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List of the research topics and links to the descriptions

Curriculum 1. Earth System and Environment

Chasing convective storm evolution with swarms of space-borne Ka-band radars
Mechanisms and impacts of the Atlantic Multidecadal Variability

The Urban-Water-Food-Energy NEXUS for resilience against global, and climate change
Arctic amplification and extreme events in the Mediterranean region

Multi-risk assessment and sustainable adaptation of marine coastal environments
Assessing fresh water availability under climate change

Global warming and natural disasters

Mathematical modeling of green energy transition

Role of the air-sea coupling and small-scale ocean processes on regional climate along coastal
areas.

Seasonal forecasts for climate impact assessment

Coccolithophore growth rate and calcite production under high CO2 levels

Impact of European open fire emissions to greenhouse and reactive gas atmospheric variability
Hydropower generation in the Italian Alpine under a changing climate

Monitoring of water quality of natural rivers exploiting image processing techniques
Extreme events and associated atmospheric circulation patterns

Advances in carbon accounting: circularity and responsibility in composite systems
Knowledge, citizen awareness and policy of marine shallow-water biodiversity
BlogeochemiCal fate of emerging Anthropogenic pollutants in the sedimentary Record
MEDICHANGE - MEDIcanes risk in a climate CHANGE scenario

Disaster risk reduction in coastal areas affected by climate change

Quantum-chemical approaches to spectroscopy and reactivity for atmospheric chemistry

Urbanization influence on climate change by remote sensing data

Redesigning Deltas in a time of climate change
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Curriculum 2. Socio-Economic Risk and Impacts

Italian Inner Areas as Engine for Green Transition and Recovery

Developing innovative approaches for cascading effects to improve flood risk management
actions with a specific interest on the functional vulnerability of critical infrastructures.

A systemic framework for climate risk assessment and management

Sustainable mobility determinants in urban contexts: demand and supply analysis and policy
design

Climate Change Impact on Economic Systems and Policies for an Orderly Transition

Irreconciliable sustainabilities? The critical macro financial side of green transition; a macro
modelling perspective

Innovative start-ups for a more innovative and sustainable economy
Environmental policies and consumption choices for low carbon and circular transitions
The Dark Side of Innovation: Predicting and Assessing Patent Toxicity

Sustainable Tourism, impacts of the introduction of the eco-labels on family desitination
choices

Detecting SMESs' contribution to SDGs environmental challenges with big data

The twin-transition geography: green & digital transitions across heterogeneous regions
Food system and biodiversity loss: a transition to more sustainable behaviors

Climate extremes and policy action. The role of social networks.

Assessing droughts socio-economic impact combining social media and drought indexes
Environmental awareness in the framework of sustainable development goals

Transition towards more sustainable production and consumption in agri-food systems
Water-in-food, conflicts, and migrations

Sustainable mobility: models, methods and case studies.

The role of Public Administration in the transition towards a sustainable and circular
bioeconomy: policies, practices and assessment methods.
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Curriculum 3. Technology and Territory

e Carbon reduction target: supporting the energy-environmental management studies (with a
focus on consulting services)

e (cean space utilization for energy harvesting purposes

e [evelopment of nanostructured electrolytic materials for more sustainable batteries

e Highly emissive materials for energy-efficient devices, photovoltaic and photocatalytic systems
e Nonlinear technologies for green energy control

e Smart zero-carbon buildings and digital twins

e Assessing green infrastructures’ mitigation effects by geo-data and simulation

e Photoelectrocatalytic conversion of CO2 for sustainable and resilient energy management
e Biocharfor Carbon Capture and Sequestration and accounting

e Sustainable manufacturing and smartness

e (Circulareconomy as a driver for territorial development

e Innovative power cycles and working fluids for the energy transition

e Artificial Intelligence for Precision Livestock Farming: Supporting Sustainable Production and
Improving Animal Welfare

e Decarbonisation of industry and cross-sectoral implications on the energy system
e ABEsformitigating and contrasting climate change in buildings

e Innovative Catalysis for Sustainable Synthesis of Active Pharmaceutical Ingredient
e |Impact of climate change on the renewable energy sector in Italy

e Theimpact of climate change on the future energy system

e Exploiting nonlinear dynamics for the design of innovative solutions of vibration energy
harvesters

e Nature Based Solutions for the Sustainable Smart Cities of the Future

e Paradigm capsized: planning with tangible, manageable and measurable NbS

e Multi-criteria decarbonisation analysis for remote and rural areas

e Holistic stochastic approach for sustainable energy transition of alpine cities

e Flexible buildings as thermal storages for RES integration and smart cities/territories

e Simulation and optimisation of energy community energy flows by computational intelligence
e |Implementation of local energy communities: hardware infrastructures and software logic

e Biocatalytic transformations in unconventional green solvents

e Sustainable Energy Communities

e Sustainable and Circular Manufacturing in the Digital Era

e (Chemometric optimization of synthesis of materials for adsorption of pollutants
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e Electro-nanocatalytic approaches for high added value products
e Sustainable integrated strategies for preservation and maintenance of urban art
e Urbanresilience and participation for the territory safety from risks

e E-mobility and Smart-Grids

e (Connecting online musicians and audiences to reduce travels and pollution
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Curriculum 4. Theories, Institutions and Cultures

Diachronic webfare: transgenerationality

Institutions and governance of climate change

Shaping sustainable identities through literature and art.

The neuro-cognitive bases of sustainable decision-making

Governing Sustainable Development and Climate Change: Theories and Regulation
The Transformation of Work

Synchronic Webfare and Sustainability

Sustainability and resilience of cities in the face of climate change

The regulation of sustainable finance and recent challenges: investor protection, technology and
SMEs

Food Safety and Criminal Compliance: Towards New Enforcement Models Against Individuals
and Corporations

Market regulation and sustainable investment policies: a comparative law perspective
Climate Risks and the Media

Sustainability in the Anthropocene: The Politics of Plant and Ecosystem Conservation

The environment between philosophical conceptualisation and environmental aesthetics
Epistemology, trust and philosophy of technology: towards a philosophy of sustainable choice
Ethical, Political and Institutional Profiles of Sustainable Development and Climate Change
The new trends in climate change litigation

Hydrogen Strategy and Policy: Italy in Comparative Perspective

Prosumagerism and Energy Communities: The Role of Local and Public Authorities. (P.E.C.
Project)

The Evaluation and Remediation of Climate Change Risks in Old and New Media

Population health, sustainable development and climate change
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Curriculum 5. Agriculture and Forestry

Optimization of wet co-product ensiling techniques to maximize the nutritional quality and
minimize greenhouse gas (Volatile organic compounds) emissions from silage.

Modeling dairy farm management and nutrition facing climate impacts
Genomic tools for DNA-informed breeding for fruit crops resilience
Biodiversity and emerging technologies in agriculture for sustainable development

Sustainability assessment of agri-food processes with the Water-Energy-Food Nexus approach
towards a climate-neutral economy

State and regional legislative power on agricultural energy in the perspective of the fight against
the climate crisis

Soil and plant-associated microbial communities for resilience to climate changes

Soil functions for mitigating climate change

Resilience strategies for the adaptation to abiotic stress of plants in altered climatic conditions.
Impacts of climate change and its uncertainty on agriculture

Insects as a source of novel feed for high-value aquatic and terrestrial animal rearing: a
multidisciplinary approach

Engineering Photosynthesis For Global Sustainable Supply Of Plants For Food Crops, Bioenergy
And More

Coupling sensors and modelling to support sustainable irrigation practice

High Throughput Screening to select resilience dairy feeding systems

Land planning for biodiversity conservation and food production

Identify and preserve the unique microbial terroir in a changing alpine environment

Integrated approaches for carbon, water, and energy ecosystem exchanges

Exploring the role of data to support the ecological transition of European agriculture: barriers
and opportunities from a user perspective
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Curriculum 6. Health and Ecosystems

Is human well-being enhanced by exposure to high biodiversity?
Forecasting the consequences of glacier extinction for ecosystem functioning

Pollution and health: exploiting geolocalized Emergency Medical Services data, ground
monitoring and Earth observation

Impact of atmospheric pollutant on human health: from mouth to lungs
Conserving the evolutionary potential of endemic species under global changes

Contaminants of Emerging Concerns in Marine Ecosystems: Evaluation of Presence and
Ecotoxicological Effects

Climate Change Impacts in Polar and Alpine permafrost areas
Evaluation of global warming effects on pathogenesis of aquatic Mycobacterioses

Use of microalgae for the sustainable treatment of dairy wastewater and as a renewable source
of compounds for plant biostimulation and protection

Climate sensitive diseases in a changing environment: a one-health approach
Alternative protein sources for human nutrition
Ecological, morphological and human safety impacts of hydropeaking mitigation measurements

Biomolecules and biomaterials for ecosystems protection and human health (acronym: BREATH:
BiomateRial for hEAITH)

Tick-pathogen interactions: impact on ecology and transmission of tick-borne diseases

Novel methodology for development of Safe and Sustainable by Design products using systems
biology and bioinformatics methods.

Plastics in marine Environment

Active and Healthy Ageing for Sustainability
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Curriculum: 1. Earth System and Environment

Chasing convective storm evolution with swarms of space-borne
Ka-band radars

Reference Person: Battaglia Alessandro (alessandro_battaglia@polito.it)

Host University/Institute: Politecnico di Torino

Research Keywords: Radar remote sensing
Convection
Cloud resolving models

Reference ERCs: PE10_14 Earth observations from space/remote sensing
PE10_2 Meteorology, atmospheric physics and dynamics
PE10_3 Climatology and climate change

Reference SDGs: GOAL 13: Climate Action

Description of the research topic

Deep convection has a profound influence on Earth's climate system. Updraft plumes in deep
convective clouds are in the tropics the principal pathway by which heat, moisture, mass and
trace gases are transported into the upper atmosphere. Observations of the occurrence and
magnitude of vertical transport in deep convection are simply not available over the tropical
oceans and sparsely available over land. Monthly to seasonal prediction of weather is heavily
influenced by the role of deep convection on important modes of variability, such as the
Madden-Julian Oscillation, EI Nino/Southern Oscillation, and tropical waves. Convection is
therefore central to prediction of severe weather both at sub-seasonal and seasonal time
scales. The sign and nature of changes to convective storms in a warming climate are also
difficult to predict. While moisture convergence is expected to increase at about 7% per
degree of warming following the Clausius-Clapeyron law, storms are likely to become deeper
and narrower and to produce heavier precipitation at a rate which is still debated. It also
remains unclear whether or not the increased transports will result in more moistening of the
high troposphere and more cirrus clouds or will be compensated by heavier precipitation.

Ground-breaking novel observations of convective clouds are expected from the NASA's
Earth Venture Program Investigation of Convective Updrafts (INCUS) mission
(https://www.Nasa.Gov/press-release/nasa-selects-new-mission-to-study-storms-

impacts-on-climate-models) with the launch (2027) in low Earth orbit of a constellation of
satellites equipped with Ka-band (35 GHz) radars and microwave radiometers in close
formation (Dt separation of the order of few minutes). This observing system will allow to
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phD SDC Scholarship code

SUSTAINABLE DEVELOPMENT

AND CLIMATE CHANGE C U 1 o 01

globally observe the explosive evolution of storms as never done before and should therefore
provide new observables to test the realism of convection-permitting cloud resolving
models. These models will represent the backbone of future operational weather forecast
models, which are currently run at or near 5 km but will soon move to finer resolution capable
of resolving convection.

Scope of the PhDis to perform ancillary studies in preparation of the mission with three main
goals:

1) To simulate the radar and radiometer measurements by using fine temporal (sub-minute)
and spatial (sub-km) resolution outputs from the WRF model. The study will capitalize on
advanced radar and radiometer simulators (accounting for the viewing geometry, the radar
sensitivity, the antenna pattern, the pulse compression schemes, etc) developed in the past
ten years within the research team.

2) To investigate the sensitivity of the INCUS measurements to the different
parametrizations and schemes of the WRF model). Stochastic schemes are capable to
represent model uncertainty in ensemble simulations by applying a small perturbation at
every time step to each member and very suitable for the convective clouds scale studies of
this project

3) To refine algorithms for the derivation of convective-related quantities (updrafts,
condensed mass vertical fluxes) based on the Dt measurements (collaboration with NASA
INCUS PI, Prof. S. Van den Heever at Colorado State University).

Research team and environment

This project offers an excellent opportunity to develop and apply novel radar techniques to
remote sensing of clouds and precipitation. The student will be trained in a wide range of
topics including radar meteorology, cloud physics, radiative transfer and precipitation
remote sensing. The PhD student will be supervised by Prof. A. Battaglia, who currently has a
joint appointment at Politecnico of Turin and at the University of Leicester, UK. A. Battaglia
is a world leader in spaceborne radars and forward modelling of space-borne microwave
sensors with direct involvement in all international missions with cloud and precipitation
microwave observing instruments. He was involved with the NASA INCUS team in the
successful proposal to the NASA's Earth Venture Program led by Professor Susan van den
Heever (Pl)at Colorado State University.

The PhD student will be able to collaborate with the international INCUS team when refining
the algorithms for the characterization of convection (specifically there will be weekly
teleconferences with the INCUS Pl and Prof. Kollias at Stony Brook, City College of New York).

The student will benefit from the collaboration with the CIMA foundation group led by Dr. A.
Parodi who will provide consolidated experience in the execution of cloud-resolving
numerical experiments at kilometric scale by combining different microphysics and radiative
schemes as well by using stochastic parameterization schemes.

CUT. Earth System and Environment - Scholarship CU1.01 page 2
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Suggested skills for this research topic

Applicants should have a science or engineering degree. Knowledge of meteorology would be
beneficial. Programming skills in matlab/idl/Python/C/Java/C++ and knowledge of radar
systems, signal processing and numerical modelling could also be beneficial. Team working
attitude and excellent knowledge of spoken and written English are highly desirable.

CUT. Earth System and Environment - Scholarship CU1.01 page 3
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Curriculum: 1. Earth System and Environment

Mechanisms and impacts of the Atlantic Multidecadal Variability
Reference Person: Bellomo Katinka (katinka.bellomo@polito.it)

Host University/Institute: Politecnico di Torino

Research Keywords: Climate impacts
Climate change

Machine learning

Reference ERCs: PE10_3
PE10_2
PE10_8
Reference SDGs: GOAL 3: Good Health and Well-being, GOAL 11: Sustainable Cities

and Communities, GOAL 13: Climate Action

Description of the research topic

The Atlantic Multidecadal Variability (AMV) is the leading mode of climate variability over the
North Atlantic on decadal and multidecadal timescales. Previous studies have shown that the
AMV influences hurricanes, storm tracks, precipitation, and extreme events over the
European and American continents, but despite its dramatic societal and economic effects,
the mechanisms driving the AMV are still poorly understood. In this context, the role of ocean
circulation is unclear because while in some models it seems to be strongly coupled with the
sea surface temperatures, in others this coupling is weaker. In the models in which the
ocean-atmosphere coupling is weaker, the atmospheric forcing from the North Atlantic
Oscillation (NAQ) prevails. In addition, from the industrial revolution, human emissions of
aerosols and greenhouse gases have strongly contributed to the changes in sea surface
temperature, further complicating the interplay between the ocean and the atmosphere in
driving the AMV, and the attribution of the AMV's large-scale climate impacts to human
emissions.

We plan to hire a Ph.D. Candidate to address some pressing research gaps regarding the
mechanisms driving the AMV and its impacts on societies. More specifically the Ph.D.
Candidate would examine the output of coupled global climate models archived in the
Coupled Model Intercomparison Project phase 6 (CMIP6), which hosts at the moment ~40
models, and analyze the preindustrial and historical simulations to investigate the coupling
of the ocean and the atmosphere in driving the AMV. While the preindustrial simulations are
integrated without external forcing, thus entirely driven by internal variability, the historical
simulations include the external forcings and can be used to attribute the residual variability
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to human emissions when compared to the relative preindustrial simulation. In addition, the
Ph.D. Candidate will analyze the Single Model Initial conditions Large Ensemble (SMILE),
which is an archive of ~8 models that provided an ensemble of simulations integrated with
the same external forcings boundary conditions but initialized from different initial
conditions in the atmosphere. The SMILE models provide a unique dataset that, albeit
exploiting a smaller sample of models, allows for accurate identification of the role of human
and natural emissions from the internal variability.

Special attention will be given to climate impacts due to the AMV in the above set of model
simulations and available observations. While some previous studies have found significant
correlations of temperature and precipitation patterns due to the AMV in some single model
studies and single observational datasets, there is a gap in understanding the impacts of the
AMV on societies, especially over the European continent. In addition, since the ocean
circulation(namely, the AMOC ocean current)and the AMV are believed to be strongly coupled
and the AMOC is a tipping element of the climate system, it is plausible that abrupt changes
in the AMOC could lead to drastic changes in the impacts of the AMV. Hence, the Ph.D.
Candidate will be the first one to systematically investigate a very large archive of publicly
shared data and observational datasets, with a special focus on societal impacts. For this
purpose, we plan toleverage the machine learning and the big data expertise in our group and
at Politecnico di Torino to build a novel approach for analyzing big datasets and extract
meaningful information of AMV impacts to better prepare societies for future changes in the
climate.

Research team and environment

The reference person(Katinka Bellomo)is a Marie Curie Individual Fellowship holder for 2021-
2023 with a related project ('CliMOC: Climate Impacts of the Atlantic Meridional Overturning
Circulation). Katinka holds a Ph.D. In Meteorology and Physical Oceanography from University
of Miami and has previously worked as a postdoctoral scientist at Columbia University and the
National Research Council of Italy (CNR). She has documented expertise in the proposed
topic, including a publication that was published on Science. She has experience
collaborating on projects and also supervising Ph.D. Students. In addition she maintains
active collaborations with severalresearch groups in Italy, Europe and the United States. Jost
von Hardenberg, full professor at Politecnico di Torino would be the official supervisor to the
Ph.D. Student, and there would be a group of close collaborators: Oliver Mehlingwho isa Ph.D.
Student working at Politecnico and funded by the ITN Ph.D. Program ('Critical Earth'), and
additional collaborators from the National Research Council-Institute of Atmospheric
Science and Climate (CNR-ISAC) in Torino and Bologna (Paolo Davini, Virna Meccia and
Susanna Corti) who are leading experts of climate variability and change. Additional funding
thatis related to this topic comes from H2020 project TiPES (Tipping Elements in the Climate
System)and ROADMAP (The Role of ocean dynamics and Ocean-Atmosphere interactions in
Driving cliMAte variations and future Projections of impact-relevant extreme events): both of
these projects were funded to a consortium of international research centers and
universities, with whom the Ph.D. Candidate would be able to collaborate during their Ph.D.
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The Ph.D. Candidate would therefore be exposed to a large and vibrant research community
through existing funded projects and networks from the supervisors, nationally and
internationally.

Suggested skills for this research topic
- computation skills: python, matlab, ncl or similar language
- familiarity with shell scripting and unix environment

- background in physics, earth system science, meteorology, oceanography, engineering,
math or similar

CUT. Earth System and Environment - Scholarship CU1.02 page 3
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Curriculum: 1. Earth System and Environment

The Urban-Water-Food-Energy NEXUS for resilience against
global, and climate change

Reference Person: Bocchiola Daniele (daniele.bocchiola@polimi.it)

Host University/Institute: Politecnico di Milano

Research Keywords: Urban resilience to climate change
Water food energy nexus.
Nature Based Solutions
Reference ERCs: PE10_-17
PE10_3
PE10_14

Reference SDGs: GOAL 2: Zero Hunger, GOAL 7: Affordable and Clean Energy,
GOAL 11: Sustainable Cities and Communities, GOAL 13: Climate
Action

Description of the research topic

Cities worldwide experience unprecedented increasing urbanization, and despite the
significance of cities and mega-cities in our societies, our ability to sustainably design urban
systems is limited. The New Urban Agenda, adopted by the United Nations Conference on
Housing and Sustainable Urban Development in 2016, acknowledged that cities “if well-
planned and well-managed” can be a “powerful tool for sustainable development for both
developing and developed countries”, but there is a need, among others, for “nature-based
innovations”, i.E. For green based resilience measures, or nature based solutions NBSs.

Global and climate change affect livability of cities in several ways, i.E. |) extreme weather
events and hardly manageable water cycle (floods, droughts), ii) thermal discomfort (Urban
Heat Island UHI), and health risk (heat waves), iii) loss of food security and famine (e.G.
Developing countries, cash-crops), and iv) energy shortage (e.G. For conditioning).

Sustainable development goals SDGs by UN, among others explicitly call for i) Sustainable
Cities, and Communities(11), ii) Climate Action (13), iii) Zero Hunger(2), and iv) Affordable, and
Clean Energy(7).

United Nations recently set forward the Water-Food-Energy WFE Nexus approach,
considering the connection between these three resources, as a central tool for sustainable
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development. At the urban scale, demand for these resources is increasing, more largely in
cities, driven by rising population, rapid urbanization, changing diets, and economic growth.

Objectives of the proposal are

1) Investigating the Urban-Water-Food-Energy UWFE potential to aid urban resilience in the
face of ever increasing demand for water/food/energy, under global/climate changes.

2) Investigate 2-3 representative cities worldwide, and design UWFE based resilience plans
in the face of global/climate change.

Research activity, and methods adopted will include

1) Assessment of present key literature, including i) urban scale impacts of global and climate
change, physical reasons, and magnitude, ii) potential countermeasures adopted, iii) state of
the art for notable case study towns worldwide.

2) Choice of at least 2-3 representative (mega)cities worldwide. Such cities will be both in
Europe(e.G. Italy, Milan), and in developing countries (e.G. Asia-Singapore, Africa-Nairobi), to
cover at least three continents, i.E. With differentimpacts at the urban scale, andawide array
of different socio-economic conditions.

3) Conceptual modeling of the interconnected processes of the UWFE Nexus. Physically
based, spatially distributed modeling of the UWFE process, including e.G. I) urban thermal
regimes, urban heat island UHI, ii) urban water cycle, precipitation, runoff (surface water
depth), evapotranspiration (e.G. Using Poli-Hydro model, or others, daily scale), iii) Potential
for urban agriculture, and yield, rain-fed, and with irrigation, and food supply thereby (e.G.
Using Poli-Crop model, or others), iv) assessment of energy demand, price, and potential for
energy supply, e.G. Peri-urban hydropower (run-of-river plants, using Poli-Power, Poli-Price
models, or others).

4 Development of urban development scenarios, including climate/demographic/land use
changes (scenarios from IPCC AR5/6, and other models, with proper local
validation/downscaling), and subsequent depiction of the impact thereby upon the UWFE
Nexus.

5) Assess countermeasures for urban resilience using NBS solutions under the UWFE
approach.

Research team and environment

Politecnico di Milano is a public University, strongly oriented towards scientific and
technological research, ranked as the Tst Italian Technical University, and one of the top
technical universities in Europe. The team contributing to this project (POLIMI unit) the
Department of Civil and Environmental Engineering DICA, and to the Water Science and
Engineering (SIA) section. The department has 14 laboratories, including the “Gaudenzio
Fantoli” hydraulic laboratory with several measuring, modeling and computational facilities
and devices. The research activities of the Water Science and Engineering Groups (SIA
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Section, 9 permanent staff, 10+ PhD students, 3+ Temporary Research Assistants) cover the
study of climate change, hydrometeorology, design and construction of water structures,
such as irrigation canals, river defenses, aqueducts and sewers, inland and maritime
waterways, hydroelectric plants, reclamation and water management. With Daniele
Bocchiola as the coordinator, Climate-LAB is the Interdepartmental Climate Change
Laboratory of Politecnico. The C-Lab (https://www.Climatelab.Polimi.lt) has a dedicated
space within Politecnico, a staff of 10+ professors from four participating departments, 5
people (PhD students) dedicated to the management of the Lab, and has a reservoir of
expertise in the field of water resources, climate change science, mitigation and adaptation
strategies, IPCC data handling, and scenario making.

