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Welcome to the 7th edition of the Mediterranean Green Forum!

OUR MISSION

The seventh edition of the MGF2024 opens with the slogan Getting to Zero to discuss 
the opportunities of the energy transition, based on the principles of efficiency, urban/
building integration and ecology, and to explore possible carbon-neutral solutions/
technologies/strategies/processes/policies for Mediterranean cities. ‘Getting to zero’ 
addresses the transformation of our territories, cities and architecture, a transversal 
topic, deeply related to social dynamics and new energy landscapes.
In the unique socio-climatic and cultural context of the Mediterranean basin, one of the 
contemporary challenges concerns the search for a balance between the valorisation 
of tangible and intangible heritage that shapes the historical and cultural identity of 
places and the need of new scenarios to address the current crisis and respond to 
contemporary needs. The first step towards decarbonisation is the green transition to 
clean and renewable energy. As this revolutionary process requires time and the call 
for a change is urgent, we need to find other solutions to rethink cities from a carbon-
neutral perspective and to reach net zero emissions by 2050.
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Chair: A. Sayigh, R. Crutesco, R. Pulselli, F. Giglio, P. Picchi
Co-chair: G. Verdini, V. Dessì, C. Moretti, L. Montoni

Changing energy landscapes
Urban resilience and climate change
Positive energy districts | Energy communities
Energy system integration | Scenarios for renewables
Digital Twin, IoT, AI for energy efficiency
NBSs and biodiversity
Predictive planning and design
Citizen involvement /participation

Chair: M. Aboulnaga, C. Nava, E. Lucchi, A. Violano
Co-chair: G. Calcagno, M. V. Arnetoli, M. Bertelli, S. Dergham

Positive Energy Buildings | Green architecture
Nature-Based Solutions for energy efficiency
Innovative Retrofits, Renovations and Deep Renovations 
Energy renovation of the cultural heritage
Bioclimatic and passive strategies for NZEB
Application of digital tools for innovative design process
Innovative co-planning and co-design approaches

SESSION 1. 
LANDSCAPE AND CITIES 
IN TRANSITION

SESSION 2. 
ARCHITECTURES FOR TOMORROW

SESSIONSSESSIONS
and TOPICSand TOPICS



Chair: A. Rogora,  A. Zabaniotou
Co-chair:  G. Mangano, G. Pierucci

Changing energy landscapes
Renewable energy technologies |Green technologies

Eco and recycled materials | Life cycle design
Active materials | BIPV

Digitized production of building elements
Digital Technologies for efficient building management 

Sensors, IoTs & AI | Adaptive process 
Enabling technologies

Chair: A. Sayigh, D. Francese
Co-chair: S. Wannous, M. Bertelli, C. Sarrini

Human environmental comfort and wellbeing
People engagement for energy awareness & proactive 

behaviours | Living Lab experiences
ICT platforms| user experience of building management

Sustainable|energy communities
Energy for post anthropocentric society

Educational and training | Policies and finance

SESSION 3. 
ECO-TECHNOLOGIES 

AND MATERIALS

SESSION 4. 
PEOPLE & COMMUNITIES 

Med Green Forum
 7th edition
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WEDNESDAY 14 FEBRUARY   20242024

08:30 Registration

09:00 Institutional greetings 
A. Sayigh Chair of the Forum & Chair of the Scientific Committee
M. Sala Honorary Co-chair of Scientific Committee
G. De Luca Director of the Department of Architecture DIDA (UNIFI)
M. Losasso President of SITdA (Società Italiana della Tecnologia dell’Architettura)

09:30 PLENARY GETTING TO ZERO
Chair: M. Sala -  Co-chair:  A. Trombadore

R. Badr
The machine man and his shelter in a time of artificial and digital transformation

I. Bennani 
Climate change and energy transition. The Moroccan experience

S. Mecca 
Proximity. The well-being in the city of future

G. Verdini 
Climate-resilient Urban Futures in the Mediterranean Region: Notes

M.L. Germanà
Circular building production in the South Mediterranean area: the experience of 
CUBATI Project

D. Oktay
Neighbourhood nexus: towards positive energy environments in urban settings

11:00 COFFE BREAK

11:30 PLENARY 1. LANDSCAPE AND CITIES IN TRANSITION
Chair: R. Crutescu - Co-chair: G. Verdini

M. Sala 
Urban forestation and green architecture for a sustainable built environment

M. Aboulnaga, M. Elsharkawy
Climate Neutrality and Global Perspective for Net-zero Policies and Buildings

D. Francese, B. Buoninconti, E.M. Oliva
Ecological and bioregional transition

R. Bologna
Global challenges and environmental design for a new balance between nature and 
city

B. Beckers 
A physics-based urban digital twin for designing and renovating sustainable cities

E. Lucchi, M. Clementi, V. Dessì 
Mapping urban local metabolism to support Building Integrated Agriculture

13:00 POSTER SESSION                                                                         MGF STUDENT AWARDS

13:15 LIGHT LUNCH

morning|room 401



14:00 PARALLEL Session 1.1 LANDSCAPE AND CITIES IN TRANSITION
Chair: R. Pulselli - Co-chair: V. Dessì

G.M. Mangano, D.L. Laganà, A.H. Hanida
Adaptive technologies in flooding scenarios through NBS/SUDS 

S. Forastiere, C. Piselli, C. Balocco, A. Silei, F. Sciurpi 
Energy transition and environmental sustainability in large commercial systems. A 
research project example

E. Zatta, M. Condotta 
Tailored solutions for the sustainable transition of the built environment: the specific 
context as information source

M. Zagaria, F. Mancini
Energy and Environmental refurbishment of the residential complex of Torrevecchia in 
Rome: Retrofitting and Demand Response Activities

E. Paudice
New forms of interaction between infrastructure and the city: the experience of the 
intensive forest in the Garbatella park

D. Lucanto
An Advanced Framework for Regenerative Design in Digital and Physical Prototyping. 
Crafting a Comprehensive Atlas for Predictive Modeling and Adaptive Technologies in 
Climate Change Scenario Analysis

16:00 COFFEE BREAK

16:30 PARALLEL Session 1.2 LANDSCAPE AND CITIES IN TRANSITION
Chair: F. Giglio - Co-chair: C. Moretti

V. Frighi, E. Piaia
Innovative approaches for heritage buildings renovation in the Mediterranean area

S. Magaudda
Designing Nature Based Solutions for Carbon Footprint offsetting of school 
communities

E. Giacomello, V. Tatano, R. Ravellini
SuDS-Sustainable Drainage Systems in city center. Open problems and technological 
solutions

L. Montoni, C. Moretti
Smart Biophilic cities: green and innovative digital solutions for sustainable urban 
development

L. Moujoud, O. Messous, A. El Fallous 
Exploring the intersection of History and Morphology: A comparative study of the 
spatial formation in the early development of the Medina of Fez

