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Towards the detection of Earth analogues (TDEA). – SMG2017
Damien Ségransan, University of Geneva
with Rodrigo Fernando Diaz, Universidad Nacional de San Martín
The discovery and characterisation of low-mass extrasolar planets with the
radial velocity method has produced some very important results in the last
years. For example, the detection of a planet in the habitable zone of the
closest star to the Sun, Proxima Centauri, and the confirmation of the
temperate transiting Super-Earth LHS1140 b are two results which had great
impact in the scientific community and in society at large. Next-generation
instruments such as ESPRESSO will increase even further the capabilities of
the technique, improving the precision to a level that could, in principle,
permit the detection of the first Earth analogues (i.e. Earth-mass planets in
the habitable zone of Solar-like stars). However, the advancement of this
technique is hindered by spurious signals of astrophysical origin (stellar activity) with amplitudes much larger
than the sought planetary signals. Activity signals must be corrected or accounted for to reveal the tiny
signature of Earth-like planets. Our project will confront the problem from the vantage point of data analysis,
taking advantage of the advances and development from related areas such as engineering, econometrics, and
computer science. We will search, adapt and implement state-of-the-art algorithms to the study of radial
velocity data sets. These methods will enable us to dive into the astrophysical noise in search for the lowestmass planets detected so far. Coupled with rigorous modern Bayesian statistical techniques that permit fully
exploiting the available data, we believe this project has the potential to produce a significant advance in the
way exoplanet observations are carried out and analysed. (Abstract from the 2017 Research Slam)

Structural colours in natural and artificial multilayers. – SMG2017
Ullrich Steiner, University of Fribourg, Adolphe Merkle Institute
with Daniel Azofeifa, Universidad de Costa Rica
Colours in the natural world which are not related to pigments but
rather to physical structures are referred to as structural colours.
Many beetles (particularly the ones inhabiting the rainforests), exhibit
extremely brilliant and metallic looking colourations, which arise from
the light bouncing back from the nanometer to micrometer-scale
structures of their surfaces. Their research not only helps promote
the fundamental understanding of their colouration mechanisms, but
also inspires the biomimetic development of artificial structures with
novel optical properties. This Seed Money Grant project will initiate a cooperation partnership between the
Adolphe Merkle Institute (AMI) at the University of Fribourg, and the Center for Material Science and
Engineering (CICIMA) at the University of Costa Rica. The aim is to study new structural colour effects in
beetles found in Costa Rica´s cloud forests, and to develop artificial optical structures inspired by them by
means of state-of-the-art nano and microfabrication techniques. The project contemplates the visit from Swiss
researchers to Costa Rica to participate in beetle collection field trips and transfer of knowledge regarding the
thin film structures. In addition, two internships will be offered to students from the University of Costa Rica
to develop short projects focused the two main objectives at the Adolphe Merkle Institute. Overall, we hope
this Seed Money Grant project will represent the starting point of a long-lasting partnership between the two
institutions.
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In-operando control of nanoscale decoration of graphene and reduced graphene oxide by novel
mini-reactors. – SMG2017
Ivo Utke, Empa, Eidgenössische Materialprüfungs- und Forschungsanstalt (EMPA)
with Stanislav Moshkalev, Unicamp, Center for Semiconductor Components and Nanotechnology
This joint research collaboration project between EMPA (Thun, Switzerland)
and UNICAMP (Campinas, Brazil) aimed to enable the fundamental
investigation of novel nanostructured materials for future applications in gas
sensors, strain sensors, magnetic sensors, solar cells and other
nanoelectronics. These nanostructured materials were synthesized from
graphene and reduced graphene oxide in combination with cutting edge
methods of nanofabrication such as atomic layer deposition (ALD) with
molecular control over size dimensions using focused electron beam
induced processes (FEBIP). To investigate and understand the fundamentals
of the early stages of nucleation and growth of thin films, and successively
control the spatial nucleation on such nanostructures, we joined our
complementary core competences: the Brazilian partner synthesized
graphene and reduced graphene oxide, and designed and fabricated the mini-reactors. During a four weeks
visit we integrated these materials and mini-reactors into existing dedicated setups of the Swiss group.
Preliminary tests and first results were obtained during the funding period and achieved the atomic layer
deposition of zinc oxide (ZnO) in one of the dedicated mini-reactors, as well as FEBID of copper in a second
novel mini-reactor (see figures). All results were successfully presented at the XVII Brazil MRS Meeting in
September 2018. Furthermore, in-situ Raman studies enabled by the mini-reactor design revealed interesting
nucleation details of TiO2 ALD on carbon nanotubes and are about to be submitted in a joint scientific paper.
First steps were taken towards high-end direct-writing platforms enabling the decoration of graphene and
reduced graphene oxide in the nanoscale.

A dendrogeomorphic reconstruction of glacial lake outburst flood processes in the
Exploradores Valley, Chilean Patagonia. – SMG2018
Markus Stoffel, University of Geneva
with Alejandro Dussaillant, Universidad de Aysén
The project brings together Chilean and Swiss experts in fluvial hydrology
and geomorphic hazards to initiate a first joint-research campaign in the
Exploradores Valley, Chilean Patagonia. The pilot study aims to reconstruct
a unique historical record of glacial lake outburst flood (GLOF) activity and
dynamics, providing the necessary basis for hazard planning in downstream
areas. Specific objectives include; 1) linking past GLOF events with key
climatic and geotechnical drivers, 2) reconstructing past GLOF flow
dynamics and flood magnitudes, and 3) demonstrating the integration of this
new process understanding for local hazard planning in the San Rafael
National Park. As key stakeholders, local government authorities and
tourism operators are actively engaged in this project. The research plan, which combines a comprehensive
field campaign with a follow-up scientific exchange workshop, is designed to build capacity with local scientists
and establish a foundation for long-term collaboration, such that techniques can be upscaled to other areas.
Data analyses and modelling will provide first results, and a final synthesis and outreach component is included
to highlight the achievements of the new collaboration. The Exploradores pilot study will provide significant
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new understanding of the climatic and geotechnical processes that determine GLOF frequency and magnitude
in this region, with this information feeding into local hazard planning in the National Park, and providing new
insights for the international research community. The pilot study will thereby provide a platform from which
to launch larger research initiatives and long-term collaborations.

