University Food Security Initiative

October
  > WFSC presentations at Academia Engelberg 

  > WFSC Public Event: “Youth in the Driver’s Seat: How to 
Involve a New Generation in Agricultural Research for 
Development” with the Swiss Forum for International 
Agricultural Research

December
  > 5th General Assembly of 36 WFSC Members



 

The World Food System Center  
at ETH Zurich
 
The WFSC was established at ETH Zurich based on the 
belief that the real-world solutions needed to tackle the 
challenges our food system faces require collaboration 
from global and local stakeholders across the entire 
food value chain. In order to do this, we support multi- 
and transdisciplinary approaches. We combine research, 
education, and outreach activities that contribute to 
sustainable food security.

The WFSC’s 36 professorial members and their research 
groups bring expertise from six departments of the ETH and 
three groups of eawag (Swiss Federal Institute of Aquatic 
Science and Technology). Our programs bring opportunities 
to students, scientists, and professors who are concerned 
with food systems challenges in their research and studies. 
We facilitate creative approaches and interactive platforms 
to engage with a wide range of local and global stake-
holders including those from the academic community, 
policymakers, partners, and the broader public.

Organizational Structure 
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Core Activities
The WFSC acts as a platform to bring 
together our members’ multidisciplinary 
expertise with strategically relevant external 
partners. Our work is focused around three 
core activity areas:

Research that contributes new knowledge of 
relevance for society, policymaking, industry 
and not-for-profit organizations.

Education that provides the next generation 
of decision makers with the knowledge and 
skills necessary to be effective leaders in 
creating sustainable food systems.

Outreach that supports the dissemination of 
new knowledge to key stakeholders and 
translation into real-world impact.

The World Food System CenterWorld Food System Center | Annual Report 2014
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The question of how to feed the world in a way that ensures 
human health, environmental sustainability and social 
wellbeing is one of the defining and most complex global 
challenges of our time. ETH Zurich (the Swiss Federal 
Institute of Technology) established the World Food System 
Center (WFSC) in 2011 in order to play a leading role in 
addressing this challenge.
 
In the coming decades, our food system will face unpre-
cedented challenges in its ability to feed and nourish the 
world. These have arguably become the most pressing, 
complex, and defining challenges of our time. With the 
expected global population approaching 10 billion by 2050, 

there is a worldwide sense of urgency to find solutions. 
There are nearly a billion hungry people on the planet to-
day, and billions more who suffer from the phenomenon 
of ‘hidden hunger’, which results from a chronic lack of 
access to sufficient nutrients and vitamins. Meanwhile 
there is also the paradox of high rates of overweight and 
obesity and the related consequences for human health. To 
further add to these challenges, the environmental basis 
for food and agricultural production is facing unprece-
dented strain from phenomena such as climate change, 
resource constraints, emerging pests and pathogens, and 
deterioration of soil quality.

WFSC Organizational Structure.

General Assembly and Membership
36 members from ETH Zurich and eawag

Executive Office 
Executive Director: M.Grant

Scientific Advisory Board
6 nominated members from academia, 
industry and the public sector

Partnership Council
Foundation and industry partners  
of the WFSC

Steering Committee
10 elected members
Chair: N. Buchmann

The World Food System Center 
The Challenge

WFSC hosts a multistakeholder workshop at ETH Zurich

The core of the WFSC is formed by the member group, 
which in 2014 comprised of 36 professors from six 
different departments of the ETH Zurich and three 
different groups of eawag. The Steering Committee, 
formed by a group of ten elected members and led by a 
Chair, oversees the strategy and operational functions 
carried out by the Executive Office. The Scientific Advisory 
Board of six external advisors provides strategic advice to 
the Steering Committee and connections to key external 
organizations. The Partnership Council is formed by 
foundations and industry partners who make substantial 
donations to the programs of the Center through the ETH 
Zurich Foundation.
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The World Food System Center 
Food Systems Approach
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Food system challenges are driven by complex phenomena 
like climate change, water and energy scarcity, population 
growth and demographic changes. They are shaped by 
boundaries that reflect environmental, social, political, and 
economic realities.

Our Center aims to take a food systems approach because 
we believe we will be most successful when experts from 
different fields bring their diverse experiences to work to-
gether collaboratively.

The world food system (WFS) can be conceptualized as one 
that integrates all food system activities (from production 
through post-consumption (or the body’s physiological 
response), inputs (resources), and outputs (which include 
waste and losses). These activities, inputs, and outputs are 
constrained by complex boundaries set by environmental, 
social, political, and economic conditions. These boundary 
conditions are not static, rather they interact with change 
drivers and cross both national and geographic borders. 

All of this affects the very important outcomes of the food 
system, namely food and nutrition security, environmental 
quality, and social wellbeing.

The food system is a complex system. As a global system 
comprised of many interconnected local and regional 
systems, challenges and interventions in one part of the 
system or globe will always have effects on other parts. 
This makes designing interventions challenging, and it is 
difficult to make to changes that do not have unintended 
consequences. There is typically no single solution that is 
appropriate for all levels and contexts. For this reason a 
systems approach is critical to design appropriate inter-
ventions that lead to positive outcomes.

A food systems approach uses inter- and transdisciplinary 
methods that have the ability to consider activities, out-
comes, interactions, as well as feedbacks and engage all 
relevant stakeholders. This requires new tools, new ways 
of thinking and new ways of working together.

The Key Elements of the World Food System.

Agricultural
Production

Processing Retailing Consumption
Physiological 
Response

Economic Boundary Conditions

Political Boundary Conditions

Social Boundary Conditions

Environmental Boundary Conditions

Waste & Losses

Resources

Identifying Partners

The Center forges strategic partnerships at the organizatio-
nal and project level. During the Center’s start-up phase, the 
main focus was on building partnerships at the project level 
in line with thematic focus areas and together with impor-
tant stakeholders. In 2014, the Center continued this work 
while also developing relationships with potential partner 
organizations both internationally and within Switzerland.

The WFSC’s Scientific Advisory Board, Partnership Council, 
and Collaborative Partners all play key roles in the partner-
ship building process.

Collaborative Partners

Collaborative Partners are organizations that the 
Center works with on a project or program basis. These 
collaborations with other university centers, research 
institutions, not-for-profit organizations, and international 
organizations bring together compatible expertise and 
networks. In 2014, the WFSC signed agreements with 
the Agriculture and Food Security Center at Columbia 
University’s Earth Institute and the Stellenbosch University 
Food Security Initiative.

Partnership Model
 
The WFSC strives to work with others in strategic 
partnerships to achieve together what no partner could 
achieve on their own. This core value forms the basis for 
how the Center develops and implements all projects, 
programs and activities.

To facilitate greater exchange within academia and with 
external partners and stakeholders, the WFSC:

  > engages with multiple stakeholders and disciplinary 
perspectives to frame challenges, produce new 
knowledge, and evaluate solutions;

  > promotes education that targets key stakeholders 
and is developed based on real-world challenges and 
contexts; and

  > supports and participates in networks that foster 
communication and outreach.

List of members the SAB and PC  see Appendix (p. 33)

Strategic planning with WFSC members and Scientific Advisory Board 
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Research

Core Activities

  > Contribute new knowledge that plays a role 
in addressing the global challenges of food 
and nutrition security;

  > Develop new research models based on 
partnerships;

  > Facilitate inter- and transdisciplinary research 
within ETH Zurich;

  > Manage the boundary between science and 
decision making, ensuring prominence, 
credibility and legitimacy.

The Center’s research activities are focused around three 
interdisciplinary themes – Sustainable Production Systems, 
Healthy Food, and Resilient Food Markets – and reflect the 
core competence of the members’ expertise.

Our research activities consist of managing competitive 
research programs, developing flagship research projects, 
and supporting special collaborations with partners.

Research Programs 

The World Food System Grants Platform awards 1.4 
Million CHF in competitive grants annually and currently 
hosts two research programs (the Mercator Research 
Program1 and the Coop Research Program).

The Mercator Research Program aims to explore the role 
and potential of organic production systems (certified or 
non-certified) to contribute to global food security. The 
program supports PhD research projects supervised 
by WFSC members, in collaboration with partners from 
different disciplines. The ten-year program is structured 
around annual calls, with the first call launched in 2011. 
The program typically supports two new PhD students 
each year. Two new projects began in 2014 and one new 
project from the 2014 call was approved. 