WEDNESDAY 14 FEBRUARY  20242024
afternoon|room 401



14:00 PARALLEL Session 2.1 ARCHITECTURES FOR TOMORROW
Chair: C. Nava - Co-chair: M. V. Arnetoli

A. Rogora, M. Roca Musach 
Comfort at work: Analysis, evaluation and design proposal for an industrial building in 
northern Italy

S. Dergham, A. Akram, M. Bassam, M. Aboulnaga 
Adaptive Approaches to Attain Net Zero through Carbon Sequestration in Heritage 
Sites of Coastal Mediterranean Cities

A. Picariello, P. De Joanna, D. Francese 
Bioclimatic Urban Renewal for an Historical Disused Military Area in Naples

L. Dipasquale, M. Perdonò, F. Battisti
Adopting Circular economy strategies in building regeneration through a holistic 
approach

N. Karar, S. Haggagy, A Hadhoud, M. Rabea, S. Dergham
Sustainable Retrofitting Strategies for Existing Communities to Attain Resilience, 
Livability, and Climate Mitigation and Adaptation

G. Pierucci, G. Calcagno, A. Trombadore, L. Montoni, M. Bertelli
‘Getting to zero’ the university buildings stock.  Boosting the renovation strategy and 
the action plan of the University of Florence

16:00 COFFEE BREAK

16:30 PARALLEL Session 2.2 ARCHITECTURES FOR TOMORROW
Chair: E. Lucchi - Co-chair: M. Bertelli

L. Lombardo, S. Colajanni, T. Campisi 
Madonie Green Walls Revolution: sustainable revitalization and enhancement of 
Sicilian inner rural areas

C. Clemente, A. Mangiatordi, M. Zagaria
“CIS Roma Scuole Verdi”: a program to improving  Energy Efficiency and 
Technological Retrofitting  of school buildings in Rome

G. Paganin, C. Talamo, C. Chitanu 
Assessing climate change adaptation of buildings: a review of performance indicators 
in Green Building Rating Systems

F. Tucci, V. Cecafosso, M. Giampaoletti, G. Turchetti, K. Mitrik, L. Montagner
Green architecture, NZEB and Climate Neutrality.  An intervention design model for 
deep renovation of Public Housing

R. Bologna, G. Hasanaj, C. Moretti
Shifting to a new sustainable paradigm: nature-based solutions and circular design for 
the urban regeneration

WEDNESDAY 14 FEBRUARY  20242024
afternoon|room 402



THURSDAY 15 FEBRUARY   20242024

08:30 Registration

09:00 PLENARY 2. ARCHITECTURE FOR TOMORROW
Chair: M. Aboulnaga -  Co-chair:  G. Calcagno

S. Wannous, L. Wannous, R. Badr
Architectural treatments for the integration of solar energy systems on the roofs of 
residential buildings as an alternative solution to the energy crisis in Syria

C. Nava 
Architectures as carbon sink, as carbon pool, as carbon stoke: how technological 
options challenge the loss of uptake of the Mediterranean sea

A. Violano, M. Cannaviello
Nature positive built environment: systemic approaches and  technological design 
experimentation

S. Ferchichi
Mediterranean synergies for the energy renovation of university buildings: three pilot 
projects in Palestine, Tunisia, and Italy

A. Rogora, P. Leardini 
Energy retrofit of non-monumental historic buildings: Problems, limitations and 
opportunities of technological advances 

G. Grunwald and all 
Building BIM Competence across Europe: the DIGITAL DECATHLON project

11:00 COFFE BREAK

11:30 PLENARY 3. ECO-TECHNOLOGIES AND MATERIALS
Chair: A. Rogora - Co-chair: G.M. Mangano

A. Sayigh 
European Drive to use Photovoltaic Application in New Buildings in 2025

M. Aboulnaga, A. Abouaiana, A. Eid, R. Elkeshki, S. Aboughoneima, A. Elmarakby 
An Integrated Approach towards Smart Building Strategies to Mitigate Climate Change 
and Attain SDG to Reach Net-Zero

A. Zabaniotou, G. Vaskalis, A. Chasioti 
Alternative Liquid Fuels from Plastic Waste toward Climate Change Mitigation and 
Circular Economy

F. Giglio, F. Armocida
A zero waste strategy toward carbon neutrality. Circular technology experimentations 
for life extension of non-recyclable plastic packaging

D. Lucanto, F. Filice
Eco-Design for Transition Architecture: Comparative Analysis for an Ascalar 
Methodology Utilizing Green Actions Defined by the PNACC and Pre-Design 
According to Life Cycle Thinking  

12:15 Realised Med-EcoSuRe pilot in S. Verdiana - OPENING*

13:00 POSTER SESSION                                                                         MGF STUDENT AWARDS

13:15 LIGHT LUNCH

morning|room 401



11:30 SPECIAL SESSION
room 402

12:15 *PILOT OPENING
Santa Verdiana



14:00 PARALLEL Session 3.1 ECO-TECHNOLOGIES AND MATERIALS
Chair: A. Zabaniotou - Co-chair: G. Pierucci

A. Abouaiana, A. Khamis
Agile Approach to Decarbonize Urban Communities Facility Management Industry 
Towards Carbon-neutral Mediterranean Cities

C. Marchiaro, G. Cadoni, C. Silvestri
Inventorying local resources to move towards new projectual models for sustainable 
architecture: materials, energy and know-how as catalyst for change

C. Scanagatta, M. Bortolotti, M. Condotta 
Bio-based materials to foster efficient retrofitting of the existing building stock 

M. Saeli, A. Calà 
Reusing olive pomace waste for energy saving applications in construction: 
development of a panel prototype

E. Catalano, C. Nava
Green Responsive System (GRS): A Paradigm Shift in Urban Decarbonization in the 
Mediterranean Context

F. Tucci, S. Baiani, P. Altamura, V. Tulelli, G. Rossini
Low carbon bio-based building materials from organic waste: a closed-loop production 
model  within circular neighborhoods  

16:00 COFFEE BREAK

16:30 PARALLEL Session 1.3 LANDSCAPE AND CITIES IN TRANSITION
Chair: P. Picchi - Co-chair: M. Montoni

M. K. Bin Mohd Zambri, E. A. Martinez Cesena
Analysing the Resilience of Microgrids as they Transition from Standalone to Grid-
connected systems

L. Gelichi
Seaweed House 2.0

F. Gugliotta, A. Battistella
Wind Farms and Diachronic Landscapes: The Identity of Sustainability

17:30 Special event: Digital Decathlon Award Ceremony

afternoon|room 401
THURSDAY 15 FEBRUARY   20242024



14:00 PARALLEL Session 4.1 PEOPLE AND COMMUNITIES
Chair: D. Francese - Co-chair: C. Sarrini