Suggested skills for this research topic
The candidate should have general skills in the field of

1) Basics of Mathematics, and Physics, Earth Sciences (geology, climate, hydrology), and
Climate Change.

2) Basics of programming, and use of scientific soft-wares (e.G. Matlab, Excels, ARCGISs,
Python, etc..)

3) Acceptable knowledge of English, spoken, written.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 1. Earth System and Environment

Arctic amplification and extreme events in the Mediterranean
region
Reference Person: Bordoni Simona (simona.bordoni@unitn.it)

Host University/Institute: University of Trento

Research Keywords: Climate change
Extremes

Polar amplification

Reference ERCs: PE10_3
PE10_2
PEB_12
Reference SDGs: GOAL 11: Sustainable Cities and Communities, GOAL 13: Climate

Action, GOAL 15: Life on Land

Description of the research topic

Over the past few decades, Arctic surface temperatures have increased at roughly twice the
rate as the global mean surface temperature, through a phenomenon referred to as Arctic
amplification. One of the most evident and dramatic manifestations of this accelerated
warminginthe Arcticisthe loss of seaice, which is causing a decrease in the planetary albedo
with significant impacts on the Earths climate both at the local and global scales.

This research project will investigate mechanisms of both Arctic amplification and of its
remote influences. More specifically, it will explore the possible impacts of high-latitude
warming on the position, strength and waviness of the jet stream. It has in fact been
hypothesized that a less intense jet stream, as a result of the weakened meridional pole-to-
equator temperature gradient, might be more wavy, with potential significant impacts on the
frequency and duration of extreme events, such as blocking, over Europe and the
Mediterraneanregion. Thisis at however at odds with the future decline of blocking projected
by climate models, and exact mechanisms remain debated.

The project will begin with a careful and systematic evaluation of blocking events in the ERAb
reanalysis and other observed data and their possible relation to Arctic temperatures and
circulation patterns. Hypotheses emerging from this observational analysis will then be
tested with numerical simulations in the model hierarchy. These will include simulations with
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idealized and realistic atmospheric general circulation models, in which ice albedo effects
will be parameterized in simple ways and in which sea surface temperature anomalies will be
imposed in the Arctic region and/or elsewhere, as well as analysis of Earth System Model
outputsin the CMIP6 archive and Large Ensemble simulations. This hierarchical approach will
help shed light on the underlying processes behind future changes in blocking and reduce the
associated uncertainty. It will also better quantify projected changes in the impacts of
blocking, such as those related to temperature extremes, that have enormous societal
relevance.

Research team and environment

The PhD candidate will work in the vibrant and diverse environment provided by the
atmospheric physics group at the University of Trento, with skills and interests ranging from
mountain meteorology to climate and largescale atmospheric dynamics. Unitn is the home of
the recently established Masters of Science program in Environmental Meteorology joint with
the University of Innsbruck, Austria, and offers a wide range of training and seminar activities.
The projects supervisor hasrecently returned to Italy after twenty years in the United States,
and is involved in several international collaborations and activities, including panels,
workshops and summer schools. Worth of notice is her involvement in a European project
aimed at developing and applying Storm-Resolving(that is, very high resolution) Earth System
Models to the study of anthropogenic climate change. As they become available, these global
simulations at unprecedented resolution will be leveraged as part of the research project. The
PhD candidate will be fully immersed in and will greatly benefit from the very active,
international and broad research program led by the supervisor.

Suggested skills for this research topic

The PhD candidate is expected to have a background in physics, math, earth and
environmental sciences or related disciplines, as well as experience in the analysis of
observational data and/or numerical simulations. Previous training in meteorology,
atmospheric physics, oceanography and/or climate dynamics will be considered a plus.
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Curriculum: 1. Earth System and Environment

Multi-risk assessment and sustainable adaptation of marine
coastal environments

Reference Person: Critto Andrea (critto@unive.it)

Host University/Institute: University Ca' Foscari Venice

Research Keywords: Multi-risk assessment
Marine coastal environments
Machine and learning
Reference ERCs: PE10_3 Climatology and climate change

PEG6_11 Machine learning, statistical data processing and
applications using signal processing(e.G. Speech, image, video)

PE4_18 Environment chemistry

Reference SDGs: GOAL 6: Clean Water and Sanitation, GOAL 13: Climate Action,
GOAL 14: Life Below Water

Description of the research topic

Marine Coastal Ecosystems (MCEs) worldwide, their services and the societal goods and
benefits they provide, play a central role in the achievement of Sustainable Development
Goals and biodiversity targets.

However, located at the land-sea interface, they result to be highly threatened by the complex
interplay between human-induced (e.G., e increasing populations and coastal development,
exploitation and use of marine space and resources) and climate change pressures (e.G.,
rising seatemperature, coastal extreme events). All these pressureslead in concert to severe
multi-risk scenarios affecting MCEs ecological status and resilience and their capacity to
deliver services for human well-being. In this setting, Nature-based solutions have gained
increase attention as a tool for sustainable climate adaptation and mitigation that can rise
biodiversity while providing benefits to people. They play a pivotal role in facing physical
impacts affecting coastal areas (e.G., shoreline erosion), mitigate water quality degradation
of seas, while reducing disaster risks arising from extreme events through the enhancement
of the ecosystems’adaptive capacity and resilience.

Despite the recognized importance of MCEs as contributors to human well-being, little is
known about their potential in mitigating climate-related risks, and very few nature-based
solutions have been implemented so far in the marine environment. This is mainly due to the
complexity and limited access to MCEs and the lack of empirical approaches able to frame
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and model spatio-temporal dynamics of MCEs response to climate change, and the mid and
long-term effects of such adaptation measures to face with them.

Progress in understanding and predicting these dynamics represents a priority for coastal
and marine researchers to design and up-scale ecosystem-based management and
conservation strategies for MCEs to face climate change and human-made pressures. In
recent years, the exponential growth in digital data released by multiple sources and sensors
for environmental applications and monitoring (e.G., earth observations, drones, social
media), has boosted the research community to test machine and deep learning algorithms,
leveraging the potential of big data to model MCEs response to climate change and provide
support to sustainable climate adaptation and mitigation.

The here proposed research topic addresses the challenge of multi-risk assessment and
adaptation planning in marine coastal areas, trying to unravel and model most relevant
ecosystem processes under an integrated appraisal framework embracing physical,
environmental and human aspects. Particularly, we will try to connect climate hazards and
ecosystem-based management of MCEs with data science and machine/deep learning
technologies, to provide effective decision-making tools for management and planning
bodies.

Particular attention will be paid to machine learning-based models (e.G., Artificial Neural
Network, Graph Neural Networks) and innovative digital technologies (e.G., big data
applications, geospatial visualization tools) unlocking new opportunities for a significant
transformative change in the way we assess, and then adapt, to climate-related risks,
safequarding MCEs while transforming society.

Research team and environment

We will make available to the PhD candidates the laboratories, tools and infrastructures of
the CMCC@Ca'Foscari. CMCC@Ca'Foscari is the research centre on climate change of
Ca'Foscari University of Venice, the result of a strategic partnership with the CMCC
Foundation’Euro-Mediterranean Center on Climate Change (CMCC). CMCC@Ca'Foscari is
today the most important climate research centre developed by an Italian university. Its
multidisciplinary task force includes climatologists, economists, chemists, and statisticians,
conducting national and international research on the interaction between the climate, the
environment, the economy, and society. The Fellow will benefit from CMCC’s computational
modelling infrastructure, including one of the most powerful supercomputers in Europe,
dedicated to the climatic modelling and forecasting and to the assessment of the economic
repercussions of climate change. The Fellow will be provided with a workstation with his own
desk (fully equipped with PC, printer, Wi-Fi access, etc.); full access to the infrastructures,
services, equipment, libraries and laboratories to carry out the project; Free access to
various academic courses; access to University and Council Libraries; a personal e-mail;
profile on Ca'’Foscari and CMCC website; access to online scientific journals, and access to
international and EU professional databases. Ca'Foscari provides classrooms, boardrooms,
and main halls for meetings seminars, lectures, conferences, and exhibitions. The efficient
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research management will be comprised of administrative and financial execution of
projects, personal assistance, and support for the organization of meetings, and
implementation of dissemination, communication, and outreach activities. Ca’Foscari and
CMCC observes high-level health, safety, and security standards at the workplace, in
conformity with national legislation. The beneficiary will be offered with an international and
multi-disciplinary environment that is non-discriminatory and transparent in its recruitment
and professional advancement. Furthermore, professional supervision and career
mentorship, a periodic research review and evaluation, and a stimulating research and
training atmosphere are all guaranteed for the Fellow’s career advancement.

For this scholarship a period of internship is planned at Fondazione Centro Euro-
Mediterraneo sui Cambiamenti Climatici - CMCC, Venezia

Suggested skills for this research topic

- Knowledge of the impacts of climate change and extreme events on marine coastal
areas;

- Knowledge of environmental risk assessment frameworks and methodological
approaches;

- Experience in data compilation and handling;

- Experience in the development and validation of Machine Learning models(e.G. Neural
Networks) for the spatio-temporal analysis of environmental systems dynamics and
detection of environmental patterns in marine coastal areas;

- Programming skills in R and Python;
- Good knowledge of GIS tools.

- Excellent communication and writing skills in English.

Type of scholarship and obligations

The type of this scholarship is: Transizioni Digitali ed Ambientali (Digital and Environmental Transitions). This
scholarship is funded by the Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund.
The definitive assignment of the scholarship is subject to the positive verification of eligibility and to the final
confirmation by the Ministry of University and Research (MUR). The acceptance of the scholarship entails
additional obligations as set out by art. 9 of the announcement.
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Curriculum: 1. Earth System and Environment

Assessing fresh water availability under climate change
Reference Person: Deidda Roberto (rdeidda@unica.it)

Host University/Institute: Universita di Cagliari

Research Keywords: Stochastic and hydrological modelling
Droughts and climate change
Water management

Reference ERCs: PE10_3 Climatology and climate change

PE10_17 Hydrology, hydrogeology, engineering and
environmental geology, water and soil pollution

SH7_6 Environmental and climate change, societal impact and
policy

Reference SDGs: GOAL 1: No Poverty, GOAL 11: Sustainable Cities and
Communities, GOAL 13: Climate Action

Description of the research topic

Climate change is heavily affecting several meteo-hydrological processes, and primary
rainfall and temperature regimes, with consequent impacts on the future availability of fresh
water.

In such context, this PhD research project will focus on the reconstruction (in the past) and
the projection(in the future) of the hydrological balances in the major catchments in Sardinia
(Italy). Sardinia is an island in the centre of the Mediterranean Sea, which was affected in the
past by prolonged drought periods, that are expected to exacerbate in frequency and severity
under climate change.

Specifically, the research will be aimed at a better understanding of the meteo-hydrological
dynamics and at a characterization of the intra- and inter-annual variability of the main
hydrological fluxes. While the projected temperature increase will be one of the main causes
for the increase of rainfall extremes rainfall, according to Clausius-Clapeyron equation, the
occurrence of rainfall events will be more intermittent and annual rainfall amounts are
expected to decrease. Moreover, the increase of evapotranspiration, driven by changes in
temperature, will alter the soil moisture dynamic, with impact in the agriculture and the
availability of fresh water.
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The PhD candidate will develop and apply different and complementary approaches to
characterize the dynamics of water partitioning and the statistical properties of the main
hydrological flux components impacting frequency and severity of droughts. Such methods
include e.G. Statistical analyses of available meteo-hydrological time series, exploitation of
remote sensing observations, stochastic and hydrological modelling.

Results from this PhD research will contribute to the assessment of the future availability of
fresh water in Sardinia and will provide the knowledge base to regional water agencies and
policy makers. Outputs are expected to be employed for planning and designing new water
reservoirs and new infrastructures (e.G. Water pipelines and interconnections among
reservoirs to cope with local water deficits), and to help decision makers in implementing
policies of water exploitation, that can effectively cope with drought risks.

Research team and environment

The research team will involve researchers of the Hydrology Group at the Department of Civil
and Environmental Engineering and Architecture (DICAAR) at the University of Cagliari(Italy).
Further cooperation is foreseen with other research bodies and universities, in Italy and
abroad(e.G., Arizona State University, University of Reading, University of Patras, University
of Quebec, the Center for Advanced Studies, Research and Development in Sardinia, among
others; as well as water management authorities and civil protection agencies). The research
activities include hydraulic and hydrologic modelling, statistical hydrology, climate change
impacts and are supported by several national and international grants.

For this scholarship a period of internship is planned at Ente Acque della Sardegna

Suggested skills for this research topic
Background on global and local water cycle and hydrological processes.

Background on statistics and probability: experience in the treatment and analysis of meteo-
climatic and hydrological data will be positively evaluated.

Familiarity with programming languages such as MATLAB, R, Python, etc.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR)of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 1. Earth System and Environment

Global warming and natural disasters
Reference Person: Di Carlo Piero (piero.dicarlo@unich.it)

Host University/Institute: University 'G. D'Annunzio’ of Chiti-Pescara

Research Keywords: Climate change
Atmospheric events

Climate scenarios

Reference ERCs: PE10_3
PE10_1
SH1_1

Reference SDGs: GOAL 11: Sustainable Cities and Communities, GOAL 13: Climate
Action

Description of the research topic

The proposed research is focused on the analysis of the impact of global warming and
changes of the precipitation regimes on severe meteorological events such as tornados,
flooding and drought, in the last decades. The analyses will range from the regional to the
European scale and will be completed with future projections under different scenarios. The
socio-economic consequences will be a further research activity.

Research team and environment

The research team includs a full professor of atmospheric physics, a full professor of
business administration and climate, 2 assistant professors and a post doc.

Suggested skills for this research topic

Candidates with good skills in programming and data analysis are appreciated. Background
in physics, engineering, environmental science, chemistry is desirable.

Type of scholarship and obligations

The type of this scholarship is: Pubblica Amministrazione (Public Administration). This scholarship is funded by the
Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of
the scholarship is subject to the positive verification of eligibility and to the final confirmation by the Ministry of
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University and Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art.
9 of the announcement.
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Curriculum: 1. Earth System and Environment

Mathematical modeling of green energy transition
Reference Person: Flandoli Franco (franco.flandoli@sns.it)

Host University/Institute: Scuola Normale Superiore

Research Keywords: Interacting agent models
Stochastic models and methods
Mathematical study of Extreme events
Reference ERCs: PE1_13 Probability

Reference SDGs: GOAL 7: Affordable and Clean Energy, GOAL 12: Responsible
Consumption and Production, GOAL 13: Climate Action

Description of the research topic

The PhD candidate will be addressed to investigate modeling of a community of agents (like
people or companies) which respond to a variety of inputs related to the green energy
transition: moral issues, governmental rules, subsidies and taxes, reciprocal influences and
people-companies feedbacks. The tools will include agent based models, mean field models,
games and mean field games, stochastic dynamics, differential equations and Markov chains.
This is a very interdisciplinary research direction with existing collaboration between the
group of Scuola Normale Superiore and members of other Curricula of the PhD program, in
particular "Theory, Institution and Cultures". Among the mathematical and conceptual
challenges, We shall investigate the link betweenthe agent-based dynamics described above
and concepts like tipping points and extreme events, other topics in climate dynamics which
are under investigation by the research group of Scuola Normale Superiore.

Research team and environment

The team is composed by the Pl (Franco Flandoli), two structured researchers (Giulia Livieri
and Alessandra Caraceni), three post doc (Ruojun Huang, Milo Viviani, Leonardo De Salvo), 7
PhD candidates (Umberto Pappalettera, Andrea Papini, Alessandro Bondi, Eliseo Luongo,
Silvia Morlacchi, Tommaso Cortopassi and Gianmarco Del Sarto). The environement, namely
the Scuola Normale Superiore is extremely rich of opportunities. The project will profit of the
collaboration with Scuola Sant’Anna of Pisa and IUSS of Pavia

Suggested skills for this research topic
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Good background on probability, stochastic analysis, differential equations; some
background on numerical computations, mathematical statistics, mathematical physics.

Type of scholarship and obligations

The type of this scholarship is: Transizioni Digitali ed Ambientali (Digital and Environmental Transitions). This
scholarship is funded by the Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund.
The definitive assignment of the scholarship is subject to the positive verification of eligibility and to the final
confirmation by the Ministry of University and Research (MUR). The acceptance of the scholarship entails
additional obligations as set out by art. 9 of the announcement.
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Curriculum: 1. Earth System and Environment

Role of the air-sea coupling and small-scale ocean processes on
regional climate along coastal areas.

Reference Person: Fosser Giorgia (giorgia.fosser@iusspavia.it)

Host University/Institute: |IUSS Pavia

Research Keywords: Sea-atmospheric interaction
Ocean and atmospheric modelling
Coastal areas

Reference ERCs: PE10_21 Earth system modelling and interactions
PE10_2 Meteorology, atmospheric physics and dynamics
PE10_3 Climatology and climate change

Reference SDGs: GOAL 11: Sustainable Cities and Communities, GOAL 13: Climate
Action, GOAL 15: Life on Land

Description of the research topic

The relevance of air-sea interactions on climate variability and climate change at large scale
is widely documented; however, little is known on the impact those interactions on the
regional climate, especially over coastal areas.

Convection-permitting models (CPMs) are km-scale atmospheric model that explicitly
represent deep convection without the need for a convective parameterization, which is a
known source of model error and uncertainties in regional climate models(RCMs). It has been
showed that CPMs provide a more realistic representation of local processes thus improving,
among the others, the inland advection of showers coming from the sea and the sub-daily
precipitation statistics and extremes. This leads to a greater confidence in their projections
of future changes. However, CPMs are often not coupled with the ocean models and use sea
surface temperature (SST)as boundary conditions at much lower spatial resolutions than the
RCMs or CPMs grid mesh.

The Mediterranean Sea is often referred to as an ocean in miniature due to the variety of
processes occurring therein. These include strong air-sea interactions, active mesoscale
and sub-mesoscale dynamics and a permanent thermohaline overturning circulation.
Moreover, this area is very well covered by both observational network of meteorological
stations and reqular oceanographic campaigns providing observations of the ocean-
atmosphere coupled system. Ocean mesoscale in the Mediterranean Sea is characterized by
a Rossby deformation radius of 5-10 km. In consequence, the SST often shows narrow and
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sharp fronts with associated strong temperature gradients that can significantly modify the
air-sea interaction and affect the climate evolution. Ocean mesoscale also plays a crucial role
in the main mechanism of heat uptake by the ocean, namely dense water formation, which
modelling requires both atmospheric and oceanic high spatial resolution.

This research aims to investigate the added-values of a more realistic air-sea interaction on
the regional climate especially along the coastal areas of the Mediterranean Sea at sub-daily
scale. Particular emphasis will be pose at the impact of the resolution of the ocean and
atmospheric component in the coupled model. Comparison can be done with uncoupled
model and validated with observational dataset.

The study will be conducted in collaboration with the Climate Modelling Laboratory of ENEA,
that already developed and uses the regional couple model WRF-NEMO. The selected
candidate will need to increase the resolution of the atmospheric component of the coupled
model to reach to convection-permitting scale and test the ocean-atmosphere coupling
strength with sensitivity tests. The selected PhD student will be based in Rome but expected
to travel to Pavia when required.

Research team and environment

The selected candidate will join the research centre on Climate change impAct studies for
RISk MAnagement (CARISMA) within IUSS, Pavia. The CARISMA team is composed by STEM
and Social scientists working in the prism of climate change on: data analysis and modelling
of Earth system and economic system processes; impact assessment of extreme natural
events and anthropogenic activities on human and natural environments; risk management
of natural and anthropogenic hazards; formulation and proposal of new economic, political
and legal models of sustainable development.

The research activity will be based at the Climate Modelling and Impact Laboratory of the
National Agency for New Technologies, Energy and Sustainable Economic Development
(ENEA) at the Casaccia Research Centre (Rome). The primary mission of the Laboratory is to
study and model the climate system for projecting the impacts of climate variability and
future scenarios on society and natural resources at spatial scales most relevant to humans,
ecosystems and the national productively system. The numerical models developed and
appliedinthe Laboratory are of different complexity and realism spanning from global models
to high resolution regional climate models mainly focused on the Euro-Mediterranean area.
The Laboratory promotes the development of Climate Services at both national and
international level, implementing climate information transfer protocols and products for the
energy, water and coastal region management, food emergency, tourismand agriculture. The
laboratory is actively involved in international and national research initiatives on climate,
energy and environment.
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Suggested skills for this research topic

The ideal candidate should have experience with the FORTRAN language and be familiar with
atmospheric or/and ocean modelling. Knowledge of the climate physics, statistical analysis,
large climate dataset will be beneficial.
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Curriculum: 1. Earth System and Environment

Seasonal forecasts for climate impact assessment
Reference Person: Gaetani Marco (marco.gaetani@iusspavia.it)

Host University/Institute: |IUSS Pavia

Research Keywords: Climate variability
Climate modelling

Climate predictions

Reference ERCs: PE10_2
PE10_3
PE10_21
Reference SDGs: GOAL 2: Zero Hunger, GOAL 7: Affordable and Clean Energy,

GOAL 12: Responsible Consumption and Production

Description of the research topic

Effective policies for the adaptation to weather and climate related impacts rely on the
availability of skilful predictions at diverse timescales. Weather forecasts and climate
predictions are nowadays widely used in impact studies, and an increasing focus is being
placed on forecasts at seasonal (i.E. Out to several months) forecasts. The seasonal time
scale isin fact crucial in the activity planning of several key socio-economic sectors, such as
energy, agriculture, and health, among others. Over the last decades the seasonal prediction
skill has considerably improved, and it is now considered useful for societal applications.
However, seasonal forecasts need to be better exploited/improved further and their
economic value need to be quantified properly (depending on the region, season and/or
sectoral application).

The objective of this research programme is to determine the usability and value of seasonal
forecasts for climate impact assessment in specific socio-economic sectors. Available
forecast products, possibly combined and optimized from multi-model ensembles, will be
analysed to compute the skill for essential climate variables like precipitation and
temperature, circulation patterns and related metrics in targeted regions and seasons. The
analysis and evaluation of the seasonal forecast skill need proper observational datasets and
high-resolution reanalysis products for comparison. For applications as in agriculture or
renewable energy sectors the analysis of climate variables and related metrics will be
extended to the related climate impact indicators (e.G. Renewable energy potentials and
drought indices).
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Research team and environment

The activities will be carried out in the CARISMA group at IUSS Pavia, in close collaboration
with the CNR-ISAC in Bologna.

The CARISMA team is composed by STEM and Social scientists working in the prism of
climate change on: data analysis and modelling of Earth system and economic system
processes; impact assessment of extreme natural events and anthropogenic activities on
human and natural environments; risk management of natural and anthropogenic hazards;
formulation and proposal of new economic, political and legal models of sustainable
development.

The Institute of Atmospheric Science and Climate of the National Research Council of Italy
(CNR-ISAC) aims at the understanding of the atmosphere, climate and Earth system sciences
in a multidisciplinary approach. One of its main research areas, CAMEO (climate and
meteorology, modelling and earth observations) combines theoretical, experimental and
numerical applications for climate variability and predictability/predictions, from sub-
seasonal to multi-annual timescale, on diverse spatial scales (from global large-scale to
individual meteorological events).

IUSS and ISAC-CNR are actively committed towards internationalisation, inclusion and
diversity.

Suggested skills for this research topic

The ideal candidate should have a strong background in data analysis and statistics (analysis
of probability distribution functions, uncertainties, etc.)and be familiar with the management
of large datasets. He/she should have basic knowledge of climate dynamics, climate change
and the associated impacts. Some knowledge and preliminary understanding of numerical
modelling can be an added value.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 1. Earth System and Environment

Coccolithophore growth rate and calcite production under high
CO2 levels

Reference Person: Lupi Claudia (claudia.lupi@unipv.it)

Host University/Institute: University of Pavia

Research Keywords: Coccolithophores
CaC03 production
Cellular physiology

Reference ERCs: PE10_3 Climatology and climate change
PE10_6
PE10_9
Reference SDGs: GOAL 13: Climate Action, GOAL 14: Life Below Water

Description of the research topic

Coccolithophore, unicellular calcifying microalgae, significantly impact the atmosphere-
ocean CO2 exchanges and the carbon cycle since geological time (Monteiro et al., 2016).
Despite being only 1% of the Earth photosynthetic biomass, they store as much carbon as
terrestrial plants thanks to their fast renovation time (Falkowski, 2012), assessing up to 10%
of the global C fixation (Poulton et al., 2013).