The Coop Research Program was initiated in 2013 
to support research that addresses challenges and 
opportunities for sustainability in food value chains. The 
program aims to provide knowledge necessary to drive 
food value chains towards goals of quality and quantity that 
support human and environmental health and create value 
for all stakeholders. The five-year program is structured 
around annual calls that fund Post-Doctoral projects 
supervised by WFSC members, together with relevant 
external partners. The program’s first four projects began 
in mid-2014 and four proposals from the program’s 2014 
call were approved.

see Table p. 18

Thematic Focus Areas 

The Center’s members have defined three thematic 
focus areas around which the Center frames its research 
activities. These themes:

  > are interdisciplinary and of significant importance in 
relation to food and nutrition security;

  > reflect the expertise of the members;

  > are where ETH can provide significant scientific 
contributions;

  > reflect opportunities for collaborations across 
disciplines and with external partners.

Meanwhile the Center maintains a systems approach and 
an orientation to addressing world food system challenges. 
Inter-linkages among themes are recognized and work at 
the intersection of these areas is especially encouraged. 
Furthermore, the Center aims to remain flexible and open 
to take on other important and emerging issues in the 
future.

1 The Mercator Research Program is a part of the broader Mercator Program, which has three inte-
grated activity areas: research, education, and outreach.

Establishing sustainable food production 

systems that are resilient in the face of 

increasing perturbations. 

The key topics covered include:

  > The principles, design and 
management of agroecological 
systems, and their products,  
across scales;

  > Improving resilience against 
system disturbances;

  > Managing tradeoffs between 
intensification, sustainability and 
diversity;

  > Improving resource use efficiency, 
eliminating waste and losses and 
closing material flow cycles;

  >  Increasing both genetic and 
system diversity;

  >  Harnessing new technological 
opportunities for sustainable 
production and food security;

  >  Developing novel approaches to 
urban and peri-urban agriculture;

  >  The role and impact of biodiversity 
and ecosystem services on food 
production.

Design and processing for safe,  

accessible, high quality and healthy  

food and food products. 

The key topics covered include:

  > Sustainable technologies for 
enhancing food quality and safety; 

  > Systems approaches to address 
micronutrient deficiencies;

  > Sustainable protein value chains;

  > Healthy and sustainable food 
behavior and choices;

  > Personalized and functional foods 
to prevent and manage chronic 
disease.

Creating and connecting to effective 

food markets that create value for all 

stakeholders.  

The key topics covered include:

  >  Certification and standards for 
sustainable food systems;

  >  Technology transfer and 
adaptation to developing contexts;

  >  Improving access to market 
information and infrastructure;

  >  Use of agricultural by-products 
and waste to create value-added 
products;

  >  Opening and establishing new 
markets for value-added products 
for specific consumer needs;

  >  Analyzing the impact of 
agricultural and environmental 
policies and interventions on food 
markets and value chains.

Field research in Honduras for the CdOCOA project

Sustainable  
Production Systems

Healthy 
Food

Resilient 
Food Markets
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Research
Flagship Projects 

In 2014, the Center began an initiative to facilitate larger-
scale research projects that capitalize on the cumulative 
expertise of WFSC members, promote a food systems 
approach, and draw on the synergies made possible by 
the Center. These Flagship Projects or Platforms are 
envisioned as:

  > Visionary and potentially high risk;

  > Cutting across thematic focus areas to take a food 
systems or whole of value chain approach;

  > Bringing together multiple PIs with disciplinary expertise 
to enable an interdisciplinary approach to a common 
topic; and

  > Involving key stakeholders from industry, government, 
and/or not-for-profit organizations, in non-competitive 
roles, representing different aspects of the food system.

Special Collaborations 
The Center’s research activities include a variety of diverse 
initiatives with collaborative partners.
In March 2014, the WFSC and the Stellenbosch University 
Food Security Initiative kicked off a formal collaboration 
with a research workshop in Stellenbosch involving 
participants representing both the Center and the Food 
Security Initiative. During this time, the group identified 
two broad areas where there was both common interest 
and complementary expertise: Human Nutrition and 
Sustainable Production Systems. A total of seven project 
concepts were outlined by the researchers and funding 
proposals are now being developed for several of these 
projects. The projects that have already commenced under 
this collaboration include a study on iodine and pre/post 
natal growth in relation to childhood stunting and a project 
on environmentally smart packaging to reduce fresh fruit 
spoilage.
The Center also entered into an agreement with the Swiss 
Federal Office for Agriculture (FOAG) to conduct a foresight 
study for a sustainable Swiss food system. The study will 
inform the FOAG regarding the direction of Swiss research 
within the framework of the world food system, addressing 
the challenges by global changes in society and the 

Together with Prof. Johan Six (Chair of Sustainable 
Agroecosystems), the Center is working to build the 
project “Enhancing Resilience in Food Systems” into a 
flagship project. This project was initiated in 2013 as 
a feasibility study with the support of the Partnership 
Council under the guidance of Prof. Peter Edwards (Plant 
Ecology), who retired from his position in 2014. Taking on 
the question, “with so much uncertainty and complexity, 
how can we make food systems more sustainable under 
multiple, unpredictable drivers of change?” the project 
brings together an interdisciplinary research team and 
stakeholders from a broad cross-section of the food 
system. In 2014, the project’s advisory board was formed 
and external seed funding from the Swiss Federal Office 
for Agriculture was secured. With these milestones 
achieved, the team is now working on defining, measuring, 
and developing a theoretical understanding of resilience in 
food systems. Fundraising for the initiative will continue in 
2015 and an international workshop will be held on this 
topic in conjunction with the world food system conference 
the Center is organizing at Monte Verità in June.

Advisory Board for “Enhancing Resilience in Food Systems” project, with representatives from ETH Zurich, Coop, 
Migros, FAO, Bühler, Syngenta, Helvetas, Nestlé, Swiss Federal Office for Agriculture, Agroscope, and Club of Rome

Where we Work
WFSC members bring research expertise and experience from their work 
around the world. This map highlights many of the countries where our 
members are actively engaged with collaborative research.

environment as well as considering use and provision of 
ecosystem services in terms of food security. The two-
stage project kicked off in 2014 and focused on four main 
objectives: (1) synthesizing current literature on global 
trends and drivers affecting the world food system today 
and in the future; (2) identifying major research questions 
that need to be addressed to achieve food and nutrition 
security, environmental health, and social wellbeing; (3) 
analyzing key implications of the global macro-trends for 
Switzerland; and (4) identifying major research themes 
for the Swiss food system that are critical in building a 
sustainable Swiss food system and are relevant based on 
stakeholder perspectives. The study uses a multi-method 
approach which includes literature and policy reviews 
and synthesis, expert interviews, consultation with food 
system researchers and other stakeholders via an online 
questionnaire, and consultation with expert advisory 
groups. The project will conclude in mid-2015.
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Research

Research Projects Funded through WFS Grants Platform

PROjECT TITLE Timeframe Principal Investigators  Amount (CHF) Program

How to sustainably intensify organic Basmati  
rice production in Uttarakhand, India? (BasmaSus).  

2015 – 2017 Dr. C. Decock, 
Sustainable Agroecosystems

292’689 Coop Research  
Program

Environmentally-smart ventilated packaging for 
fresh fruit using virtual cold chains (PACKCHAIN).

2015 – 2017 Dr. T. Defraeye, 
Building Physics

217’654 Coop Research  
Program

Dairy products as essential sources of iodine in the Swiss 
population: understanding iodine transfer into milk and 
milk products and its bioavailability in humans (MIOD).

2015 – 2017 Dr. I. Herter-Aeberli, 
Human Nutrition

264’702 Coop Research  
Program

Advanced breeding of high energy red clover for sustainab-
le ruminant live-stock production (High Energy Red Clover).

2015 – 2017 Prof. B. Studer, 
Forage Crop Genetics

234’000 Coop Research  
Program

Towards nutritional security through organic 
management of soil fertility in orange-fleshed 
sweet potato systems (ORMASP).

2015 – 2018 Prof. J. Six
Sustainable Agroecosystems

234'850 Mercator Research 
Program

Elements of successful novel dual purpose 
chicken production systems (INDUCE).

2014 – 2017 Prof. M. Kreuzer, 
Animal Nutrition

250’000 Coop Research  
Program

Novel approach to biologically control spoilage of fresh 
vegetables using naturally produced reuterin (BioControl). 

2014 – 2016 Prof. C. Lacroix, 
Food Biotechnology

278’000 Coop Research  
Program

Cadmium availability in soils and its 
uptake by cocoa in Latin America (CdOCOA). 

2014 – 2016 Prof R. Schulin, 
Soil Protection

204’000 Coop Research  
Program

Improving buckwheat as an agronomically 
attractive crop for healthy food (ImproBuck). 