M. V. Arnetoli, E. Giannini, M. Vacca
MED_MESS Diversity, creative entropy and Mediterranean informality practices. 

A. P. Pomè, G. Ciaramella
ESG Measurement Tool: An approach to measure the sustainability introduced in real 
estate requalification projects

F.E. Kaya, A. Monsù Scolaro
Empowering Circular Economy Transition in the Building  Sector: A Stakeholder-Centric 
Approach in the Design  Phase for Climate Change Mitigation

F. Romagnoli, T. Ferrante, T. Villani
Adaptability of housing for aging in place. Sustainable approaches to enhance 
environmental comfort

L. Sacchetti
Proposal of a Framework to Evaluate the Building Performance of Local Healthcare 
Facilities

16:00 COFFEE BREAK

16:30 PARALLEL Session 2.3 ARCHITECTURES FOR TOMORROW
Chair: A. Violano - Co-chair: S. Dergham

H. Barton
Using co-design to extract best-practice innovations from cities around the world to 
accelerate city-level domestic retrofit schemes

M. Clementi, M. Migliore
Open source tools to support local circular co-design

A. Cristino 
The Digitalization of Participatory Approaches

G. Cadoni, M. Belmaaziz
Multiscale energy modelling approach of the residential building stock based on data-
driven GIS tool

A. Canducci, A. Calvano, A. Battisti
Technological and environmental strategies for the redevelopment of outdoor learning 
spaces and the establishment of Energy Hubs in school buildings

afternoon|room 402
THURSDAY 15 FEBRUARY  20242024



FRIDAY 16 FEBRUARY  20242024

08:30 Registration

09:00 PLENARY 4. PEOPLE AND COMMUNITIES
Chair: A. Sayigh - Co-chair: S. Wannous

R. Hinrichs-Rahlwes 
The European Green Deal - building a sustainable energy system across end-uses: net 
zero or zero emissions

G. M. Mangano
Which Living Lab processes for the Renewable Energy Communities? A pilot 
experimentation in NRRP-T4Y Research

D. Giorgi, C. Morea
A design-led participatory process to address Climate City Contract  for NetZero cities

A. Trombadore, C. Balocco
When architectural design unveils the ethical and aesthetical value of BIPV: the Santa 
Verdiana demo case

G. Calcagno, G. Pierucci, L. Montoni, M. Bertelli
Capitalizing the Med-EcoSuRe experience

11:00 COFFE BREAK

11:30 PLENARY 1. LANDSCAPES AND CITIES IN TRANSITION
Chair: A. Sayigh - Co-chair: M. Szabó

R. Crutescu
Sustainable Architecture Challenges for a Sustainable Future

R. Pulselli, G. Paolinelli, S. Bastianoni
Living labs to design the transition towards carbon neutrality in Mediterranean Islands

A. Basti, E. Di Giuseppe 
The technological design of renewable energy communities: architectural implication 
of an holistic approach

O. Smith
A Novel Collaborative Stakeholder Development Tool Using Energy System 
Optimisation and Visual Interface for Workshop Facilitation

P. Picchi
The landscape at the centre of the Agrivoltaic systems project

I. Khele, M. Szabó
Comparative Analysis of the energetic performance of Buildings Integrated Semi-
Transparent PV glazing systems in the climate of Hungary and Syria

13:00 POSTER SESSION                                                                         MGF STUDENT AWARDS

13:15 LIGHT LUNCH

morning|room 401



FRIDAY 16 FEBRUARY  20242024

14:00 CLOSING SESSION
ROUNDTABLE
Chair: A. Trombadore -  Co-chair:  M.G. Mangano

M. Sala - A. Sayigh - R. Badr - A. Rogora - C. Nava - M.L. Germanà - D. Francese - 
M. Aboulnaga - I. Bennani 

15:30 Ceremony
MGF STUDENT AWARDS
MGF BEST PAPERS

afternoon|room 401
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MGF Student Awards  MGF Student Awards  
FINALISTS

1.	 Z. Abdelmohsen, S. Abdelaziz, S. Arafa, Z. Ahmed Cairo University
2.	 S. Abuserriya, G. Hussein, O. Ragab Cairo University
3.	 A. Azab, R. Bakry, A. Shehab, I. Almasry Cairo University
4.	 E. Carbonara, M. Amabilli University of Camerino
5.	 A. Dechamps, A. Di Tommaso, A. Filippini, D. Ghilardi Politecnico di Milano
6.	 E. Di Giuseppe Università degli Studi G. d’Annunzio
7.	 F. Filice University Mediterranea of Reggio Calabria
8.	 S. Giampaolo, A. Giannini University of Rome - La Sapienza
9.	 L. Giannelli, L. Incrocci University of Florence
10.	T. Jolovic, T. Jolovic University of Montenegro
11.	N. Kara, S. Haggagy, A. Hadhoud, N. Rabea, S. Dergham Cairo University
12.	D. Laganà University Mediterranea of Reggio Calabria
13.	L. Lombardo, F. Barbera, S. Marinaro, F. Noto University of Palermo
14.	M. Mastar, S. Hazaa , Y. Emre Saraç Maltepe University
15.	L. Moujoud, I. Gharbi, F. Jabri International University of Rabat
16.	A. P. Pomè Politecnico di Milano
17.	C. Rutigliano University of Florence
18.	C. Sarrini University of Florence
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GETTING TO 
beyond energy transition, 
towards carbon-neutral 
Mediterranean cities

1ST SOLUTION: DEMOLITION AND RECONSTRUCTION 

Spaces capable of responding to user needs in  a  timely 
and effective manner and being easily modifiable, so as 
to be able to extend the life cycle of the building.

Surface area: 2.637,20 m²
Useful surface area (SUL) by legislation: 630 m²
Useful surface area (SUL) current: 392 m²
Useful surface area (SUL) from project: 760 m²
Surface area uncovred:
-Permeable: 2.107,50 m²
-Waterproof: 137,70 m²

GIARDINIERI NURSERY SCHOOL

MODULARITY

FLEXIBIITY OF USE

Spaces made up of modules that can be  customized  according
to the need of the individual environments, obtaining advantages
from a design, sustainable and economic point of view.

FUNCTIONAL MIXITE

Creation of a network of relationship  and  links  between 
functional, social and morphological aspects, and above all 
with the S. Sebastiano park, due to different activities.

B U I L D I N G  P R O G R A M  

+17%
BIOCLIMATIC

Realization of a school complex from the demolition of all existing non-structural
parts, and reconstruction with expansion through wooden load-bearing panels  of
innovative   environments  for  teaching,   also   usable  outside   shool  hours   as 
workshops for activites.

