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[Course title: Build Liveable Urban Environment]
[Duration: 40 hours]
[Class Days: Flexible, tailored for professionals / Times: 4H or 8H per day / Timezone: UTC+1]
[Location: in-person course in Ferrara (Italy)]

Course Overview: The Resilient Buildings and Cities course is designed to train highly qualified
Senior Technicians in Energy Efficiency and Sustainability within the Built Environment.
These professionals are prepared to operate across the analysis, design, and implementation
phases of decarbonized building projects and sustainable urban development. With a strong
focus on climate adaptation and urban resilience, their role involves enhancing the energy
performance of buildings and neighbourhoods to withstand environmental, social, and
technological challenges. Core competencies include the design and management of energy-
efficient systems, high-performance building envelopes, renewable energy solutions, and nature-
based strategies.

Additionally, the program addresses the integration of smart technologies and the coordination
of multiple systems to support sustainable, adaptive, and safe urban environments.

Special attention is given to minimizing environmental impacts and promoting circular economy
practices in the construction sector. Throughout all activities, technicians ensure full compliance
with European, national, and regional standards and regulations.

This module is a new thematic focus introduced within the existing course titled Build Liveable
Urban Environment.

Title Build Liveable Urban Environment
Code

EQF Level EQF 5

Conduct mode In-person course

Aims of the Course The aim of the Resilient Buildings and Cities course is to equip

participants with advanced technical knowledge and practical skills
to design, implement, and manage energy-efficient and climate-
resilient buildings and urban systems.

The course focuses on sustainable construction practices and the
integration of renewable energy technologies to optimize
performance across the built environment. Emphasis is placed on
climate adaptation, urban resilience, and nature-based solutions to
enhance the capacity of buildings and cities to respond to
environmental and socio-technological challenges.

Participants will also develop expertise in the use of smart
technologies, circular economy approaches, and regulatory
compliance to support the transition toward decarbonized and
sustainable urban development.

Learning Methods - Lectures & Expert Talks

Co-funded by those of the author(s) only and do not necessarily reflect those of the European

the European Union Neither the European Union nor EACEA can be held responsible for them.

Funded by the European Union. Views and opinions expressed are however

Union or the European Education and Culture Executive Agency (EACEA).



BuildSkills

academy

- Hands-on Workshops

Collaborative Learning

Learning Outcomes

By the end of the course, participants will be able to:
1) Remember

- Recall key definitions and core concepts related to resilient
cities, energy efficiency, and sustainable construction.

- ldentify the most relevant European and national
regulations, technical standards, and sustainability
frameworks in the built environment.

- Recognize the main tools, software, and technologies used
in sustainable and climate-adaptive urban planning.
2) Understand

- Develop a comprehensive understanding of the factors
driving urban vulnerability and resilience.

- Understand the foundational principles of sustainable
design, circular economy, and nature-based solutions in
urban contexts.

- Interpret environmental data, energy performance
indicators, and urban risk assessments using authoritative
data sources and GIS tools.

3) Apply

- Utilize knowledge Building Information Modeling (BIM),
Life Cycle Assessment (LCA), and loT systems to assess and
enhance the sustainability of buildings and
neighbourhoods.

- Use smart technologies, such as automation and
environmental sensors, to improve building performance
and user comfort.

- Integrate renewable energy systems and passive design
strategies into building and urban scale projects.
4) Analyse
- Analyse the environmental impact and carbon footprint of
buildings and urban systems.

- Break down complex urban challenges to identify systemic
inefficiencies, climate risks, and design opportunities.

- Compare policy instruments, case studies, and resilience
strategies to understand their applicability and
effectiveness across different contexts.

5) Evaluate

- Critically evaluate urban development strategies in light of
climate adaptation, social inclusion, and long-term
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sustainability.

- Assess real-world case studies to extract best practices and
formulate proposals for improved design and governance.

- Synthesize technical, social, and environmental criteria to
support evidence-based decision-making in multi-
stakeholder planning processes.