Past and current deglaciation in the Central Andes of Chile – an integrative geomorphological
and geochronological approach (DeglaciAndes). – SMG2018
Samuel Urs Nussbaumer, University of Fribourg
with Juan Luis García Barriga, Pontificia Universidad Católica de Chile
The reconstruction and analysis of the past and current evolution of the
cryosphere is crucial for assessing future changes and related consequences
with high-impact, such as changes in water resources, especially in semi-arid
regions such as the Central Andes of Chile. Ice bodies in high mountains
provide a substantial part of the fresh-water resources, which is used for
many economic activities in the lowlands. However, despite the great
importance of water as a critical resource especially in the dry summer
months, the evolution of those ice bodies since the last deglaciation (i.e.,
during the Holocene, last 11,700 years) is not well known in the Andes. In
this project, we aim at unraveling the processes of deglaciation in the semiarid Central Andes of Chile (32–38° S) to understand the long-term evolution of landscape during warming
periods such as the current one. Dramatic changes in the local cryo-geomorphology have been observed during
recent times, which we intend to put into long-term (Holocene) context of mountain environmental change.
The project combines mapping of geomorphological landforms in the field, remote-sensing data, and novel
surface exposure dating techniques to determine past glacier extents during Holocene maxima and the detailed
reconstruction of subsequent glacier retreat. Rock samples are gathered during joint fieldwork and processed
using the lab facilities for cosmogenic dating at the Universities of Fribourg und Zurich and the Universidad
Católica de Chile in Santiago. Finally, an integrated geo-cryospheric model of the evolution of the glacial
environment at this part of the Andes is developed.

Sustainable tropical pasture systems in the forest margins through integration of legumes. –
SMG2018
Astrid Oberson, ETH Zurich
with Jaime Velazquez, Universidad de la Amazonia, Florencia
Huge areas of tropical forest have been converted into pastures sown with
introduced grasses (Brachiaria spp.) over the past decades. The majority of
pastures exist in some stage of degradation, which has dramatic economic
and ecological consequences such as low productivity, soil degradation, and
nutrient losses. Our objective is to enhance the sustainability of tropical
pastures in forest margins through the integration of legumes. The
overarching hypothesis is that legumes associated with grasses will improve
nutrient supply via symbiotic fixation and mobilization of soil phosphorus (P)
reserves, and will increase belowground inputs and recycling of carbon (C),
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nitrogen (N) and P. With the seed money project, we want to carry out preliminary research in farmers’
pastures in the Caqueta region of Colombia, and organize a workshop to bring together a consortium to
prepare a project proposal on sustainable and diversified pastoral systems. In two MSc studies we will on paired
plots of productive grass-alone vs. grass-legume pastures on farms: i) assess soil properties and pasture
productivity; ii) determine sources of plant N uptake with 15N isotope natural abundance methods; iii) analyze
sources for soil organic matter N and C using 15N and 13C natural abundance methods; and iv) interview
farmers about their experiences, perceptions and expectations on the integration of legumes. The purpose of
the partnership is to combine the local and national knowledge of the Colombian partners on tropical pastoral
systems with the analytical options/capacity and knowledge of Swiss partners on the ecology, agronomy and
nutrient cycling in grasslands.

Combining bioinformatics and antibody-based approaches to characterize novel sperm
proteins involved in human fertility. – SMG2017
Lydie Lane, SIB Swiss Institute of Bioinformatics
with Mónica Vázquez-Levin, Instituto de Biología y Medicina Experimental, Buenos Aires
Infertility affects up to 15% of couples in reproductive age. Half of the
cases are due to defects in the characteristics of the spermatozoa that
affect their fertilizing potential. The molecular entities involved in
sperm fertilizing potential are still poorly characterized or unknown.
In the course of this project, we performed deep data mining in
various resources including HPA and nextProt to select eight testisenriched proteins without functional annotation that are either
secreted or transmembrane and amenable to functional analysis using
antibodies targeting their extracellular domain. We assessed their presence and localization in human
spermatozoa and analyzed their biological relevance by evaluating their association to sperm movement and
their participation in sperm cumulus penetration and sperm-oocyte fusion events. The eight proteins were
specifically detected in sperm protein extracts by Western immunoblotting. Their presence and subcellular
localization were determined in sperm under conditions that mimic fertilization-related events using
fluorescence immunocytochemistry. Sperm preincubation with antibodies against these proteins significantly
altered sperm movement parameters analyzed using a computerized system. Incubation with antibodies against
five of the selected proteins significantly decreased the number of sperm penetrating the cumulus and/or
inhibited sperm-oocyte fusion in heterologous models. Altogether, these studies first describe the expression
of eight uncharacterized proteins in human sperm and lead to us to propose the involvement of five of them
in sperm function during fertilization-related events. Further studies using animal models are required to
characterize their molecular mechanism of action.
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Why do some cows retain the afterbirth? – SMG2018
Karl Klisch, University of Zurich
with Maria Angelica Miglino, University of São Paulo
During pregnancy the placenta is the organ of feto-maternal gas exchange
and nutrient provision. It is essential that the organ functions until the fetus
is born. After that the afterbirth has to be released from the uterus, which
is a prerequisite for uterine involution and subsequent pregnancies. One
common problem in cows is retention of the afterbirth, which leads to
severe inflammation of the uterus and a reduced fertility. In our study we
will take samples of the placenta from cows at parturition. Then we then
observe which of these cows retain the afterbirth and study how those
placentas differ form from those of normal cows. The placenta is an organ,
which partly belongs to the fetus, which is a separate organism from the
mother. Several mechanisms prevent rejection of this ‘foreign’ tissue during
pregnancy. Thus placental biology has several similarities with tumour- and with parasite -biology. One
hypothesis is that the release of the afterbirth has similarities with the rejection of an organ transplant. We
will thus focus our investigations on immune cells in the placenta and on the antigens, which are involved in
the rejection of tissue transplants (Major Histocompatibility Complex Class-1). The aim of the project is to
better understand the complex processes of placental release and thus possibly the development of new ways
to prevent or to treat retention of the afterbirth in cows.