Sara Giampaolo, Alice Giannini

Sapienza University of Rome

ARCHITECTURAL, ENVIRONMENTAL, ENERGETIC 
AND ECOLOGICAL REGENERATION OF LEARNING SPACES:
“GIARDINIERI” NURSERY SCHOOL, ROME

T E R R I T O R I A L  C O N T E X T

S O C I A L  A N A LY S I S

The territory of Municipality I it includes the central part of the city, so
all the districts went beyond the Municipality I. It is bordered by  the
Aureliane and Gianicolensi walls and the neighborhoods locate 
between Foro italico and  Vatican city. It is  crossed by  Tevere 
river and includes the Tiberina island.

The study area is located within the urban area  1X archaeological
zone, but its resonance  has  repercussions  on the  urban  areas 
1C Aventino, 9D Appio, 9E Latino (cityhall VII).

The following analyses will focus on the urban  areas  Appio and 
Aventino    because  the  catchment   area  of   the    Giardinieri 
nursery school, went beyond the cityhall I.

The socio-demographic analysis was made by comparing the urban
areas 1C Aventino and 9D Appio. The data anlyzed on the  current 
population are consistent with those of Roma capital. 

SOURCE: Data processing Comune di Roma/I numeri dei Municipi 2021

M O B I L I T Y  A N A LY S I S U R B A N  G R E E N  A N A LY S I SS E R V I C E S  A N D  A C T I V I T Y  A N A LY S I S

M E TA - P R O J E C T

T W O  P R O J E C T S

A C T I V E ,  PA S S I V E  A N D  E C O L O G I C A L  S Y S T E M “ G I A R D I N I E R I ”  N U R S E R Y  S C H O O L

HEAT PUMP

The heat pump guarantees both winter heating and summer air conditioning
and also ensures zero CO2 production.

GUARANTEES 

Heating

Cooling

Domestic 
hot water 

CONTRIBUTES

Economic saving

Reduction of energy
consumption

Heat pump

Heating system
on the floor 

Well being

Fan heater

CO2 production = 0

PHOTOVOLTAIC SYSTEM

The photovoltaic system, integrated into the roof, allows the conversion 
of solar rays into electricity.

Solar
panel

Inverter

Storage
system

PRODUCE
Electricity

CONTRIBUTES
CO2 emission reduction

Economic saving

Reduction of energy
consumption

CHARACTERISTICS
Monocrystalline

silicon

1,65 x 1 m

ACTIVE SYSTEM

ACTIVE SYSTEM

BIOCLIMATIC HALL

SUMMER PERFORMANCEWINTER PERFORMANCE

PASSIVE SYSTEM
VENTILATION TOWER

Venilation tower are architectural solutions used to exploit wind energy and the
principle of convection, making buildings more comfortable.

RAINWATER COLLECTION SYSTEM
According to an ENEA study, water consuptions in school are:
-10,36 litres/day/person for WC;
-8,38 litres/day/person for hand cleaning;
-0,02 litres/day/m² for washing external surfaces;
The requirement will be provided by the recovery of rainwater, for watering the
green areas, the toilet cisterns, and the washing of external surfaces.

WINTER PERFORMANCE SUMMER PERFORMANCE
solar screen
not active

glass wall
closed

solar screen
active

glass wall
open

TANK SIZING
Water requirement for school use: 182.835 l/year
Two collection tanks with a capacity of 10.000 l e di 2.000 l will be installed.

2.500

2.000

1.500

1.000

500

0I

E

I

P sat P v>

OPAQUE VERTICAL AND HORIZONTAL CLOSURES

Transmittance (1/R): 
0,13m²K/W < 0,29 m²K/W 

Transmittance (1/R): 
0,17 m²K/W < 0,26 m²K/W 

The opaque vertical and horizontal surfaces represents the skin of the bulding and are 
affected by thermal exchanges with the outside.

In the bioclimatic atrium, the glass surfaces on the roof and in a vertical position
ensure its solar collection capacity throughout the entireyear, while  the heat 
losses of the building enevolpe are reduced. Summer operation requires the use
of some control measures such as shading systems. 

ECOLOGICAL SYSTEM ECOLOGICAL SYSTEM

PASSIVE SYSTEM

N

BUFFER SPACE BIOCLIMATIC SOLAR GREENHOUSE 

The buffer space, exposed to the north-east, performs an  environmental  mediation
function between inside and outside. Benefits can be otained in tems of microclimate,
protection and thermal insultaion from external environmental agents.

The  solar  geenhouse,  facing   south-west,  exploits  the  sun’s  rays  in  winter, 
transforming them into thermal energy to be stored inside and trasmitted to the building.

Rubber flooring

Installation screed

Rock wool insulation
Waterproofing membrane

Concrete slab
Waterproofing membrane

Perimeter wall with
X-Lam load-bearing layer

Openable glass wall 
Low emissivity

Glass wall opening
Clear Glass

External roller 
blind in polyethylene

Sliding type 
window

Type fixture
fixed

PASSIVE SYSTEM PASSIVE SYSTEM

X-LAM
The X-Lam type panels are made up of cross-laminated solid wood panels
glued together in five overlapping layers.
GUARANTEES  

Seismic resistance

Fire resistant 

CONTRIBUTES
Economic
saving
Reduction of 
energy 
consumption

Assembly speed

Clean construction site

LOGISTICSDESIGN HIGH 
PERFOMANCE
BUILDINGS

WORKSITEPRODUCTION LOGISTICS WORKSITEDESIGN HIGH 
PERFOMANCEPERFOMANCE
BUILDINGS

WORKSITEDESIGN PRODUCTION

PASSIVE SYSTEM

Perimeter wall with
X-Lam load-bearing layer

Rubber flooring

Installation screed

Concrete slab

Waterproofing membrane

Waterproofing membrane

Rock wool insulation
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8%

11%

6%

17%17%

33%
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C U R R E N T  P O P U L A T I O N  

54% 46%

A V E N T I N O   
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55%45%

F A M I L Y  U N I T S   E M P L O Y M E N T  S T A T U S  
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D I S T A N C E  F R O M  S C H O O L S  

TYPOLOGY OF EDUCATIONAL STRUCTURES 

M U N I C I P I O  I

Municipal
school

State 
school

Private 
school

M U N I C I P I O  I  

14% 40% 46% 27%

M U N I C I P I O  V I I

32% 41%

U R B A N  S E R V I C E S  For  the  chi ld
•Visit to the Baths of Caracalla 

•School of painting and drawing

•Angelo Mai-Circolo Arci laboratories

•Anfitrione Theater: shows

•Nando Martellini Stadium: sport e laboratories•Nando Martellini Stadium: 

8min      8min     10 min
School of painting and drawing

8min      13min     18 min
•Angelo Mai-Circolo Arci 

5min     5 min

12min      16min     22 min

10min      13min     14 min
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SOURCE: Comune di Roma/Verde Pubblico.