Skills

- Energy Efficiency and Sustainable Building Design
- Urban Resilience Analysis
- Circular Economy Implementation

Smart Building Technologies

Requirements/Prerequisi
tes

People holding a higher secondary education diploma.
Additionally, candidates must meet the following requirements: 1)
Proficiency in Italian as well as IT skills at a level sufficient to
enable effective participation in the training activities; 2) Basic
knowledge of mathematics, physics, geometry, construction, and
technical drawing.

Course structure: outline
of sessions

The course takes place in person from Monday to Friday,
combining classroom instruction and laboratory activities.

The weekly schedule typically includes 32 hours of lessons,
structured as follows: 4 hours on Mondays and Fridays, and 8
hours on Tuesdays, Wednesdays, and Thursdays. Each session is
dedicated to a specific lesson related to different educational
modules.

Flexible solutions could be adopted for professionals.

Learning Resources

Power-point presentation, Online Material (e.g. Copernicus
Climate Data Store; NASA Earthdata / Giovanni; NOAA Climate
Data Online; UN-Habitat Urban Data; World Bank — Climate
Change Knowledge Portal; C40 Cities Knowledge Hub; European
Environment Agency; Global Human Settlement Layer).

Assessment methods

Upon completion of the course, a final examination is conducted
to obtain the qualification.

This examination comprises in a multiple-choice test assessing key
concepts from the instructional modules.

Language of delivery

[talian

Max number of students

25

Detailed Syllabus

Course Description
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The Resilient Buildings and Cities course is an advanced training program designed to equip
professionals and recent graduates with the technical, digital, and strategic competencies
needed to design and manage energy-efficient buildings and climate-resilient urban
environments.

Rooted in a multidisciplinary perspective, the course integrates BIM knowledge, smart
technologies, nature-based solutions, and circular economy strategies to provide participants
with the tools to address the evolving challenges of the built environment and contribute to
the decarbonization and sustainability of cities.

Delivered in person, the program follows a hands-on, application-oriented approach that
emphasizes learning by doing. Participants engage in real-world case studies, practical
workshops, and interactive simulations that reflect current practices in the building and urban
planning sectors. The course is alighed with the European Qualifications Framework (EQF) Level
5, ensuring a strong connection between theoretical foundations and industry needs.

Upon completion, graduates will be well-prepared to take on specialized roles in sustainable
urban development, building energy performance management, and technological innovation
in construction and infrastructure.

The course aims to develop the capacity to design buildings and neighborhoods that are not
only energy-efficient and environmentally responsible, but also adaptive and resilient to
climate change and social transformation.

Participants will learn how to apply advanced methodologies to support informed decision-
making across the building lifecycle, while also acquiring the skills to integrate renewable
energy systems and smart infrastructure into urban contexts.

A key focus is placed on the implementation of circular economy principles to reduce waste,
maximize resource efficiency, and support long-term sustainability goals. Urban resilience is
addressed through strategies that mitigate environmental risks and enhance the adaptability of
cities to future uncertainties, including natural hazards, demographic shifts, and technological
disruptions.

The training methodology blends theoretical instruction with practical experience, combining
lectures, seminars, and expert talks with project-based learning and collaborative design
sessions.

Learning Outcomes & Expectations
By the end of the course, participants will be able to:
1. Design sustainable and climate-resilient buildings and urban systems

- Knowledge: BIM (Revit), LCA software (One Click LCA)

- Techniques: Passive design strategies, renewable integration, zoning for resilience
2. Analyze urban environments to identify risks and opportunities for energy efficiency and
adaptation

- Methods: Climate risk mapping, vulnerability analysis

- Tools: Climate Data Portals (Copernicus, NOAA, NASA Giovanni)
3. Apply circular economy principles in building and urban planning

- Techniques: Material flow analysis, eco-design, cradle-to-cradle approaches

- Tools: Circularity Assessment models, sustainability indicators
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4. Integrate smart technologies for energy monitoring and control
- Knowledge: |oT sensors, automation systems, Al-based energy analytics

- Techniques: Demand-side management, predictive maintenance
5. Implement nature-based solutions for enhanced urban ecosystem services

- Methods: Green-blue infrastructure planning, co-benefit analysis

- Tools: GIS-based mapping, NbS design guidelines
6. Collaborate across disciplines and engage stakeholders in sustainable design processes

- Techniques: Participatory planning, co-design workshops, stakeholder mapping
In the following section, each topic of the course is described in more detail.