Among the 200 living species of coccolithophores, this project focuses on Helicosphaera
carteri a species considered resistant to many environmental stressors (Supraha et al., 2015)
including highly polluted waters(Dimiza et al., 2014). Through a pilot study, we observed that
H. carteri cultivated under high CO2 level (700 ppm) reaches faster growth rates showing
better preserved and bigger coccospheres than experiments at lower CO2. Thus, the CaC03
production, the C uptake and storage, increase with increased CO2 levels. It has been
demonstrated that small alterations of growth rate can affect the calcite production up to
50% (Sheward et al., 2017) with significant differences in the geometry and number of
coccoliths on the coccosphere. As growth rate and cell size are the main drivers of calcite
production, it is very important to understand which environmental parameter mainly affects
them, and thus the cellular physiology. Being CO2 the main climate variable attracting the
scientific and public interest, in this research we will deepen the C02 effects on
coccolithophore physiology exploring coccolithophores potential towards CO2 biofixation
and biomass production under controlled CO2 conditions, studying the impact of climate
change on future scenarios for the calcite production and export.
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To do so, we will reconstruct the morphological, and thus physiological, variations of H.
carteri induced by different levels of CO2. The experiments on cultures will be carried out at
the National Center for Oceanography and Experimental Geophysics (0GS) in Trieste and in
the context of international collaborations. A 3D reconstruction of the coccosphere and its
coccoliths would allow to identify different cellular development under low to high CO2
scenarios. We will also deepen on past and future climate/environmental drivers studying the
geochemical information extracted from cultured H. carteri. Geochemical analyzes of the
trace elements will be performed on coccoliths in collaboration with Elettra synchrotron of
Trieste (proposal already approved). The acquisition of the element maps will provide new
evidences on the specific-element distribution on the coccolith which is still poorly known,
shedding light on both the physiological processes involved in the elements’ incorporation
and the relationships with the surrounding environmental and climate conditions.

By knowing in depth the repercussions of environmental parameters on physiology will it be
possible to understand the impact of future climate change for the production and export of
calcite and the role of coccolithophores in the global carbon cycle.

Research team and environment

The selected candidate will be employed for three years at the University of Pavia (Italy)in a
young and dynamic team. The PhD candidate will have access to facilities concerning the
study of deep marine sediments in the coccolith content at both optical and electronic
microscope. Moreover, he/she is expected to collaborate with national and international
outstanding institutions such as the National Institute of Oceanography and Applied
Geophysics (OGS) of Trieste, the Elettra synchrotron of Trieste or the Tongji University of
Shanghai.

Suggested skills for this research topic

Successful candidates are expected to have a background in geology, marine biology or
ocean chemistry with interest in biogeochemistry and climate changes. Previous research
experience with coccolithophores will be a plus. We are looking for a candidate who knows
how to work both in a team and independently, and he/she is willing to test him/herself with
pioneering and transdisciplinary researches. The research is in collaboration with the
National Center for Oceanography and Experimental Geophysics (0GS) of Trieste.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research).This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
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Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 1. Earth System and Environment

Impact of European open fire emissions to greenhouse and
reactive gas atmospheric variability

Reference Person: Maione Michela (michela.maione@uniurb.it)

Host University/Institute: University of Urbino Carlo Bo

Research Keywords: Changesin Atmospheric Composition
Impact on climate

Impact on health

Reference ERCs: PE4_18
PE10_1
PE10_2
Reference SDGs: GOAL 3: Good Health and Well-being, GOAL 11: Sustainable Cities

and Communities, GOAL 13: Climate Action

Description of the research topic

Open fires (both uncontrolled or prescribed burning of forests and crops) are a global
phenomenon mostly related to human practices with a large spectrum of impacts ranging
from environment to society and economy and affecting ecosystems as well as human health
and property. In the last years, the exceptional wildfires in the Amazon and in the Arctic have
raised the public attention and awareness over this phenomenon that affects and consumes
large amounts of vegetation across wide regions and modifies Earth surface characteristics.

Although globally, the dominant biomass burning regions are sub-Saharan Africa, South
America, and equatorial Asia, an average of approximately 4500 km2 is burn every yearin the
Mediterranean region. Due to the project increase of average temperatures and more
frequent dry conditions, the Mediterranean region is expected to be affected by significant
increases in the burned areas under different scenarios of global warming. Some studies
indicated that activity of fire suppression and preventive management reduced or stabilized
fire occurrence but did not affect the incidence of large (>500 ha) fires, which are less
responsive to fire control efforts.

Wildfires emit a large number of greenhouse gases (C02, CH4, N20) and reactive gases(e.G.
NM-VOC, NOx) which are precursors of aerosols and ozone. At global scale, some studies
indicated an average total annual greenhouse gas emissions of 7.3 PgC02, 16 TgCH4, and 0.9
TgN20 which, using a 100-year time horizon and based on global warming potentials of 34 for
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CH4 and 298 for N20, translates in 8.1PgC02 equivalent annually, or 23% of global fossil fuel
CO2Z emissions .

The main goal of this research project is to investigate the impact of open fires to the
atmospheric variability of some of these key-species, finally providing an estimate of GHG
and NM-VOCs emissions related to these events. The focus will be the European domain and
fires occurringinthisregion, with a special emphasis on the Mediterranean basin. The project
will base on the integration of in-situ observations (like those performed in the framework of
atmospheric Rls ICOS and ACTRIS) with atmospheric transport simulations and gridded
dataset (like GFED or GFES fire emission inventory).

Since a correct knowledge of the data creation process and of the related physical
uncertainties are the prerequisite for a correct utilization of a dataset, during the PhD work,
the student will gain confidence with the principal techniques for the observations of
greenhouse gas and reactive gases (special emphasis on NM-VOCs). The student will treat
massive amount of data provided by European reference networks for the atmospheric
observations of these chemical species(like ICOS-RI and ACTRIS-RI), atmospheric transport-
chemistry models and gridded dataset. Thus, it is pivotal that the student will gain confidence
on advanced tools for the statistical analysis of data. A period (minimum 6 months) of study
abroad is advised to one leading laboratory in Europe devoted to the use of atmospheric
observations to derive GHG and reactive gas emissions (e.G. LSCE in France, MPI in Gemany
or NILU in Norway).

Research team and environment

The training will take place at the University of Urbino Carlo Bo under the supervision of Prof.
Michela Maione and Prof. Umberto Giostra from the departments of Pure and Applied
Sciences, in strict collaboration the Institute of Atmospheric Sciences and Climate (CNR-
ISAC). Research activities carried out at UNIURB that are relevant for the proposal are:
chemical and physical basis of climate change, analytical methods for measuring
atmospheric composition changes and atmospheric modelling. Michela Maione is professor
of environmental chemistry. Her research is in the field of atmospheric composition change
in relation to air quality and climate change. She is responsible for the long-term programme
for observations of climate altering and ozone depleting substances and of volatile organic
compounds at the GAW-WMO station of Monte Cimone. This activity is carried out within
international networks, such as AGAGE and ACTRIS. She has authored more than 100
publications and is Lead Author in the 2019 Refinement to the 2006 IPCC Guidelines for
National Greenhouse Gas Inventories. Umberto Giostra is professor of climatology. His main
activity concerns theoretical, numerical and experimental studies on atmospheric
turbulence structure, on meso-scale motions (meandering and gravity waves) and on
dispersion modelling. He has authored more than 60 publications in peer-reviewed journals.
Has beeninvolved as Pl or WP leader in more than 20 research projects. Has supervised more
than 30 Master's Degree theses (Physics and Environmental Sciences), more than 20 PhD
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theses. He has tutored more than 20 post-doc and CNR (Italian Research Council) research
fellows.

Suggested skills for this research topic
Knowledge about atmospheric chemistry and physics
The capability of performing data analyses

Knowledge about analytical techniques for atmospheric trace gases
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Curriculum: 1. Earth System and Environment

Hydropower generation in the Italian Alpine under a changing
climate

Reference Person: Majone Bruno (bruno.majone@unitn.it)

Host University/Institute: University of Trento

Research Keywords: Hydropower generation
Water resources management and optimization
Hydrological and human systems interactions

Reference ERCs: PE10_17 Hydrology, hydrogeology, engineering and
environmental geology, water and soil pollution

PE10_21 Earth system modelling and interactions
PEG_12 Scientific computing, simulation and modelling tools

Reference SDGs: GOAL 7: Affordable and Clean Energy, GOAL 13: Climate Action

Description of the research topic

Water resources are under threat by the combined effect of climate change and
overexploitation for agricultural, industrial and human consumption. To gain knowledge and
better inform future directions in the water sectors this research topic aims at developing a
suite of models, organized as digital twins of the intertwined natural and technological
systems, for simulating the complex interplay between water needs and stresses caused by
climate change and the uneven distribution of water demand.

In particular, the objective of this research project is to analyse the impact of climate change
and the energy market on hydropower production of the Italian Alpine Region (GAR). The
analysis will be conducted by means of the multi-scale hydrological model HYPERstreamHS
recently developed by the Hydrology group of the University of Trento. The model will
simulate the hydropower production and the associated streamflow alterations by modelling
explicitly the functioning of relevant hydraulic infrastructures. The main research lines are
the following:

-Implementation of a model of hydropower production able to simulate the operation of the
hydropower plants according to the modelled water availability (the model will also simulate
the altered streamflow downstream of the hydropower plants). This model will be prodromal
to the development of a twin digital model of hydropower production.
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- Scenario analyses of climate change impact on hydropower production in the Italian
Alpine region including assessment of the vulnerability of the main hydropower systems. In
addition, the role of reservoirs as energy storage systems complementing other renewable
energy sources, namely solar and wind energy, will be investigated also in relation to climate
change scenarios. Transition to pumped-storage solutions will be also considered to exploit
the transfer of large water volumes in hours of relatively low electricity prices.

- Effect on hydropower production of the evolution of the electricity market as fostered
by the development of new storage technologies and projected changes in wind and solar
energy production.

- Development of tools for the analysis of the water conflicts and related mitigation
strategies for enhancing the resilience of the energy-water nexus.

Research team and environment

The prospective candidate will work in the active and stimulating environment provided by
the Hydrology group at the Department of Civil, Environmental and Mechanical Engineering
of the University of Trento. The candidate will collaborate with post-docs and temporary
researchers hired in the context of several funded national and international projects. In this
respect, the candidate will benefit from the active, international and broad research program
led by the supervisor.

Suggested skills for this research topic

The candidate is expected to have a background in civil/environmental engineering, earth
and environmental sciences or related disciplines. Furthermore, the candidate is expected
to have a strong mathematical background, strong programming skills (e.g. C++, FORTRAN,
Python, MATLAB) and a desire to perform modelling work within the context of the climate-
water-energy nexus. Fluent spoken and written English, as well as good communication
skills, are also required.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 1. Earth System and Environment

Monitoring of water quality of natural rivers exploiting image
processing techniques

Reference Person: Manfreda Salvatore (salvatore.manfreda@unina.it)

Host University/Institute: University of Naples Federico |l

Research Keywords: Image velocimetry
Image processing

River monitoring

Reference ERCs: PES_T
PE10_17
Reference SDGs: GOAL 6: Clean Water and Sanitation, GOAL 9: Industry,

Innovation and Infrastructure, GOAL 13: Climate Action

Description of the research topic

In the coming years, water management will face critical challenges due to the concomitant
impact of global warming, population growth, and pollution. There is therefore an urgent need
to identify new strategies for river monitoring to support water budget and quality
assessment. The main goal of this project is to develop a new generation of monitoring
systems based on RGB, multispectral and thermal cameras combining image processing,
Earth Observations (EQ), and Artificial Intelligence (Al). The research will build on current
knowledge in image-based hydrological monitoring to explore novel advancements in
unsupervised computer vision techniques for river monitoring. Camera systems on fixed
stations, onboard of drones, and on smartphones will be exploited to collect streamflow
observations that will be used to train existing and ad-hoc developed models for the
estimation of discharge, solid transport and surface pollutants.

The study will be carried out exploiting camera systems combined with satellite observations
to interpret the expected impact of climate and land use changes on the hydrological
processes and water quality. Satellite and camera observations along with traditional
measurements will be used to develop algorithms based on Artificial Intelligence (Al) which
will help the description of river hydrological response and water quality parameters.

The proposed methodologies will be tested a heavily polluted Italian river, which is also a
complex environment to install monitoring networks. Our study site will be the Sarno River,
which is considered the most polluted river in Europe and one of the ten most polluted rivers
in the world.
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Research team and environment

HydroLLAB coordinated by Prof. Salvatore Manfreda is operating in the department DICEA of
the University of Naples Federico Il which is a leading institute in hydraulic construction and
hydrological studies particularly devoted in the optimization of water management systems.
HydroLAB is developing new innovative technologies for environmental monitoring using
remote sensing and camera systems. The environment is a stimulating and challenging one
with a strong and significant international dimension.

For this scholarship a period of internship is planned at Consorzio di Bonifica Integrale,
Comprensorio Sarno, Nocera Inferiore (SA)

Suggested skills for this research topic

Hydraulic engineering, image processing, programming, remote sensing and data processing

Type of scholarship and obligations

The type of this scholarship is: Transizioni Digitali ed Ambientali (Digital and Environmental Transitions). This
scholarship is funded by the Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund.
The definitive assignment of the scholarship is subject to the positive verification of eligibility and to the final
confirmation by the Ministry of University and Research (MUR). The acceptance of the scholarship entails
additional obligations as set out by art. 9 of the announcement.
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Curriculum: 1. Earth System and Environment

Extreme events and associated atmospheric circulation patterns
Reference Person: Martina Mario (mario.martina@iusspavia.it)

Host University/Institute: |IUSS Pavia

Research Keywords: Atmospheric circulation patterns
Extreme events

Climate change impact

Reference ERCs: PE10_3
PE10_2
PE8_3
Reference SDGs: GOAL 3: Good Health and Well-being, GOAL 11: Sustainable Cities

and Communities, GOAL 13: Climate Action

Description of the research topic

Weather-related extreme events may have a strong societal and economic impact on human
activities. In the context of the accelerating global warming, the frequency and intensity of
extreme events is increasing and projected to further rise in the future. Reliable predictions
are then crucial to implement effective actions for impact assessment and mitigation.
However, reanalysis products and global climate models still struggle in correctly represent
extreme events, because of the intrinsic difficulty in simulating physical processes
characterised by low probability . Nonetheless, most of weather-related extreme events are
associated with large-scale atmospheric circulation patterns which are generally well
represented in climate models, and can be then used to characterise and predict the
occurrence of these events.

This research programme will focus on the characterisation of weather-related extreme
events through the analysis of the associated circulation patterns. The analysis may target:
heat waves, dry spells, atmospheric rivers, heavy precipitation, wind storms, storm surges,
and natural and anthropogenic aerosol outbreaks. The scientific objectives are: 1) to identify
the atmospheric circulation patterns associated with the occurrence of extreme events; 2)
touse themas predictors to reconstruct the event occurrence in the past and project itin the
future. To this aim, data from surface observational datasets (E-OBS, CRU), atmospheric
reanalysis products (ERA5, CAMS) and climate models (CORDEX, CMIP6) will be analysed. The
results of this research are expected to provide useful insights for the assessment and
mitigation of climate change impacts.

CUT. Earth System and Environment - Scholarship CU1.15 page 1




phD SDC Scholarship code

SUSTAINABLE DEVELOPMENT

AND CLIMATE CHANGE C U 1 o 1 5

Research team and environment

IUSS mission is to provide advanced education to undergraduate and graduate students, as
well as fundamental and applied research in the fields of Science, Technology, Engineering
and Mathematics (STEM), and Human, Social and Life Sciences. At IUSS, PhD candidates will
find an open multidisciplinary environment offering real opportunities for developing
academic and professional tools for facing the challenges arising from increasing complexity
and fast changes in the society and the environment. IUSS is always and actively committed
towards internationalisation, inclusion and diversity. The selected candidate will join the
research centre on Climate change impAct studies for RISk MAnagement (CARISMA). The
CARISMA team is composed by STEM and Social scientists working in the prism of climate
change on: data analysis and modelling of Earth system and economic system processes;
impact assessment of extreme natural events and anthropogenic activities on human and
natural environments; risk management of natural and anthropogenic hazards; formulation
and proposal of new economic, political and legal models of sustainable development.

For this scholarship a period of internship is planned at CRIF SpA, Bologna

Suggested skills for this research topic

The ideal candidate should be skilled in the fields of Physical and Mathematical Sciences,
Earth and Environmental Sciences or Civil Engineering, with a strong background in
statistics. Specific skills in the field of climate science will be considered a plus. Moreover,
the candidate should be strongly motivated to work in a pluralist and multi-disciplinary
environment, collaborating with the STEM and social scientists of the CARISMA research
centre.

Type of scholarship and obligations

The type of this scholarship is: Dottorati Innovativi (Innovative PhD courses). This scholarship is funded by the
Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of
the scholarship is subject to the positive verification of eligibility and to the final confirmation by the Ministry of
University and Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art.
9 of the announcement.
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Curriculum: 1. Earth System and Environment

Advances in carbon accounting: circularity and responsibility in
composite systems

Reference Person: Pulselli Federico Maria (federico.pulselli@unisi.it)

Host University/Institute: University of Siena

Research Keywords: GHG accounting
Life Cycle Thinking
Composite processes

Reference ERCs: SH7_6 Environmental and climate change, societal impact and
policy

SH7_5 Sustainability sciences, environment and resources
PE10_3 Climatology and climate change

Reference SDGs: GOAL 11: Sustainable Cities and Communities, GOAL 12:
Responsible Consumption and Production, GOAL 13: Climate
Action

Description of the research topic

Systematic monitoring and accounting process are fundamental tools for the controland the
mitigation of the greenhouse gas (GHG) emission into the atmosphere. The IPCC provides a
well-known method for GHG accounting by means of the 2006 quidelines and 2019
refinement. Its long-standing and widespread adoption for monitoring the emission at
national or subnational level (relevant the case of the province of Siena, that reached the
Carbon Neutrality already in 2011, also thanks to a systematic monitoring procedure - see
Bastianoni et al., 2014), helps identify and quantify, via bottom-up approach, the emission
sources that contribute to the anthropogenic greenhouse effect. The progressive adoption
and application of these physics-based methods of environmental accounting may help
integrate the information more commonly used for policy-making, related and limited to
economic growth, financial stability, employment results. Different systems for GHG
emission accounting exist and the adoption of each one brings about that, in turn, may
generate different implications, solutions and policies at different levels. In fact, the wide
debate on how to assign the responsibility of GHG emission plays an important role in the
research fields of mitigation of, and adaptation to climate change. The main efforts that have
been done so far are focused onthe macrosystem (especially country)level, investigating, for
instance, how to discriminate between producer and consumer countries, importer from
exporter ones, also including phenomena like decentralization, delocalization, or decoupling.
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The proposal here presented adapts the responsibility approach to the micro- or the meso-
system, introducing significant research perspectives to the use of the traditional methods
of GHG accounting. Special attention will be paid to the adoption of the Life Cycle Thinking
approach to GHG estimation and accounting, and responsibility assignment, respectively.
Specifically, the accounting can be extended to include the indirect emissions (or process
emissions), in order to calculate the effects of the production and consumption of goods and
services in terms of the so-called Carbon Footprint (namely, accounting the GHG emission
throughout the life cycle of the products or flows analyzed) in a system in which a set of
subjects (production units, companies) are involved in a composite process made of phases
that can be connected with each other. The main aim of the research is to find ways to
highlight, measure and increase the mutuality, the cooperation, and the circularity of the
whole system and mitigate the impact on the environment (in terms of emission reduction).
The investigation will focus on production sectors or macro-sectors in order to highlight (if
any) or encourage circularity aspects, measured based on the results deriving from the
application of the above-mentioned accounting methods. The approach, first refined
theoretically, will be applied to different systems. Examples of great interest are the use, re-
use and recycle of agriproducts and agricultural residues, integration of agriculture and
rearing activities, the use of timber as material for building to replace concrete, circle closure
in industrial districts, and waste management strategies.

Research team and environment

The University of Siena considers sustainability as a strategic task and hosts the UN-SDSN
hub for the Mediterranean Area. The PhD candidate will work in the Department of Physical
Sciences, Earth and Environment in which many research groups operate in the
Environmental and Earth System Science fields. The PhD candidate will work within the
Ecodynamics Group, a multidisciplinary research team that has been dealing with
sustainability and climate change for three decades. The group has extensive experience in
compiling GHG inventories at territorial level, certification tools, Life Cycle Assessment and
Carbon Footprint, applied in multiple contexts and to various systems (territorial, productive,
etc.). Other projects of the group are based on sustainability assessment of systems and
processes, GHG emission responsibility assessment; environmental accounting system
development; dissemination and education. The Ecodynamics Group is currently made of 2
full professors, 2 associate professors, 1technical-administrative staff, 3 technologists, 2
scholarship holders, and 3 PhD students. The Ecodynamics Group has also relevant
international collaborations such as Manfred Lenzen from the University of Sydney, Marianne
Thomsen from Copenhagen University (DK), Steven J. Davis from the University of California
Irvine, Ken Caldeira from Stanford University (USA), Enrico Benetto from the Luxembourg
Institute of Science and Technology (LUX), Mathis Wackernagel from the Global Footprint
Network (USA).

Suggested skills for this research topic
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The PhD candidate is expected to have a background in environmental science, sustainability
foundations, assessment and indicators.

The candidate must have proficient English and familiarity with the most common software
for data computing. Knowledge of GHG accounting method, Life Cycle Assessment and other
environmental accounting methods is seen as a significant merit.

The candidate should be motivated and open-minded, available to develop and share his/her
experience in a transdisciplinary environment. He/she must be available to stay in Siena and
also travel for both education and research purposes.
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Curriculum: 1. Earth System and Environment

Knowledge, citizen awareness and policy of marine shallow-water
biodiversity
Reference Person: Rosso Antonietta (rosso@unict.it)

Host University/Institute: University of Catania

Research Keywords: Biodiversity and changes in species occurrence and ranges in
relation to global warming and the diffusion of Non-Indigenous Species in Sicily

Communication of science to the public and policy makers

Production of seachable dataset and GIS maps for management
Reference ERCs: LS8_2 Biodiversity

LS8_3 Conservation biology

LS8_13 Marine biology and ecology

Reference SDGs: GOAL 4: Quality Education, GOAL 13: Climate Action, GOAL 14:
Life Below Water

Description of the research topic

Global change, often associated to and exasperated by particular human activities, is
increasingly and dramatically affecting life in the seas with effects that are more relevant and
apparent in shallow waters.

In the Mediterranean basin, the global increase in temperature and the persistence of high
temperature values for longer and longer time spans during the so-called heat wave events,
as well as the increasing frequency of such events has been documented mostly in northern
sectors, in the last two decades. The most striking effect is the mass mortality of the most
stenothermic and vulnerable species with consequent impoverishment of the local
biodiversity and degradation of habitats. Further consequences include the northward shift
of the distribution range of thermophilic taxa, with several examples from the north Adriatic
and the Ligurian and Provecal seas, and the successful naturalisation of species entering
mostly through the Suez Canal from the Indo-Pacific region. Inan already compromised state,
this flux (often anthropogenically mediated and exasperated) of non-indigenous species(NIS)
contribute to banalise habitats that are also and contemporarily subject to further
natural/anthropogenic stresses including super exploitation, pollution, perturbation in
depositionrate, andsoon, ...).