48%

9% 11% 6%

21%

5%

Street furniture
Rest area
Equipped green

Archeological green
Urban parks
Special green

74%

26%

G R E E N - B U I L T  R E L A T I O N S H I P   
S A N  S A B A  D I S T R I C T

3-5 
YEARS 

AVENTINO
APPIO

LATINO
ITALIAN

 30.000-
40.000 €

20.000-30.000 €

WORKERS
UNEMPLOYED

3-4 
PEOPLE

30-40 
YEARS  YEARS  

20-30 
YEARS  

SEX

FOREIGNERS

20.000-30.000 €

20-30 

2 PEOPLE2 PEOPLE

REFERENCE USER: THE FAMILY

YEARS  

I M P A C T S  R E L A T E D  T O  C L I M A T E  C H A N G E

T E M P E R A T U R E S

URBAN HEAT ISLAND

Densely built 
city 

High levels
of pollution

Use of air
conditioned

urban environment warms more
than surrounding areas

THE CLIMATE TODAY

MAX T summer
over 30°C

Up to 600 deaths
linked to heat waves 

among over 65s

Average T +3,6 °C 
compared

to average 1971-2000

Summer days +133 
compared to the 

2007-2016 average

Daily mortality 
due to summer 

heat waves
+22% compared to 

normal summer 
periods in the  

over 50 population 

FUTURE SCENARIOS

-CO2 | with climate polices

+CO2 | without cimate polices

+28

+54

INCREASING

MARKED 
INCREASE

Days of heat 
waves per year

Mortality associated with 
heat waves

THE CHARACTERISTICS OF THE CITY

TH
E

 C
H

IL
D

M O V E M E N T S  O F  T H E  R E F E R E N C E  U S E R

4 0 % 2 0 % 1 0 % 1 0 %

4 5 % 1 0 % 1 5 % 1 5 %

2 0 %

1 5 %

Region
LAZIO 

5.714.882 ab.
17.242 km²

SOURCE: Regione Lazio/Statistica/2022/Popolazione

334 ab./km²

Ci ty
ROMA CAPITALE

4.355.725 ab.

5.363 km²

786 ab./km²

SOURCE: Città Metropolitana di Roma/Statistica/2022/Popolazione

180.606 inhab.

8.991 ab./km²

19,91 km²

Mun ic ipa l i t y
MUNICIPIO I

XIVXIV

I

CiampinoFiumicino 

Termini

Tiburtina 

SOURCE: Municipio I Centro/Statistica/2022/Popolazione

Termini

1C AVENTINO

1X ZONA ARCHEOLOGICA

9E

 8.457 inhab.

 5.287,5 ab./km²
 1,56 km² 1,56 km²

1X ZONA ARCHEOLOGICA
 5.287,5 ab./km²

 731 inhab.

 400,2 ab./km²
 1,91 km² 1,91 km²
 400,2 ab./km²

9D APPIO
 26.893 inhab.

 19.960,1 ab./km²
 1,35 km² 1,35 km²
 19.960,1 ab./km²
9E LATINO 
 22.264 inhab.

 14.069,4 ab./km²
 1,59 km² 1,59 km²
 14.069,4 ab./km²

1C
1X

9D

DISTRICT 
SAN SABA R.XXI

 3.374 inhab.

3 048,43 ab./km²
1,11 km²

VIALE AVENTINO

R. XXI

SOURCE: Comune di Roma/I rioni di Roma.

VIA DELLE TERME 
DI CARACALLA 

VIA MARMORATA

SOURCE: Municipio I  e VII/Statistica/2022/Popolazione

27.1

21.1

26.1
22.1

28.1.1

27.1.3

14.1

3.1
5.1

25.1

15.1

12.1.2

9.1.4

9.1.3

12.1.1

16.1

7.1

10.1.2
11.1.2

10.2

10.1.130.1.1

24.1

25.2

25.3

29.117.1

18.1

19.1

“ G I A R D I N I E R I ”  N U R S E R Y  S C H O O L

A
N

TH
R

O
P

IC
 S

Y
S

TE
M

M
O

B
IL

IT
Y

 S
Y

S
TE

M

B
IO

P
H

Y
S

IC
A

L 
S

Y
S

TE
M

B
IO

C
LI

M
A

TE
 S

Y
S

TE
M

B
U

IL
D

IN
G

 S
Y

S
TE

M
E

D
U

C
A

TI
O

N
 A

N
D

 T
R

A
IN

IN
G

 S
Y

S
TE

M

1.1
1.1.1

1.1.2

3.1
3.1.1
3.1.2

5.1
5.1.1
5.1.2
5.1.3
5.1.4

9.1
9.1.3
9.1.4

10.1
10.1.1
10.1.2

11.1
11.1.1

11.1.2

12.1
12.1.2

14.1
14.1.1
14.1.2

14.1.3

15.1

15.1.1
15.1.2

17.1

16.1.1

17.1.1

17.2.1

18.218.1.1

19.1.1

16.1

17.1

17.2

18.1

19.1

21.1
21.1.1
21.1.2
21.1.3

22.1
22.1.1

23.2
23.1.2

25.1
25.1.1
25.1.2

25.2.1
25.2.2

25.2

25.3.1
25.3.2

25.3

27.1
27.1.1

27.1.2

27.1.3

28.1.1

28.1.2

28.1

1.ENCOURAGEMENT OF HISTORICAL HERITAGE 
Promote architectural heritage. 
Adopt a cultural promotion campaign aimed at visitors 
to historical and artistic sites 
Encourage educational activities and guided tours 

3.IMPROVING THE ACCESIBILITY OF SCHOOLS 
Break down architectural barriers.
Redefine accesses and open spaces around schools
Eliminate non-standard flooring

5.EXPANSION OF THE OFFER OF SERVICES FOR THE CHILD
Promote a network of services for the child.
Organize afternoon school activities
Organize socio-cultural activities, such as film screening
Organize guided tours for educational purposes
Organize workshops and exchange activities with the 
elderly

9.INCREASES GENT.LE MOBILITY
Increase and improve the cycle-pedestrial network.
Set up columns for charging electric bicycles
Arrange racks for parking bicycles along the main 
junctions (metro stop, schools, urban landmarks)

10.OPTIMISING SCHOOL MOBILITY
Make safe routes.
Design home-school pedestrian paths from San 
Sebastiano park to surrounding districts
Make a pedestrian crossing at the secondary exit of 
the park

11.REDUCED TRAVERSAL TIME

Prepare the crossings of devices that in some time slots 
facilitate crossing by reducing waiting
Secure crossings by children through road and vertical 
marking devices

Facilitate the crossing.