Impact of Bariatric Surgery on High Density Lipoprotein Cholesterol and Adipose Tissue
Function. – SMG2018
Elena Osto, University of Zurich
with Rodrigo Muñoz, Pontificia Universidad Católica
Severe obesity is a major epidemic worldwide. Bariatric surgery (BS)
induces a substantial and sustained body weight (BW) loss, improves
obesity-induced co-morbidities and reduces cardiovascular mortality.
Glucagon-like peptide-1 (GLP-1) increases after BS and contribute to
the improvement of glucose metabolism and BW loss after BS. GLP1 also influence lipid metabolism and the cardiovascular system. Our
hypothesis is that changes in the gut-derived hormone GLP-1 and adipose tissue metabolism and function are
closely connected to mediate the improvement of endothelium-protective properties and composition of high
density lipoprotein (HDL) after BS in patients with obesity. The present study will therefore focus 1) on the
improvement of obesity-induced HDL dysfunction and subclasses profile after BS assessed in patients with
obesity, who are insulin-sensitive and in those who are insulin-resistant under fasting and well-controlled
postprandial conditions; and 2) the role of the adipose tissue in the improvement of obesity-induced HDL
dysfunction and subclasses profile. Significance. The results of our study will generate clinically relevant findings.
GLP-1 analogues are already used in clinical practice for their properties to improve insulin secretion in patients
with T2DM, and as body weight lowering drugs. Hence, our findings will help lay the ground for the design of
novel therapeutic strategies against morbid obesity and in particular its severe cardiovascular risk. Purpose of
the partnership. Partners will extend their previous collaboration on animal models of BS to the clinical field.
We will create enough data that will allow a future submission of large collaborative grants.

2018 Research Slam

9 / 22

Development of new diagnostic and therapeutic radiopharmaceuticals for EGFR (+) tumors.
– SMG2018
Roger Schibli, Paul Scherrer Institute
with Lucia Policastro, Comisión Nacional de Energía Atómica (CNEA)
The epidermal growth factor receptor (EGFR) is one of the most explored
cancer associated molecules due to its overexpression in lung, breast, stomach,
colon, pancreatic, prostate, kidney and ovarian cancers. Nowadays, there are
approximately 10 products against EGFR on the market. However, their
effectiveness is limited in patient subpopulation with specific genetic
characteristics and due to acquired resistance. Radioimmunotherapy (RIT) is
based on radiolabeled proteins (so called radiopharmaceuticals) targeting
cancer-associated structures. Besides antibodies, alternative protein formats
with better pharmacokinetic characteristic such as nanobodies have been
explored for radionuclides diagnosis in the recent years. But the use of
nanobodies in RIT is still in its infancy. The aim of this project is to obtain novel
radiopharmaceuticals based on nanobodies against EGFR the future treatment
of cancer patients. To achieve this ambitious goal, one has to produce and characterized the new
radiopharmaceuticals pre-clinically in vitro and in vivo. The purpose of the partnership is to complement the
expertise of the Argentine group (nanobody expression and modification) and the Swiss partner
(functionalization and radiolabeling technologies and small animal, hybrid imaging) to explore the potential of
nanobody based RIT.

Malaria diagnostic for eradication campaign. – SMG2017
Nico Bruns, Adolphe Merkle Institute
with Dhélio Pereira, Centro de Pesquisa em Medicina Tropical – CEPEM
Malaria is a common and life-threatening disease in low and middle-income
countries. Its eradication requires the development of sensitive and
inexpensive diagnostic to detect infected carrier which may not display
symptoms. The group of Prof. Bruns at the Adolphe Merkle Institute (AMI)
has developed a novel diagnostic method based on the inexpensive chemical
amplification of a malarial biomarker. Preliminary results coming from
parasite cultures showed high sensitivity and reproducibility. The aim of the
project was to validate the diagnostic method with human blood from
malaria infected patients. The group of Prof. Pereira at the Centro de
Pesquisa em Medicina Tropical analyze daily blood samples from patients
who might have contracted the disease. They have diagnostic laboratories equipped with state-of-the-art
methods such as microscopy and polymerase chain reaction to provide accurate diagnostic. An AMI team
travelled to Brazil and analyzed 50 patient blood samples from microscopically confirmed infected patients as
well as healthy donors. The infected blood comprised Plasmodium Vivax and Falciparum as well as mixed
infections. The samples were further analyzed by malaria rapid diagnostic test and PCR. The success of the
novel diagnostic was highly dependent on the malaria species and the life stage of the parasite. A publication
summarizing the findings is in writing and another study is in preparation to validate further improvement of
the diagnostic protocol.
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Antibiotic use, the drivers behind it and associated resistance rates – a point-prevalence survey
in 10 tertiary care hospitals in Peru. – SMG2018
Esther Künzli, Swiss Tropical and Public Health Institute Basel
with Coralith Garcia Apac, Universidad Cayetano Heredia
Antimicrobial resistance is an increasing problem worldwide, challenging
treatment of both health-care and community acquired infections.
Inappropriate use of antibiotics is the most important driver of antimicrobial
resistance. Data show that the global increase in antibiotic consumption in
the past 20 years was mainly driven by low- and middle income countries.
Overall, rates of antimicrobial resistance and antibiotic use in Latin America
are comparably high. For Peru, data on antimicrobial resistance are scarce.
However, the few studies published to date show antimicrobial resistance
to be a considerable problem. Interventions aiming to reduce and optimize
antibiotic use (i.e. antibiotic stewardship) are urgently needed. In this
collaborative project, information on antimicrobial resistance rates, on antibiotic use and on factors driving the
prescription of antibiotics in daily practice in 10 tertiary care hospitals in different climate zones in Peru will
be collected. Antibiotic use will be assessed in a point prevalence survey carried out similarly in all participating
hospitals. In a two-week period preceding the survey, information on antimicrobial susceptibility will be
collected from all bacterial isolates from in- and out-patients seen at the respective hospitals. Furthermore,
physicians working in the different hospitals will be asked to fill in questionnaires assessing factors which drive
the use of antibiotics in their daily work. The combined information will serve as a basis to develop strategies
to optimize antibiotic use and thereby improve clinical outcomes and reduce resistance rates.