“Topic 1 — Resilient Cities and Climate Adaptation Strategies”
Learning Outcome:

- Understand core concepts of urban resilience and how cities can adapt to climate risks.
Methods & Knowledge/Tools:

- Governance and policy analysis
- Climate vulnerability assessment tools

- Case study comparison (e.g., Rotterdam, Copenhagen)
Expectations:

- Ability to critically analyze an existing city's resilience plan and propose data-driven
improvements.

“Topic 2 — Circular Economy & Carbon Footprint”
Learning Outcome:

- Evaluate urban and building systems from a circular economy and carbon footprint
perspective.
Methods & Knowledge/Tools:

- Life Cycle Assessment (LCA)
- Carbon accounting tools (e.g., One Click LCA)

- Material reuse and recovery strategies
Expectations:

- Analyze a building’s lifecycle for material flows and propose design optimizations
aligned with circularity.

“Topic 3 — Smart Buildings”
Learning Outcome:

- Apply smart technologies to improve building energy performance and comfort.
Methods & Knowledge/Tools:

- loT sensors, automation platforms, Al systems

- Building performance simulation
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- Integration of high-performance materials
Expectations:

- Propose real-world improvements to a building using loT strategies and data-driven
design.

“Topic 4 — Nature-Based Solutions & Ecosystem Services”
Learning Outcome:

- Assess and design nature-based interventions that improve climate resilience and urban
quality.
Methods & Knowledge/Tools:

- Urban ecosystem services assessment
- NbS typologies and design principles

- Case study reviews
Expectations:

- Evaluate opportunities and challenges of NbS integration into a selected urban area.

“Topic 5 — Energy-Efficient Urban Systems & Renewable Integration”
Learning Outcome:

- Design and assess Net Zero and Positive Energy solutions in urban contexts.
Methods & Knowledge/Tools:

- Renewable energy modeling
- Smart grid simulations

- Building-integrated photovoltaic analysis
Expectations:

- Examine real-world examples of energy-efficient urban projects and propose transferable
solutions.

“Topic 6 — Sustainability and Climate Adaptation”
Learning Outcome:

- Evaluate inclusive and cost-effective urban resilience strategies.
Methods & Knowledge/Tools:

- Passive design simulations
- Water-sensitive urban design (WSUD)
- Policy analysis

Expectations:

- Analyze how design interventions can increase urban inclusivity and resilience (no
assignment required).

“Topic 7 — Advanced Applications & Hands-on Workshop”
Learning Outcome:

- Integrate all knowledge into a practical, interdisciplinary strategy for urban resilience.
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Methods & Knowledge/Tools:
- Group project-based learning

- Real-world simulations and scenario planning

- Strategic urban planning with integrated tools (BIM + GIS)
Expectations:

- Develop and present a comprehensive resilience strategy for a case city, showcasing
integrated design thinking.

Detailed Description of the Course Schedule:

Table 1 Sample Course Schedule

resilient urban
systems. It also
introduces
sustainability
indicators and

indicators
within urban
contexts and
the building
sector.