12.PUBLIC GREEN MAINTENANCE AND REGENERATION
 Improve the quality of greenery.
Intervene with the maintenance of the road greenery

14.REFUNCTIONALISATION AGGREGATION SPACES

Break down architectural barriers
Provide the minimum supply of lighting, drinking water and 
toilets
Provide the minimum equipment: seats, baskets, waste racks, 
signalling, car parking, bike racks

Rethink the public space. 

15.CONSERVATION BIODIVERSITY VEGETATION
 Adopt climate change slowdown and prevention 
strategies.
Monitor the plant species 
Involve students in sustainability education activities

16.OPTIMISE WIND EXPOSURE
Maximise the flow of favourable winds. 
Set up domestic micro-wind turbines for renewable energy 
production

17.WATER RECOVERY NETWORK INTRODUCTION
Limite water consumption in the water supply .
Prepare rainwater recovery and treatment facilities
Avoid flooding 
Make rain gardens to help reduce water quality from 
precipitation

18.PASSIVE HEATING OPTIMISATION
Maximise winter solar intake.
Prepare design heat storage technologies

19.PASSIVE REFRESH OPTIMISATION
Maximise summer ventilation supply. 
Prepare design technologies to limit summer thermal loads

21.ENERGY EFFICIENCY INCENTIVE
Optimise energy efficiency.
Intervene on the energy class and performance of buildings
Prepare energy-efficient devices
Intervene on facade technologies in order to limit thermal 
dispersion

22.USE OF RENEWABLE ENERGY
Promote renewable energy-based technologies.
Set up plants fuelled by renewable sources

23.REFUNCTIONALISATION AGGREGATION SPACES
 Promote exchange activities. 
Encourage collaborative activities between the elderly 
and young people

25.OPEN SPACE REFUNCTIONALISATION
Secure outdoor spaces.
Provide play equipment in accordance with
Regulate outdoor spaces: parking, emergency areas
Equip the exterior with the minimum equipment.
Equipment: seats, baskets, recreational equipment
Minimum equipment: lighting, drinking water
Improve the quality of school greenery.
Intervene with grass trimming and tree pruning
Redefine the space around Giardinieri kindergarten 

27.FLEXIBLE SCHOOL PROMOTION
Open the school to the district 
Initiate inclusive participation processes involving the 
school community and the territory
Provide multifunctional spaces open during out-of-school 
hours to carry out intergenerational exchange activities
Promotion of cultural initiatives from the outside to the 
school, such as participatory gardens, cleaning day

28.REALISATION OF EXTRA-SCHOOL ROUTES
Provide safe pedestrian paths
Design a safe pedestrian space within the San 
Sebastiano park connected to the district 
Set up a children's meeting HUB to safely reach 
Giardinieri kindergarten

O R D I N A R Y  A C T I V I T Y A T R I U M  /  F R E E  A C T I V I T I E S C A N T E E N

“ G I A R D I N I E R I ”  N U R S E R Y  S C H O O L

SAN SABA SAN SABA 1.1
9.1.3

12.1.2
23.2

27.18.1.2

2ND SOLUTION: REGENERATION AND EXPANSION

Surface area: 2.637,20 m²
Useful surface area (SUL) by legislation: 630 m²
Useful surface area (SUL) current: 392 m²
Useful surface area (SUL) from project: 660 m²
Surface area uncovred:
-Permeable: 2.107,50 m²
-Waterproof: 137,70 m²

GIARDINIERI NURSERY SCHOOL

+13%
BIOCLIMATIC

B U I L D I N G  P R O G R A M  

The regeneration of the school complex provides for a technological and energy 
redevelopment of the existing core and an expansion with new functions that allow
greater flexibility of the spaces and development of outdoor learning.

ADDICTION

FLEXIBIITY OF USE

New elements that constitute a single whole
with the existing structure creating greater comfort
environmental and welcoming but also functional spaces.

FUNCTIONAL MIXITE

Smart spaces that can be easily modified
to respond to different needs and to ensure that
structure can adapt to different uses throughout the day.

Create environments that bring together different 
functions which also combine with the activities present 
in the context of the San Sebastiano park and create a
multidisciplinarity.

D I D A C T I C S

S O C I A L I T Y

G A M E

S P O R T
A N I M A L S

N A T U R E

M U S I C

L A B O R A T O R YG A M E

+

N

SCORING CARD FOR 
HIGH PRIORITY ISSUES Responsible Bodies

This set of sustainable innovaave soluuons included 
for example windows enhancements, chillout hubs, 
kineec floor  les, solar trees, PV lighhng fixtures, 
green infrastructure and vegetaaon, smart irrigaaon 
systems, and urban gamificaaon

This set of sustainable innovaave soluuons included for example 
windows enhancements, chillout hubs, kineec floor  les, solar 
trees, PV lighhng fixtures, green infrastructure and vegetaaon, 
  smart irrigaaon systems, and urban gamificaaon

Traffic Movement

Applying the developed assessment performance matrix to the 
current situaaon of the project resulted in idennfying the highest 
priority areas for intervennon, followed by seleccng a set of 

  possible soluuons to be implemented

Applied 
Research 
Group 
Project 

  through
Open Open 
Innovaaon 
Strategy

Within this work we opt to 
oppmize efficiency of energy, 
waste and water, enhance the 
performance of buildings 
including shops, waterfront 
ameniies, and open spaces, to 
aaain sustainability, and 
adaptability in the short and long adaptability in the short and long 
term, and meet the needs and 
expectaaons of users, yet to 
miigate and adapt to climate 
change (CC), as well as urban 

  .heat island effect

SCORING CARD 
FOR INNOVATIVE 

  SOLUTIONS

Idennfy Possible Innovaave 
  Soluuons to Be Implemented

Idennfy priority areas for 
  intervennon

 Calculaaons and analysis of Locaaon

Adopted OI strategy proven to be an effeccve 
tool to improve the urban space’s performance 
and enhance city transiion. Furthermore, 
implemennng sustainable innovaave soluuons 
enhanced the urban area towards a beeer 
livability in Cairo city, yet assist in miigaang 
UHIE and CC and adappng to its risks and aaain 
urban sustainabilityurban sustainability

Type D is the most consuming energy for cooling and has the 
highest solar gain levels from windows

A 12-minute drive from the center of 
the country, a distance of 12 kilometers

The analyycal study of the urban 
area and current situaaon includes 
site’s locaaon and condiion, 
transportaaon, this included traffic 
movement vehicles and 
pedestrians, public transport, 
movement, entry points, boat 

  .anchorage, and usersanchorage, and users

Moreover, energy analysis covered buildings, vehicles, and 
landscape in addiion to waste and water calculaaon, noise, 
ecosystem, and UHI

Objeccves

It is a mull-segment project that aims to 
improve access to the shoreline, recreaaonal 
open spaces, and to provide an accessible 
escape from high levels of air polluuon