2014 - 2016 Prof A. Walter, 
Crop Science

272’278 Coop Research  
Program

Extensive Grazing on Subalpine Pastures: 
Integrating biodiversity and production of 
meat with special quality (EG4BM)

2015-2018 Prof. A. Lüscher, Forage 
Production and Grassland 
Systems, Agroscope

190’000 Mercator Research 
Program

A comprehensive examination of nitrogen cycling and 
microbial communities within soil microenvironments 
in integrated organic farming systems in Switzerland 
(NORGS). 

2014 – 2017 Prof. J. Six, 
Sustainable Agroecosystems

245’000 Mercator Research 
Program

Zinc biofortification of wheat through organic matter 
management in sustainable agriculture (ZOMM).

2013 – 2016 Prof. R. Schulin, 
Soil Protection

392’000 Mercator Research 
Program

Greenhouse gas emissions of dairy production systems 
based on longevity and zero-concentrate strategy as 
compared to conventional systems (Long Life Cow).

2012 - 2015 Prof. M. Kreuzer,
 Animal Nutrition

192’000 Mercator Research 
Program

Managing trade-offs in coffee agroforests (MOCA). 2012 - 2015 Prof. J. Ghazoul, 
Ecosystem Management

228’000 Mercator Research 
Program

Resilience in food value chains: Feasibility study. 2013 Prof. P. Edwards, 
Plant Ecology

51’000 Partnership Council 
and Plant Ecology 
Chair

Perspectives of the global grain value chain. 2011 - 2013 Dr. M. Weber 
and Dr. M. Sonnevelt, 
Agricultural Economics

200’000 Bühler and ETH 
Zurich Foundation

Novel structuring processes for the generation 
of consumer function-tailored properties of 
plant protein based composite foods (PRO3).

2011 - 2014 Prof. E. Windhab 
and Dr. E. Rondeau, 
Food Process Engineering

270’000 Bühler and ETH 
Zurich Foundation

1 
Researchers with the MOCA project in India

2 
Soil analysis for NORGS project

3 
Grazing experiments on Swiss subalpine 
pastures for the EG4BM project

4 
Wheat harvest and recording of wheat growth 
for ZOMM project at Reckenholz, Agroscope

5 
Analysis for the Biocontrol project in the 
Laboratory of Food Biotechnology at ETH

1

4

3

2

5



Student Research and Theses
 
The Center supports undergraduate and Master’s 
research and thesis projects in various ways, with the 
aim of helping students find practice oriented thesis 
opportunities on food system topics. The Center does this 
by connecting external partners, ETH Zurich supervisors 
and interested students to set up joint projects, and may 
provide funding through special small grants.
In collaboration with the ETH Seed Sustainability platform, 
which is organized through ETH Sustainability, the WFSC 
supports Bachelor’s and Master’s thesis projects on 
sustainable food system themes. Seed Sustainability 
acts as a link between research-related questions from 
business and society and the research interests of 
universities. In spring 2014, the first major collaboration 
focusing on sustainable campus catering was launched. 
This two-phase project aims to identify the pivotal 
factors for sustainable catering at ETH by developing 
and implementing an innovative ‘living lab’ approach and 
will conclude in fall 2015. With support of the SV Group, 
which manages the catering in the campus restaurants, 
and the ETH Catering Commission, five students from 
two departments are conducting research on the climate 
impact of food choices and reducing food waste in campus 
canteens.
Center members also offer opportunities for students to 
complete theses on topics of relevance to the world food 
system, and the Center is able to offer support to facilitate 
the integration of these students into the WFSC network 
and activities. Undergraduate and Master’s students are 
involved in the Center’s flagship project on resilience in 
food systems, as well as in all projects funded through the 
WFS Grants Platform.
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Education

The overall objective of the WFSC education activities is 
to build the capacity of the next generation of decision 
makers who can provide leadership in all issues related 
to sustainable food systems. The Center aims to do this by 
creating, maintaining, and facilitating a space for learning 
about food systems that is scientifically grounded, yet 
practically oriented and socially inclusive.

The educational programs are designed to explore all 
aspects of the food system, and are not bounded by the 
three thematic focus areas that frame our research 
activities. They are designed to be complementary with 
existing ETH curricula.

Our education activities take an explicitly interdisciplinary 
and systems approach, using innovative methods to 
provide students with new tools and ways of thinking 
necessary for tackling the challenges of the world food 
system. We offer opportunities to undergraduate and 
graduate students enrolled at the ETH Zurich, other Swiss 
universities and colleges, and institutions abroad.

To achieve these objectives, the Center’s core educational 
activities are:

  > Summer Schools;

  > Extracurricular Courses and Teaching;

  > Student Research and Thesis Opportunities;

  > Alumni Support and Career Development.

Summer Schools
 
The core educational activity of the WFSC is the summer 
school program that involves students at the ETH and 
other higher education institutions around the world. 
Since 2014, the summer school program is part of the 
Global Summer Program of the International Alliance of 
Research Universities – a network of ten international 
research-intensive universities from eight countries 
around the world. Each two-week, intensive course 
brings together 20 to 25 university students from a wide 
range of disciplines and nationalities who are selected in 
a competitive admissions process that typically results 
in over 100 applications per call. The curriculum is 
interdisciplinary and multicultural, allowing students to 
work in diverse groups and in collaborative ways. The 
courses incorporate various pedagogic methodologies 
including, but not limited to: lectures, workshops, field 
trips, student presentations, small group and plenary 
discussions, artistic and creative activities, and small-
group case study and project work.

This approach blends academic content and rigor with an 
immersion and experiential learning context to create a 
unique opportunity for the participants. A comprehensive 
selection process helps the Center identify strong 
candidates who show potential to take initiative and 
bring innovative ideas to address the challenges of the 
world food system. An interdisciplinary faculty and core 
facilitation team guides the learning process throughout 
the entire program.

The summer schools, which are made possible by the 
kind support of the Mercator Foundation Switzerland, 
are very successful from the perspective of student and 
faculty participants alike. In 2014, the Center offered the 
basic course twice: once in India (February) and once 
again in Rheinau, Switzerland (August). The Center will 
continue to offer this introductory course annually and we 
also hope to expand our offerings, together with external 
partners, to include special, advanced courses that go in-
depth on related or other topics falling within the world 
food system framework.

Extracurricular Courses 
and Teaching

The WFSC taught an extracurricular course, the “World 
Food System Film Series”, for the second time in 2014. The 
course featured four recent documentary films dealing 
with food system issues, with each screening followed by 
a panel discussion with ETH faculty and practitioners. To 
date, over 140 students from more than 10 departments 
have enrolled and had the opportunity to earn 1 ECTS 
credit point. The Center plans to offer the course regularly.

The Center also provides inputs and gives invited lectures 
about the world food system theme. In 2014, the WFSC 
contributed to the Interdisciplinary Work Week, the 
orientation retreat for PhD students in the agricultural 
and food sciences, the Agrofutur curriculum development 
initiative of the Department of Environmental Systems 
Science (D-USYS), and also to educational activities at 
various other Swiss universities and institutions (including 
University of St. Gallen and ZHdK).

Alumni Support 
and Career Development
 
The Center coordinates an Alumni Network for students 
who participate in the Summer School and research 
projects funded through the Center. This network 
provides continued support to these future leaders and 
allows the alumni to network with one another. A regular 
newsletter is developed by the Center and distributed 
to all Summer School alumni, keeping them informed 
about opportunities, news from the WFSC, and resources 
relevant to their work or studies. Activities include regular 
lunch exchanges, excursions, development of an online 
social networking community, and support for exploring 
internships and other educational or career opportunities.

WFSC alumni panel at Academia Engelberg

Summer school alumni from around the world met up when  
they attended Academia Engelberg in October 2014
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WFS  SuMMER  SCHOOl

Organic Production Systems

India and Switzerland «The World Food System Center brings you face-to-
face with the many and complex actors in coffee and 
rice supply chains in Southern India, bringing to life 
the reality of an often-discussed, little-understood 

food economy in a fast developing country.»

Scott, USA / Netherlands (India course)

«The many disciplines and cultures present during 
the course helped me get a much better 

understanding and overview of the complexity of the 
world food production system. This inspiring 

environment underlined the importance of 
collaborating across disciplines and cultures.»