In this context, and owing to the scantiness of data still available for Sicily (that are mostly
dispersed in literature including grey literature), it would be relevant to produce a large
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dataset and a GIS map of the occurrence of marine benthic and nektonic species, using
historical information and new data to evaluate the entity of expected shift in species
distribution and the NIS arrival. This could be achieved through special surveys and the
involvement of local population (citizen science) contemporaneously promoting awareness
of topics related with biodiversity in the public. Whenever possible, historical meteo-marine
data will be collated in order to investigate possible relationships with biological information.
Molecular analyses could be used to define the state of particular species. The expected
output could serve to policy makers as a tool to decide about the opportunity or not to
undertake measures to safequard and maintain biodiversity.

Research team and environment
The research project will be carried out in collaboration with:

Universita degli Studi di Catania (UniCT), at the Paleoecological Laboratory of the
Dipartimento di Scienze Biologiche, Geologiche e Ambientali where a team of researchers
has been engaged for years in studies aboutpresent-day Mediterranean biodiversity,
especially focusing on selected benthic groups.

Universita degli Studi di Catania (UniCT), at the Paleontological Museum: this structure |
manage, could represent one of the sites for exhibitions and events to disseminate
achievements to the public.

Agenzia Regionale per la Protezione delllAmbiente (ARPA Sicilia) e piu dettagliatamente con
'Unita Ambiente Marino Costiero: this instituton could provide historical data and
collaboration in field activities, in data storage and management.

Stazione Zoologica Anton Dohrn di Napoli which could provide collaboration for taxonomy of
particular groups and molecular analysis of selected specimens.

Suggested skills for this research topic

Knowledge in marine animal and plant taxonomy
Knowledge on benthic habitats and environmental factors
Skills in processing large amount of data

Skills in communication of science

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 1. Earth System and Environment

BlogeochemiCal fate of emerging Anthropogenic pollutants in the
sedimentary Record

Reference Person: Sabbatini Anna (a.sabbatini@univpm.it)

Host University/Institute: Universita Politecnica delle Marche

Research Keywords: Sedimentary record of anthropogenic impact
Experimental approach based on Foraminifera
Experimental approach based on Geochemistry

Reference ERCs: PE10_9 Biogeochemistry, biogeochemical cycles, environmental
chemistry

PE10_6 Palaeoclimatology, palaeoecology

PE10_12 Sedimentology, soil science, palaeontology, earth
evolution

Reference SDGs: GOAL 4: Quality Education, GOAL 13: Climate Action, GOAL 14:
Life Below Water

Description of the research topic

Marine debris is a global environmental issue. The chemistry of water and sediments, thus
environmental quality and eventually the whole trophic chain, are affected by the dispersal of
plastics and chemicals. Smoked cigarette butts (CBs) are the predominant human coastal
litter item together with plastic debris and associated substances that can be
bioaccumulated in marine organisms. CBs represent a vector for the transport and
introduction of toxicants, including mainly nicotine, harmful metals, total particulate matter
and known carcinogens, to aquatic habitats. Additives in plastic, like phthalates, could cause
negative impacts on organisms and accumulate along with the food web.

The aim of the project will be to study the impacts of smoked CB and associated toxicants
and phthalates on selected species of benthic foraminifera, a group of unicellular eukaryotic
organisms, widespread inhabitants of coastal sediments forming part of a key link in marine
trophic chains. We want to test the effects of these emerging pollutants on benthic
foraminifera using an experimental laboratory approach combined with mesocosms setup.

In particular, foraminiferal cultures of common coastal benthic species will be used to
investigate both cellular and metabolic stress after acute and chronic toxicity assays,
incorporation of pollutants and potential effects on the biocalcification processes.
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Mesocosm experiments will be performed in coastal areas that undergo an important
anthropic seasonal pressure (i.E., touristic zones, offshore outfalls).

Furthermore, we will search for the baseline of the CBs and plastic related impact in sediment
cores spanning the last hundred years; this will be of huge importance to evidence trends in
the accumulation useful to understand what can be expected for the future. Consequently,
as CBs and plastic pollution represent an urgent social and economic problem that requires
attention from manufacturers, users, authorities, and the public to prevent the ingestion by
biota and water pollution from its leachate, a further and even more important aim of this
project will be to promote the consciousness at the community level stimulating activities
and strategies(i.E., citizen science) for reducing CBs and plastic litter in the environment. To
increase the awareness of environmental problems and gain ecological management, to
preserve the Earth's well-being, the research outputs not only will be available for the main
stakeholders(ISPRA, ARPA, regions, natural parks) but also be converted in social campaigns
targeting beach users or beach clean-ups and in take-action projects sensitive to climate
change.

Research team and environment

The Stratigraphy Sedimentology and Paleocology laboratory at the Polytechnic University of
Marche (UNIVPM - Department of Life and Environmental Science - DISVA), is the laboratory
where the project will be developed. The research activities are focused on the study of
sediments and their textural and(paleo) ecological content. The Research Team is young and
dynamic and it is devoted to the study of foraminifera to understand the ongoing changes
either due to anthropogenic or natural changes. In addition, the functioning mechanism
behind biomineralization (and the molecules involved) is basic to understanding the
biomineralization process from a geochemical perspective. In fact, it is possible to record
environmental and climate changes from the shell isotopic and trace element compositions.
Coupling geochemical and biological perspectives will enhance the interpretation of the
proxies used for climatic reconstructions and improve future modelling efforts. The
Research Team collaborates with chemists of the same University working on the cellular
effect of natural and synthetic bioactive molecules; it is active, also, a collaboration with
physical oceanographers experts on quantitative methods in marine science. The UNIVPM
offers the possibility to use the Actea Mobile Laboratory to collect sediment and water
samples and hosts the "Aquarium™ Laboratory representing a unique infrastructure at the
National level that could accommodate the experimental culture area for foraminifera.
Recently, thanks to the Italian Excellence Department Projects, the DISVA of UNIVPM has
developed a well-advanced technical platform fully equipped for chemical analyses of all
classes of environmental pollutants and ecotoxicological analyses.

Suggested skills for this research topic
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Successful candidates are expected to have a background in geology, marine biology or
ocean chemistry with an interest in biogeochemistry and climate change. Previous research
experience with foraminifera will be a plus. We are looking for a candidate who knows how to
work both in a team and independently, and he/she is willing to test him/herself with
pioneering and transdisciplinary researches.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 1. Earth System and Environment

MEDICHANGE - MEDIcanes risk in a climate CHANGE scenario

Reference Person: Scicchitano Giovanni (giovanni.scicchitano@uniba.it)

Host University/Institute: Universita degli studi™Aldo Moro™ di Bari

Research Keywords: Medicanes risk
Coastal flooding
Sea level rise scenario
Reference ERCs: PE10_13 Physical geography, geomorphology

Reference SDGs: GOAL 1: Sustainable Cities and Communities, GOAL 13: Climate
Action, GOAL 14: Life Below Water

Description of the research topic

Under ongoing global warming, a global mean sea-level rise is expected for the 21st century
(IPCC, 2021 Bamber et al., 2019; Rahmstorf et al., 2012), this could enhance the effects of
extreme marine events that, in the future, will probably impact on the coastal landscapes
currently emerged. The vulnerability along some part of the Mediterranean coasts is also
increasing in response to the occurrence of tropical-like cyclones, known as Medicanes
MEDIterranean hurriCANE, which are able to generate wide flooding. Recent studies
conducted along the cost of south-eastern Sicily (Scicchitano et al., 2021) demonstrated that
generally Medicanes generate storm surge much higher respect seasonal storms, implying
that coastal hazard of areas prone to Medicanes occurrence should be better assessed. The
Project MEDICHANGE aims to: i) monitor the development and the impact of Medicanes along
the Italian coasts of south ionian basin (Sicilia, Calabria, Basilicata and Puglia), ii) define a
specific numerical modelling to describe Medicanes propagation on coastal area and
calculate their maximum flooding and storm surge, iii) reconstruct the multi-temporal
flooding scenarios at 2050 and 2100, for the studied area, using vertical land movements
(VLM) and topographic data together with the Intergovernmental Panel on Climate Change
(IPCC 2021) projections of SLR in the Representative Concentration Pathways RCP 2.6 and
RCP 8.5 emission scenarios, iv) modelling Medicanes propagation and impact, along the
studied coastal areas, for scenarios reconstructed at 2050 and 2100, v) GIS analyses for the
assessment of Medicane risk at 2050 and 2100. During the Project MEDICHANGE, detailed
field survey will be performed after the impact of Medicanes, along the Italian coasts of south
ionian basin, in order to reconstruct the maximum flooding of the events. Detailed
morphological and environmental data will be acquired through the use of different terrestrial
(Laser Scanner, LIDAR, GPS RTK, Unmanned Autonomous Vehicle) and marine (Multi Beam
Echo Sounder, Side Scan Sonar, Sub Bottom Profiler) survey techniques and equipment. Data
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will be used to define a numerical model, specific for Medicanes, able to accurately estimates
storm surge and maximum flooding. Field survey will also focus on the detection of evidences
of past Medicanes, with this purpose will be selected coastal lagoon, inthe geographic sector
object of study, were to perform cores. The global sea-level rise (SLR) projections for the next
few decades will be realized taking into account vertical land movements (VLM), evaluated
through the analyses of geodetic data from global navigation satellite system (GNSS),
synthetic aperture radar interferometric measurements (InSAR), and sea-level data from
tidal stations to show the combined effects of land subsidence and SLR along the studied
coastal areas.

Research team and environment

The team is composed by several researchers in the SSD GEO/04, two professors (Giuseppe
Mastronuzzi and Giovanni Scicchitano), three researchers (Giovanni Scardino, Angela Rizzo
and Antonella Marsico) and one PHd student (Teresa Denora). The team develops its
researches within the activities of the Department of Earthand Environmental Science of the
University of Bari and of the Interdepartmental Research Center for Coastal Dynamics of the
University of Bari. It is specialized in: i) analyses of sea level rise during the Holocene through
the use of morphological, sedimentological and archaeological data, ii)reconstruction of the
impact of marine extreme event along coastal areas, iii) propagation modelling of marine
extreme events, iv) reconstruction of multi-temporal flooding scenarios for coastal plain at
2050 and 2100, v) application of Machine and Deep Learning techniques for the assessment
of hydrodynamic parameters from videos, vi) application of terrestrial and marine survey
techniques in coastal environment. The group manages a laboratory equipped with several
terrestrial (Laser Scanner, LIDAR, GPS RTK, Unmanned Autonomous Vehicle) and marine
(Multi Beam Echo Sounder, Side Scan Sonar, Sub Bottom Profiler) survey instruments, and
various work stations dedicated to processing, remote sensing and GIS analyses.

Suggested skills for this research topic

The candidate will need the following skills for successful conduct the proposed research: i)
knowledge of the geomorphological coastal processes, ii)experienced in terrestrial or marine
geophysical survey, iii) experienced with data processing and GIS analyses, iv) predisposition
to actively participate to multi-tasking field survey campaigns in costal environment.
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Curriculum: 1. Earth System and Environment

Disaster risk reduction in coastal areas affected by climate change
Reference Person: Soldati Mauro (mauro.soldati@unimore.it)

Host University/Institute: Universita di Modena e Reggio Emilia

Research Keywords: Impacts of climate-related processes on coastal areas

Understanding coastal processes toward correct land
management and conservation

Integrated risk assessment and relevant mitigation/adaptation

measures
Reference ERCs: PE10_20 Geohazards

PE10_13 Physical geography, geomorphology

PE10_14 Earth observations from space/remote sensing
Reference SDGs: GOAL 11: Sustainable Cities and Communities, GOAL 13: Climate

Action

Description of the research topic

Climate change is heavily impacting coastal areas resulting in both short-term (e.g. storm
surges, marine inundation) or long-term processes (sea level rise) that determine disaster
risk situations and remarkable socio-economic implications. The land-and-sea interface (the
so-called ‘'white ribbon'area)is extremely sensitive to climate change effects and remarkably
important for coastal scientists and managers dealing with coastal dynamics. Under the
current effects of climate change, it is necessary to draw special attention to this
environment, which is often unexplored or not adequately investigated. A sustainable
management of coastal shores would be possible through a holistic approach to risk
assessment taking into consideration the interaction between subaerial and submarine
processes. In this context, this PhD project will foresee integrated geomorphological
mapping, monitoring and modelling of selected sites of the Mediterranean, merging ground-
based, satellite, aerial remote sensing, as well as marine surveys.

The thesis will focus on the morpho-dynamics of coastal areas enhanced by climate change
effects by investigating the whole coastal system, from the cliff edges to the seafloor. The
research project may include direct measurements to be carried out in the short- and
medium-term, using cutting-edge technology such as X-band radar, multibeam surveys
(including back-scatter analysis), ROV and USV mapping, video-monitoring, UAV and TLS
surveying, Optical RS and SAR interpretation. Special attention will be given to coastal risk
assessment and mapping, by taking into consideration the hazard component, on the one
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hand, and the vulnerability component, on the other hand. The frequency and intensity of
extreme events have changed drastically over past decades, implying that even recent hazard
assessments become unreliable for future decades, and need revision and update.

The outputs of the thesis - including an original methodological approach and newly acquired
datasets - can be of interest to managers and end-users, as a tool for a more sustainable and
cost-effective management of coastal assets under climate threat. In this respect, the thesis
is expected to provide data acquisition and interpretation tools that can serve as a reliable
ground for understanding the causes and effects of coastal risks, so as to sensitize relevant
authorities to build a collective understanding of how adaptation and mitigation measures
can be planned and performed toward an improved governance of coastal risk.

Research team and environment

The PhD student will be part of the Geomorphology Team of the Department of Chemical and
Geological Sciences, which is coordinated by the Reference Person of this research topic.
The Team comprises 4 staff members (1 Emeritus Professor, 1 Full professor, 1 Associate
Professor, 1Researcher), 2 contract lecturers, 2 contract researchers, 2 PhD students and a
number of Master students. The research group has the capacity to provide appropriate
training to PhD students and early career scientists thanks to the experience acquired in
long-standing national and international research and teaching activities.

The Team has been involved in numerous research projects on coastal risk assessment
funded by the Council of Europe in the frame of the EUR-OPA Major Hazards Agreement, and
has a long-standing research experience in the field of climate-related geohazards, disaster
risk reduction, and land management and sustainable development.

The PhD student will have the chance to interact with the staff in an informal and stimulating
atmosphere, and to become part of international research network characterized by an
interdisciplinary vocation.

According to the final content of the PhD research, different options for the required stay
abroad will be offered to the grantee thanks to the wide network of collaborations with
foreign universities and research centres established in recent years by the Reference
Person.

Suggested skills for this research topic

The candidate should be able to:

- Recognize and understand geomorphological processes and landforms in coastal areas
- Deal with geological and geomorphological datasets in a GIS environment

- Approach hazard and risk analyses
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- Work in a multidisciplinary team and in an international context.
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Curriculum: 1. Earth System and Environment

Quantum-chemical approaches to spectroscopy and reactivity for
atmospheric chemistry

Reference Person: Tasinato Nicola (nicola.tasinato@sns.it)

Host University/Institute: Scuola Normale Superiore

Research Keywords: Quantum chemical calculations
Atmospheric spectroscopy, reactivity and kinetics
Greenhouse gases, ozone depleting substances
Reference ERCs: PE4_13 Theoretical and computational chemistry
PE4_18 Environment chemistry

PE4_12 Chemical reactions: mechanisms, dynamics, kinetics
and catalytic reactions

Reference SDGs: GOAL 11: Sustainable Cities and Communities, GOAL 12:
Responsible Consumption and Production, GOAL 13: Climate
Action

Description of the research topic

The release in the atmosphere of greenhouse gases (GHGs) and ozone depleting substances
(ODSs), mainly produced by anthropogenic activities, is the driving force of global climate
change. To understand their impacts and eventually plan mitigation actions, different
chemical and physical information relevant to their atmospheric chemistry needs to be
determined. On the one side, spectroscopic data, very notably in the infrared region, are
required for the interpretation of observational measurements carried out through remote
sensing techniques, but also to quantify the radiative forcing of GHGs. On the other side, their
atmospheric fate needs to be explicitly characterized, to identify possible harmful
degradation products, atmospheric sinks, and ultimately atmospheric lifetimes. The
spectroscopic characterization, as well as the determination of chemical reaction rate
coefficients and product yields, have traditionally been achieved by laboratory experiments.
This, however, is a formidable task, very resource demanding and time-consuming, mainly
because of the complexity of the experimental techniques(especially when unstable species
are present), the number and variety of molecules involved, and the plethora of chemical
processes that take place in different atmospheric environments. For those reasons,
theoretical and computational quantum chemistry has become an essential tool in the
investigation of topics related to atmospheric chemistry in the last years.
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In that context, the project aims at developing and applying computational protocols for the
determination of spectroscopic properties of GHGs and 0DSs, and the understanding of their
loss processes. To become effective, the accuracy reached by the applied computational
strategies needs to compete with that of the most refined experimental techniques. This
ideally means accuracies within 1 cm-1for vibrational frequencies, 1 kcal mol-1(at least) for
reaction enthalpies and a factor of 2 for rate coefficients. State-of-the-art computations are
carried out to investigate the atmospheric gas- and heterogeneous-phase degradation
mechanisms and reaction pathways of volatile organic molecules, thus allowing the
identification of reaction products and intermediates, from which the corresponding
thermochemistry and chemical kinetics can be derived. The outcomes of the research are
expected to give insight into the atmospheric degradation mechanisms of the targeted
species, and to fill the existing gaps of knowledge concerning rate coefficients of reactions
with main atmospheric oxidants. Hence, it is expected that the results will provide new data
for improving the atmospheric modelling of those chemical species and for evaluating direct
and indirect effects on climate and air quality.

Research team and environment

The research activity is carried out at the SMART Laboratory (https://smart.Sns.It/) of Scuola
Normale Superiore. The SmartLab is dedicated to the development of advanced theoretical
models for computational chemistry, their implementation in a number crunching simulation
software and application to several chemical issues, with particular emphasis on
environmental sciences and astrochemistry/astrobiology. The Laboratory has extensive
facilities for developing software and running large-scale atomistic simulations and it
manages the Avogadro Computational Cluster. This is equipped with more than 100 servers
and 3000 CPUs and with storage with up to 300 TB of raw space for long term conservation
of data. The cluster also includes three fat nodes with a high number of dedicated cores (80,
160 and 240, respectively)and massive amounts of RAM(from 4 to 6 TB), ideal for running high
demanding calculations completely in memory. Several compilers, libraries and calculations
suites are installed and maintained both open source or licensed. SMART also hosts an
immersive virtual reality (IVR) laboratory equipped with powerful graphic workstations and
last-generation IVR hardware and an immersive CAVE3D theater equipped with Optitrack IR
sensors. While the SMART laboratory provides the required infrastructure for the theoretical
and computational researches, laboratory experiments can be carried out thanks to ongoing
collaborations.

The team comprises:

- Vincenzo Barone (Full professor)

- Nicola Tasinato (Associate professor)
- Zoi Salta (Post Doc, SNS)

- Carmen Baiano (PhD)
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- Rais Nadjib (PhD)
- Gianluca Rinaldi (PhD)
- Sandra Monica Vieira Pinto (PhD)

Suggested skills for this research topic

Basic knowledge in Thermochemistry, spectroscopy, chemical kinetics, electronic structure
and quantum chemistry.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 1. Earth System and Environment

Urbanization influence on climate change by remote sensing data
Reference Person: Teggi Sergio (sergio.teggi@unimore.it)

Host University/Institute: Universita degli Studi di Modena e Reggio Emilia

Research Keywords: Urbanization
Urban Heat Island and Surface Urban Heat Island
Remote sensing

Reference ERCs: PE10_3 Climatology and climate change
PE10_14 Earth observations from space/remote sensing

Reference SDGs: GOAL 11: Sustainable Cities and Communities, GOAL 13: Climate
Action

Description of the research topic

The correlation between urbanization and climate change is a current and important topic,
still not fully defined and studied in many multidisciplinary research fields.

Urbanization is a very complex phenomenon, characterized by many features such as
demographic variations, land use changes in urban areas and the growth of settlements and
of infrastructures near urban centres(periurbanization or urban sprawl).

Alterations in urbanization involves variations in several parameters that drive the local
climate, as the presence of impervious surfaces, soil albedo, thermal and/or greenhouse gas
emissions, vegetated and humid areas. The resulting climatic variations most frequently
observed are the increase in air temperature (urban heat island - UHI), the increase in surface
temperature(surface urban heat island - SUHI)and the frequency of extreme weather events.

The main goal of this project is the study of the correlation between the urbanization
increase, with particular reference to urban sprawl, and some climatic changes in the Po
Valley in the last 30 years. In order to analyse this aspect also on a local scale, some cities will
be included in the study, starting with Modena, for which a large dataset of meteorological
and remote sensing images are available..

To evaluate urbanization, several models found in literature will be considered, focusing on
models that involve satellite observations. Remote sensing images allow to characterize the
urban fabric using surface albedo, vegetated or non-vegetated surfaces, water bodies,
surface texture, artificial night lights. This last parameter represents an aspect that has only
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recently been included in urban characterization. Furthermore, other spatial parameters will
be used, such as CORINE land cover(Copernicus-EU).

The climate change phenomena studied will essentially be UHI and SUHI. The time series of
surface nightly and daily temperature maps, will be obtained from remote sensing images in
thermal infrared (such as MODIS on a regional scale and Landsat8 / TIRS on a local scale). The
climatology of the air temperature near the ground on a regional scale will be obtained from
the reanalysis data of the European Centre ECMWF (ERAL-Land reanalysis), while at the local
scale the data of the local meteorological stations will be included. In the case of the city of
Modena, data from the Modena Geophysical Observatory will be used.

Other spatial data will also be considered such as greenhouse gas emissions databases and
local cartography(e.G. Urban plans, road network).

At the end of the project, a model will be defined to estimate some climate change
components related to the urbanization increase. This model will contribute to the
sustainable development activities of cities, to the understanding of climate change and to
the choice of consequent corrective actions for the mitigation of climate change.

Research team and environment

The research activities will be conducted within the LARMA Laboratory of the Enzo Ferrari
Engineering Department (www.Larma.Unimore.lt) and at the Modena Geophysical
Observatory belonging to the same Department (www.Ossgeo.Unimore.lt). The research
team is composed by three professors, three research technicians, two postdocs and two
PhD students. The team members have expertise in remote sensing, urban heat island and
surface urban heat island, geographical information systems, atmospheric modelling and
dispersion and numerical simulation. Since 1860, the Geophysical Observatory has been
dealing with measurements of meteoclimatic parameters such as temperatures, humidity,
wind speed and direction and precipitation (it was recognized in 2020 as "Long-term
Observing Station™ by the World Meteorological Organization). Direct and diffuse solar
radiation, and radiation in the UV band are also measured in the Observatory. The LARMA
laboratory is equipped with numerous software and tools for processing satellite images
(ENVI, Definiens Ecognition) and includes dedicated HPC resources.

For this scholarship a period of internship is planned at Istituto Nazionale di Geofisica e
Vulcanologia, Roma

Suggested skills for this research topic

The candidate should have a solid background in physics, earth/environmental sciences or
related disciplines, data analysis and processing. Skills in climatology and remote sensing
data processing are also useful.

Type of scholarship and obligations
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The type of this scholarship is: Transizioni Digitali ed Ambientali (Digital and Environmental Transitions). This
scholarship is funded by the Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund.
The definitive assignment of the scholarship is subject to the positive verification of eligibility and to the final
confirmation by the Ministry of University and Research (MUR). The acceptance of the scholarship entails
additional obligations as set out by art. 9 of the announcement.
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Curriculum: 1. Earth System and Environment

Redesigning Deltas in a time of climate change
Reference Person: Tosi Maria Chiara (mariachiara.tosi@iuav.it)

Host University/Institute: Universita luav di Venezia

Research Keywords: Sustainable Deltas region
Scenario building

Long term strategies

Reference ERCs: SH7_6
SH7_7
SH7_9
Reference SDGs: GOAL 11: Sustainable Cities and Communities, GOAL 13: Climate

Action, GOAL 15: Life on Land

Description of the research topic

The delta areas in the world are dynamic systems where considerable natural resources
interact with high population density and significant production potential. These areas of
confluence between fresh and salt water are among the most active and innovative areas on
the planet, where fast-growing metropolises compete with wetlands with a high level of
biodiversity.