Selected Case Study
The Walkway of 
Egyppans in Cairo

When planned the project intended to taking advantage of 
unexploited lands on the banks of the Nile River, increasing 
the share of green spaces and open spaces per capita and 
changing the appearance of the Nile

Urban waterfronts have long been at 
the heart of ciies, serving as Urban 
Gateways, Cultural Exchange, and 
Trade Hubs. However, as ciies 
evolving and growing globally, many 
waterfront areas are facing neglect, 
polluuon, and isolaaon. This created 
the need to adopt innovaave the need to adopt innovaave 

  .sustainable soluuons

Invessgaang the Performance of Waterfront Development Projects through
Open Innovaaon Strategy: Case Study of “The Walkway of Egyppan in 
   Cairo” to Achieve Urban Sustainability

NILO SOSTENIBILE

Open Innovaaon Strategy

ENVIRONMENT TECHNOLOGY ARCHITECTURE
APPLICATION OF GREEN TECHNOLOGIES FOR THE REHABILITATION AND ENERGY RENOVATION OF THE CENTRE POMPIDOU

ENVIRONMENT TECHNOLOGY ARCHITECTURE
APPLICATION OF GREEN TECHNOLOGIES FOR THE REHABILITATION 
AND ENERGY RENOVATION OF THE CENTRE POMPIDOU

In the challenge of finding a balance between 
the valorisation of the architectural works that 
define the history and culture of the place and the 
need to respond in a timely but incisive manner to 
contemporary needs regarding the current climate 
crisis, the contribution proposes a reflection on 
the use of green technologies on the built heritage 
for the purpose of efficiency improvement and 
rehabilitation of buildings that are by their nature 
inadequate to contemporary environmental 
challenges. 
The contribution reflects on the use of microalgae 
for CO2 biofixation, a strategy that aims to find a 
balance between the carbon dioxide produced 
by the existing building and that absorbed by this 
technology, which has been the subject of studies 

and research in recent times.
The project – developed during “Laboratorio del 
Costruire” course held by Professor Renzo Piano at 
School of Architecture Urban Planning Construction 
Engineering at Politecnico di Milano, during the a.y. 
2022/2023 by students Andrea Dechamps, Andrea 
Di Tommaso, Alberto Filippini, Diego Ghilardi and 
deepened in the master thesis entitled “In-Tempore. 
Il progetto intellettuale di architettura a partire dalla 
rilettura critica e attuale del Beaubourg” discussed 
by Andrea Dechamps – presents an application 
case that combines the themes of urban resilience 
and climate change: the application of microalgae 
to the Centre Pompidou in Paris, designed in the 
1970s by Renzo Piano and Richard Rogers.
In order for the microalgae to be able to trigger 

the CO2 absorption process, containers capable 
of retaining water are required, within which the 
microorganisms are able to proliferate by feeding on 
the components present. Once the container space 
has been saturated, it is sufficient to drain some of 
the liquid and add clean water again. This waste will 
contain water that is low in nutrients, but reusable 
for all those uses that do not involve direct human 
use. Through a separation process, the biomass 
is separated from this liquid and stored to dry its 
content, which can then be used in numerous fields.
The project consists of the application of 2,500 
tubular-shaped bioreactors arranged vertically on 
the outer edge of the façade, in which approximately 
500,000 litres of algae solution are contained, 
corresponding to the environmental impact of 

approximately 500 trees in an urban environment. A 
comparison of the performance of this system with 
the planting of the equivalent number of trees shows 
that the former occupies almost one hundred times 
less land than the latter but absorbs three to four 
times more CO2.
The use of new technologies and materials in 
historical or modern buildings with a significant 
impact in the city contributes not only to scientific 
advancement, but also to raising the awareness 
of the population on the issues of global warming, 
inviting society as a whole to adopt more 
responsible behaviour that relies on natural-based 
solutions.

Detail of facade before intervention

Andrea Dechamps, Andrea Di Tommaso, Alberto Filippini, Diego Ghilardi

Politecnico di Milano

Detail of facade after interventionAxonometry of intervention

Facade of Centre Pompidou with microalgae technology

THESIS TITLE

Author(s)

University

insert here your
pictures

Florence
14 – 16 
February
2024

MGF
7th edition

Florence
14 – 16 
February
2024

MGF
7th edition

GETTING TO ZERO 
beyond energy transition, 
towards carbon-neutral 
Mediterranean cities

6

7 4

SIGN UP

1

3

2
5

1. A citizen finds a portal
2. Download the game
3. Unlock the Green Hero’s story
4. The player is called into action
5. A filter-prize is unlocked
6. The action is shared on social media
7.  A new community of Green Heroes is born

1

4

7

2

5

8

3

6

9



Sustainable residential building project in Marsala: «Casa Salina»

University of Palermo

Lombardo L., Barbera F., Marinaro S., Noto F. M.
Supervisors: Proff. Simona Colajanni, Antonino Valenza

Fluid dynamics study with Ansys Software

Analysis of the state of the art

Villaggio San Teodoro, in Sicily, is in the municipality of Marsala, in Trapani

Climate zone B: 816 degrees a day.
Mild temperatures in the winter months (Tmin = 8,4°C in February)
Hot and prolonged summers (Tmax = 29,8°C in August)

«Pulcherrima sed ventosa» 
cit. Cicerone (75 a.C)

Prevailing winds

Ponente (West)
Mistral (North – West)

Scirocco (South – East)

Cypress Indian Fig Magnolia Dwarf Palm Lemon Olive Tree

Selection of vegetation
Furthermore, evaluations have been made regarding the distribution of vegetation within the plot 
to enhance microclimatic conditions by reducing solar exposure through vegetative shading in 
the south, east, and west-exposed areas. For the northern portion of the plot, a vegetative screen 
of cypresses has been designed to slow down the cold winds coming from the northwest. 
Simultaneously, the taproot system of the plants counteracts structural damage near the pool 
area and the building. The plot has been planted with various Mediterranean scrub species, 
including prickly pears, magnolias, dwarf palms, lemons, olive trees, etc., which can withstand 
the high temperatures of the summer season as well as the colder temperatures of the winter 
season.

The design concept draws inspiration from the extraordinarily beautiful location identified by the lagoon, the largest in Sicily, in the stretch of sea between Punta Alga and Capo San Teodoro. This area is characterized by very shallow and salty waters from which salt is extracted. 
Notable among these are some buildings used for salt production, which feature typical Sicilian construction characteristics, distinguished by sloping roofs with terracotta tiles. This unique construction style was taken into consideration as a starting point, defining a specific 
modus operandi. The assigned plot extends from east to west, with a westward-facing view of the sea, and its extension to the east touches the inland area. Following a modular compositional process, the plot has been divided into large "tanks" that reflect the surrounding 
landscape of the Trapani salt pans.