Jesper, Denmark (Rheinau course)

«The world food system summer school was an 
incredible experience that opened my eyes to the 

complexity and diversity of food production. 
Learning with such an interested cohort was 

wonderful and I count every other participant as a 
friend. Working in and around the organic farm at 
Rheinau provided the perfect setting both to apply 

practical lessons and to enjoy agriculture’s potential 
beauty. I think my experiences at this summer 

school will greatly shape  
my food and career choices»

Lillian, Australia (Rheinau course)

These courses would not be possible without the 
Mercator Foundation Switzerland, whose kind 
support aims to explore the role and potential of 
organic production systems to contribute to global 
food security. The summer school is additionally 
supported by Partner Re.

Our courses are taught from a food systems perspective 
while exploring the role and potential of organic production 
systems (certified or non-certified) to contribute to global 
food security. The curriculum follows the food system, and 
includes inputs about the different stages of the value chain, 
from agricultural production to post-consumption, as well as 
the connections to the environment, society, economy, and 
policy. Within this context, students are taught to analyze food 
systems outcomes, in particular food and nutrition security.

In February 2014, 19 students from 9 countries joined the 
WFSC in India to participate in the Center’s second summer 
school course. The course was organized as a study tour 
that integrated lectures, field visits, and excursions that 
included visits to farms, research institutions, and extension 
providers. The curriculum introduced students to rice, wheat, 
and coffee value chains and various conservation initiatives, 
and highlighted the research being conducted in the Kodagu 
region for the WFSC-funded project, “Managing Trade-Offs 
in Coffee Agroforestry Systems”. During a week in Bangalore, 
participants got an up-close look at the post-production 
stages of rice and wheat, and studied food and nutrition 
security as key aspects of poverty and development in a 
country with high social, economic and political inequality. 
Through facilitated group work, special focus was given to 
the heavily debated National Food Security Act 2013 that was 
passed by the Indian parliament shortly before the course 
began. Students critically analyzed the bill and explored the 
broader food system impacts and feedbacks.

The second course of 2014 brought 23 students from 16 
countries to the ‘Gut Rheinau,’ Switzerland’s largest organic 
farm. The rural setting was an ideal location for hands-on 
and experiential learning that integrated field trips, lectures, 
and case-study based group work with farm work, art, and 
films. The course included trips to the Swiss Research 
Institute for Organic Agriculture, the Swissmill processing 
facility, and various retail outlets while encouraging students 
to think about the entire food system, including its powerful 
social, political, and economic boundary conditions. The 
group work focused on an analysis of the Fair Food Initiative, 
a direct democracy initiative concerned with ethical and 
environmentally friendly sourcing of all food imported into 
Switzerland.

1

2

3

4

1 
Class at organic coffee field research 
site in India

2 
Testing soil at Gut Rheinau organic farm

3 
Meeting with food startups at Swissnex 
Bangalore, India

4 
Farm work at Gut Rheinau organic farm

Education
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Outreach

The WFSC outreach activities aim to increase the 
impact of our work by supporting the dissemination and 
implementation of research findings; to increase public 
awareness of the challenges of the world food system 
and the solution approaches; to act as an initial reference 
location for food relevant issues at the ETH; and to increase 
the visibility of the work, impact, potential and expertise of 
the ETH in food systems. This involves providing ongoing 
opportunities to learn and finding supportive ways to 
assist the young scientists we work with to communicate 
the lessons, methods, and findings they are learning in 
other WFSC activities.

While much of the Center’s outreach work is linked to 
the research supported by the WFSC, our activities in 
this area are typically broader in scope than the three 
thematic focus areas that frame our research. Through 
outreach activities, the Center is able to explore the 
breadth of the food system, complementing the expertise 
of our members with the experience of colleagues and 
peers from outside the ETH Zurich.

To reach these goals, the Center focuses on the following 
core outreach activities:

  > Public Lectures and Scientific Events;

  > WFSC Ambassadors; and

  > Dissemination and Participation.

  
Agricultural Intensification:  
Balancing production, environment  
and livelihoods

The WFSC welcomed Dr. Pedro Sanchez and Dr. Cheryl Palm of the 
Agriculture and Food Security Center at Columbia University’s Earth 
Institute to ETH Zurich in March 2014. Dr. Sanchez, the AgCenter’s 
Director, has worked on tropical soils and towards solutions to hunger 
in more than 25 countries around the world and is former director of 
the Millennium Villages Project. Dr. Palm is the AgCenter’s Director 
of Research and Deputy Director of Vital Signs Africa, a new project 
developing and implementing integrated monitoring systems in 
agricultural landscapes. Their lecture to a standing-room only audience 
unpacked the practice and implications of agricultural intensification in 
a tropical, sub-Saharan African context and drew connections between 
healthy soils, human nutrition, and livelihoods.

How Should We Measure the  
Impact of Agricultural Research? 
Thoughts from the perspective of the  
Consultative Group for International Research

Dr. Karen Brooks, Director of CGIAR’s Research Program on Policies, 
Institutions, and Markets joined the WFSC and colleagues for a 
public presentation and discussion about her program’s activities 
and future directions. Her group leads action-oriented research to 
equip decision makers with the evidence required to develop food and 
agricultural policies that better serve the interests of poor producers 
and consumers, both men and women. Dr. Brooks shared the current 
thinking about measuring the impact of agricultural research within 
CGIAR and the status of a results framework that they are developing.

Dr. Pedro Sanchez and Dr. Cheryl Palm give public 
lecture at ETH Zurich, March 2014 

2014  Public Lectures and Scientific Events
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Addressing Post-harvest Loss in Cassava with Easily Accessible 
Antioxidant Solutions 

Cassava is an important starchy staple food 
in the tropics and subtropics. Post-harvest 
physiological deterioration (PPD) currently 
affects all cassava cultivars used by small-
scale farmers and the starch industry, 
posing a major limit to the potential of 
cassava as a viable cash crop. With the help 
of a grant from the WFS Fund, PhD student 
Ima Zainuddin (Plant Biotechnology Group) 
conducted experiments to test the capacity 
of cheap antioxidant solutions that are 
readily available to smallholder farmers, 
such as Ascorbate (vitamin C) from citrus 
extracts, to reduce post-harvest loss in 
cassava by delaying PPD.

Organic Agriculture → Facilitated by Architecture

A Mercator Ambassador grant enabled Architecture student, Meloek Mlihi, to participate in a place-based design studio 
in Cape Town, South Africa that was led by WFSC members Profs. Brillembourg and Klumpner (Urban Think Tank Chair). 
The week-long, hands-on course had a focus on food security within the urban, informal settlements and brought the 
students to an organic, urban agriculture project in the Khayelitsha township where residents were learning organic food 
gardening techniques. The course challenged students to think about how architecture design can foster organic food 
production in these small, urban settings. 

Food Security – from the Global to the Local Dimension:  
Study tour at the FAO 

The WFS Fund provided support for Dr. Martijn Sonnevelt and Dr. Dominique Barjolle (Agricultural Economics Group) to 
lead a group of 21 Master’s students through a 3-day intensive course at the FAO in Rome, Italy. Students heard inputs 
from more than a dozen professionals working in or with the FAO and got an in-depth perspective into the linkages, trade-
offs, and opportunities  between food security and ecosystem services.

Organic Farming Practices in Basmati Rice Production

A Mercator Ambassador grant helped WFS Alumna and postdoctoral researcher Dr. Charlotte Decock develop a 
research collaboration between the Sustainable Agroecosystems Chair and Helvetas, Intercooperation India, and G.B. 
Pant University of Agriculture and Technology. The project is situated in Uttarakhand, India and involves a community 
of farmers who are producing certified organic and fair-trade Basmati rice. The study is assessing the sustainability of 
different variations of organic management of these rice systems, in order to identify which suite of organic practices is 
most sensible from a social, economic and environmental point of view. This development opportunity ultimately led to 
Charlotte’s successful WFS grant submission, which will enable the team to continue the work for another two years.

ETH Zurich students at FAO in Rome, Italy

Planting boxes for Soil for Life organic gardening program Field experiments in Uttarakhand, India

Ima explains the concept behind her research

Community members involved in urban agriculture, Cape Town

Outreach Project Highlights 2014
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Outreach

The WFSC uses a variety of means to communicate to 
wider audiences about food system topics and research 
findings from projects supported by the Center. To 
support a participatory approach in our research, the 
WFSC establishes advisory boards with stakeholder 
representatives who accompany the flagship research 
projects established at the Center. This allows the 
projects to remain implementation oriented, integrate 
new knowledge, data and networks, and to involve the 
relevant stakeholders from the start of the research.