Epigenetic changes in adolescent patients with personality disorders undergoing
psychotherapy. – SMG2017
Ronan Zimmermann, Psychiatric University Hospitals of the University of Basel
with Luisa Herrera, University of Chile, Programa de Genetica Humana
Epigenetic mechanisms regulate the effects of the environment on the
genetic expression in the configuration of the phenotype. Preliminary
results show a link between psychotherapy (as an environmental
factor) and epigenetic changes. The social environment can act on the
expression of phenotypes especially in sensitive periods. Borderline
Personality Pathology (BPP) is characterized by a general pattern of
instability in the regulation of affect, impulse control, interpersonal
relationships, and self-image. BPP is difficult to treat compared to
other psychiatric disorders. A relatively new paradigmatic shift in
research and treatment has been established promoting diagnosis of
BPP in adolescent patients, thus enabling urgently needed early specialized treatment interventions. The
hypothesis of the current study is that good outcome psychotherapy of adolescents with BPP induces changes
in methylation of relevant genes. More specifically, the study investigates the correlation between changes in
the methylation of FKBP5, OXTR and BDNF genes and psychotherapy induced changes in symptoms and
functioning.
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Symbiotic biological and thermal processing for waste remediation, energy generation and
resource recovery. – SMG2018
Patel Bahvish, Paul Scherrer Institute
with Janeth Sanabria Gómez, Universidad del Valle
This project initiates a collaboration between the Chemical Process and
Materials (CPM) and GR-LUD group from EPFL/PSI (EPFL/PSI Joint
Professorship) in the field of Biological and Thermal Biomass treatment for
energy generation, resource recovery and bio-products formation with the
Environmental Microbiology and Biotechnology (EMB) group at Universidad
del Valle (UV). The project aims to investigate the suitability of energy and
resource recovery from effluent cultivated algae using experimental
Biological and Thermal Treatment (Hard Process) technologies, as well as
application of sophisticated analytical tools to obtain reaction and growth
information during processing. The data obtained will be used to perform a
first of its kind techno economic assessment for a comparative study between Switzerland and Colombia.
Additional technical support will also be provided by the Swiss Algae Consortium Association (SWALG). The
complimentary experimental and techno economic assessment containing project aims to promote researcher
exchanges, site visits, knowledge transfer, workshops and network building activities consisting of both young
researchers, females and established mentors. It is envisaged that this project will be a foundation for a larger
grant application.

Proof of concept study on the crack-healing of asphalt concrete modified with recycled metallic
waste. – SMG2018
Martin Ulises Arraigada, Eidgenössische Materialprüfungs- und Forschungsanstalt (EMPA)
with Jose Ernesto Norambuena Contreras, Universidad del Bío-Bío (UBB) & Pontificia Universidad
Católica de Chile (UC)
Asphalt concrete is one of the main construction materials in the
world. Most of the paved roads are made of this composite material
that usually combines aggregates and bitumen. It is a thermoplastic
material, which means that it softens at high temperatures and hardens
when it cools down. Asphalt concrete is used to build the layers of
pavement. Over time, traffic loads combined with environmental
factors produce damage in the pavement leading to the formation of
cracks. Initially, cracks have a micrometric size, but they may increase in size by effect of traffic and
environmental stresses. This project aims to explore the feasibility of using electromagnetic radiation/energy
to increase the temperature in asphalt concrete pavements modified with waste metallic additives, triggering
crack-healing to extend the lifespan of the road. The benefit of this research approach is twofold: on the one
hand, it expands the research on asphalt healing considering new types of metallic additives obtained from
industrial waste. On the other hand, it helps to reduce the amount of waste disposal, finding new applications
for recycled leftovers from the construction industry. To that end, microwave and induction technologies will
be used as feasible radiation energy sources. Furthermore, asphalt mixtures will be modified with two types of
recycled materials: steel fibres recovered from scrap tyres and steel shavings from manufacturing processes.
This eco-innovative effort will contribute to the global objective of improving the performance of asphalt
pavements and reducing the impact of human activities on the environment.
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When good enough is best: Simplified LCA for fast and reliable assessment in medium
economy countries. – SMG2017
Sébastien Lasvaux, University of Applied Sciences of Western Switzerland
with John Vanderley, Universidade de São Paulo
The construction sector generates large amount of waste and is generally
considered as an important contributor to climate change. It induces as well
irreversible changes in local eco-systems. To face these challenges, industries
invest into so-called “green innovations”, and national or local public
authorities are demanding scientifically based decision support. Within the
available environmental assessment methodology, the Life Cycle Assessment
(LCA) has been widely accepted as a relevant method and it led to the
development of different sector-specific guidelines, databases and tools in
several countries and mostly in Europe. However, such developments are up
to now, not completely implemented in other countries and it may not be
relevant to do so given the huge number of environmental information required in existing LCA databases. If
the aim is to have a widespread use of LCA in the construction sector especially in Latin America countries, it
is probably good enough to focus on the most relevant environmental flows (e.g., carbon dioxide, waste
flows…) found critical for the building sector. The limitation of the number of environmental flows to collect
then allows spending more resources on the characterisation of the highly variable natural resources routes
and building materials’ manufacturing processes. By doing so, the use of LCA can be sized up while focusing on
the most relevant environmental impacts. The Swiss and Brazilian teams are willing to promote the use of a
simplified LCA method based on forefront measures in order to grasp the variability of the field as well as an
identification of the most critical process that should be reconsider in standard LCA database.