The climate crise affecting the entire planet is radicalized in these regions, so that coastal
erosion, the rise in the average sea level, subsidence, the intrusion of sea water with the
subsequent salinization of groundwater and irrigation systems, flooding and droughts all
reveal the increasing fragility of the deltas, jeopardizing the very survival of the people who
live there and the local productive activities.

The PhDs main objective is to explore new conceptual and analytical approaches for develop
and implement inclusive and situated pathways to sustainable deltas, testing innovative tools
and overcoming the emphasis on short term solutions which constrains options to consider
sustainable solutions onthelongterm. Centered on design and design-based approachesthe
research will seek to explore new strategies and scenarios that consider the delta a living
territory where different forces and materials intertwin. New strategies and projects will be
compared with the short and long term climatic forecasts providing scenarios that matters
not in just one direction (solely water-related, for example) but consider a variety of issues
which could be integrated with visions involving the deltaic environment as a whole.
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Research team and environment

The PhD candidate will take advantages of the laboratories, tools and infrastructures of the
research clusters based at luav University of Venice. Their multidisciplinary task force
includes urban designers, planners, economists, ecologist, civic engineers conducting
national and international research on the interaction between the environment, the
economy, and society in the climate crisis. The candidate will benefit from luav
infrastructures. luav runs among others, PhD programs in Urbanism, Planning and New
technologies; therefore the environment is very rich of interaction with other PhD candidates
and with professors in several disciplines, with the opportunity to attend seminars and
courses of great interest. The group has intense research contacts with other institutions in
Italy and abroad.

Suggested skills for this research topic

The PhD candidate is expected to have a background in architecture, urbanism, planning as
well as experience in the analysis and design of fragile coastal territories. Previous training in
architecture, urban design and urban and territorial planning, will be considered a plus. GOAL
11,13, 15

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Italian Inner Areas as Engine for Green Transition and Recovery
Reference Person: Arbolino Roberta (rarbolino@unior.it)

Host University/Institute: University of Naples "L'Orientale

Research Keywords: Green Transition
Circular Economy
Inner Degraded Areas

Reference ERCs: SH1_12 Environmental economics; resource and energy
economics; agricultural economics

Reference SDGs: GOAL 9: Industry, Innovation and Infrastructure, GOAL 11:
Sustainable Cities and Communities

Description of the research topic

The coronavirus pandemic has driven a change in the relationship between Urban and Inner
areas, posing the focus of policymakers and scholars on the need to redevelop and recover
the latter from a social and economic point of view, still protecting their social, cultural and
environmental heritage. Indeed, urban areas has proved difficult to live during those periods
when movement restrictions were in force. Therefore, a partial and - if not properly
supported -temporary change in user preference towards inner areas.

As highlighted by the National Strategy for Inner Areas (Strategia Nazionale per le Aree
Interne), this broad group of areas gathers 60% of Italian surface, hosting less than 30% of
population, despite a constant reduction. Together with demographic crisis, other problems
characterize these areas: i.E., unemployment, land use, low levels of public and private
service supply, social costs such as geological instabilities deriving from both abandonment
and degradation of cultural and landscape heritage.

However, the renewed attention towards these areas is a fundamental opportunity to boost
their socioeconomic recovery, in green and sustainable ways. Indeed, involving a mix of
tradition, conservation and innovation, circular economy and sustainability might be the
flywheels to spur economic recovery of inner areas. The policy framework set after the
pandemic recognizes these potentials and offers a large set of fiscal, financial and policy
instruments to boost these processes. On the one side, the National Plan for Recovery and
Resilience (Piano Nazionale di Ripresa e Resilienza, PNRR) lists the enhancement of inner
areas among its objectives, based on investments of about one billion on industries(through
the Special Economic Zones), infrastructures, service provision, connectivity, modernisation
and green transition. At present, fiscal incentives and other instruments for supporting
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transition (such as improvement of the housing stock) are largely available in the “ordinary”
legislation, incrasing the feasibility of green investments.

In this context, the present project aims at studying the potential of inner degraded areas to
become the engine of Italian green and digital transition, as well as the flywheel of economic
recovery.

To achieve this objective, an in-depth study of the potentially functional interventions in the
current legislation is required, together with a mapping of those areas susceptible of
interventions, by studying their social and economic features. These preliminary studies will
be the basis for identifying strengths and potential criticisms of both internal areas and policy
instruments, thus allowing to provide the policymaker with concrete suggestions to
implement concrete and effective interventions. In doing so, the project aims at providing a
quantification of the socioeconomic impact of both implemented and planned measures.

The main research output will be the modelling of methodological instruments to support
policymakers in regulation improvement and punctual interventions realisation, together
with an assessment of expected impacts.

Research team and environment

The PhD will take place at the Department of Social and Human science of the University of
Naples L'Orientale. The student will be integrated in a multidisciplinary environment
addressing different aspects of knowledge (involving geography, firms management,
economics, anthropology, among others). In such an environment, the student will be given
the opportunity to develop critical view on different aspects of development. However, the
focus will be on economic aspects, thanks to the participation in the economic research
activity of the department, with experience in policy evaluation, investment planning,
sustainable investment selection, regional sustainable development, quantitative
assessment of sustainability.

For this scholarship a period of internship is planned at Technova Consorzio Politecnico per
l'innovazione S.c.a R.1., Napoli

Suggested skills for this research topic

|deally, a successful candidate should present a background in economic and policy analysis,
together with strong ability to analyse and interpret data. Experience in data analysis (even
through econometric modelling software) will be considered an additional asset. A strong
interest for multidisciplinary research is required, as well as good knowledge of spoken and
written English language.

Type of scholarship and obligations

The type of this scholarship is: Pubblica Amministrazione (Public Administration). This scholarship is funded by the
Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of
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the scholarship is subject to the positive verification of eligibility and to the final confirmation by the Ministry of
University and Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art.
9 of the announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Developing innovative approaches for cascading effects to
improve flood risk management actions with a specific interest on
the functional vulnerability of critical infrastructures.

Reference Person: Aronica Giuseppe Tito (giuseppetito.aronica@unime.it)

Host University/Institute: University of Messina

Research Keywords: Resilience and risk impact
Critical infrastructures

Sustainable engineering

Reference ERCs: PE8_3
SH7_6
PE8_N

Reference SDGs: GOAL 11: Sustainable Cities and Communities, GOAL 13: Climate
Action

Description of the research topic

Risk analysis is central to Civil Protection activities and is the core element of risk
management. Specific “Risk Management Plans” are needed to ready Civil Protection
structures for tackling and managing an emergency. These identify the objectives that must
be followed and achieved for the organisation of a desirable response by the Civil Protection
when the event occurs.

The development of risk reduction strategies includes all aspects of risk management, from
prevention torecovery. Civil Protection has a central role in ensuring a resilient approach for
disaster risk reduction

The project aims at studying innovative approaches for the development of integrated flood
risk scenarios taking into consideration critical specific issues of areas at risk and the
consequences of high frequency/low damage events that affect them. High frequency floods
still involve and require mitigation actions on the part of civil protection and citizens before
floodwaters inundate the land and directly affect assets that can benefit from enhanced
protocol development based on realistic scenarios.

In particular, the main idea is to develop a supporting decision tool for the comparative
analysis of disaster reduction strategies in flood risk management, with a specific interest in
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studying the functional vulnerability of critical infrastructures in order to preserve their
efficiency during and after hazardous events.

This project will contribute to risk prevention addressing two challenging goals: firstly
deriving consistent risk scenarios at the micro-scale, for frequent events, focusing on
strategic infrastructures vulnerability; secondly defining effective strategies for managing
emergencies, focusing on the individuation of areas at risk of isolation, best routes to reach
populations, recovery areas, good practices to avoid the presence of citizens and cars in
flooded areas.

The project alsoaimsto support Civil Protection actions of risk reduction in at-risk territories
during and after emergencies, keeping at-risk citizens safe, through both flood water
avoidance and minimising disruption. Flood events cause both direct and indirect impacts,
referring to the losses or disruption caused by the direct contact with flood water or due to
the secondary effects.

For example. Transport infrastructures, can suffer structural (direct) damages after a flood
event and, consequently, lead to an isolation of flooded and also not flooded areas (indirect
effect). The efficiency of urban infrastructure is maintained if their disruption does not cause
injuries and their functional role is substituted by other infrastructures following alternative
routes. Identifying strategic buildings for citizen people recovery, defining the transferability
transitability and partial transitability damage states and providing the alternative routesin
both eventualities - including considerations on people behaviour, human resources and
costs of alternative actions - is an important contribution to mitigate events’ consequences
by maintaining efficient infrastructures during and after disasters. Event management
protocols benefiting from such considerations.

The main activity of the PhD student will be at the Water Engineering Research Group at the
University of Messina, which will be integrated with two training periods, one abroad (6
months) at University of Bristol (one of the main European centres on the topic of the thesis)
for an improvement of knowledge to flood resilience for the transport infrastructure and one
at the Department of Civil Protection of the Sicily Region to improve the aspects related to
disaster reduction strategies during and after hazardous events.

Research team and environment

TThe research activity wilt take place at the Department of Engineering, University of
Messina. Within the Research Group of Water Engineering and Hydrology coordinated by
Prof. Giuseppe T. Aronica. The Group includes an Associate Professor and other members
(PhD students, Post-Docs, Research Assistants) and cover research topics related to flood
risk management and flood defense design, flood propagation modelling, hydrological and
hydraulic modelling of flash floods and debris flows, flood vulnerability and damage
evaluation, pluvial flooding, sustainable urban drainage systems. Flood early warning,
stochastic hydrology applied to the analysis of extreme hydrometeorological events. The
research activities are supported by several national and International grants in the field of
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flood risk assessment and mitigation, damage evaluation, development of disaster risk
reduction strategies. The Research Group collaborates with several other research groupsin
Italy (University of Palermo,lUSS Pavia, Polytechnic Milan, University of Naples, and others)
and abroad (University of Exeter, University of Thessaloniki, University of Bristol, Middlesex
University, University of Sarajevo and others).

Suggested skills for this research topic

The ideal candidate shuold have a background in civil and environmental engineering studies,
in particular in the field of urban and riverine flooding, flood vulnerability and damage
evaluation.

Familiarity with programming languages such as Matlab, R, Fortran, will be positively
considered, as experiences in statistics, data analysis and socio-economic modelling will be
an added value. Fluency in English, both written and spoken is recommended. Finally, the
candidate shuold be strongly motivated to work in a collaborative environment, with an
interdisciplinary approach. A wllingness for international mobility is required

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

A systemic framework for climate risk assessment and
management

Reference Person: Arosio Marcello (marcello.arosio@iusspavia.it)

Host University/Institute: |IUSS Pavia

Research Keywords: Systemic climate risk
Indirect climate impacts

Graph and network theory

Reference ERCs: PE8_3
PEG_6
SH1_6
Reference SDGs: GOAL 8: Decent Work and Economic Growth, GOAL 9: Industry,

Innovation and Infrastructure, GOAL 13: Climate Action

Description of the research topic

Assessing the risk of complex systems to natural hazards induced by climate and its change
is an important and challenging problem. In today's intricate socio-technological world,
characterized by strong urbanization and technological trends, the connections and
interdependencies between exposed elements are crucial. In this context of complex
relationships, the scope of this research will be a paradigm shift in collective risk
assessments: from a reductionist approach (i.E., based on the sum of the risk evaluated
individually at each of its elements)to a holistic one (i.E., the whole system is a unique entity
of interconnected elements, where those connections are considered to assess risk more
thoroughly).

The research will progress on the activities at IUSS on the development of an innovative
holistic approach (Arosio et al., 2020, “A holistic graph-based assessment approach for
natural hazard risk of complex systems”) that allows to analyze risk in complex systems based
on a graph, the mathematical structure to model connections between elements. The
approach proposes to represent the exposed elements of the system and their connections
(i.E., the services they exchange, doi:10.5194/nhess-20-521- 2020) with a weighted and
redundant graph. By mean of it, it assesses the systemic properties, such as authority and
hub values and highlighted the centrality of some “critical” exposed elements. Furthermore,
it is possible to use the graph as a tool to propagate the damage due to extreme climate
events into the system, for not only direct but also indirect and cascading effects, and,
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ultimately, to better understand the risk mechanisms of natural hazards in complex systems.
Finally, the graph can also account for the resilience characteristics of the system according
to the United Nations General Assembly definition.

Based on the state of art, internal and external to the IUSS's team, the candidate needs:

- to critically review the most recent literature, tools and database of collective risk
assessment, with focus on climate-related hazards;

- to develop a novel methodology for the climate risk assessment using a systemic
approach;

- to collaborate both with IUSS research team and the research team of the other
Universities in the PhD consortium in a multi-disciplinary context;

- to disseminate results at international conferences and workshops

Research team and environment

IUSS mission is to provide advanced education to undergraduate and graduate students, as
well as fundamental and applied research in the fields of Science, Technology, Engineering
and Mathematics (STEM), and Human, Social and Life Sciences. At IUSS, PhD candidates will
find an open multidisciplinary environment offering real opportunities for developing
academic and professional tools for facing the challenges arising from increasing complexity
and fast changes in the society and the environment. IUSS is always and actively committed
towards internationalisation, inclusion and diversity. The selected candidate will join the
research centre on Climate change impAct studies for RISk MAnagement (CARISMA). The
CARISMA team is composed by STEM and Social scientists working in the prism of climate
change on: data analysis and modelling of Earth system and economic system processes;
impact assessment of extreme natural events and anthropogenic activities on human and
natural environments; risk management of natural and anthropogenic hazards; formulation
and proposal of new economic, political and legal models of sustainable development.

For this scholarship a period of internship is planned at CRIF SpA, Bologna

Suggested skills for this research topic

The ideal candidate will have experience with most of these topics: quantitative risk
assessment, graph theory, statistical analysis and large dataset. Theoretical knowledge is
mandatory and professional application could be an advantage. The candidate should be
passionate on research topics, hardworking, self-motivated, have an open-mindedness to
look for new solutions and methods of doing things and creativity in analytical thinking to
extract meaning from sets of data. The candidate should desire to join a multi- and inter-
disciplinary research team, open to learn new topics from other sectors and effectively
communicate to colleagues with different background. Competence on programming
languages is preferable.

Type of scholarship and obligations
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The type of this scholarship is: Dottorati Innovativi (Innovative PhD courses). This scholarship is funded by the
Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of
the scholarship is subject to the positive verification of eligibility and to the final confirmation by the Ministry of
University and Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art.
9 of the announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Sustainable mobility determinants in urban contexts: demand and
supply analysis and policy design

Reference Person: Bergantino Angela Stefania
(angelastefania.bergantino@uniba.it)

Host University/Institute: University of Bari “Aldo Moro”

Research Keywords: Urban sustainable mobility
Consumers preferences
Urban transport services
Reference ERCs: SH7_9
SH7_7
SH7_6

Reference SDGs: GOAL 11: Sustainable Cities and Communities, GOAL 12:
Responsible Consumption and Production, GOAL 13: Climate
Action

Description of the research topic

Reducing air pollution in urban areas is one of the most important urban planning challenges
of recent years. Transport is responsible for around 25% of the planet's greenhouse gases,
with over 70% of these produced by urban and peri-urban mobility by cars, buses, vans, etc.
For the movement of people and goods EEA (2021). For this reason, the EU objective is to
reduce greenhouse gas emissions from transport by 90% by 2050.

The research project aimstoinvestigate how virtuous forms of urban mobility - such as active
mobility, shared mobility, public transport services - and innovative organizational forms and
means of transport - such as unmanned private/collective and urban air mobility vehicles -
can offset the negative externalities linked to urban passengers and freight road transport.
Considering also the role of mobility in relation to urban inclusiveness and accessibility to
essential services, the research could assess how these forms of urban mobility could
contribute to inducing a long-term reduction of the environmental footprint pursuing the UN
Sustainable Development Goals (SDG11, SDG12 and SDG13).

The project will have a threefold approach: i) it will assess the factors that can support the
transition toward less impacting forms of transport and urban mobility starting from the
analysis of the state of the art of the supply (various forms and organizational structures of
the new vehicles and fuels available or developing) and of the elements that guide demand
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(individual and group behaviour in relation to the adoption of these solutions/technologies
and to mobility and, more generally, urban environment perception), ii) it will define the
elements for the design of public policies and incentives adopting a behavioural approach
and provide a policy assessment and evaluation in terms of modal shift, spatial distribution
of mobility, behavioural change and environmental impact; iii) it will yield insights for
public/private operators active in this segment of the market still relatively unknown.

Considering the nature of mobility several research lines can be developed within this broad
framework: i) identifying and assessing local factors that facilitate the diffusion of
sustainable mobility practices - which include territorial factors (presence of urban mobility
plans, structure of the city and distribution of services, state of the infrastructures),
normative factors, demand factors (users’ willingness to pay and use a sustainable form of
commuting, socio-economic factors facilitating the modal switch) and supply factors
(product design and mobility planning maximizing the use of sustainable commuting and last-
mile logistics); ii) studying consumer’s attitudes and preferences using stated
preference/revealed preference and geospatial data provided by local service operators
(demand-side analysis) for different forms of sustainable transport; iii) defining firms’
opportunities (sharing services, unmanned vehicles, new fuels, last-mile logistics, etc); iv)
develop guidelines for municipalities and policymakers to promote sustainable forms of
mobility.

The demand side may be studied with analytical approaches such as multi-criteria analysis,
agent-based models, discrete choice models and spatial econometrics using GPS data of
current users and available satellite data. The candidate will also focus on the services
provided by local transport operators(supply side)and the policies to support these services
at the urban level (municipalities, metropolitan cities, regions), including urban planning and
intervention on the spatial structure of the city. About the supply-side analysis, an overview
of the service characteristics(pricing strategies, the density of service, urban policies, public
funding, design, technologies, etc.) will be studied at the urban and national level, with a
comparative overview of international best practices, to understand the main trends and
innovations in the sector and their impact on the individuals’ behaviour, on firms' strategies,
on policy design.

Research team and environment

The research team is led by Professor Angela Stefania Bergantino, full professor of Applied
Economics and Transport Economics at the University of Bari. Professor Bergantino has held
and currently holds senior positions in the transport sector at the national level. She was
president of the Italian Society of Economics of Transport and Logistics (2016-2021) as well
as a member of the “Technical Mission Structure” of the Ministry of Infrastructure and
Transport and consultant, over the years, for other Ministries and national and international
research bodies. She sits as an independent in the Board of ENAV SpA (sustainability
committee)and in Exprivia SpA. In the past, the team has already focused its attention on the
role of sustainable territorial infrastructures and smart mobility as a driving force for
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sustainable accessibility and the regional economy in general. The project proposal has a
strong innovative content with respect to both the multidisciplinary composition of the
working group and the ability to integrate heterogeneous aspects of the theme of
sustainability declined on an urban scale. The research team is also composed by prof.
Andrea Morone, Stefano Galavotti, Gabriele Tedeschi, Mario Intini, Ada Spiru (specialized in
sharing mobility, transport economics, economics of public choices, experimental
economics, environmental economics, econometric modelling, requlation)and several post-
doc and PhD students in economics. The group cooperates also with Giuseppe Pirlo
(informatics) and Alessio Pollice (statistics) on smart cities and specific analytical
competences. The PhD candidate will use the laboratories, classrooms and research
infrastructures made available by the Department. These are i) experimental economics
laboratory (ESSE); ii) the Economics laboratory applied to transport, territory and businesses
(LEATTI) - both equipped with computers, printers and simulation and statistical software
specific to research activities.

Suggested skills for this research topic

Candidates should preferably have an academic background in economics and data analysis,
analytical capabilities, the ability to handle and analyze large datasets and perform
quantitative research in econometrics and social sciences. Fluency in English is
recommended.
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Curriculum: 2. Socio-Economic Risk and Impacts

Climate Change Impact on Economic Systems and Policies for an
Orderly Transition

Reference Person: Caiani Alessandro (alessandro.caiani@iusspavia.it)

Host University/Institute: |IUSS Pavia

Research Keywords: Climate Change
Macroeconomic Modeling

Physical and Transition Risks

Reference ERCs: SH1_1
SH1.12
SH1_3
Reference SDGs: GOAL 8: Decent Work and Economic Growth, GOAL 10: Reduced

Inequality, GOAL 13: Climate Action

Description of the research topic

The candidate should have a background in economic studies, in particular in the field of
macroeconomic analysis. His training and research activity will center on the study and
development of models aimed at achieving a better understanding of the interactions
between climate, the environment, and the economy. The focus will be on the effects of
climate change on the real and financial spheres of the economy, with the aim of identifying
the most suitable economic policies and the regulation schemes to mitigate the economic
risks connected both to global warming and to the transition from a carbon-intensive to a
low-carbon economy. The candidate will be encouraged to adopt a multidisciplinary approach
and to use a wide range of tools such as dynamic heterogeneous-agent models(.E.G. Agent-
Based Models), Integrated Assessment Models, econometric models, network analysis and
machine learning techniques, behavioral and experimental economics methods. The
research activity will be carried out in the research centre on Climate change impAct studies
for RISk MAnagement (CARISMA) of IUSS.

Research team and environment

IUSS mission is to provide advanced education to undergraduate and graduate students, as
well as fundamental and applied research in the fields of Science, Technology, Engineering
and Mathematics (STEM), and Human, Social, and Life Sciences. At IUSS, PhD candidates will
find an open multidisciplinary environment offering real opportunities for developing
academic and professional tools to face the challenges arising from increasing complexity
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and fast changes in the society and the environment. IUSS is always and actively committed
towards internationalisation, inclusion and diversity. The selected candidate will join the
research centre on Climate change impAct studies for RISk MAnagement (CARISMA). The
CARISMA team is composed by STEM and Social scientists working in the prism of climate
change on data analysis and modelling of Earth System and Economic System processes;
impact assessment of extreme natural events and anthropogenic activities on human and
natural environments; risk assessment and management of natural and anthropogenic
hazards; and formulation/proposal of new economic, politicaland legal models of sustainable
development.

Suggested skills for this research topic
Background in Economic Studies
Good Programming Skills

Econometric & Statistical Skills

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Irreconciliable sustainabilities? The critical macro financial side of
green transition; a macro modelling perspective

Reference Person: Caverzasi Eugenio (eugenio.caverzasi@uninsubria.it)

Host University/Institute: Universita degli Studi dell'Insubria

Research Keywords: Green transition financial sustainability
AB-SFC models
Macro Finance on public and private debt sustainability

Reference ERCs: SH1_.15 Public economics; political economics; law and
economics

PE3_15 Statistical physics: phase transitions, condensed matter
systems, models of complex systems, interdisciplinary
applications

SH7_6 Environmental and climate change, societal impact and
policy

Reference SDGs: GOAL 8: Decent Work and Economic Growth, GOAL 12:
Responsible Consumption and Production, GOAL 13: Climate
Action

Description of the research topic

Macroeconomic research has tried, inrecent years, to offer its contribution to the studies on
the transition toward a more sustainable socio-economic system (see the Nobel prize to
Nordhaus in 2018). The perspective applied until now focuses on the interactions between
economic activity and pollution, and on the feedbacks effects on one-another: economic
activity creates pollution which in turn increases temperatures, causing potentially
devastating effects on the environment and this may be harmful to the economic system. In
a nutshell, the question is: what is the level of GDP growth that we can maintain without
excessively affecting the environment?

Recent publications cast doubts on this perspective (e.G. BIS, 2020; Keen et. Al 2021),
underlying (i) how non-linearities and tipping points make forecasting unreliable in the
medium run and, most importantly, (ii) how, due to the disastrous potential consequences,
errors are simply unacceptable on this issue.

This project aims at proposing a different point of view. The goal is to understand how to
make a green transition financially sustainable. Both the public and the private sector will be
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involved in the transition, and both may rely on different sources of financing. Where to find
the required funds? How to avoid bubbles and inflation? How to combine this with the current
high level of public debt?