Week & Topic | Description of Lecturer Delivery Assignment/ Assignment
session method Coursework Deadline
(Date/Time)
Topic 1 This session E.P. In-Person Participants will | Assignment:
Resilient Cities | offers a Lecture-based strengthen their | Analysis of a
and Climate comprehensive sessions: understanding city's strategy.
Adaptation introduction to theoretical of governance
Strategies resilient cities, presentations fc_>r_ resilient Deadline:
Time: 4H exploring the with visual aids. | cities- Date: January
core principles, The session 2026
innovative featu'res l:?est
technologies, practlces n
and strategic climate .
. adaptation. The
methodologies : :
assignment topic
that empower coursework
urbz.an includes an
environments to analysis of a
adapt and city's strategy to
respond assess resilience
effectively to to extreme
climate change weather,
and identify
environmental strengths and
risks. gaps, and
propose data-
driven solutions.
Topic 2 This session L.M. In-Person Participants will | Assignment:
Circular examines the Lecture-based explore the Building project
economy & principles of the sessions: application of evaluation
Carbon circular theoretical circular
Footprint economy as presentations economy Deadline:
Time: 4H applied to with visual aids. | concepts and Date: January
buildings and sustainability 2026
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carbon footprint The assignment
evaluation, topic
including Life coursework
Cycle includes a
Assessment building project
(LCA) evaluation
approaches for through the
cities. lens of circular
design,
identifying
opportunities
for material
recovery,
minimization of
waste, and
enhanced
energy
performance,
while
formulating
proposals for
improvement.
Topic 3 This session V.F. In-Person Participants will | Assignment:
Smart explores the role Lecture-based examine the Real-world case
Buildings of the Internet sessions: impact of loT study proposal
Time: 4H of Things (loT) in theoretical technologies improvement
Smart Buildings, presentations and high-
focusing on with visual aids. | performance Deadline:
Sensors, building Date: January
automation materials in 2026
systems, and Al- Smart Buildings,
driven strategies exploring how
for energy sensors,
efficiency. It also automation,
introduces high- and Al
performance contribute to
building greater energy
materials that efficiency,
contribute to environmental
improved sustainability,
thermal and urban
comfort, resilience.
durability, and The assignment
overall topic
sustainability in coursework
the built includes a
environment. proposal for
targeted
improvements
for a real-world
case study.
Topic 4 This session L.S. In-Person Participants will | Assignment:
Nature-Based introduces Lecture-based prepare a Contemporary
Solutions & Nature-Based sessions: written analysis | urban contexts
Solutions as theoretical exploring the critically assess
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Ecosystem strategic tools presentations theoretical
Services for enhancing with visual aids. | foundations of Date:
Time: 4H urban resilience, Nature-Based Date: January
biodiversity, and Solutions and 2026
climate their role in
adaptation. enhancing
Participants will urban
explore how ecosystem
integrating services. The
green and blue coursework will
infrastructure examine
can deliver different
multiple typologies of
ecosystem NbS, their
services while environmental,
improving the social, and
quality of life in economic
cities. Case benefits, and
studies will their
highlight integration into
successful urban planning
implementation frameworks.
s at various The assighment
urban scales, topic
focusing on co- coursework
benefits such as includes a
flood mitigation, critically assess
urban cooling, on the
and social well- challenges and
being. opportunities of
implementing
NbS in
contemporary
urban contexts.
Topic 5 This session E.P. In-Person Participants will | Assignment:
Energy- focuses on Net V.F. Lecture-based explore how Anlaysis of best
Efficient Urban | Zero and sessions: Net Zero and practices cases
Systems and Positive Energy theoretical Positive Energy
Renewable Buildings, the presentations Buildings Deadline:
Integration integration of with visual aids. | connect with Date: January
Time: 8H Smart Grids and Smart Grids and | 2026
Decentralized Decentralized
Energy Systems, Energy Systems,
and the role of examining
Renewable innovative
Energy in design
advancing approaches and
sustainability renewable
within Smart energy
Cities. solutions that
drive urban
sustainability.
The assignment
topic
coursework
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includes an
anlaysis of
concrete best
practices cases.
Topic 6 This session V.F. In-Person Participants will | Assignment:
Sustainability, offers an in- E.P. Lecture-based evaluate -
and Climate depth analysis of sessions: innovative
Adaptation climate theoretical approaches to Deadline:
Time: 4H mitigation presentations climate Date: January
strategies, with with visual aids. | resilience, 2026
a focus on examining
inclusive urban passive cooling
approaches for techniques,
resilient housing water-sensitive
and the urban design,
development of and inclusive
affordable smart strategies that
cities. support the
development of
affordable,
smart, and
resilient cities.
No assighnment
topic
coursework is
expected.
Topic 7 This session E.P. Interactive The assignment | Assignment:
Advanced features a V.F. workshops: topic Real-world case
Applications & | practical design L.M. hands-on coursework study
Hands-on exercise based L.S. exercises and includes the development
Workshop on areal case real-world development of | resilient
Time: 12H study, where simulations. a resilient city strategies
participants will strategy based
apply urban onareal-world | peadline:
resilience case study, Date: February
simulation tools incorporating 2026
and integrated energy
planning efficiency and
strategies. sustainability
solutions.
Propose
integrated
planning
approaches and
present key
findings
through a
concise group
presentation.