Recent Building Typology puts Colombia at Earthquake Risk? From Large-scale Structural
Laboratory Tests to City-scale Assessment. – RM2017
Katrin Beyer, École Polytechnique Fédérale de Lausanne (EPFL)
with Carlos Andrés Blandón Uribe, Universidad EIA
Certain South American countries regularly construct reinforced concrete
(RC) residential buildings whose main structural system is composed of
walls. Due to the low standard of detailing required and the desire to reduce
material costs, RC core walls in these buildings are often thin, unconfined
and detailed with a single-layer of vertical reinforcement. Many of these RC
core walls have a U-shaped cross-section in order to enclose elevators or
stairs. This research investigates the seismic performance of thin RC Ushaped walls detailed with a single layer of reinforcement. The seismic
behavior of a U-shaped wall differs considerably in comparison to a
rectangular wall, as the flanged sections may be more prone to instability.
This poses a problem for countries such as Colombia, which reside in regions of high seismicity, as it is probable
that buildings with thin RC walls will perform poorly in a moderate to large earthquake. Out-of-plane failures
of RC walls have been observed in recent earthquakes, and it is believed that the current design practice in
Colombia has the potential to result in out-of-plane instability of U-shaped walls. Experimental testing of fullscale specimens will be conducted in the Earthquake Engineering and Structural Dynamics Laboratory (EESD)
at École Polytechnique Féderale de Lausanne (EPFL). The primary objective of this test is to observe if out-ofplane instability is an issue for U-shaped walls designed to similar construction standards as Colombia. The
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tests will also enable the calibration of reliable computer simulation models to predict this type of failure.

Improving the energy efficiency of multi-core virtual machines and software-defined servers.
– SMG2017
David Atienza Alonso, École Polytechnique Fédérale de Lausanne (EPFL)
with Samuel Xavier da Souza, Universidade Federale do Rio Grande do Norte
Sixty years of Moore’s Law have led to thousands of multi-core servers
hosted in data centers. The advent of the Internet of Things market
together with the Big-Data revolution have widened the range of
exciting new application domains that pose enormous requirements
on application performance and data management. Existing multi-core
servers have been scaled-up and optimized over many generations,
eliminating any “low-hanging fruits” for further improvement.
Virtualization via containers, which initially emerged as a viable solution to tackle underutilization of computing
servers, has also achieved a stagnation on the provided efficiency. As a result, computer systems have now
energy and performance as primary requirements. Since this quest for energy efficiency has only intensified
recently, underlying hardware and software are often energy-agnostic, or lack energy-efficient system- and
software-level management. In this project, we have developed a methodology and framework for power and
performance modelling that enables the characterization of arbitrary applications under varying parallelism
when running in a virtualized environment that uses containers. As a case study, we have focused on video
encoding and streaming applications, a workload that represents today over 50% of total Internet downstream
traffic. Our framework is able to characterize different video contents and encoding configurations in an
automated fashion, thus enabling the efficient deployment of this application with the usage of machine-learning
based resource management strategies, to serve users with the highest video quality and performance.
Furthermore, we envision extending our framework for the characterization and optimization of Artificial
Intelligence Machine-Learning based applications.

Fog Computing for Fog Harvesting and Environment Monitoring (FOG2). – SMG2018
Torsten Braun, University of Bern
with Eduardo Coelho Cerqueira, Universidade Federal do Pará
Due to population growth and global warming, many Latin American
cities might have water shortage problems in the near future.
Therefore, it is necessary to relate climatic variables to manage water
resources in the case of droughts and to prevent damages by
installing early warning systems close to end-users. The FOG2
project aims to setup a platform to discuss the design,
implementation, and testing of the integration of a wireless network
infrastructure with a water catchment system, called Warka tower, to collect and harvest potable water from
the air and deliver early hazard warning system. We will investigate the feasibility to apply the fog harvesting
technique and deploy removable metal structures in a surface hydrographic basin located in the Andes of
Ecuador. A wireless sensor network will be deployed to interconnect deployed Warka towers, as well as the
river flow sensors. A fog computing system will be deployed next to the sensor devices to collect all the nearby
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measurements to perform real-time data processing. The processed data will be sent to cloud computing
system to find relationships between the collected data and the flow rate using advanced machine learning
algorithms. The consortium includes three partners with complementary backgrounds. The Swiss partner has
rich experience in wireless sensor networks and machine learning-driven network applications. The Brazilian
partner is active in fog computing system. The Ecuadorian partner is specialized in hydro-sanitary engineering.
The combination of the three expertise builds a fundamental basis for the partnership to achieve the goals of
this project.