In order to provide answers to these questions, the model will rely on AB-SFC (Agent-Based
Stock-Flow Consistent) models, a rather innovative macro modeling approach in which the
bottom-up perspective of AB models combines with the comprehensive macro accounting
of SFC models, which fully integrate the real and the financial side of the economy(Caiani et
al. 2016). This gives the chance not only to simulate different financial and productive
structures but also to assess the implications and feedback between the micro-level (where
most policies must be implemented) and the macro-level (where the outcomes emerge);
hence developing a complex system to inform policymakers and further research.

The financial side will be developed to assess the impact of the numerous proposals which
are being put forward, related to monetary and fiscal policy on the one hand(Green New Deal,
Green Quantitative Easing, Green Taylor Rule, Green Capital Adequacy Ratio), and on the
financial system on the other hand (es. Green Bond, Green portfolios). The real side of the
model will try to incorporate elements and data obtained by the collaboration with the other
departments of the Uninsubria involved in the project (more on this below).

The problems that this project addresses have indeed self-evident implications in empirical
and quantitative terms. Which are the foreseeable private and public debt levels? Which is
the required speed of transition of financial portfolios? What is the level of investment and
returns needed in order to avoid bubbles and financial crashes? These issues represent
possible and highly promising extensions of this project.

BIBLIOGRAPHY

Bolton, P., Després, M., Pereira da Silva, L. A., Samama, F. And Svartzman, R., (2020), The
green swan, Bank for International Settlements. January

Caiani, A., Godin, A., Caverzasi, E., Gallegati, M., Kinsella, S. And Stiglitz, J.E., 2016, "Agent
based-stock flow consistent macroeconomics: Towards a benchmark model", with
Alessandro Caiani, . Journal of Economic Dynamics & Control, 69, pp. 375-408.

Keen, S., Lenton, Tm M. Antoine Godin, A., Devrim Yilmaz, D., Grasselli, M.Timothy and Garrett,
J. 2021. Economists'erroneous estimates of damages from climate change,

Nordhaus W.D. 1991. The Cost of Slowing Climate Change: a Survey. The Energy Journal 12,

Research team and environment

The PhD student will have the chance to take part in a group of students and researchers
collaborating on similar topics with Eugenio Caverzasi and his co-authors at the Universita
Politecnica delle Marche (Ancona), Greenwhich University, University Jaume |, (Castellon),
Scuola Superiore Sant'’Anna(Pisa).
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The project will be carried out in collaboration with colleagues of the Department of
Economics of the Universita degli Studi dell'Insubria and with other members of the Board of
the Ph.D. Program in Methods and Models for Economic Decisions (MMED), for which Eugenio
Caverzasi is a lecturer and member of the board, with among others professor Elena Maggi,
an active member of the PhD-SDC network.

For the modelization of the non-financial sector and of the impacts of economic activities on
the environment, the Ph.D. Student will also have the possibility to collaborate with professor
Mauro Guglielmin from the Department of Applied and Theoretical sciences and professor
Nicoletta Cannone from the Department of Science and High Technology.

Moreover, the Economic team of the Department of Economics collaborates with several
national and international universities, such as the Polytechnic University of Milan, the
University of Padova, Venice International University, IUAV Venice, the University of Torino,
the University of Milano-Bicocca, the University of Lugano, the Joint Research Center, the
University of West of England Bristol, and with the Friedrich Schiller Universitat Jena and the
Hohenheim University, specialized in bioeconomy.

Suggested skills for this research topic

|deally, the candidate should have a Master's degree in Economics, with good quantitative and
programming skills.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Innovative start-ups for a more innovative and sustainable
economy

Reference Person: Colombelli Alessandra (alessandra.colombelli@polito.it)

Host University/Institute: Politecnico di Torino

Research Keywords: Innovative start-ups
Eco-innovations
Digital technologies
Reference ERCs: SH1_9
SH1.10
SH1.12

Reference SDGs: GOAL 9: Industry, Innovation and Infrastructure, GOAL 12:
Responsible Consumption and Production, GOAL 13: Climate
Action

Description of the research topic

The research is positioned at the intersection between entrepreneurship and sustainable
development. The project will analyse the trends and practices of innovative companies
responding to the challenges of climate change and acting towards a sustainable economy
within the context of the European Green Deal, focusing on the green strategies of innovative
startups. The project includes three interrelated research themes:

1) INNOVATION: What is the role of start-ups for the generation and dissemination of green
technologies in support of a more innovative and sustainable economy? Are these
innovations linked to other relevant aspects of sustainability, such as diversity and inclusion,
resilience (especially in the post-COVID world) and good governance?

2) PERFORMANCE: How can start-upsjointly leverage digitaland green technologies and best
practices to become more competitive while helping the transition to a more sustainable
economy? What are the key trade-offs? Which companies are the most successful at linking
climate risk management, eco-innovation and financial outcomes?

3) POLICIES: How much do regional, national and European policies and institutions
encourage and protect the eco-innovative and sustainable activities of entrepreneurs? Are
other policies that encourage green entrepreneurship (labels, reporting requirements, value
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chain disclosure, anti-greenwashing actions) complementary to those targeting innovation
systems?

Research team and environment

Beyond Prof. Colombelli, the closest research team includes another researcher RTD-A
(Chiara Ravetti) who specializes in socio-economic sustainability and has already been
working with Prof. Colombelli on the identification of green innovative start-ups in the Italian
context; and another PhD student working on the research project “Sustainable business
strategy, organization and innovation”. Furthermore, the doctoral student will be part of the
Department of Management and Production Engineering of the Politecnico di Torino, which
concentrates economics and business expertise across numerous areas related to the
research project (strategy, digitalization, industry 4.0, innovation, entrepreneurship, social
innovation, incubators). Moreover, the PhD student will be part of the Entrepreneurship and
Innovation Center (EIC), a knowledge-hub specialized in entrepreneurial and innovative
ecosystem. During the PhD, the doctoral student will have access to the equipment of the
Laboratory of Production and Economics (LEP) and, in particular, the following tools:
software for economic-statistical analysis (Stata, Matlab), proprietary databases with
characteristics of companies and patents such as Amadeus and Orbit, data on innovative
start-ups, SMEs and particular cases of sustainable entrepreneurship (B-corporations).

Suggested skills for this research topic

The ideal candidate is a proactive, highly motivated and independent person, with an
understanding of the economic and business challenges posed by climate change and
sustainability transitions, capable of quantitative as well as qualitative data analysis
(knowledge of econometrics and statistics constitutes a preferential skill, but is not a
prerequisite)
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Curriculum: 2. Socio-Economic Risk and Impacts

Environmental policies and consumption choices for low carbon
and circular transitions

Reference Person: D'Amato Alessio (damato@economia.uniroma2.it)

Host University/Institute: University of Rome Tor Vergata

Research Keywords: Environmental Economics and Policy
Consumers behaviour

Sustainability transitions

Reference ERCs: SH-1.12
SH_1_8
SH_1_7
Reference SDGs: GOAL 12: Responsible Consumption and Production, GOAL 13:

Climate Action

Description of the research topic

The aim of this research project is to make advancements in the analysis of the barriers and
drivers of the low carbon and circular economy transitions, adopting an economic and
econometric lens but in a way that will be open to interdisciplinary approaches. The
scrutinized transitions require actions both from institutions (EU, State, regional and local
level) and from firms and consumers, in order to be feasible, and a significant number of
potential complementarities and trade-offs needs to be addressed, in line with the
multiplicity of objectives included both in U.N. Agenda 2030 and in the EU Green Deal. This
project will contribute and provide food for thought both for research and for policy making,
focusing specifically on the interlinkages between policies and consumers’ behaviours. More
specifically, the aims of this project will be twofold:

1. Highlight relevant (traditional and innovative) policies that are expected to enhance the
transition, measuring at the same time the degree of implementation, and

2. Analyse empirically and rationalize theoretically the most relevant drivers of the low-
carbon and circular economy transitions, by measuring consumers’ attitudes and behaviours,
and by understanding relevant drivers that may potentially improve or worsen policy and
other interventions'results by triggering complementarities or trade-offs.

Under a policy perspective, a broad as well as case-study based approach may be adopted,
focusing on interventions ranging from traditional ones (e.g. from environmental market
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based approaches to demand side Green Public Procurement strategies), to “behavioural”
ones, for example based on consumers’ motivation and choice architecture. The overall
outcomes of the project are expected to be high level research results, potentially worth
considerationin highly reputed international journals or other publication venues, and will be
presented in top conferences in the relevant fields (e.g. Ecological and Environmental
Economics conferences). They are however expected to also produce policy relevant
actionable insights.

Research team and environment

The project will benefit of the very lively and high level research environment of the
Department of Economics and Finance (DEF), Faculty of Economics, at the Tor Vergata
University. The high quality of research is, in general, testified (among other things) by the
award of the 2018-22 Department of Excellence MUR funding. Also, research in
Environmental Economics has a long tradition in the context of the Department’s activities,
and several relevant events have been hosted by the Faculty of Economics(including: the 2011
EAERE Annual Conference, the 2017 IAERE Annual Conference, the 2019 IAERE School on
Green and Climate Finance, the 2021 SEEDS Workshop). Researchers from DEF that work in
the fields of Environmental and Ecological Economics have beenand are involved in high level
publication efforts (including, among others, papers published in international journals such
as Ecological Economics, Environmental and Resource Economics, European Economic
Review, Resource and Energy Economics) on topics related to the project. Finally, project
development will also benefit from the involvement of the University of Tor Vergata in the
SEEDS inter-university network (www.sustainability-seeds.org). SEEDS units are involved in
international projects, such as the 2022-26 ETC/CE - European Topic Centre on Circular
Economy and Resources use, that supports the European Environment Agency (EEA) in
designing strategies along the green and circular economy transitions.

For this scholarship a period of internship is planned at SEEDS, Ferrara

Suggested skills for this research topic

The ideal candidate for this project has a degree in economics or related fields, and also
features a good quantitative background (statistics and/or econometrics), together with
knowledge of environmental and resource economics and a strong interest in learning
advanced techniques for analysis. The interdisciplinarity of the project may also imply, in
principle, the possibility of mixed approaches (quantitative/qualitative).

Type of scholarship and obligations

The type of this scholarship is: Pubblica Amministrazione (Public Administration). This scholarship is funded by the
Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of
the scholarship is subject to the positive verification of eligibility and to the final confirmation by the Ministry of
University and Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art.
9 of the announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

The Dark Side of Innovation: Predicting and Assessing Patent
Toxicity
Reference Person: Giuliani Elisa (elisa.giuliani@unipi.it)

Host University/Institute: University of Pisa

Research Keywords: Innovation
Patents
Toxicity
Reference ERCs: SH1
SH1_9
Reference SDGs: GOAL 3: Good Health and Well-being, GOAL 9: Industry,

Innovation and Infrastructure, GOAL 12: Responsible
Consumption and Production, GOAL 14: Life Below Water, GOAL
15: Life on Land

Description of the research topic

The proposed research project investigates the nature and dynamics of dark innovations, i.e.
Innovations that possess intrinsic features that can damage human health and the
ecosystems. Grounded in the broader area of innovation studies, the proposed research
project aims at exploring the extent and modalities under which companies invent "dark"
technologies and contribute to their diffusion and perpetuation in the market. The main unit
of analysis is expected to be patent data as a key measure of innovation or firm-level
innovation. More practically, the research project focuses on the chemical industry (or
industries where chemical compounds are core e.g. Cosmetics or household products) and
the successful candidate is expected to undertake advanced patent analysis. The proposed
research will touch upon three thematic issues:

1) It will contribute to the measurement of the impact of patents on innovation by expanding
the current spectrum of patent measures and by estimating patents’ potential environmental
and human health hazards. The focus is likely to be on chemical patents with the aim of using
methods of computational chemistry (e.g. 0SAR models) to assess their potential toxicity.
Knowing well in advance how much a new chemical compound is toxic will help to predict
future hazards and have a better understanding of the extent to which research conducted in
R&D labs is helping (or not) to meet pressing environmental targets - which is a domain that
has so far been almost completely overlooked by innovation scholars.
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2) It will contribute to addressing environmental challenges and help meeting the EU Green
Deal goal of a toxic free future. Questions about whether innovations on agro-chemicals or
other chemical sub-industries will make us safer in the future are very important as growing
scientific evidence is being produced about the nexus between exposure to given toxicants -
evenat low doses-and numerous of the dominant diseases of our times, including Alzheimer,
autism and cancer. Hence, it is very important that we know more about the intensity,
geography and ownership of the inventive activities of potentially highly hazardous
chemicals. This project seeks to make an unprecedented step in this direction by combining
patent analysis with methods of computational chemistry.

3) Third, the proposed project aims at assessing the impact of public policy and the reqgulatory
landscape on patent production. In Europe there is a stringent but also relatively recent(2007)
legislation on chemicals (REACH - Registration, Evaluation, Authorisation and Restriction of
Chemicals), but it is still not well known whether it works as intended, and this project will for
the first time undertake an impact evaluation study on the efficacy of the REACH requlation
to prevent toxic patents from being produced and their related products marketed in the
European Union or elsewhere.

Research team and environment

The PhD student will be affiliated to REMARC. REMARC is part of the Department of
Economics and Management (DEM) of the University of Pisa (UNIPI). Its primary goal is to
conduct cutting-edge research on responsible management and sustainable development
and to have an impact on managers, policy makers and other stakeholders. People at our
centre work on three main focus areas - i.e. International Business and Human Rights;
Communicating and Practising Corporate Social Responsibility and Societal Transition for a
Sustainable Economy - and on a set of smaller related projects, including research on
Responsible and Dark Innovation. Our team includes DEM faculty members and external
collaborators from different disciplines including Economics, Management, Statistics,
Political Science, International Law, Development Studies and Business Ethics. REMARC is
part of the Sustainability Centres Community (SCC), hosted by the Network for Business
Sustainability (NBS), and member of the BHRights Initiative. The center has strong
international connections through the network of external affiliates.

Suggested skills for this research topic

Background in economics, management and related fields, or alternatively, background in
chemistry, pharmacology or related fields, with an interest for innovation studies.

Type of scholarship and obligations
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The type of this scholarship is: Ricerca PNRR (PNRR Research).This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Sustainable Tourism, impacts of the introduction of the eco-labels
on family desitination choices

Reference Person: Guerriero Carla (carla.querriero@unina.it)

Host University/Institute: Universita degli Studi di Napoli Federico Il

Research Keywords: Household collective model of decision
Sustainable Tourism

Environmental Economics

Reference ERCs: SH1_.12
SH1_8
Reference SDGs: GOAL 11: Sustainable Cities and Communities

Description of the research topic

Climate change is the greatest threat humanity now faces, with profound implications for
world peace and stability (United Nations, 2021). Yet climate scientists judge the resolutions
of the latest COP26 as still insufficient to meet the targets of the Paris agreement (Masood
and Tollefson, 2021).

Ecolabels (e.G. Bandiera Blu) identify the quality of touristic destinations amenities and have
been shown to be environmentally preferable in their category, enabling consumers to make
informed ontarvel destinations environmental performance(Schwartzet al., 2020). However,
the effect of ecolabels on families’travel destination choices has not yet been studied (Potter
etal., 2021).

Families with children may be more environmentally sensitive. Young people are not only
victims of climate change; they can also be powerful agents, as FridaysForFuture
demonstrates. But there is only limited evidence concerning the power of children in
households’ decision-making.

Sustainable Families addresses a set of research questions:

- Household members’ preferences: how does introduction of ecolabels affect the choices of
individuals from different generations on travel choice destinations? Do
similarities/differences between members vary with the family’s socioeconomic status?

- What decision-making power is wielded by each member of the family? Who is the ultimate
decision maker when it comes to sustainable travel destination choices? When do children
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start influencing decisions on sustainable travel choices and how does their influence change
with socioeconomic status?

Research team and environment

Dipartimento di Scienze Economiche e Statistiche offers a vibrant environment for
international students. The diversity of research areas covered by the faculty allows students
to write their thesis in several fields of economics and finance. Doctoral students are
exposed to a vibrant research environment, by participating to the weekly seminars
organized by CSEF (https://csef.It/), and interacting with its Research Fellows as well as the
international visitors frequently present at CSEF.

For this scholarship a period of internship is planned at Legambiente Iride, Napoli

Suggested skills for this research topic

The ideal candidate should have a strong background in microeconomics and statistics.

Type of scholarship and obligations

The type of this scholarship is: Transizioni Digitali ed Ambientali (Digital and Environmental Transitions). This
scholarship is funded by the Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund.
The definitive assignment of the scholarship is subject to the positive verification of eligibility and to the final
confirmation by the Ministry of University and Research (MUR). The acceptance of the scholarship entails
additional obligations as set out by art. 9 of the announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Detecting SMEs’ contribution to SDGs environmental challenges
with big data

Reference Person: Lattanzi Nicola (nicola.lattanzi@imtlucca.it)

Host University/Institute: IMT School for Advanced Studies Lucca

Research Keywords: Small and medium-sized enterprises
Sustainable Development Goals
Machine learning
Reference ERCs: SH1_10 Management; strategy; organisational behaviour

SH1_9 Industrial organisation; entrepreneurship; R&D and
innovation

Reference SDGs: GOAL 6: Clean Water and Sanitation, GOAL 13: Climate Action,
GOAL 14: Life Below Water, GOAL 15: Life on Land

Description of the research topic

The research line is focused on the assessment of SMEs’ contribution to the United Nations'
Sustainable Development Goals (SDGs), analyzing big data collected from the Internet and
online social networks with advanced methodologies (e.G. Machine learning, complex
networks methods). Specific focus will be given to the assessment of SMEs’ contribution to
the environmental group of SDGs (namely, goals 6, 13, 14, 15). SDGs were established in 2015,
and have put substantial pressure on international economies and firms to meet them by
2030. They are addressed to all players in society, but academics and professionals
acknowledge the relevance of firmsin particular. Although firms have increasingly been using
the Internet to disseminate their activities concerning sustainability, few studies include
websites and online social networks to understand the extent to which companies are
contributing to SDGs. Specifically, this research line aims at developing an empirical
investigation of firms'advancements towards SDGs in the post-Covid scenario, which pushed
the need for companies to change their business models into more sustainable ones. It
combines big data and naturally occurring information from the Internet and online social
networks to collect information on firms'advancements towards environmental SDGs.

The ultimate target of this research line is the proposal of a solid and comprehensive
methodology for the assessment of SMEs’ contribution to environmental SDGs in a quick and
low-cost way, which could support managers, entrepreneurs and policymakers when
designing their strategies and decision-making.
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Research team and environment

The IMT School for Advanced Studies Luccaisa Public University School for Higher Education
and Research with a special statute that focuses on the analysis of economic, societal,
technological and cultural systems. The campus includes spaces for research and
laboratories, courses, and living and recreation. The PhD candidate will have the opportunity
to work in collaboration with scholars affiliated to the Laboratory for the Analysis of compleX
Economic Systems(AXES) of the IMT School for Advanced Studies Lucca. AXES is a research
unit whose work spans different fields of economics: from economic theory to applied
econometrics, from international economics to political economy, from spatial and urban
economics to industrial organization and business economics. Researchers incorporate
skills and tools from different disciplines, including graph theory, the physics of complex
systems and data science. AXES hosts seminars and dissemination events on areqgular basis,
and the chosen PhD candidate will be expected to attend these events as well as be actively
involved in the unit's dissemination and other research activities. Scholars affiliated to AXES
have published in top journals including the Journal of Business Ethics, Scientific Reports,
Journal of Small Business and Enterprise Development, PlosONE, and Machine Learning,
among others. Website: https://axes.Imtlucca.lt/.

Suggested skills for this research topic

A Master degree in economics, management studies, or a similar field is preferred. Because
the project's methodological focus will be quantitative, it is highly required that the candidate
has a strong background in statistics and/or econometrics. Familiarity with some statistical
software packages(e.G., R, Stata)and/or programming languages (e.G., MATLAB, Python) is
appreciated. Fluency in English, both written and spoken, is recommended. We cannot
expect candidates to be proficient in most of the needed knowledge fields because the study
is heavily inter-disciplinary. As aresult, we want individuals who are eager to study how to use
awide range of tools and become familiar with a broad range of disciplines, including network
analysis and machine learning techniques.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

The twin-transition geography: green & digital transitions across
heterogeneous regions

Reference Person: Montresor Sandro (sandro.montresor@gssi.it)

Host University/Institute: Gran Sasso Science Institute (GSSI)

Research Keywords: Green-transition
Regional-eco-innovation

Digital-transformations

Reference ERCs: SH1.12
SH7_7
SH1_9
Reference SDGs: GOAL 9: Industry, Innovation and Infrastructure, GOAL 11:

Sustainable Cities and Communities, GOAL 12: Responsible
Consumption and Production

Description of the research topic

The research project aims to investigate the extent to which the green and the digital
transitions can be combined to make local economies evolve along smart, sustainable and
inclusive patterns of growth. While not new, the debate about the so-called “twin transition”
has been revived by the Covid19 crisis, with recovery plans making it an absolute priority,
especially in Europe. However, this is occurring with scarce research on the enabling
conditions of the twinning at stake and with little attention to its distribution across regions
marked by heterogeneous levels of socio-economic development. In the absence of in-depth
regional research on the topic, policy agendas might end up following dangerous “one-fits-
all” recommendations, obtaining even perverse effects. More dedicated research appears
therefore necessary.

Greenhouse gas emissions and the entailed raise of global temperatures are making the
access to food and water uncertain, weather extremes and natural disasters more frequent,
and the threats to international peace and safety more insistent. A green transition is
necessary to “act forward”’. At the same time, the digital transition towards more powerful
and empowering digital technologies needs to be intertwined with the green one. On the one
hand, digital technologies pose serious environmental threats, which span from the depletion
of rare materialsin their production to the high energy consumption in their use. On the other
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hand, digital technologies offer important environmental opportunities, both in improving
green efficiency and footprint of current production and consumption modes and in
facilitating the development of new green technologies for that to happen.

The research project at stake addresses the extent to, and the conditions on which these
digital-green threats and opportunities are neutralize and exploited, respectively, across
local areas that differentiate into core and peripheral, urban and rural, industrial and
agricultural, to mention a few elements of socio-economic heterogeneity.

The research project builds on and extends recent research in the geography of eco-
innovation field, in transition ecological studies, and in the literature about new green
industrial path development. On this basis, it will address a series of more specific research
topics, among which:

- Regional patterns of “green digital” and “digital for green” production and consumption.
- Regional knowledge recombination at the core of new green & digital technologies.

- Regional items and bundles of green and digital activities.

- The twin transition relation with regional cohesion and growth.

- The twin transition in-between societal challenges and policy making.

The research will be realized by assembling a new bunch of datasets that, mainly but not
exclusively with respect to European regions, will collect and harmonize primary and
secondary data, both micro geo-referenced and meso-ones, functional to the construction
and econometric analysis of key variables and relationships in the relevant domains of the
research, among which: local introduction and adoption of green and digital technologies,
and of green and digital patterns of production and consumption; environmental impact of
the local production and use of digital technologies; local policy initiatives across the digital
and green domain and their detectable outcomes.

Research team and environment

The research will be carried out within the Social Sciences Area (SSA) of the Gran Sasso
Science Institute (GSSI), located in L'Aquila.

The SSA team is made up of about 20 researchers actively involved in the GSSI mission of
carrying out frontier research and high-level doctoral education in Regional Science and
Economic Geography. In this field, the area offers its 4-year International PhD Program,
whose faculty includes outstanding international scholars and whose program comprehends
courses of relevance for the research project at stake and for the National PhD Program in
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Sustainable Development and Climate Change (https://www.Gssi.lt/education/regional-
science-economic-geography).

The SSA research team is engaged with five research tracks: i) Inner Areas and Peripheral
Development; ii) Disasters and Regional Resilience; iii) Human Capital, Migration and Local
Labour Markets; iii) Culture, Tourism and Regional Urban Development; iv) Regional Policy
Evaluation and Local Urban Governance; v) Business, Innovation and Environmental
Sustainability Within and Across Regions. The research project at stake will mainly refer to
research track v), but it will also intersect with the other four(i)and ii) in particular).