Learning Resources:

Software
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- Autodesk Autocad (https://www.autodesk.com/it/products/autocad/overview)

- One Click LCA (https://oneclicklca.com/it/)

- Microsoft office (https://www.microsoft.com/it-it/)

Books

- SacksR., Lee G,, Liston K., Eastman C., Teicholz P., Burdi L., (2025). BIM Handbook: A
Guide to Building Information Modeling for Owners, Designers, Engineers, Contractors
and Facility Managers. John Wiley & Sons Inc.

- Kibert C.J., (2022). Sustainable Construction: Green Building Design and Delivery. John
Wiley & Sons Inc.

- Dabija A.M., (2020). Energy Efficient Building Design. Springer Nature.
- Gething B. (2014). Design for climate change. RIBA Enterprises.

- Vale L.J., (2005), The Resilient City: How Modern Cities Recover from Disaster. Oxford
University Press.

- RoggernaR., Roggerna A. (2021), Smart and Sustainable Cities and Buildings. Springer
Nature.
Other bibliographical and online references will be provided at the end of each topic.

Online resources:
All presentations provided to participants will be shared via a shared SharePoint (e.g., Google
Drive, Dropbox, Microsoft SharePoint, etc.).

Assessment methods

At the end of the course, each student will take an individual exam consisting of a Multiple-
Choice test: This test will cover all topics addressed during the course through closed-ended
multiple-choice questions.

Grading Rubric

Score Range Grade Description

85-100 % Excellent Outstanding performance with a deep understanding of the subject,
correct answers excellent analytical and practical skills.

70-84 % Good Solid understanding of the material with some errors;
correct answers good ability to apply concepts in practice.

60-69 % . Basic understanding of key concepts, but with several gaps;

? Satisfactory & .y. P . gap
correct answers meets the minimum requirements.
0-59% Insufficient Limited knowledge, major gaps in understanding;

correct answers does not meet the minimum requirements.

Instructors and Office hours

Primary Instructor
Instructor’s name: E.P.
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Office Hours: 9:00-18:00

Short Bio: Associate Professor in "Technological and Environmental Design of Architecture".
Ph.D. in "Architectural Technology". Certified Energy Assessor for the Emilia-Romagna Region.
Professor of "Detailed Design" and "Environmental Design" at the Master's Degree Program in
Architecture at the University of Ferrara. Previously taught "Smart Spaces Design." Since 2020,
member of the Academic Board of the IDAUP (International Doctorate in Architecture and
Urban Planning) at the University of Ferrara and Polis University in Tirana (Albania). Member of
the LEM Research Laboratory (Laboratory of Architectural Technology) since 1996, involved in
national and international research on technological innovation, energy efficiency, building
processes, and strategies for the redevelopment and enhancement of the building stock
(including cultural and historical heritage). Ordinary member of SITdA (Italian Society of
Architectural Technology) since 2009, currently serving as the site coordinator for the clusters
"Reuse, Redevelopment, and Maintenance" and "Living." For SITdA, he has also been appointed
Delegate for the Third Sector Commission (Production, Professions, Public Engagement,
Organizations) starting in 2024. Has been engaged in professional training since 2015 as an
instructor in courses funded by the Emilia-Romagna Region for "Senior Technician in Energy
Savings in Sustainable Building and in the Qualification and Redevelopment of the Building
Stock," held at the Higher Technical Institute "Territory, Energy, and Building" in Ferrara. For
these courses, he serves as Coordinator of the "New Construction and Redevelopment of
Existing Buildings" sector and, since 2018, as a member of the Scientific Technical Committee
as a representative of the University. Instructor for the program Infrarealities — Unraveling the
Management and Maintenance of the Urban Condition at the International Institute of
Architecture 12a (Lugano, Switzerland) in 2013-2014. Co-founder in 2020 of the innovative
start-up INCEPTION S.R.L. (https://www.inceptionspinoff.com).