Changing Metropolis of Latin America (CHAMELA). The Olympics in Buenos Aires and Rio de
Janeiro. – SMG2018
Filippo Bignami, Scuola universitaria professionale della Svizzera italiana (SUPSI)
with Karina Andrea Bidaseca, Universidad Nacional San Martìn (UNSAM)
The project intends to analyze the impact and the legacy of the Youth
Olympics Games (October 2018) in the Comuna 8 neighborhood of
Buenos Aires. Developing this case study contributes to the growing
research field on the consequences of global events within urban
environments, particularly focusing on Latin America (where the last
Olympics took place, Rio de Janeiro 2016). The research is organized
around: two months of literature review and documents collection; a
workshop in Buenos Aires with the Swiss team to establish
methodology and define the theoretical framework; three and half months to collect the interviews; a new
workshop of the two research teams in Switzerland to analyze the interviews and discuss the preliminary
results; three months to organize a final event and dissemination materials; a event in Buenos Aires in October
2019. The project aims to produce a grounded analysis of urban and social transformations as result of global
events focusing on a case study to discover positive and negative impacts. It allows as well to explore some
citizenship indicators, in particular linked to socio-political participation, in relation to Olympic Village Project.
This result will contribute in scientific terms to the growing debate on that topic, building the base for a larger
proposal; it will be useful as a fruitful indication for the administration of Buenos Aires, which is considering
the possibility of hosting the Olympics in 2028. Moreover, the project will have productive feedback in
Switzerland, where the next Youth Olympics Games will take place (Losanna 2020).

Taylor rules and sudden stops in small open economies. – SMG2017
Simon Scheidegger, University of Zurich
with Franz Hamann, Universidad Javeriana
In this project, we successfully studied the impact of monetary policy
on financial stability in small open economies such as Colombia. For
this purpose, we have set up and solved a dynamic stochastic general
equilibrium (DSGE) of the Colombian economy which includes a limit
on government debt. We investigated how monetary policy can
influence the likelihood of this limit to be reached and thus of a sudden
stop in capital inflows to occur. The mathematical models that
formalize these research questions are highly complex and can only be solved by applying cutting-edge
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numerical methods in combination with high-performance computing. To this end, we used throughout the
project Europe's fastest supercomputer---Piz Daint---which is located at the Swiss National Supercomputing
Centre in Lugano. Its daily performance corresponds to what an off-the-shelve laptop can do in several
thousand years. Our research is of relevance for two reasons. First, such models have to the best of our
knowledge not been solved when including a limit on external debt that is occasionally binding. Hence, our
research will make a substantial contribution to the academic literature. Second, our research is relevant for
actual policymaking, especially to central banks in emerging economies, as it helps them to understand the
impact of their monetary policy on financial stability.

Embeddedness and sustainability impacts by the private sector: the case of cocoa production in
Colombia. – SMG2017
Isabelle Schluep Campo, Center for Corporate Responsibility and Sustainability CCRS at the University
of Zurich
with María del Pilar Acosta Collazos, Universidad ICESI
The cooperation between the Center for Corporate Responsibility and
Sustainability (CCRS) at the University of Zurich and the Kairós Observatory
for Corporate Sustainability at the School of Business and Economic Services
of Universidad ICESI in Cali, Colombia, is taking shape. A joint event at the
University of Zurich on the topic of structural change in cocoa took place in
November 2018 with a strong presence from the private sector. A
workshop on the Colombian cocoa value chain is upcoming in January of
2019 at Universidad ICESI with the participation of stakeholders from the
farm level, governmental institutions and private companies. A mixed
method approach has been used to study the cocoa value chain (with case
studies from the departments of Santander and Arauca) and the embeddedness of the private sector: interviews
took place with important manufacturers, a panel of experts, chambers of commerce and cocoa farmers
(«cacaocultores»); and secondary information was used. National framework conditions in cocoa are rather
liberal with the government supporting the farm sector with technical assistance, research and certain
commercial services. The market is dominated by two Colombian based multinationals (market share over 80
percent) that process almost all the domestic cocoa supplies and sell all products domestically. In Arauca, coca
has been successfully replaced with cacao and it has a large potential for expansion. However, there is a
generational and potential security problem at the farm level, competition issues obstructing SMEs, quality
issues due to informal buyers and potential risks from Fedecacao’s export activities.
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Switch reference: exploring new links between grammar and processing. – SMG2017
Erik van Gijn, University of Zurich
with Simeon Floyd, Universidad San Francisco de Quito
Many indigenous languages of South America exhibit s so-called switch
reference (SR) systems in their grammars. These mark continuity or
discontinuity of reference between one clause and the next (i.e.,
whether the clause has the same or a different subject). It is often
assumed (but not tested) that SR requires a significant amount of
planning ahead for speakers because before starting to say any
sentence they need to commit to what they will say in the next
sentence. At the same time SR is often assumed to be advantageous for the hearer, because it helps keeping
track of what the speaker is talking about. Focusing on the indigenous Ecuadorian language Quichua, we use
two complementary methods to obtain a fine-grained picture of whether and when sentences with SR are
difficult to process for speakers and listeners: eye tracking — where we record speakers’ and listeners’ eye
movements while producing or listening to sentences with SR marking, and electroencephalography – where
we measure brain activity during sentence comprehension. These methods crucially depend on novel
experimental materials that are culturally and linguistically appropriate for Quichua, which are developed in
collaboration with native speaker consultants and local artists. At this point, production of picture materials is
close to being finished. The next steps are conducting the experiments in Ecuador and analysing the results.
With this first-ever study of language processing in an indigenous Ecuadorian language we hope to gain insights
into how linguistic diversity is shaped by and shapes processing.