The candidate will have the opportunity to interact with the students of the PhD program of
the house, and to get advised by top-scholars in regional and innovation studies in a truly
interdisciplinary environment: both within the SSA, comprehending applied economists and
economic geographers using heterogeneous approaches
(https://www.Gssi.lt/people/professors/lectures-social-science-gssi-cities), and with the
other GSSI areas with which it reqularly interacts, that is, Physics, Mathematics, and
Computer Science.

Suggested skills for this research topic

The successful candidate is expected to have a good background of applied economic
studies and at least an introductory level of knowledge of the main issues and concepts in
regional and (eco-)innovation economics. Moreover, the candidate should have basic
econometric and statistical skillsand competencies in handling large databases, in particular
about innovation proxies like R&D and patent data.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR)of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Food system and biodiversity loss: a transition to more sustainable
behaviors

Reference Person: Morone Piergiuseppe
(piergiuseppe.morone@unitelmasapienza.it)

Host University/Institute: UnitelmaSapienza University of Rome

Research Keywords: Food system
Unsustainable consumption

Sustainability transition

Reference ERCs: SH1.12
SH1_7
SH7_6
Reference SDGs: GOAL 2: Zero Hunger, GOAL 12: Responsible Consumption and

Production, GOAL 15: Life on Land

Description of the research topic

Europe is currently facing several environmental, economic and social challenges,
aggravated by the COVID-19 crisis. However, the ongoing pandemic could provide an
opportunity to rethink economic and business models and policy, to favor innovation and a
Green Deal-oriented transition. In thisregard, there is growing interest in the development of
new production and consumption models. Such new models are crucial to address
sustainability challenges and to support an economic model that is more resilient to
exogenous shocks and able to address the ‘just transition’ pillar of the Green Deal(e.G. Ingrao
et al. 2018).

Thisneedto deploy new consumption and production models also appliesto the food system.
Indeed, there is increasing recognition that the prevailing food system is environmentally
unsustainable and socially unjust, a situation which has prompted different initiatives around
the world to propose, reinvent or institutionalise more sustainable practices, from individual
to global levels, and to develop more sustainable food systems(Allen, 2014).

Unsustainable mass consumption models have long characterized the European
manufacturing sector and - since the mid-twentieth century - have also expanded to the food
system. The negative consequences of these mass consumption models are amplified in
food systems by the difficulty to include negative externalities in food prices.
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Another distortion which regards specifically the prevailing food system is food
waste/surplus. The Food Loss Index of the UN Food and Agriculture Organisation (FAO)
estimates that 13.8 % of the food produced in 2016 was lost ‘from the farm up to, but
excluding, the retail stage’. This waste is generated throughout the supply chain, from
agricultural residues through industrial processing wastes to final household and catering
consumption surpluses.

Unsustainability of the current food system regards also the growing demand for nutrients
from meat-based Western food production and consumption patterns. This trend places
enormous pressure on the environment and threatens biodiversity as intensive farming and
husbandry is considered to be among the major drivers of biodiversity loss (Willett et al.,
2019).

Against this background, this research project will be articulated along the following three
research lines:

1. Assessing the impact of current unsustainable food production and consumption behaviors
(specifica ttention will be given to biodiversity)

2. ldentifying measures to prompt the needed changes in consumer behaviors (this will be
done mostly through behavioral and experimental economics methods, including nudging
techniques)

3. Measuring the existence of a green premium for biodiversity (both w.r.t. green
consumption and green finance).

Research team and environment

Research at UnitelmaSapienza (a young online & distance learning University directly linked
to Sapienza University of Rome)is carried out in various Laboratories, Research Centers and
Research Groups. The Bioeconomy in Transition Research Group (BiT-RG) is involved in
research concerning the emergence of a circular and bio-based economy relying on the use
of renewable resources for the production of novel products for various applications.

The scientific coordinator of the BiT-RG is Piergiuseppe Morone, Full Professor of Economic
Policy at UnitelmaSapienza. The group includes 14 additional members: prof. Donald Huisingh
(honorary member), 12 researchers from prestigious Italian and foreign universities and 1
administrative technician from the Management Control and Research Area of the University
(professional profiles available at the following link: https://www.Bioeconomy-in-
transition.Eu/people/).

Most of the BiT-RG research activities are channeled in the Sustainability Transition strategic
area:

Modern society has a dire need of bringing together economic efficiency, low environmental
impact technologies, and alternative feedstocks to conventional fossil fuel and raw
materials. This need calls for an efficient management of biomasses. Bearing these facts in
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mind, a transition from a society heavily based on mass consumption, uncontrolled waste
generation, and heavy fossil fuels exploitation toward one based on resource-efficiency, new
production and consumption behaviours, waste reduction, reuse, and valorization, seems a
desirable and much needed feat. This change involves a paradigm shift, which goes beyond
technological change - it involves big societal and institutional changes as much as the
development of radically new technologies.

Suggested skills for this research topic

Knowledge of quantitative and qualitative methods for empirical research in behavioural
economics, including survey analysis for consumers and field and laboratory experimental
economic analysis; interdisciplinary skills and motivations to create bridges between fields.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Climate extremes and policy action. The role of social networks.
Reference Person: Palma Alessandro (alessandro.palma@gssi.it)

Host University/Institute: Gran Sasso Science Institute (GSSI)

Research Keywords: Climate extremes
Social networks

Adaptation policy

Reference ERCs: SH1.12
SH1_15
SH7_6
Reference SDGs: GOAL 3: Good Health and Well-being, GOAL 8: Decent Work and

Economic Growth, GOAL 11: Sustainable Cities and Communities,
GOAL 13: Climate Action, GOAL 15: Life on Land

Description of the research topic

The effects of global warming are manifesting much in advance than previous forecasts. The
formation of “climate extremes” such as drought, tornadoes, heavy precipitations and heat
waves are the most concerning issue of global warming as their frequency, duration and
intensity have dramatically increased over the last b years in a scenario that is becoming the
“new norm". While there is an urgency for a policy response, a tighter environmental
requlation is difficult to achieve, especially in advanced economies, where the marginal cost
of additional requlationis higher and difficult to be accepted by firms and consumers who are
not directly exposed to climate risks. Still, climate extremes are increasingly manifesting in
several EU countries, with Italy being one of the most affected regions. As a consequence,
policy makers are struggling to find an effective strategy to rapidly adapt to the “new
abnormal” and strengthen resilience of the socio-economic systems. Yet, recent evidence
shows that policy action against climate change increases when the local population is
directly exposed to climate risks. More informed and aware individuals would thus induce
policy makers to take a more effective action but little evidence exists on this issue.

This project investigates the causal effect of extreme weather events in Italy on two relevant
dimensions: the damages generated and the individual involvement in addressing climate
challenges at a local level. For the first dimension, it considers several outcomes such as
public expenditures for recovery, health data and different proxies of local economic
activities to capture several aspects of the damages associated with climate extremes. The
second dimension of the analysis relies on big data from social networks to examine how the
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local population responds to climate extremes, following the hypothesis that “climate
awareness” and the population involvement increases as climate change manifests its
effects. Especially in relatively less-exposed areas, individuals hit by climate extremes are
expected to react on their social networks, disseminating information about risks and
consequences of climate disasters, increasing the awareness and response of the local
population and policy makers. This mechanism would increase the acceptability of new
environmental regulation, reducing the gap between informed individuals and those with
weaker beliefs, who represent a barrier to a more effective climate action.

The project employs three main data sources. First, daily georeferenced data on extreme
events are obtained from the European Severe Storms Laboratory. Second, data on local
effectsinclude damage estimates(Protezione Civile and ISPRA), health outcomes(e.G. ISTAT
mortality data, hospital dismissions), proxies of economic outcomes (e.G. Electricity
consumption). Third, for the analysis of individual response, the project employs big data
from social networks (Twitter and Facebook). Empirical methods rely on state-of-the-art
causal inference techniques for suitable identification strategies(e.G. Event study analyses,
diff-in-diffs and regression discontinuity) by exploiting exogenous variation of the climate
extremes in a setting characterized by a granular geographical level and a high time
frequency.

Research team and environment

The research will be carried out within the Social Sciences Area (SSA) of the Gran Sasso
Science Institute (GSSI), located in L'Aquila.

The SSA team is made up of about 20 researchers actively involved in the GSSI mission of
carrying out frontier research and high-level doctoral education in Regional Science and
Economic Geography. The Area offers a 4-year International PhD Program, whose faculty
includes international scholars and relevant courses for the research project at stake and for
the National PhD Program in Sustainable Development and Climate Change
(https://www.Gssi.lt/education/regional-science-economic-geography).

The SSA is engaged with five research tracks: i) Inner Areas and Peripheral Development; ii)
Disasters and Regional Resilience; iii)Human Capital, Migration and Local Labour Markets; iii)
Culture, Tourism and Regional Urban Development; iv) Regional Policy Evaluation and Local
Urban Governance; v) Business, Innovation and Environmental Sustainability Within and
Across Regions. The research project at stake will mainly refers to research track v) and to
research tracksivand ii)to alesser extent.

The candidate will have the opportunity to interact with PhD students of the house, and to get
advised by top-scholarsin climate change economics who will be involved as a part of the PhD
program in a truly interdisciplinary environment along with the other GSSI areas (Physics,
Mathematics, and Computer Science). Additional advising and visiting opportunities may
come from the following top-scholars: prof. Olivier Deschenes (UC Santa Barbara and IZA),
prof. Claudia Persico (American University), prof. Joshua Graff Zivin (UC San Diego).
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For this scholarship a period of internship is planned at SEEDS, Ferrara

Suggested skills for this research topic

The successful candidate should have a strong background of applied economic studies and
public economics, including some introductory knowledge of environmental economics. In
addition, the candidate should have an intermediate level of econometric skills and a strong
attitude in data manipulation (including large geo-referenced micro-data databases). A a
good command of common statistical softwares for data analysis would be a key asset (R or
Stata).

Type of scholarship and obligations

The type of this scholarship is: Pubblica Amministrazione (Public Administration). This scholarship is funded by the
Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of
the scholarship is subject to the positive verification of eligibility and to the final confirmation by the Ministry of
University and Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art.
9 of the announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Assessing droughts socio-economic impact combining social
media and drought indexes

Reference Person: Pernici Barbara (barbara.pernici@polimi.it)

Host University/Institute: Politecnico di Milano

Research Keywords: Droughts
Social Media

Socio-economic indicators

Reference ERCs: PEG_10
SH7_6
PEB_11
Reference SDGs: GOAL 10: Reduced Inequality, GOAL 13: Climate Action, GOAL 16:

Peace and Justice Strong Institutions

Description of the research topic

Socio-economic costs of droughts are progressively increasing worldwide due to undergoing
alterations of hydro-meteorological regimes induced by climate change. Although drought
management is largely studied in the literature, traditional drought indexes (e.G. SPI, SPEI,
SMRI, SRI, SSI) build on physical hydrometeorological variables and combinations thereof and
might fail in detecting socio-economically critical events and quantify the actually perceived
impact by society and associated distributional and societal equity. Besides, these indexes
cannot be projected or forecasted and are thus useful for monitoring ongoing droughts, but
cannot provide anticipatory capacity for managing future events.

This interdisciplinary research will develop a framework for collecting and analyzing
information about droughts from different sources, supporting the study of drought
management with new information extracted from social media to provide a richer set of
information and methods for estimating socio-economical impact and costs and how they
distribute spatially and socially. A data analysis pipeline to retrieve drought occurrences and
perceived impact from social media will be developed. The goal of the social media analysis
will be to extract visual information about drought events, developing innovative tools for an
accurate selection of posts related to drought events and different types of impacts to be
evaluated. Starting from a given goal of the analysis, the research will develop multilingual
and location-based search mechanisms in social media. The pipeline will include methods for
filtering and de-biasing extracted posts to gather visual evidence of drought events over the
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years. From the collected information, the areas which are perceived as most critical in the
posts will be identified and impact indicators will be assessed. The drought events and
associated impact estimates retrieved from media will be contrasted with a broad range of
physical drought indicator, including SPI and SPEI, and where available ad hoc indicators
(Zaniolo et al., 2018) accounting for local regulation and water backup (e.G. Presence of snow,
groundwater, or large storages). The focus will be on agricultural droughts at the EU
continental scale using feature extraction algorithms for processing large, spatially
distributed gridded datasets of candidate drought drivers and for constructing an ad-hoc
index able to reproduce the drought impacts on agricultural production as captured by the
Normalized Difference Vegetation Index, which is a remotely sensed index representing the
crop growth state. The information derived from social media will be assessed, in particular
in relation to possible biases, to completeness and uncertainty of information, combining
inputs both from the physical drought indicators and an assessment of the indicators derived
from the social media analysis. Improvement techniques for data collection from social
media will focus on increasing the completeness of information, using also machine learning
methods, in order to enrich the collected information to meet the final goal of this research
to develop new indicators for the socio-economic impact of droughts.

Research team and environment

The research will be carried out at the Department of Electronics, Information, and
Bioenginering (DEIB), Politecnico di Milano. DEIB is one of the major ICT university
departments in Europe, with over 1000 members. DEIB facilities several high-performance
computing facilities on site (PoliCloud) and free access to national supercomputing cores,
and scientific publications. A large warehouse of case studies, models and software tools for
planning and management of water resources is available. Beside traditional ICT areas, DEIB
has a strong international reputation in cross-disciplinary fields, including the application of
Systems Analysis and Control Theory to the field of water resources modelling, management
and decision making. The selected candidate will conduct research between the Information
Systems Open Lab(ISOLab, Prof. Barbara Pernici, who will supervise the thesis work) and the
Environmental Intelligence Lab (El-Lab, Prof. Andrea Castelletti, who will be a co-advisor for
the thesis). The ISOLab activities include research themes on Big Data, Industry 4.0, and IS
infrastructures. ISOLab provides access to several Cloud platforms and specific softwares
(e.G., scientific simulations, social media analysis tools, such as VisualCit). ISOLab
participates in and coordinates several EU-funded projects, in particular in the sector of
social media analysis and data management and governance. The El-Lab’s mission is
advancing environmental decision-analytics for supporting human decisions in complex
engineering systems including multiple actors and exposed to evolving multisectoral
demands and global change. El-Lab participates in and coordinates several projects on
topicsrelevant for the PhD programme in Europe, Asia, Africa, and North America.

During hisresearch, the PhD candidate will collaborate closely and spend a period of 6 months
at the Climate Observatory of the Regional agency for prevention, environment and energy of
Emilia-Romagna (ARPAE) in Bologna, focusing the research on characterization and
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management of extreme low waters using traditional indices, artificial intelligence and
innovative digital tools(e.g. social media).

In addition a period of 6 months will be spent abroad at the Justus Liebig Universitaet
Giessen, working on evaluating climate impacts. The university participates in the EU H2020
Project CLINT (Climate Intelligence: Extreme events detection, attribution and adaptation
design using machine learning), coordinated by Politecnico di Milano.

For this scholarship a period of internship is planned at ARPAE Emilia-Romagna, Bologna

Suggested skills for this research topic

Qualifications for this position include an M.Sc. in computer engineering or computer
science. Candidates with a background in water resources engineering or other related fields
of environmental engineering and environmental sciences are also encouraged to apply.
Strong numericaland computational skills are required, as well as English language skills both
in oral and written communication.

Type of scholarship and obligations

The type of this scholarship is: Pubblica Amministrazione (Public Administration). This scholarship is funded by the
Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of
the scholarship is subject to the positive verification of eligibility and to the final confirmation by the Ministry of
University and Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art.
9 of the announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Environmental awareness in the framework of sustainable
development goals

Reference Person: Polinori Paolo (paolo.polinori@unipg.it)

Host University/Institute: University of Perugia

Research Keywords: The economics of climate change and social preferences
analysis

Analysis of the interactions between climate change and socio-
economic system

Exploring climate change risks impact on society
Reference ERCs: SH1_3 Microeconomics, behavioral economics

LS9_6 Food sciences

LS9_6 Food sciences

Reference SDGs: GOAL 7: Affordable and Clean Energy, GOAL 8: Decent Work and
Economic Growth, GOAL 12: Responsible Consumption and
Production

Description of the research topic

This project analyzes the notion of Environmental Awareness (EA) from different and
complementary dimensions (theoretical, empirical, experimental). The aim is to identify
policy suggestions to contribute to the implementation of the Sustainable Development
Goals and of the Next Generation EU that also strengthens the EU agricultural budget for
2021-2027 in order to promote sustainable development and mitigate the climate change.
The theoretical dimension focuses on construction and simulations of models, also in a
bounded rationality context, of consumer preference schemes and of firms’ investment
behavior. The empirical dimension focuses on the nexus between what consumers declare
and what they actually do in terms of sustainable behavior. The analysis will focus on
consumers’ and firms’ willingness to pay or willingness to accept (WTP/WTA) for the green
product. The experimental dimension focuses on the estimation of EA into several sectors of
green products. The research program includes survey analysis and experimental analysis,
offering a special focus on several issues connected to the EA, such as energy sector, green
attitude-behavior gap, water conservations issues, waste recycling, circular economy,
agricultural issues. The vision is multidisciplinary, while entailing economic, psychological
and social perspectives. The project plans to develop high level research on theoretical,
applied and experimental dimensions and to make obtained results applicable to our society
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and economic system, with the goal to spread awareness to the young society, to make them
capable of building up stronger values of respect for human and environmental health. In
particular, the project is designed to be able to identify (i) effectively implementable policy
suggestions, (ii) guidelines for consumers and/or institutions (i.E. Schools), measuring and
promoting EA among segments of the population (especially young). Furthermore, the
project is designed to provide policy suggestions, guidelines, informative campaigns and
best-practices (e.G. For public administrations, corporate sector, utility companies,
requlatory authorities non-governmental organization, consumers, young students.

Research team and environment

The research team is interdisciplinary drawing from the fields of energy economics
(Department of Economics, Perugia), political economics (Department of Economic and
Legal Studies, Naples) and agricultural economics (Department of Agricultural, Food and
Environmental Sciences, Perugia). Team is focused on high-quality research with frequent
exchange between team members, the members of the department, and external academics
and professionals. Furthermore, our team collaborates with Universities, Government
bodies, European and International institutions in the fields of economic growth, energy and
environmental economics. They have collaborated with the T20 Italy. The members of the
research group are internationally recognized and have published several scientific papersin
the leading international journals in their fields. They have participated in numerous national
and international conferences of scientific relevance. The academic environment in which
our team works includes doctoral fellows, research fellows and professors in a broad variety
of research fields such as energy and environmental economics, regulatory economics,
econometrics, behavioral economics, political economics, agricultural economics,
mathematical economics, circular economy and transport policy.

The research group studies tools to promote local energy autonomy and the energy
transition, focusing on the energy sector. Our activities include participation to national and
international research projects, seminars with doctoral fellows and visiting professors, PhD
workshops, and conferences. Department includes computer labs and rooms for doctoral
fellows. Database access and a large variety of electronic journals in the fields of economics,
finance, business, and statistics are also available.

Suggested skills for this research topic

Candidates should preferably have an academic background in economics or agricultural
economics, analytical capabilities, ability to handle and analyze datasets and to perform
quantitative research in econometrics and social sciences. Fluency in English is
recommended. |deally the successful candidate should have solid research training in
relevant disciplines, and intellectual curiosity
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Curriculum: 2. Socio-Economic Risk and Impacts

Transition towards more sustainable production and consumption
in agri-food systems

Reference Person: Raffaelli Roberta (roberta.raffaelli@unitn.it)

Host University/Institute: Universita di Trento

Research Keywords: Greenhouse gases emissions
Mitigation policy actions
Farmers'and consumers’ preferences

Reference ERCs: SH1_.12 Environmental economics; resource and energy
economics; agricultural economics

SH1_7 Behavioural economics; experimental economics; neuro-
economics

Reference SDGs: GOAL 12: Responsible Consumption and Production

Description of the research topic

A transition towards more sustainable food systems that are economically viable, socially
inclusive and environmental-friendly is urgently needed (Runhaar 2021). While the EU Green
Deal and the Common Agricultural Policy (CAP) set the general policy framework to make this
transition happensat EU level, each member state has to develop and implement its specific
policy responses. Unfortunately, there is a large gap in the understanding of lock-ins and
levers that determine the success or failure of such policy responses in changing the
behaviour of economic agents operating in the agri-food supply chains (Kuhmonen 2018).

This project aims at exploring factors and drivers that influence the farmers'and consumers’
acceptability of policy interventions that were already implemented or could be
operationalized in the short-medium term to facilitate this transition in Italy.

The project will focus on policy initiatives that are designed to reduce the production of
greenhouse gas emissions (GHGs) or enhance carbon sequestration (eg. “carbon farming”).
This focus is due to the fact that agriculture is an important emitter of GHGs and emissions
from agriculture were growing over the entire 2000-2018 (FAQ, 2021).

Thanks to a detailed review of the policy initiatives that could be designed at national level to
reduce GHGs due to agriculture in the short-medium term, the most promising policy
initiatives will be selected. The project will investigate farmers'and consumers’ perceptions
regarding the performances of these policy initiatives in terms of economic, social and
environmental sustainability as well as their preferences for such policy initiatives. The
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ultimate goal of the project is to identify lock-ins and levers that could affect farmers' and
consumers'acceptability of these policy initiatives intended to reduce GHGs and curb climate
change. Ultimately, this project will provide important information to policy makers and help
to realize EU ambitions in terms of climate neutrality.

To address this topic both qualitative and quantitative research approaches are needed and
primary and secondary data will be collected. Primary data will be collected by using stated
preferences methods such as discrete choice experiments and economic experiments.
Discrete choice experiments are a survey-based technique which is extensively used in the
literature to elicit preferences for alternative policy actions (see for example, Cerroni et al.,
2019), while economic experiments are the core of experimental economics, a discipline
which is increasingly used to explore public policies related to the agriculture and the
environment (Colen, et al., 2019).

Cerroni S., Notaro S., Raffaelli R. (2019) Beliefs and preferences for food-safety policies: A
discrete choice model under uncertainty, European Review of Agricultural Economics, 46(5),
769-799.

Colen, L., Gomez y Paloma, S., Latacz-Lohmann, U., Lefebvre, M., Préeget, R., & Thoyer, S.
(2016) Economic experiments as a tool for agricultural policy evaluation: Insights from the
European CAP. Canadian Journal of Agricultural Economics, 64(4), 667-694.

FAO (2021) Emissions due to agriculture Global, regional and country trends 2000-2018.
Source: https://www.Fao.0rg/3/cb3808en/cb3808en.PdfKuhmonen, T., (2018). Systems
view of future of wicked problems to be addressed by the Common Agricultural Policy. Land
Use Policy, 77, 683-695.

Runhaar, H. (2021). Four critical conditions for agroecological transitions in Europe.
International Journal of Sustainable Agricultural Research, 19(3): 227-233.

Research team and environment

The research team is composed by three experienced agricultural economists, namely
Roberta Raffaelli (full professor), Simone Cerroni (associate professor), and Sandra Notaro
(associate professor), and two environmental economists (Carlo Fezzi and Michela Faccioli).
They have extensive experience in carrying out discrete choice experiments(both in field and
online)and economic experiments in the lab. The team is deeply involved in the PhD program
in Sustainability: Economics, Environment, Management and Society (SUSTEEMS). It is an
interdisciplinary doctoral program which addresses the complex issue of sustainability form
an economic, environmental, and managerial point of view. This PhD program involves
economists, agricultural economists, engineers, professors in business and management,
jurists, and a sociologist. This program offers to PhD students 300 hours of advanced courses
and a stimulating and supporting environment for carrying out their research. The
Department of Economics and Management also hosts the Cognitive and Experimental
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Economics Laboratory (CEEL). CEEL is an interdisciplinary research hub, involving scientific
competences from economics, cognitive psychology, consumer and business research.
CEEL provides a computer network of 24 terminals located in isolated cubicles. Ad-hoc
software solutions are adopted to design and run the experiments. 12 cubicles are also
endowed with a system to collect physiological measures like galvanic skin response. The
latter is measured via the BIOPAC MP 160. CEEL also employs a lab technician who oversees
all lab-related activities. In the CEEL the PhD students can design and carry out economic
experiments.