In summer 2014, the WFSC website was re-launched in 
parallel with the new ETH Zurich website. The site offers 
easy access to information about each of the WFSC 
members, fact sheets and information about the research 
supported by the Center, our educational programs and 
events. Communications materials including Center 
reports and newsletters are also available online at  
www.worldfoodsystem.ethz.ch.

WFS Blog
 
The WFSC also makes use of existing platforms to 
improve the communication of findings from the work of 
the member groups, such as the ETH Zurich’s 
sustainability blog, ‘Zukunftsblog’. The Zukunftsblog 
features the world food system as one of its recurring 
themes and publishes regular contributions from WFSC 
members. A sample of blog topics in 2014:

  > “Resilience in Food Systems,” by Prof. J. Six, 09.01.2014

  > “Mit weniger Geld besser essen,“ by C. Beretta, 
23.01.2014

  > “Erträge schonend steigern – aber wie?“ by Dr. M. 
Sonnenvelt, 30.01.2014

  > “Feeding India – An Educational Journey,” by M. Grant, 
04.03.2014

  > “Biochar: is there a dark side?” by Prof. J. Six, 01.04.2014

  > “Langfristige Ernährungssicherheit braucht intakte 
Ökosysteme,” by Dr. M. Sonnenvelt, 08.05.2014

  > “Lessons from the wild,” by Dr. P. D’Odorico, 01.07.2014

  > “The future of milk,” by Prof. J. Ghazoul, 02.09.2014

  > “Sustainability in the heart of darkness,” by Prof. J. Six, 
09.09.2014

  > “Oil palm in Africa: an opportunity too good to miss?” by 
J. Garcia-Ulloa, 09.10.2014

  > “Weil wir es uns (nicht) leisten können!” by C. Beretta, 
06.11.2014

  > “Nachhaltig essen in der Mensa,“ by B. Flury, 08.12.2014

Academia Engelberg
 
Executive Director Michelle Grant and seven alumni of 
the Summer School program participated in Academia 
Engelberg’s 13th Dialogue on Science in October 2014. 
The conference focused on the topic of food security and 
the WFSC contributed a full morning of presentations 
and workshops about the food systems in the home 
countries of the alumni: Kenya, China, the United States, 
and Switzerland. In interactive workshops, conference 
participants were presented with the challenge of 
addressing country-specific food system challenges. 
Specifically, the workshops featured:

  > Interventions for the Swiss food system using a 
stakeholder analysis and a resilience framework.

  > Stakeholder analysis of a real-life project in central 
Kenya to create and scale-up sustainable poultry value 
chains while providing youth employment, closing 
nutrient cycles, and addressing nutritional deficiencies.

  > Challenges and potential solutions related to urbanization 
and rural migration in China.

  > Role play exercises addressing some of the major 
challenges for the US food system.

Presenters and conference participants alike learned 
something new about the respective food systems and 
walked away with a greater appreciation of the value of a 
food systems perspective.

The WFSC also joined the Our Common Food Innovation 
Lab as a knowledge partner in 2014. This is a six-month 
start-up program designed especially for food system 
entrepreneurs. In this capacity, the Center provides 
coaching to the course participants and strategic 
feedback to the program organizers. We will also host and 
co-organize the final event in 2015 for the program’s first 
class of entrepreneurs, which includes start-ups involving 
two WFSC summer school alumni.

Research Dissemination and Participation

Our Common Food start-up programme for food system entrepreneurs
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Outlook
The close of our third year of operations gives us the 
chance to reflect back on past achievements and look 
forward with anticipation to the year ahead. In 2015 the 
WFSC will undergo an evaluation by ETH Zurich in order 
to determine the strategic direction of the Center over 
the next four year funding period. We are taking this 
opportunity to conduct a strategy review process with our 
Steering Committee and Scientific Advisory Board in order 
to leverage opportunities and build on lessons learnt.

The evaluation will take place against a backdrop of 
an eventful year. The Center will continue running the 
competitive grants platform to support interdisciplinary 
research to address food system challenges. The 
Resilience in Food Systems flagship project will continue 
to develop with the addition of new researchers and the 
formation of the multi-sectorial advisory board that will 
meet for the first time in early 2015. The Foresight Study 
commissioned by the Swiss Federal Office for Agriculture 
will conclude in mid-2015 and will, among other findings, 
identify major research themes for building a sustainable 
Swiss food system.

We will further our objective of preparing the next 
generation of decision makers for food systems by 

continuing the successful intensive summer school 
program in August in Switzerland and by supporting the 
vibrant alumni community. The joint project with the SV 
Group and Seed Sustainability on campus catering will 
conclude in 2015 and lay the groundwork for continued 
student research work on campus food systems. In 
addition, the World Food System Center will collaborate 
with ETH Sustainability to coordinate the first cross-
institutional ‹ETH Week› program in 2015, on the topic 
of food systems. This program will engage and motivate 
ETH Zurich students in the 4th or 6th semester of their 
Bachelor studies by providing a platform for applying 
collaborative, interdisciplinary and creative methods to 
address complex societal challenges.

A highlight of 2015 will be our World Food System 
Conference that will take place in June 2015 in Monte Verità 
at the ETH Zurich conference center. The conference, 
titled “Tackling World Food System Challenges: Across 
Disciplines, Sectors and Scales” will bring together a 
multi-stakeholder group active in solution-oriented work 
to address food system challenges. We envision this event 
as the first of several that build a network of thought 
leaders from across the food system who can work 
together to jointly investigate and implement solutions.



Scientific  
Advisory Board 

The Center’s SAB was formed in 
2012 and meets annually in 
January. The SAB is comprised of 
six members who are nominated by 
the Steering Committee and come 
from academia, international 
organizations, think tanks and the 
public sector.

Current Members (2012-2016):

Dr. Martin Bloem
Chief, Nutrition and HIV/AIDS Policy, 
UN World Food Programme

Prof. em. Richard Hurrell
Institute of Food, Nutrition and 
Health, ETH Zurich; Board Member  
of GAIN (Global Alliance for  
Improved Nutrition)

Ian Johnson
Former Secretary General, 
Club of Rome

Prof. Bernard lehmann
Director of the Swiss Federal  
Office for Agriculture

Prof. Michèle Marin
President, Toulouse Research 
Center, INRA (French National 
Institute for Agricultural Research)

Josette Sheeran
President and CEO, Asia Society
Former Executive Director of the  
UN World Food Programme;  
Former Vice-Chair of the  
World Economic Forum

Partnership  
Council 

The Center’s PC was formed in fall 
2011 and meets semi-annually with 
the WFSC Steering Committee and 
Executive Office. Members of the PC 
represent foundations and industry 
partners who provide significant 
financial support for projects 
and programs through the ETH 
Foundation and who are interested 
in playing an active role in building 
joint initiatives.

The PC supports the WFSC 
by facilitating access to:

  > networks and contacts;

  > real world data and cases;

  > industry specific and applied 
knowledge; and

  > infrastructure, financial, and 
human resources.

Current Members  
(as of December 2014):

Stiftung Mercator Schweiz
Regula von Büren 

Syngenta Crop Protection AG
Regina Ammann

Bühler Group
Dr. Ian Roberts

Coop 
Dr. Conradin Bolliger

Nestlé
Dr. Frank Lehmann

 

The Executive  
Office 

The Executive Office is responsible for 
the management and operation of the 
Center and its research, education, 
outreach and communication 
activities. Together with the Steering 
Committee, the Executive Office 
develops and implements the strategy 
of the Center and builds strategic 
partnerships and collaborations. 
It is the central hub for facilitating 
exchange between members and 
external partners from academia, 
industry, government and the not-
for-profit sector.