Cognitive load and potential cost of ELF in academic contexts. – SMG2018
Maureen Ehrensberger-Dow, Zurich University of Applied Sciences ZHAW
with Fabio Alves da Silva Junior, Universidade Federal de Minas Gerais (UFMG)
The dramatic increase in the worldwide use of English over the last
two decades implies inequalities in the representation of non-English
researchers’ voices, especially but not only in academic disciplines that
rely heavily on verbal argumentation to disseminate new ideas and
theoretical advances. This exploratory study investigates the additional
cognitive load that writing in a second language imposes on PhD
students. Methods that are well-established in cognitive ergonomics,
writing, and translation process research will be used to compare the
temporal, technical, and attentional effort and stress that early-stage researchers experience while writing an
abstract about their own work in English and in their native language. Since the cognitive-affective load imposed
by writing in English might be related to native languages, the effort and stress measures from Latin American
PhD students will be compared to those from Swiss PhD students (i.e. Portuguese or Spanish vs. German). In
order to provide another measure of the cognitive load of academic ELF, the Portuguese, Spanish, and German
abstracts produced by the PhD students will be translated into English by advanced translation students in Latin
America and Switzerland who are accustomed to translating into their second language. The results will be
presented in a PhD transfer writing workshop in Brazil. Information about the cognitive load involved in the
effortful text production of ELF disciplinary writing is expected to highlight needs and demands that will
contribute towards developing the necessary resources and appropriate environment in cognitive ergonomic
terms for early-stage as well as more established researchers.
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Effect of wine traders’ mental representation in sensory perception and acceptability of wines
from Switzerland and Brazil. – SMG2017
Nicolas Depetris Chauvin, University of Applied Sciences of Western Switzerland (HES-SO)
with Jorge Behrens, Universidade Estadual de Campinas
The purpose of the present pilot study is to investigate the effect of wine
traders’ mental representation (implicated mechanisms) in sensory
perception and acceptability of wines from Switzerland and Brazil. Two
experiments based in conceptual (study of mental representations) and
perceptual (free description of wines and evaluation of acceptability)
mechanisms were performed in two potential different exporting markets
for Swiss and Brazilian wines: Europe and Asia. The first experiment was
done in March 2018, at the ProWein International Trade Fair in Germany,
and had as objective to unravel the mental representations of wine traders.
A total of 201 wine traders were randomly stopped and interviewed. They
were invited to verbalize, through a word association task, the words that came spontaneously to their mind
when they were stimulated with the words “Swiss wine”, “Brazilian wine”, “French wine”, and “Argentinean
wine”. A total of 1862 words were evoked. “Swiss wine” was represented by word categories that evoked
sensory aspects as acidity, freshness, sweet, as well by word categories concerning hedonic evaluation such as
bad wines and good wines. Other categories associated to Swiss wine were accuracy, new in the market, white
wine, lack of notoriety, expensive and typical varieties. For “Brazilian wine”, the associated categories were related
to general words as national symbol, lifestyle, cachaça/spirits, sun/beach, as well as words that evoked wine
categories as sparkling wine and red wine and finally, by words that denoted the “unknown aspect” of these
wines, as unfamiliar, exotic and curiosity. The second experiment was conducted in Hong Kong in November
2018 and the data gathered is currently under processing and analysis. The research team has been able to
secure two new research grants to continue the collaboration for at least the next two years.

Analysis of disaster risk mitigation measures in rural communities in Chile. – SMG2017
Silvia Hostettler, École Polytechnique Fédérale de Lausanne (EPFL)
with Alejandra Stehr, Universidad de Concepción
There is a lack of insight on how climate change mitigation can be tied
more efficiently to disaster risk mitigation. A number of international
agreements such as the Sendai framework, the Paris Agreement and
the Sustainable Development Goals have been signed. However,
leverage points to accelerate their implementation are not sufficiently
known. The objective of this research project was to bring evidence
to the following questions; i) How do communities and experts
perceive the impacts of climate change?; 2) How does this perception affect the willingness of local communities
to support disaster risk reduction (DRR) measures? and; 3) What are the major obstacles to effective
implementation of DRR and climate change mitigation/adaptation measures (CCA/CCM)? Field research was
conducted in 7 rural communities in the Araucanía Region, Chile between May and July 2018. A survey of 455
interviews was implemented and 22 in-depth interviews were conducted with experts at the local, regional
and national level. The statistical analysis of the survey data is still ongoing. However, a preliminary analysis of
the qualitative data shows some evidence that an increasing level of awareness of the effects of climate change
from the local to the national level. This appears to lead to a higher level of support for DRR/CCA/CCM from
the local to the national level. Major obstacles towards effective DRR and climate change adaptation/mitigation
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were identified by regional and national experts as: 1) Inappropriate management of natural resources; 2)
Centralized political system and 3) Lack of territorial planning.

Asylum and indigeneity in the context of ongoing displacement on the Ecuadorian and
Colombian border: a juridical and anthropological analysis. – SMG2018
Anne Lavanchy, University of Applied Sciences of Western Switzerland (HES-SO)
with Johannes M. Waldmüller, Universidad de Las Américas (UDLA), Quito
This project aims to provide the basis for an innovative analysis of the
concept of asylum. Typically addressed from a nation-state centric
perspective, there are currently no studies offering “indigenous”
perspectives. This knowledge gap is critical in regard to the growing impact
of the accommodation of displaced persons in indigenous territories. The
border region of Ecuador and Colombia, which has lately again become a
melting pot of multiple interests and conflicts triggering displacement
(Colombians, Venezuelans, Ecuadorians, etc.), offers an opportunity to
launch combined applied legal and anthropological research on these issues.
Starting in 12/2018, this initial project will incorporate activities such as:
delineation of the applicable legal framework and anthropological context; a kick-off event, field visits,
realization of a workshop with legal experts from major indigenous associations (in Quito); delineation of key
issues for the future research project on the basis of empirical data gathered in field visits; presentation of
results and scaling-up in Geneva during the indigenous expert mechanism at the UN and in Bogotá; preparation
and submission of a follow-up proposal to the Swiss Network of International Studies (January 20). This 12
month-long project represents a unique opportunity for scholars specialized in legal anthropology and
indigeneity (both PIs), international and inter-American law (Swiss co-investigator) and Colombian and
Ecuadorian laws (Colombian co-investigator). It will trigger a narrower collaboration allowing for a significant
future project on issues that are likely to gain importance in the context of a global increase of displacement,
a situation frequently experienced in indigenous territories.