Secondary Instructor 1

Instructor’s name: V.F.

Office Hours: 9:00-18:00

Short Bio: V.F. is an Architect, Teaching Fellow in Building Technology and Environmental
design, PhD (IDAUP — XXXII cycle), and Researcher at the Department of Architecture of the
University of Ferrara.

Since 2018, she has been a member of the Departmental Center LEM — Laboratory of
Technology, where she carries out teaching, research, and managerial activities within the
Department of Architecture at the University of Ferrara.

Her scientific research spans local, national, and international levels, focusing on innovation in
building envelope systems, with particular attention to smart materials and technologies,
sustainability, and the regeneration of the built environment. This work is complemented by a
significant and consistent publication record, both as a sole author and in collaboration with
others, comprising more than 50 contributions, including three monographs and several
articles in national and international scientific journals.

In her professional practice, she combines design activities with scientific consultancy as a
freelance. She collaborates on integrated architectural design projects at both the urban and
architectural scales, engaging in executive design and applied research on specific case studies
with significant disciplinary relevance. This professional activity, closely tied to her academic
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and scientific field, provides a continuous opportunity to bridge theoretical content with
practical applications.

Secondary Instructor 2

Instructor’s name: L.M.

Office Hours: 9:00-18:00

Short Bio: Architect and PhD candidate (IDAUP - XXXVII cycle), he is a Temporary Research
Fellow at the Department of Architecture of the University of Ferrara. Since 2017, as a didactic
tutor and a collaborating professional, he has participated in the teaching activities of courses
ranging from timber construction systems to environmental design.

His research focuses on technological and methodological innovation in the construction
industry, promoting circular development models and strategies to minimise ecological impact
and carbon emissions, particularly in designing and optimising building envelopes and fagades.
Additionally, his work explores the benefits of refurbishment and maintenance solutions for
existing constructions, components, and materials, specifically focusing on sustainable
approaches to enhancing the built environment performance. Despite his young career, he has
already published 15 papers on these topics in national and international journals.

In addition to his academic work, L.M. has gained industrial experience as a sustainability
specialist in an international company specialising in high-tech architectural fagades, where he
worked on corporate decarbonisation pathways, environmental product assessments, and
innovation strategies. In this context, he has been actively involved in several EU-funded
research projects, in which he has contributed to LCA frameworks, circularity assessments, and
digital platforms for ecological design.

Secondary Instructor 3

Instructor’s name: L.S.

Office Hours: 9:00-18:00

Short Bio: Architect, PhD, and Adjunct Lecturer in Architectural Technology. She graduated in
Architecture from the University of Ferrara in 2021, receiving a Special Mention and the
distinction of publication for her Master’s thesis on the design of Community Hospitals. In the
same year, she obtained professional licensure as an Architect.

In 2025, she completed the International PhD in Architecture and Urban Planning at the
Department of Architecture, University of Ferrara, graduating with “excellent with honors”. Her
doctoral dissertation focused on the development of design support tools for Community
Hospitals across the different phases of the Italian building process.

Since 2024, she has been a Research Fellow at the Department of Architecture, University of
Florence, where she is involved in the “GREEN4H” research project, which investigates the
application of Nature-Based Solutions to the open spaces of community healthcare facilities.
As an Adjunct Lecturer and Teaching Assistant, she regularly contributes to teaching activities
and supervises Master’s theses at the Departments of Architecture of the University of Ferrara
and the University of Florence.

She is a member of SITdA (ltalian Society of Architectural Technology), CNETO (National Centre
for Hospital Building and Technology), and the inter-university research centre TESIS.
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