Michelle Grant
Executive Director

Bastian Flury
Project Manager

Aimee Shreck
Outreach and  
Communications Manager

Anna Katarina Gilgen
Project Coordinator
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Membership
D-ARCH

Prof. Alfredo Brillembourg 
Architecture and Urban Design

Prof. Jan Carmeliet 
Building Physics

Prof. Hubert Klumpner 
Architecture and Urban Design

Prof. Gerhard Schmitt 
Information Architecture

D-BAUG

Prof. Stefanie Hellweg 
Environmental Engineering

D-BIOL

Prof. Wilhelm Gruissem  
Plant Biotechnology

Prof. Samuel Zeeman 
Plant Biochemistry

D-GESS

Prof. Isabel Günther 
Development Economics

 
D-HEST

Prof. Christophe lacroix  
Food Biotechnology

Prof. Martin loessner 
Food Microbiology

Prof. Raffaele Mezzenga 
Food and Soft Materials

Prof. laura Nyström 
Food Biochemistry

Prof. Michael Siegrist 
Consumer Behavior

Prof. Shana Sturla 
Food and Nutrition Toxicology

Prof. Erich Windhab 
Food Process Engineering

Prof. Michael Zimmermann 
Human Nutrition

D-USYS

Prof. Nina Buchmann 
Grassland Sciences

Prof. Consuelo De Moraes 
Biocommunication and Entomology

Prof. Peter Edwards  
ETH Singapore Centre

Prof. Stefanie Engel 
Environmental Policy and 
Economics 

Prof. Emmanuel Frossard 
Plant Nutrition

Prof. Jaboury Ghazoul 
Ecosystem Management

Prof. Michael Kreuzer 
Animal Nutrition

Dr. Pius Krütli  
Natural Social Science Interface

Prof. Andreas lüscher  
Forage Production and Grasslands

Prof. Bruce McDonald 
Plant Pathology

Prof. Anthony Patt 
Human-Environment Systems

Prof. Rainer Schulin 
Soil Protection

Prof. Sonia Seneviratne 
Land-Climate Interactions

Prof. Jo Six 
Sustainable Agroecosystems

Prof. Bruno Studer  
Forage Crop Genetics

Prof. Susanne ulbrich  
Animal Physiology

Prof. Achim Walter 
Crop Science

Open Position 
Agricultural Economics

 
eawag

Dr. Christian Stamm 
Environmental Chemistry

Prof. Hong Yang 
Water, Environment and  
Food Security

Dr. Christian Zurbrügg 
Water and Sanitation

* as of December 2014

   Members of the Steering Committee
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Finances Selected Publications 2014

 

Income
TOTAL InCOME 2’278’112
ETH Zurich Infrastructure Funding 250’000

Member Fees 31’500

Management Support Funding from ETH Sources 194’100

Donations through ETH Foundation1 1’626’518

WFS Fonds (former “Fonds Agroalimentaire”) 17’994

Third Party Contributions - Foresight Study2 158’000

Expenses
TOTAL ExPEnSES 2’111’995
Programs and Projects
Research3 1’544’287

Education 56’875

Outreach 38’789

Management and Infrastructure
Personnel (including social benefits) 443’191

Office and Administration 9’268

Travel 9’270

Communications & PR 2’354

Miscellaneous 7’961

1 Donations from Coop Sustainability Fund, the Mercator Foundation Switzerland and Partner Re

2 Support from the Federal Office for Agriculture to conduct the Foresight Study

3 Covers 2 Doctoral Projects in the Mercator Research Program (3yr duration), 4 Post Doctoral Projects in the  
Coop Research Program(1-2yr duration) and 1 Post Doctoral Researcher in the Foresight Project (1.5yr duration)

Summary of Consolidated Financials (Infrastructure and Program)

Income and Expenses for the calendar year 2014.

Aghili F, Gamper HA, Eikenberg J, Khoshgoftarmanesh AH, 
Afyuni M, Schulin R, Jansa J, Frossard E (2014) Green manure 
addition to soil increases grain zinc concentration in bread 
wheat. PLoS One 9:e101487

Aregawi W, Defraeye T, Saneinejad S, Vontobel P, Lehmann 
E, Carmeliet J, Verboven P, Derome D, Nicolai B (2014) 
Understanding forced convective drying of apple tissue: 
Combining neutron radiography and numerical modelling. 
Innovative Food Sci Emerging Technol 24:97-105

Bearth A, Cousin M-E, Siegrist M (2014) The consumer’s 
perception of artificial food additives: Influences on acceptance, 
risk and benefit perceptions. Food Qual Prefer 38:14-23

Bertsch D, Muelli M, Weller M, Uruty A, Lacroix C, Meile L (2014) 
Antimicrobial susceptibility and antibiotic resistance gene 
transfer analysis of foodborne, clinical and environmental 
Listeria spp. isolates including Listeria monocytogenes. 
Microbiology Open 3:118-127

Birrer M, Kölliker R, Manzanares C, Asp T, Studer B (2014) A 
DNA marker assay based on high resolution melting curve 
analysis to distinguish species of the Festuca-Lolium complex. 
Mol Breed 34:421-429

Born Y, Fieseler L, Klumpp J, Eugster MR, Zurfluh K, Duffy 
B, Loessner MJ (2014) The tail-associated depolymerase of 
Erwinia amylovora phage L1 mediates host cell adsorption and 
enzymatic capsule removal, which can enhance infection by 
other phage. Environ Microbiol 16:2168-2180

Bouhouch RR, Bouhouch S, Cherkaoui M, Aboussad A, Stinca S, 
Haldimann M, Andersson M, Zimmermann MB (2014) Direct 
iodine supplementation of infants versus supplementation 
of their breastfeeding mothers: A double-blind, randomised, 
placebo-controlled trial. Lancet Diabetes Endocrinol 2:197-209

Brečić R, Gorton M, Barjolle, D (2014) Understanding variations 
in the consumption of functional foods. Br Food J 116:662-675

Broggini GAL, Wöhner T, Fahrentrapp J, Kost T, Flachowsky 
H, Peil A, Hanke MV, Richter K, Patocchi A, Gessler C (2014) 
Engineering fire blight resistance into the apple cultivar ‘Gala’ 
using the FB_MR5 CC-NBS-LRR resistance gene of Malus x 
robusta 5. Plant Biotechnol J 12:728-733

Bucher T, Siegrist M, van der Horst K (2014) Vegetable variety: 
An effective strategy to increase vegetable choice in children. 
Public Health Nutr 17:1232-1236

Chassard C, de Wouters T, Lacroix C (2014) Probiotics tailored 
to the infant: A window of opportunity. Curr Opin Biotech 
26:141-147

Comoé H, Finger R, Barjolle D (2014) Farm management 
decision and response to climate variability and change in 
Côte d’Ivoire. Mitig Adapt Strateg Global Change 9:123-142

Constantinescu S, Hecht K, Sobotzki N, Erzinger MM, Bovet 
C, Shay JW, Wollscheid B, Sturla SJ, Marra G, Beerenwinkel 
N (2014) Transcriptomic responses of cancerous and 
noncancerous human colon cells to sulforaphane and 
selenium. Chem Res Toxicol 27:377-386

Davin EL, Seneviratne SI, Ciais P, Olioso A, Wang T (2014) 
Preferential cooling of hot extremes from cropland albedo 
management. Proc Natl Acad Sci USA 111:9757-9761

Decock C (2014) Mitigating nitrous oxide emissions from corn 
cropping systems in the Midwestern US. Environ Sci Technol 
48:4247-4256

Defraeye T, Lambrecht R, Delele MA, Ambaw A, Opara UL, Cronjé 
P, Verboven P, Nicolai B (2014) Forced-convective cooling of 
citrus fruit: Cooling conditions and energy consumption in 
relation to package design. J Food Eng 121:118-127

Di Falco S, Veronesi M (2014) Managing environmental risk in 
presence of climate change: The role of adaptation in the Nile 
basin of Ethiopia. Environ Res Econ 57:553-577

Dohle S, Rall S, Siegrist M (2014) I cooked it myself: Preparing 
food increases liking and consumption. Food Qual Prefer 
33:14-16

Doppler T, Lück A, Camenzuli L, Krauss M, Stamm C (2014) 
Critical source areas for herbicides can change location 
depending on rain events. Agric Ecosyst Environ 192:85-94

Dostal A, Lacroix C, Pham V, Zimmermann M, Bernalier-
Donadille A, Chassard C (2014) Iron supplementation 
promotes gut microbiota metabolic activity but not colitis 
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markers in human gut microbiota associated rats. Brit J Nutr 
111:2135-2145

Douxchamps S, Rao IM, Peters M, Van der Hoek R, Schmidt A, 
Martens S, Polania J, Mena M, Binder CR, Schöll R, Quintero M, 
Kreuzer M, Frossard E, Oberson A (2014) Farm-scale tradeoffs 
between legume use as forage versus green manure: The case 
of Canavalia brasiliensis. Agroecol Sustain Food Syst 38:25-45

Fanta SW, Abera MK, Aregawi WA, Ho QT, Verboven P, Carmeliet 
J, Nicolai BM (2014) Microscale modeling of coupled water 
transport and mechanical deformation of fruit tissue during 
dehydration. J Food Eng 124:86-96

Fantke P, Gillespie BW, Juraske R, Jolliet O (2014) Estimating 
half-lives for pesticide dissipation from plants. Environ Sci 
Technol 48:8588-8602