Transfood: Improving sustainability impacts of transnational food value chains. – SMG2017
Matthias Stucki, Zurich University of Applied Sciences (ZHAW)
with Claudio Favarini Ruviaro, Federal University of Grande Dourados
Globalisation of the food trade leads to various impacts on the
economy, the environment, and society. Interdisciplinary research is
needed to assess these impacts and to identify strategies for making
food production and trade more sustainable. Within the seed funded
project «Transfood» researcher from the Zurich University of Applied
Sciences and the Brazilian Federal University of Grande Dourados have
started a collaboration focusing on sustainability impacts of
transnational food value chains and export-oriented agriculture. Goal of the project was to establish an
interdisciplinary partnership between the institutions, to develop a joint research proposal and to conduct first
studies as prerequisite for the proposal. Based on desk research, stakeholder interviews, hot spot analysis and
life cycle assessment, first result were generated and discussed during two workshops. The major results of
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these tasks were i) the definition of most relevant value chains with regard to export value and environmental
impact, ii)the definition of hot spots regarding social and environmental sustainability of Brazilian food
production and iii) holistic sustainability assessment of the chicken value chain. Based on these findings, a project
proposal “AguaFuturo: Water-Related Sustainability Impacts Induced by Export-Oriented Agriculture in Brazil»
has been jointly developed and submitted to the Brazilian-Swiss Joint Research Program. This project aims to
assess the local and global water-related sustainability impacts of export-oriented agriculture in Brazil and to
develop strategies from these findings to contribute to the realisation of the UN Sustainable Development
Goal 6 «“Clean Water & Sanitation”.

Evaluating the impact of art-based urban upgrading initiatives in Bogota: policy expectations
vs. local impacts. – SMG2018
Jennifer Duyne Barenstein, ETH Zurich
with Margarita Serje, Universidad de los Andes
It is widely assumed that popular visual art, such as murals, can
potentially be a powerful driver for urban regeneration with important
social, economic and environmental benefits. Based on these
expectations, the Municipality of Bogota has recently launched
Habitarte, a large-scale programme aimed at the upgrading of public
spaces and home facades in informal settlements through colourful
mural paintings. While the role of street art in urban regeneration has
been studied and debated in a number of countries, in Colombia, so far, there is a paucity of research focusing
on the wider societal impacts of this type of projects. Based on these considerations, the project seeks to
address a number of interlinked research questions: how do participants in Bogota’s art-based urban
regeneration programmes assert and perceive their impacts? To which extent did the programme alter informal
settlements’ image and stigma? What are its impacts on the neighbourhoods’ quality of open spaces? What
influence did the process and its outcomes have on social cohesion, safety and hence the quality of life in the
neighbourhood? What are the programme’s micro-level economic impacts? Within the community, who
benefits from these impacts? Who may be negatively affected? The proposed project aims at triggering a debate
within academia and between academia, policy makers and communitybased organisations about the role of
art-based urban regeneration in overcoming low-income neighbourhoods’ socio-economic and spatial
exclusion, while providing the municipality with a methodology to evaluate this programme and furthermore,
contribute to evidence based policy making.
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Symbolic Forms of Non-Judicial Remedies for Corporate Human Rights Impacts. A Field
Exploration in the Colombia’s post- Peace Agreement Context. – RM2017
Florian Wettstein, University of St.Gallen
with Luis Fernando de Angulo, Centro Regional de Empresas y Emprendimientos Responsables (CREER)
The goal of the project is to explore why and how corporations engage
in symbolic forms of reparation (collective memory, apologies,
memorials, commemorations, etc.). Corporate remedy for human
rights wrongs is a key theme within the Business and Human rights
debate. Yet, no research has touched on the need and the strategies
for corporations to engage in these type of initiatives. One of the
challenges of this research project is the identification and exploration
of cases in which corporations are willing to disclose and share the
details of the initiatives in which they took part. As of today, we were able to identify three case studies,
completed two rounds of field research, hold 3 focus groups, 10 individual interviews to company managers,
union representatives, NGOs and experts. A third round of field research in the Cesar region is planned by
end of January 2019. Additionally, thanks to the OYRM funds we have been able to attend to two closed
consultations held by the UN Working Group on Business and Human Rights and the Office of the High
Commissioner for Human Rights (OHCHR) respectively; been able to present a scholarly paper in the BHR
Global Scholars Conference, as well as the BHRights Conference. As our field research comes to an end, by
end of January we will start analyzing the data gathered and drafting the final practitioner report. We are also
organizing a symposium to be held at the Universidad Javeriana de Bogotá (Colombia) by end of April 2019.
The event will count on the participation of national and international experts and we will present the findings
of our research that, we expect, will be relevant to corporations, victims, communities, public institutions and
civil society. By the end of the OYRM scheme we also expect to have a complete manuscript of an article ready
for submission to a top peer reviewed scholarly journal.

Knowledge flows and co-production of knowledge: rural climate change adaptation of
populations near glaciers in Peru and Switzerland. – SMG2017
Christine Jurt, ETH Zurich
with Luis Mujica, Pontificia Universidad Católica del Perú
Addressing climate change adaptation, multiple and diverse types of
knowledge come into play. Which knowledge is considered relevant
by which actors in a given mountain context, and how it transforms
from source to users is less understood in context. The goal of this
project was twofold: a) formulating a research proposal in an interand transdisciplinary way, and b) learning about the process
formulating an inter- and transdisciplinary proposal based on joint
knowledge production in this complex field. Identifying different types
of knowledge, we experienced the interplay of diverse scientific traditions and approaches that were
represented differently between, but also within scientific and non-scientific communities, and that were also
strongly shaped according to the geographic background and interests. (Hidden) ethnocentric, ideological as
well as political aspects needed to be highlighted first in a reflexive process throughout the whole project.
Having got through this rather demanding process with different loops led to an enhanced level of trust
strengthening the relationship between the involved participants and brought up new cooperation in multiple
ways as teaching, conference invitations for the support of universities in the province as well as the initiative
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of a common book including also non-academic participants from a rural community. This basis allowed to get
out a proposal with research questions that all the participants (from the social and natural sciences as well as
the non-academic people) agreed on and reported their interest for further participation.
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