Suggested skills for this research topic

The candidate should have a strong background in agriculturaland environmental economics,
quantitative methods including survey based research and experimental economics.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Water-in-food, conflicts, and migrations
Reference Person: Riccaboni Massimo (massimo.riccaboni@imtlucca.it)

Host University/Institute: IMT School for Advanced Studies Lucca

Research Keywords: Virtual Water
Conflicts
Migrations
Reference ERCs: SH1_2
SH7_2
SH7_6

Reference SDGs: GOAL 2: Zero Hunger, GOAL 10: Reduced Inequality, GOAL 12:
Responsible Consumption and Production

Description of the research topic

This is an interdisciplinary research project that analyzes the causes and consequences of
the water-in-food trade and the socio-economic impact of water scarcity. Water is virtually
embodied in many commodities, especially food and beverages. Therefore, international
trade represents a way to transfer water across borders. In principle, the water-in-food trade
could enhance water efficiency by saving water in water-scarce countries which can import
virtual water. Also, human migrations might be beneficial to the water endowments of origin
countries for reducing the pressure on local resources. In previous studies, we have found
that this vision is over-simplistic since trade and migration patterns depend on complex
economic, political, social, demographic, and environmental drivers. For instance, in Metulini
et al. (2016) we show that migrants strengthen the commercial links between countries,
triggering trade fluxes caused by food consumption habits persisting after migration.
Sometimes, when the water suitcase of migrants exceeds the water footprint of inhabitants,
migration flows turn out to be detrimental to the water endowments of origin countries. On
the other hand, we find that water-in-food imports in water-scarce countries help inreducing
conflicts and refugee movements (Metulini, Riccaboni, and Serti, 2020). Water availability is
tightly linked to Food security, intended as the ability to meet the energy needs of the world
population. At present, however, thereis limited knowledge of how virtual water trade affects
food security. The main goal of this project is to analyze real-world data (remote sensing,
trade, migration, wars, and conflicts) to simulate future scenarios of virtual water trade and
its impact on sustainability. More specifically, the main objectives are (a) a better
understanding of the global dynamics of water-in-food flows and (b) the evaluation of the
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impact of such flows on food safety and sustainability. The project aims to inform the policy
agenda of international agencies (e.G., FAO, WTO, OECD) as well as regional and national
authorities to reduce the water footprint of trade and to enhance sustainable trade.

Research team and environment

The research will be conducted inaninterdisciplinary environment at IMT School of Advanced
Studies in Lucca. The research team is made up of the members of the AXES research unit at
IMT Lucca (axes.Imtlucca.lt) led by Prof. Riccaboni. The Laboratory for the Analysis of
CompleX Economic Systems (AXES) is a research unit whose work spans different fields of
economics: fromeconomic theory to applied econometrics, frominternational economics to
political economy, from spatial and urban economics to industrial organization and business
economics. We all share a common interest in original socio-economic research that
provides information critical to policy-making with a problem-solving approach. In our
research, we incorporate skills and tools from different disciplines, including network theory,
the physics of complex systems, data science, decision science, or political science. In fact,
we believe that a modern approach in economics requires considering the solution of
economic problems more important than sticking to academic disciplines. Under such a
multidisciplinary perspective, we strive to utilize the most recent developments in big data
and machine learning, seeking to combine them with more traditional econometric
approaches in our research.

Suggested skills for this research topic

The ideal candidate has a background in economics, social or political sciences with an
interest in international studies and sustainability. Good command of statistics,
econometrics, or numerical methods will be a plus.

Type of scholarship and obligations

The type of this scholarship is: Transizioni Digitali ed Ambientali (Digital and Environmental Transitions). This
scholarship is funded by the Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund.
The definitive assignment of the scholarship is subject to the positive verification of eligibility and to the final
confirmation by the Ministry of University and Research (MUR). The acceptance of the scholarship entails
additional obligations as set out by art. 9 of the announcement.
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Curriculum: 2. Socio-Economic Risk and Impacts

Sustainable mobility: models, methods and case studies.
Reference Person: Rotaris Lucia (lucia.rotaris@deams.units.it)

Host University/Institute: Universita di Trieste

Research Keywords: Sustainable logistics
Acceptability of sustainable mobility policies
Sharing mobility

Reference ERCs: SH7_9 Energy, transportation and mobility

SH7_6 Environmental and climate change, societal impact and
policy

SH1.12 Environmental economics; resource and energy
economics; agricultural economics

Reference SDGs: GOAL 11: Sustainable Cities and Communities, GOAL 12:
Responsible Consumption and Production, GOAL 13: Climate
Action

Description of the research topic

Improving the sustainability of the transport system is a major challenge for the EU since a
quarter of EU's greenhouse gas emissions are due to transport activities whose
environmental footprint continues to rise as transport demand grows. The EU goal is to
reduce by 90% the greenhouse gas emissions produced by the transport sector by 2050. The
research project should be focused on how production and consumption models should
change to reach this ambitious goal and on the policies that should be introduced to support
this change. The acceptability of such transport supply and demand management measures
should be tested and evaluated taking into account the producers’ organizational and
resource constraints and the consumers’ socio-psychological constructs and latent
attitudes.

The research project could also assess the environmental impact caused by both the
production and the consumption of transport services analyzing which technological or
organizational innovations could reduce it. The wide spreading paradigm of the sharing
economy is significantly changing the way in which transport services are supplied and used
both in densely inhabited urban areas and in peripheral rural areas. However, very little is
known on the impact that these cooperative forms of transport services produce in terms of
social inclusion, environmental impact, public transport use and car ownership. The research
project should further explore these issues.
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The research project could be aimed at studying how innovative systems for collecting,
integrating, sharing and distributing products and information could be designed in order to
optimize the agri-food supply chains, a sector where the adoption of the circular economy
paradigm seems more promising. With reference to this specific sector, best practices of
short supply chains and alternative food networks, besides the estimation of local food
demand and “food miles” could be studied. The research should be aimed at analyzing how to
increase the value shared by all the members of the supply chain (with particular attention to
farmers’income) while improving the environmental and social sustainability of the agri-food
sector. A special focus could be made on reverse logistic activities, since they allow to
increase material productivity while reducing the environmental impact by ensuring that end
of life products and materials used to transport inputs, components and final products that
are reintroduced into the business system. Indeed, logistics service providers are
increasingly looking at reverse logistics as an additional business opportunity.

An additional research topic could deal with the use of biofuels, e-fuels and green and clean
energy vehicles within the supply chains for freight transport. Indeed, cost-benefit analysis
and life cycle assessment of the environmental impacts produced by sustainable reverse
logistics and clean energy freight vehicles of critical supply chains such as the agri-food one
is seldom performed and should be further studied. The role played by consumers in fostering
the transition of the supply chains and the logistic activities toward more sustainable models
should be studied too.

Research team and environment

The research team is interdisciplinary drawing from the fields of transport economics,
political economics, regional economics and agricultural economics. Our team is focused on
high-quality research with frequent exchange between team members, the members of the
department, and external academics and professionals. The unique academic environment
in which our team works includes doctoral fellows, research fellows and professorsin a broad
variety of research fields such as economic geography, labour economics, behavioral
economics, international macroeconomics, financial economics, econometrics, business
management and organization, statistics and mathematics. Our activities include
participation to national and international research projects, seminars with doctoral fellows
and visiting professors, PhD workshops, and conferences. The recently renewed building
hosting the Department and located within the main campus of the University of Trieste
includes computer labs, three thematic labs in Innovation and Technology Transfer,
Merceology and Economic and Political Geography, and rooms for doctoral fellows. Database
accessand a large variety of electronic journals in the fields of economics, finance, business,
and statistics are also available.

Suggested skills for this research topic
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Candidates should preferably have an academic background in applied economics, analytical
capabilities, ability to handle and analyze datasets and to perform quantitative research in
econometrics and social sciences. Fluency in English is recommended.
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Curriculum: 2. Socio-Economic Risk and Impacts

The role of Public Administration in the transition towards a
sustainable and circular bioeconomy: policies, practices and
assessment methods.

Reference Person: Salomone Roberta (roberta.salomone@unime.it)

Host University/Institute: University of Messina

Research Keywords: Circular bio-economy
Public administration
Sustainability assessment

Reference ERCs: SH7_6 Environmental and climate change, societal impact and
policy

SH1_.10 Management; strategy; organisational behaviour

SH1_9 Industrial organisation; entrepreneurship; R&D and
innovation

Reference SDGs: GOAL 7: Affordable and Clean Energy, GOAL 12: Responsible
Consumption and Production, GOAL 13: Climate Action

Description of the research topic

Achieving a sustainable and circular bioeconomy (BE) is among the EU’s priorities. The link
between BE and the circular economy is highly emphasized and often associated with the
implementation of a sustainable production model, but the effects that new processes and
new cascade recycling applications could have in terms of GHG and other emissions are not
yet fully known. In fact, it is not taken for granted that circular BE strategies alwaysand in any
case involve an improvement in sustainability performances.

In addition, a sustainable and circular bioeconomy requires innovative technical solutions,
but also a proper policy structure and administrative guide able to stimulate a change of
production and consumption patterns and the use of waste and recycling material, taking into
account possible rebound effects. Thus, understanding the Public Administration (PA)role in
the transition towards a sustainable and circular bioeconomy is key because PA should
promote, facilitate and enable the transition to a circular and climate-neutral economy.
Indeed, PA should ensure a system change across decision-takers, as well as define proper
assessment methods able to measure the sustainability of circular bio-based products and
processes able to capture complexity and interdependencies, and provide a comprehensive
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and objective balance useful to address the sustainability of integrated production and
consumption systems.

Candidates are invited to present research proposals which may investigate one or more of
the various areas of the bio-economy, may refer to different levels of Public Administration
and government approaches (local, regional, national, international), and may have various
object of analysis(cities, materials, technologies, etc.), but should always focus the attention
on the sustainability assessment of the investigated circular bio-economy
strategies/options and how PA can promote, facilitate and enable the transition.

Thus, the main goals of the proposals within this call should be oriented in the understanding
of: a) circular bioeconomy initiatives and approaches, adopted by the PA in their operational
and strategic activities; b) successful policies and practices able to accelerate the transition;
c) assessment methods useful in measuring the extent of the sustainability of circular bio-
economy strategies/options. Other related goals could be explored only if focused on the
organization and strategic management of PA forthe development of anintegrated territorial
system of circular bio-economy supply chains.

Research team and environment

The research will take place at the Sustainability Lab, of the Department of Economics of the
University of Messina. The Sustainability Lab is a study and research laboratory for corporate
sustainability and Life Cycle Management, equipped with 5 computers, 4 printers, 1 server.
Software: SimaPro Analyst, GaBi Professional, Adobe Acrobato 20 Pro, DeltaGraph, Nvivo,
Vensim Pro, VOSviewer. Database: Ecoinvent 3 for SimaPro, Social Hotspot Database (SHDB)
for SimaPro, Product Social Impact Life Cycle Assessment (PSILCA) for SimaPro, Ecoinvent
3 for GaBi. At the moment the researchers working at the Sustainability Lab are involved in
the following projects: CRESTING CiRcular Economy: SusTainability ImplicatioNs and Guiding
progress - Marie Skodowska Curie (MSCA) Innovative Training Network - European
Commission (2018-2021) G.A. No 765198 - UNIME partner - http://cresting.Hull.Ac.Uk
ELETTRORIGENERA Regenerative electrolysers for the conversion and accumulation of
surplus electricity from renewable sources in hydrogen and efficient reuse of energy in
residential applications - P.0. FESR SICILY 2014/2020, Action 1.1.5 - UNIME partner - PRIN
2017 "Promoting Agri-Food Sustainability: Development of an Italian Life Cycle Inventory
Database of Agri-Food Products" (ILCIDAF) - PRIN 2017EC9WF2_002 - UNIME partner
THALASSA - TecHnology And materials for safe Low consumption And low life cycle cost
veSSels And crafts - PON "Research and Innovation 2014 and 2020" and FSC - Progetto
ARS01_00293 - CUP B46C18000720005

Suggested skills for this research topic

We are looking for candidates with a background or experience within at least one of the
following areas: Sustainability Management, Industrial Ecology, Industrial Management,
Environmental Sciences, Sustainability Assessment. The person we look for is expected to
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have: Good command of written and verbal English; Proficiency in advanced computer skills
including Microsoft Word, Excel, PowerPoint and Outlook, as well as other products included
in Microsoft Office 365 Business; Ability and willingness to work in collaborative, multi-
disciplinary environment, with an inter-disciplinary approach and interest, and preferably
with documented experience of both quantitative and qualitative research work; availability
to stably work in Messina but also to travel and move whenever required; knowledge and
understanding in environmental systems analysis, like life cycle assessment, is seen as a
merit; proven record of designing and writing scientific publications is desirable but not
required.

Type of scholarship and obligations

The type of this scholarship is: Ricerca PNRR (PNRR Research). This scholarship is funded by the Italian National
Recovery and Resilience Plan(PNRR) of the Next Generation EU Fund. The definitive assignment of the scholarship
is subject to the positive verification of eligibility and to the final confirmation by the Ministry of University and
Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art. 9 of the
announcement.
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Curriculum: 3. Technology and Territory

Carbon reduction target: supporting the energy-environmental
management studies (with a focus on consulting services)

Reference Person: Anglani Norma (norma.anglani@unipv.it)

Host University/Institute: University of Pavia

Research Keywords: Energy-environmental studies, enhancement of professionals'
competences

Artificial intelligence and machine learning

Optimized energy configurations from the carbon neutrality

standpoint
Reference ERCs: PE7_2
PE7_3
PE7_12
Reference SDGs: GOAL 4: Quality Education, GOAL 7: Affordable and Clean Energy,

GOAL 9: Industry, Innovation and Infrastructure, GOAL 11:
Sustainable Cities and Communities, GOAL 12: Responsible
Consumption and Production, GOAL 13: Climate Action

Description of the research topic

The pragmatic objective of the research is an enhancement in innovation of processes and
services in the energy-environmental consulting area.

The main aim is to support the job profile of professionals in the environmental-energy
consulting field by providing more interdisciplinary tools related with the concept of
sustainability (specifically, carbon neutrality) and therefore a partnership with an already
identified consulting company in the energy field will strengthen the project.

Carbon neutrality means the full offset of an equivalent level of carbon dioxide emissions, due
to a specific activity, event, product, or service.

All sectors -from industry to the civil sector-are called to contribute to this achievement and
the role that energy consultants will have to play, will become increasingly crucial.

The research will focus on the use of artificial intelligence (Al)/ machine learning (ML)
techniques to improve (i) both benchmarks in the elaboration of energy-environmental
models (from a microgrid up to a whole service), and (ii) the reliability of the results of the
studies, in support of a progressive carbon neutrality.
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Practically, how to use new techniques, will allow to establish unconventional correlations
between different datasets for the evaluation of appropriate Key Performance Indicators
(KPIs), addressing in a more and more precise way the technical-economic feasibility of an
energy efficiency action or measure.

Not only Al/ML will be used but also LCA approach (life cycle assessment) under the carbon
footprint standpoint will be applied to services(as for instance to a local healthcare system)
or product such as a power converter (one of the major elements for the spreading of more
renewable and smart/ microgrids) to study their impact.

Methodologically, the work of the candidate will start with a bibliographic analysis of the
current use of AI/ML techniques in the field of energy consulting, still inits infancy, and it will
proceed with the search for open-source datasets and cataloguing of potentially useful
information, depending on the studies to be produced, constantly interfacing with the
company.

Then it will move on to analysis tools by evaluating the use of useful packages for scientific
calculation, machine learning and processing on large data (i.E. Anaconda, an open source
distribution of Python (and R)). The choice of the tool is important especially considering
market-oriented applications, which must efficiently support the presentation to the
customer of the used methodology.

In this context, AlI/ML is seen as a set of approaches, methods, and technologies helping to
consider - with an increased degree of autonomy and reliability - possible relationships
between information, which cannot be directly linked. This, to support the identification of
benchmarks, useful to assess the energy/economic impact of actions/ technologies that lead
progressively to carbon neutrality of for instance the LCA studies

Objectives and results: proficiency in the use of these tools allows to create an analytical
ability to search for the best tools to refine the investigation and to correlate information
supporting the energy studies towards carbon-neutrality.

Research team and environment

The candidate will be part of a wide-interest small research group, mainly made up of
electrical and electronic engineers, all devoted to research dealing with energy management
and power electronics, nonetheless the candidate will be able to benefit by the wide
international contacts the group has been building over the years and also from the presence
of AI/ML teams working at UNIPV.

The group (affiliated to the energy lab -LABEN- and power electronics Lab PEDENT1) is made
up of one full, one associate professor, one assistant professor (from 2022) and several PhD
candidates. Exchanges and stages abroad are encouraged to foster an open minded and
fruitful personal growth. The candidate will have to be keen to group work.

Besides, the partnership with the consulting company will provide several assets such as: i)
the PhD candidate will split her/his time between the university lab (first period) and the
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company (last period), so to test the new skills on AlI/ML and LCA on international case
studies, ii) the research activities will be carried out along with a placement activity. This is
alsoin favor of an action of empowerment of PhD holders in the energy consulting companies

PI CV: Prof Norma Anglani received her MEng degree in Electric Engineering and her Ph.D. In
Electrical Engineering from the University of Pavia (Italy)in 1993 and 1999 respectively. Since
1999 through 2001 she has been post-doctoral fellow at the Lawrence Berkeley National
Laboratory both in the Energy Analysis Group and in the Energy Efficiency Standards group.
Sheisnow Associate professor at the University of Pavia, Italy and her research field is energy
efficiency and energy modelling. She was visiting scholar at Nottingham University, NTNU,
Trondheim (Norway) and Northeastern University, Boston USA). She has published over 70
peer reviewed scientific papers.

Professor Anglani is currently IEEE Senior member, IEEE WIE member, IEEE-IAS and IEEE-
PELS member. She served as IEEE-IAS WIE Liaison for the term(2019/2020). She is associate
editor of the IEEE Transactions on Industry Applications, Guest Associate Editor for the
Special Section on Emerging topics of power electronics interfaced battery energy storage
system. She was in the Organizing Committees of ECCE since 2017 - through 2023 as WIE
Chair, as well as Publication Chair, Vice Chair, Topic Chair, Session Chair and Reviewer and
Speaker.

Norma Anglani has been Pl and Co-Plin industrial, EU and government funding bodies’ grants
and she holds collaborations with foreign institutions around the world.

Her research interests are in the area of energy and optimization of the energy resources
both for industrial processes(e.G. Compressed air systems and use of efficient technologies)
and for the civil sector. Currently, she is responsible for research activities in the field of
energy management and have been supervised the works of several PhD students and junior
researchers working on hybrid micro-grid and energy systems planning and optimization.
Main scientific publications deal with (i) the role of renewables and the feasibility of hybrid
micro-gridsalso in developing countries, remote settings and portable renewable generators
with storage; (ii) compressed air systems and their optimization; (iii) a new energy system
model for the sustainability of the Lombardy Region. Recently she was the Pl for the
elaboration of the next Sustainable Energy and Climate Action Plan(SECAP2019) with respect
to the energy-relatedissues.

Https://scholar.Google.It/citations?user=kadlEOEAAAAJ&hl=it

For this scholarship a period of internship is planned at ALENS SrL, Pavia, an energy and
environmental consulting company

Suggested skills for this research topic
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An electrical or energy engineering background is favourable for approaching the complexity
of an energy/environmental study but also environmental engineering with a focus on
renewable energy can be a suitable origin field.

Basic knowledge of Python or knowledge on ML/Al techniques is a very welcome addition

Type of scholarship and obligations

The type of this scholarship is: Dottorati Innovativi (Innovative PhD courses). This scholarship is funded by the
Italian National Recovery and Resilience Plan (PNRR) of the Next Generation EU Fund. The definitive assignment of
the scholarship is subject to the positive verification of eligibility and to the final confirmation by the Ministry of
University and Research (MUR). The acceptance of the scholarship entails additional obligations as set out by art.
9 of the announcement.
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Curriculum: 3. Technology and Territory

Ocean space utilization for energy harvesting purposes
Reference Person: Arena Felice (arena@unirc.it)

Host University/Institute: Mediterranea University Of Reggio Calabria

Research Keywords: Water wave mechanics
Energy harvesting

Offshore engineering

Reference ERCs: PE8_3
PE8_5
PE8_6
Reference SDGs: GOAL 7: Affordable and Clean Energy, GOAL 9: Industry,

Innovation and Infrastructure, GOAL 13: Climate Action

Description of the research topic

The research program deals with the development of offshore islands (as fixed or floating
structures) for ocean space utilization, in which wave (marine) energy is exploited for energy
supplying and to reduce CO2Z emissions.

The research activities will be developed by considering:

- analysis and development of innovative models, analyticaland/or numerical, of marine
structures(i.E. Fixed breakwater, offshore floating structures), with OWC devices;

- study of the hydrodynamics problems for the modelling of large floating structures,
including structures in which OWC devices are embodied;

- risk analysis of marine structures in severe meteocean conditions, by taking into
account extreme waves during sea storms; this analysis will include the study of the action of
extreme waves (freak waves) on the OWC wave energy converters;

- data processing from experimental activities with physical modeling of Oscillating
Water Column systems, on fixed and floating structures. These data are available at NOEL
laboratory.

Both Monte Carlo approaches and experimental data will be used for the analysis of the
dynamic response.
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The hydrodynamic analysis will be conducted in the context of the potential theory for an
irrotational flow with a free surface (to determine excitation forces, added mass and radiated
damping).

Research team and environment

The research team operates at the NOEL (Natural Ocean Engineering Laboratory): a
laboratory established within UNIRC. It is composed by a highly specialized team working in
the field of ocean engineering and marine energy. Actually, the team involves 1Full Professor,
2 Associated Professor, 3 Researchers, 2 Post-docs and 2 PhD Students. The team has a 30-
year experience in conducting field experiments on small-scale models of marine structures
and of wave energy harvesters at the NOEL natural basin. This laboratory is a unique
environment where experimentalists can pursue tests with the support of sensors,
acquisition data center and specialized personnel established permanently in the laboratory
infrastructure facing the basin (for details see www.Noel.Unirc.It ).

The mission of this group is to utilize the knowledge acquired in the field of marine and civil
engineering to develop novel methodologies in the analysis of the wave phenomena and of
the wave climate, for wave structure interaction (floating or fixed structures). The group is
also involved in the analysis of coastal structures for protection purposes (for instance
caisson breakwaters), in the development of novel coastal structures hosting devices for
wave energy harvesting, in the development of experimental activities for testing floating
offshore wind turbine models, and in the testing of the prototype of an offshore multipurpose
platform for fish farming and exploitation of wind and wave energy(Horizon 2020 project The
Blue Growth Farm 774426).

Suggested skills for this research topic
Fluid mechanics

Wave mechanics

Random process theory

Dynamics of structures

Numerical analysis

Physical modelling

Algorithm coding (Fortran, Matlab, Python, etc.)
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Curriculum: 3. Technology and Territory

Development of nanostructured electrolytic materials for more
sustainable batteries

Reference Person: Bordiga Silvia (silvia.bordiga@unito.it)

Host University/Institute: University of Torino

Research Keywords: Solid-state battery
Inorganic synthesis

Physico-chemical characterization

Reference ERCs: PE4_8
PE5_6
PE3_4
Reference SDGs: GOAL 7: Affordable and Clean Energy, GOAL 12: Responsible

Consumption and Production, GOAL 13: Climate Action

Description of the research topic

Digital transition cannot take place without a great improvement in the technology for
electricity management, in order to deeply exploit alternative energy sources and accounting
for the growing demand of power. In this scenario, devices for energy storage and transfer
(suchasrechargeable batteries)are destined to play a