Feng W, Xu M, Fan M, Malhi SS, Schoenau JJ, Six J, Plante 
AF (2014) Testing for soil carbon saturation behavior in 
agricultural soils receiving long-term manure amendments. 
Can J Soil Sci 94:281-294

Fenollosa ML, Ribal J, Lidón A, Bautista I, Juraske R, Clemente 
G, Sanjuan N (2014) Influence of management practices on 
economic and environmental performance of crops. A case 
study in Spanish horticulture. Agroecol Sust Food Syst 
38:635-659

Fink G, Günther I, Hill K (2014) Slum residence and child health 
in developing countries. Demography 51:1175-1197

Folberth C, Yang H, Gaiser T, Liu J, Wang X, Williams J, Schulin 
R (2014) Effects of ecological and conventional agricultural 
intensification practices on maize yields in Sub-Saharan Africa 
under potential climate change. Environ Res Lett 9:044004

Fonte SJ, Nesper M, Hegglin D, Velásquez JE, Ramirez B, Rao, 
IM, Bernasconi SM, Bünemann EK, Frossard E, Oberson A 
(2014) Pasture degradation impacts soil phosphorus storage 
via changes to aggregate-associated soil organic matter in 
highly weathered tropical soils. Biol Biochem 68:150-157

Grämlich A, Tandy S, Frossard E, Eikenberg J, Schulin R (2014) 
Diffusion limitation of zinc fluxes into wheat roots, PLM and 
DGT devices in the presence of organic ligands. Environ Chem 
11:41-50

Green OO, Garmestani AS, Hopton ME, Heberling MT (2014) A 
multi-scalar examination of law for sustainable ecosystems. 
Sustainability 6:3534-3551

Grieder C, Trachsel S, Hund A (2014) Early vertical distribution 
of roots and its association with drought tolerance in tropical 
maize. Plant Soil 377:295-308

Guanter L, Zhang Y, Jung M, Joiner J, Voigt M, Berry JA, 
Frankenberg C, Huete A, Zarco-Tejada P, Lee J-E, Moran 
S, Ponce-Campos G, Beer C, Camps-Valls G, Buchmann 
N, Gianelle D, Klumpp K, Cescatti A, Baker JM, Griffis TJ 
(2014) Accurate, global and time-resolved monitoring of crop 
photosynthesis with chlorophyll fluorescence. Proc Natl Acad 
Sci USA 111:E1327-E1333

Guo XS, Long RJ, Kreuzer M, Ding LM, Shang ZH, Zhang Y, 
Yang Y, Cui GX (2014) Importance of functional ingredients 
in yak milk-derived food on health of Tibetan nomads living 
under high-altitude stress: A review. Crit Rev Food Sci Nutr 
54:292-302

Hagens S, Loessner MJ (2014) Phages of Listeria offer novel 
tools for diagnostics and biocontrol. Front Microbiol 5:159

Hahn C, Prasuhn V, Stamm C, Milledge DG, Schulin R (2014) 
A comparison of three simple approaches to identify critical 
areas for runoff and phosphorus losses. Hydrol Earth Syst Sci 
18:2975-2991

Hiller RV, Neininger B, Brunner D, Gerbig C, Bretscher D, Künzle 
T, Buchmann N, Eugster W (2014) Aircraft based CH4 flux 
estimates for validation of emissions from an agriculturally 
dominated area in Switzerland. J Geophys Res Atmos 
8:4874-4887

Hirschi M, Mueller B, Dorigo W, Seneviratne SI (2014) Using 
remotely sensed soil moisture for land-atmosphere coupling 
diagnostics: The role of surface vs. root-zone soil moisture 
variability. Remote Sens Environ 154:246-252

Hoekstra NJ, Finn JA, Hofer D, Lüscher A (2014) The effect of 
drought and interspecific interactions on depth of water uptake 
in deep- and shallow-rooting grassland species as determined 
by 18O natural abundance. Biogeosciences 11:4493-4506

Homburger H, Schneider MK, Hilfiker S, Lüscher A (2014) 
Inferring behavioral states of grazing livestock from high-
frequency position data alone. PLoS One 9:e114522

Islam MS, Studer B, Møller IM, Asp T (2014) Genetics and biology 
of cytoplasmic male sterility (CMS) and its applications in 
forage and turf grass breeding. Plant Breed 133:299-312

Jaeggi T, Kortman GA, Moretti D, Chassard C, Holding P, Dostal A, 
Boekhorst J, Timmerman HM, Swinkels DW, Tjalsma H, Njenga 
J, Mwangi A, Kvalsvig J, Lacroix C, Zimmermann MB (2014) Iron 
fortification adversely affects the gut microbiome, increases 
pathogen abundance and induces intestinal inflammation in 
Kenyan infants. Gut 10.1136/gutjnl-2014-307720

Karami M, Amini M, Afyuni M, Khoshgoftarmanesh AH, Keller 
A, Abdi A, Schulin R (2014) Agricultural zinc fluxes into soils 
and crops of central Iran at regional scale. Arch Agron Soil 
Sci 60:437-456

Kariluoto S, Edelmann M, Nyström L, Sontag-Strohm T, 
Salovaara H, Kivelä R, Herranen M, Korhola M, Piironen 
V (2014) In situ enrichment of folate by microorganisms in 
beta-glucan rich oat and barley matrices. Int J Food Microbiol 
176:38-48

Kopecký D, Studer B (2014) Emerging technologies advancing 
forage and turf grass genomics. Biotechnol Adv 32:190-199

Korhola M, Hakonen R, Juuti K, Edelmann M, Kariluoto S, 
Nyström L, Sontag-Strohm T, Piironen V (2014) Production of 
folate in oat bran fermentation by yeasts isolated from barley 
and diverse foods. J Appl Microbiol 117:679-689

Kurganova I, de Gerenyu VL, Six J, Kuzyakov Y (2014) Carbon 
cost of collective farming collapse in Russia. Global Change 
Biol 20:938-947

Lee JSH, Abood S, Ghazoul J, Barus B, Obidzinski K, Koh LP (2014) 
Environmental impacts of oil palm state-owned plantations, 
private enterprises and smallholdings in Indonesia. Conserv 
Lett 7:25-33

Lee JSH, Garcia-Ulloa J, Ghazoul J, Obidzinski K, Koh LP 
(2014) Modeling environmental and socioeconomic tradeoffs 
associated with land sparing and land sharing approaches 
to oil palm expansion in Sumatra, Indonesia. J Appl Ecol 
51:1366-1377

LeMarie C, Kirchgessner N, Marschall D, Walter A, Hund A (2014) 
Rhizoslides: Paper-based growth system for non-destructive, 
high throughput phenotyping of root development by means 
of image analysis. Plant Methods 10:13

Loetscher Y, Kreuzer M, Messikommer RE (2014) Late laying 
hens deposit dietary antioxidants preferentially in the egg and 
not in the body. J Appl Poult Res 23:647-660

Malek Z, Schröter D, Scolobig A (2014) Understanding land 
cover changes in the Italian Alps and Romanian Carpathians 
combining remote sensing and stakeholder interviews. Land 
3:52-73

McDonald BA (2014) Using dynamic diversity to achieve durable 
disease resistance in agricultural ecosystems. Trop Plant 
Pathol 39:191-196

Merbold L, Eugster W, Stieger J, Zahniser M, Nelson D, 
Buchmann N (2014) Greenhouse gas budget (CO2, CH4 and 
N2O) of intensively managed grassland following restoration. 
Global Change Biol 20:1918-1928

Mérel P, Yi F, Lee J, Six J (2014) A regional bio-economic model 
of nitrogen use in cropping. Am J Agr Econ 96:67-91

Mescher MC, De Moraes CM (2014) Plant biology: Pass the 
ammunition. Nature 510:221-222

Mezzenga R (2014) Soft condensed matter in food science. J 
Phys Condens Matter 26:460301

Mikaberidze A, McDonald BA, Bonhoeffer S (2014) Can high-risk 
fungicides be used in mixtures without selecting for fungicide 
resistance? Phytopathology 104:324-331

Mitropoulos V, Mütze A, Fischer P (2014) Mechanical properties 
of protein adsorption layers at the air/water and oil/water 
interface: A comparison in light of the thermodynamical 
stability of proteins. Adv Colloid Interface Sci 206:195-206

Mueller C, de Baan L, Koellner T (2014) Comparing direct land 
use impacts on biodiversity of conventional and organic milk – 
based on a Swedish case study. Int J Life Cycle Assess 19:52-68

Münger LH, Nyström L (2014) Enzymatic hydrolysis of steryl 
glycosides for their analysis in foods. Food Chem 163:202-211

Murer SB, Aeberli I, Braegger CP, Gittermann M, Hersberger 
M, Leonard SW, Taylor AW, Traber MG, Zimmermann MB 
(2014) Antioxidant supplements reduced oxidative stress and 
stabilized liver function tests but did not reduce inflammation 
in a randomized controlled trial in obese children and 
adolescents. J Nutr 144:193-201

Orlowsky B, Hoekstra AY, Gudmundsson L, Seneviratne SI (2014) 
Today’s virtual water consumption and trade under future 
water scarcity. Environ Res Lett 9:074007

Pfeifer J, Kirchgessner N, Walter A (2014) Artificial pores attract 
barley roots and can reduce artifacts of pot experiments. J 
Plant Nutr Soil Sci 177:903-913

Pfister B, Lu KJ, Eicke S, Feil R, Lunn JE, Streb S, Zeeman 
SC (2014) Genetic evidence that chain length and branch 
point distributions are linked determinants of starch granule 
formation in Arabidopsis. Plant Physiol 165:1457-1474



Rosenzweig C, Elliott J, Deryng D, Ruane AC, Muller C, Arneth 
A, Boote KJ, Folberth C, Glotter M, Khabarov N, Neumann K, 
Piontek F, Pugh TAM, Schmid E, Stehfest E, Yang H, Jones JW 
(2014) Assessing agricultural risks of climate change in the 
21st century in a global gridded crop model intercomparison. 
Proc Natl Acad Sci USA 111:3268-3273

Sanjuán N, Stoessel F, Hellweg S (2014) Closing data gaps for 
LCA of food products: Estimating the energy demand of food 
processing. Environ Sci Technol 48:1132-1140

Schmidt H-P, Kammann C, Niggli C, Evangelou MWH, Mackie 
KA, Abiven S (2014) Biochar and biochar-compost as soil 
amendments to a vineyard soil. Agric Ecosyst Environ 
191:117-123

Schneider MK, Lüscher G, Jeanneret P, Arndorfer M, Ammari 
Y, Bailey D, Balázs K, Báldi A, Choisis J-P, Dennis P, Eiter 
S, Fjellstad W, Fraser MD, Frank T, Friedel JK, Garchi S, 
Geijzendorffer IR, Gomiero, T, Gonzalez-Bornay G, Hector 
A, Jerkovich G, Jongman RHG, Kakudidi E, Kainz M, Kovács-
Hostyánszki A, Moreno G, Nkwiine C, Opio J, Oschatz M-L, 
Paoletti MG, Pointereau P, Pulido FJ, Sarthou J-P, Siebrecht 
N, Sommaggio D, Turnbull LA, Wolfrum S, Herzog F (2014) 
Gains to species diversity in organically farmed fields are not 
propagated at the farm level. Nat Commun 5:4151

Schuppler M (2014) How the interaction of Listeria monocytogenes 
and Acanthamoeba spp. affects growth and distribution of the 
food borne pathogen. Appl Microbiol Biotechnol 98:2907-2916

Skeffington AW, Graf A, Duxbury Z, Gruissem W, Smith AM 
(2014) Glucan, water dikinase exerts little control over starch 
degradation in Arabidopsis leaves at night. Plant Physiol 
165:866-879

Soltani S, Khoshgoftarmanesh AH, Afyuni M, Shrivani M, Schulin 
R (2014) The effect of preceding crop on wheat grain zinc 
concentration and its relationship to total amino acids and 
dissolved organic carbon in rhizosphere soil solution. Biol 
Fertil Soils 50:239-247

Stamm C, Jarvie HP, Scott T (2014) What’s more important for 
managing phosphorus: Loads, concentrations or both? Environ 
Sci Technol 48:23-24

Stefanopoulos K, Yang H, Gemitzi A, Tsagarakis KP (2014) 
Application of the multi-attribute value theory for engaging 
stakeholders in groundwater protection in the Vosvozis 
catchment in Greece. Sci Total Environ 470-471:26-33

Streb S, Zeeman SC (2014) Replacement of the endogenous 
starch debranching enzymes ISA1 and ISA2 of Arabidopsis with 

the rice orthologs reveals a degree of functional conservation 
during starch synthesis. PLoS One 9:e92174

Sturla SJ, Boobis AR, Fitzgerald RE, Hoeng J, Kavlock RJ, 
Schirmer K, Whelan M, Wilks MF, Peitsch MC (2014) Systems 
toxicology: From basic research to risk assessment. Chem 
Res Toxicol 27:314-329

Tapias E, Soni S (2014) Building-up urban open spaces from 
shadow range analyses. Proc 32nd eCAADe Conf 10-12 
September 2014:129-135

Tian D, Peiffer M, De Moraes CM, Felton GW (2014) Roles of 
ethylene and jasmonic acid in systemic induced defense in 
tomato (Solanum lycopersicum) against Helicoverpa zea. Planta 
239:557-589

Vanderschuren H, Nyaboga E, Poon JS, Bärenfaller K, 
Grossmann J, Hirsch-Hoffmann M, Kirchgessner N, Nanni 
P, Gruissem W (2014) Large-scale proteomics of the cassava 
storage root and identification of a target gene to reduce 
postharvest deterioration. Plant Cell 26:1913-1924

Vasudevan K, Vera Cruz CM, Gruissem W, Bhullar N (2014) Large 
scale germplasm screening for identification of novel rice blast 
resistance sources. Front Plant Sci 5:505

Vaughan MM, Huffaker A, Schmelz EA, Dafoe NJ, Christensen 
S, Sims J, Martins VF, Swerbilow J, Romero M, Alborn HT, 
Allen LH, Teal PEA (2014) Effects of elevated [CO2] on maize 
defence against mycotoxigenic Fusarium verticillioides. Plant 
Cell Environ 37:2691-2706

Vilamor GB, Le QB, Djanibekov U, van Noordwijk M, Vlek PLG 
(2014) Biodiversity in rubber agroforests, carbon emissions, 
and rural livelihoods: An agent-based model of land-use 
dynamics in lowland Sumatra. Environmental Model Softw 
61:151-165

Vollmer S, Harttgen K, Subramanyam MA, Finlay J, Klasen 
S, Subramanian SV (2014) Association between economic 
growth and early childhood undernutrition: Evidence from 
121 demographic and health surveys from 36 low-income and 
middle-income countries. Lancet Glob Health 2:e225-e234

Vu MQ, Le QB, Vlek PLG (2014) Hotspots of human-induced 
biomass productivity decline and their social–ecological 
types toward supporting national policy and local studies on 
combating land degradation. Global Planet Change 121:64-77

Walter A, Grieder C, Last L, Keller B, Hund A, Studer B (2014) 
The Swiss plant breeding sector – a spatial, temporal and 
thematic analysis. Agrarforschung Schweiz 5:366-373

38

World Food System Center | Annual Report 2014



Content    World Food System Center
Layout    adapted by Brief Creatives (brief.pt)
Cover © Agroscope (Gabriela Brändle, Urs Zihlmann), LAnAT (Andreas Chervet). Cover photo was selected to 
recognize 2015 as the International Year of Soils. This photo is part of a series produced by Agroscope for Faszination 
Boden - Der Bodenkalender 2013.
Photos    p.2 WFSC; p.4 Academia Engelberg; p.5-7 WFSC; p. 8.1 WFSC; 8.2 Heidi Hostettler for ETH Seed 
Sustainability; 9.1 WFSC; 9.2 Anton jordaan; p. 11 Maya jörg for the WFSC; p. 13 WFSC; p. 14 Anja Gramlich; p. 16 WFSC; 
p. 19.1 Maike nesper; 19.2 Engil Pereira; 19.3 Tobias Zehnder; 19.4 Roman Grüter; 19.5 Christina Engels; p. 20-21 
Academia Engelberg; p. 22.1 and 22.2 WFSC; p. 22.3 WFSC; p. 22.4 Yan Ling Baey; p. 24-25 WFSC; p. 26.1 Maya jörg for the 
WFSC; 26.2 and 26.3 Meloek Mlihi; 27.1 Martijn Sonnevelt; 27.2 and 27.3 Monojit Chakraborty and Ashish Srivastava; p. 28 
Our Common Food; p. 30 Academia Engelberg; p. 38 Academia Engelberg.

© ETH Zürich, May 2015

Contact

ETH Zurich
World Food System Center
Auf der Mauer 2
8092 Zurich

www.worldfoodsystem.ethz.ch