Concept

Solar Study
The BIM modeling, using the software Revit and some online tools (free version), allowed us to 
verify the design choices made, particularly considering the exposure of "Casa Salina" in relation 
to the positioning of the building's solar shading. The sloping and extended roof, more 
pronounced to the south and southwest, also provides solar protection, especially during the 
summer months and the hottest hours of the day, simultaneously reducing the thermal gain in 
the interior areas. To the east, a sunshade provides shading during the early hours of the day, 
especially in the bedrooms.

Through the Daylight Visualizer software, the value of the daylight factor, luminance, and 
illuminance within the rooms of the house was assessed under the most unfavorable conditions, 
in reference to the Health Ministry Decree of July 5, 1975, which establishes the main health and 
hygiene requirements for residential premises. According to Article 5, each living space must 
have an average daylight factor of not less than 2%

Study of light with Daylight Software

Rendering

The building features an alternation of solids and voids that create a series of spaces designed to enhance outdoor comfort. These spaces are organized from west to east and 
include water tanks for passive cooling, a swimming pool, a vegetable garden, a citrus grove, and, finally, the garage. The house follows the same orientation as the plot and 
internally comprises 91 m2, divided into a kitchen-living room, two bathrooms, two bedrooms, and a utility room for the systems. Two water tanks introduce the entrance to the 
plot from the west and precede the single-family house. Their placement is not random but takes advantage of the presence and orientation of the characteristic local winds, 
generating passive cooling that extends into the interior of the building to contribute to heat reduction. The operating principle leverages the evapotranspiration of the free water 
surfaces, which in summer tend to be cooler than the surrounding spaces, allowing for an evaporative cooling effect through an adiabatic process.The second identified and 
combined passive mechanism is the solar chimney, centrally positioned with respect to the building's layout. During the hottest season, in conjunction with the large glass 
window characterized by thermal break windows with a U-value of 1.3 W/m2K, it ensures the circulation of air within the different rooms of the house.

Energy analyses were supported by technical investigations and structural verification 
calculations. The load-bearing structure features reinforced concrete perimeter walls with EPS 
formwork, external thermal insulation with panels made of marsh reed and a thermally insulating 
plaster finish with thermal ceramic spheres. The white-colored roof, designed to reduce solar 
radiation, is constructed with precast slab collaboratives and IPE 100 steel beams. Internal walls 
are also constructed using dry construction systems to allow for flexibility in layering elements 
according to various spatial and thermal needs and to facilitate the installation of building 
services. The hot water supply systems, condensing boiler, and radiant panels combined with 
controlled mechanical ventilation comply with current regulatory requirements, contributing to 
achieving high standards.The external flooring is prepared with a cementitious conglomerate for 
continuous pavements with high drainage capacity, ensuring water absorption and reuse for 
irrigating the plot's vegetation. Thanks to the combination of design choices, Casa Salina 
achieves a conclusive energy performance rating with an Energy Performance Certificate (EPC) 
that attains the A4 energy class, characterizing the building as a Nearly Zero Energy Building 
(nZEB).(nZEB).

Structural design
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"Casa delle Bottere” is a private residence designed in collaboration with the British architect John Pawson in 2011. The building features a minimalist style, a symmetrical floor 
plan, and a single floor that seamlessly blends with the surrounding park. The project emphasizes the use of a few materials such as "pietra serena" and white stone. The roof 
plays a central role in the building's composition. A distinctive feature is the central opening that runs through the entire structure from east to west. The residence is also 
committed to energy efficiency, using an underground system and photovoltaic panels for climate control, earning the prestigious CasaClima Gold certification.

Case Study

The passive mechanism of the passive chimney has been demonstrated 
through analyses conducted with Ansys Fluent, a computational fluid 
dynamics software (trial version), even on days with little ventilation or 
particularly hot days of the year. 

Image from Helio Project
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In-use Offices and Ecological Footprint
A calculation model to measure the effects of human occupation and behaviour 
on environmental sustainability 

TTHHEE  PPRROOBBLLEEMM  OOFF  SSUUSSTTAAIINNAABBIILLIITTYY  IINN  TTHHEE  BBUUIILLDDIINNGG  SSEECCTTOORR

The facility management field still needs a support tool to make decisions in accordance 
with the sustainability principles 

Changes in the 
ways of working

Critical role of Office buildings 

What role do users’ occupation and behaviour play when 
measuring the environmental impact of in-use office 
buildings?

Development 
Step

Test 
Step

Investigation 
Step

Indicator: Ecological 
Footprint

Calculation model: 
Structure

Test: model’s effectiveness 
and reliability

IINNVVEESSTTIIGGAATTIIOONN  SSTTEEPP::  SSttaattee  ooff  tthhee  AArrtt

Covid-19

Places of 
collaboration

Places of 
concentration

Resources Waste

Economy

Earth: supply

Population: 
demand

Ecological Footprint (EF):Needs TO:
1. Adopt sustainable policies 
2. Constantly measure (and not only evaluate)
3. Compare impacts over time & cross-territory
4. Consider technology in the definition of impact
5. Evaluate the contribution of people
6. Express results in a clear and understandable way

LCA Life Cycle Assessment

Level(s)

Green rating systems

Ecological Footprint 
methodology

Comparison Literature Review: EF applied in the building sector

1. Static snapshot
2. Impact sources
3. Users’ behaviours and occupancy effects

DDEEVVEELLOOPPMMEENNTT  SSTTEEPP::  WWoorrkkppllaaccee  IInntteeggrraatteedd  EEccoollooggiiccaall  FFoooottpprriinntt  AAsssseessssmmeenntt  MMooddeell

Equivalence 
productive lands

Global hectares 
[gha]Impact sources

Electricity, Water, 
Food and drink, …

Built-up, Cropland, 
Grazing land, CO2 
sinks, Fishing land, 

Forest land

Demand VS. Supply

Methodology:

P – Participatory    A – Action     R – Research 
• Action research methodology
• Integration of qualitative and quantitative data
• Combination of social science and practical research
• Creation of a participative community

Policy 
makers

Owners / 
tenants

Investors

Managers

End-users

COMMUNITY of 
Stakeholders

Only the 25% of the existing European 
building stock complies with standards

Building sector

Need to integrate sustainable 
development principles

EU: 1st climate-neutral continent by 2050

TTEESSTT  SSTTEEPP::  WWoorrkkppllaaccee  IInntteeggrraatteedd  EEccoollooggiiccaall  FFoooottpprriinntt  AAsssseessssmmeenntt  MMooddeell

P1:

1° YEAR - 2021

2° YEAR - 2022

3° YEAR - 2023

R2:

A3:

P4:

R5:

A6:

A7:

P&R8:

Test on a case study company (Building F)

USER PERSONA: 
• Average employees’ behaviours
• Average occupation of the office space

Simulations to rank of design parameters

Experimental applications on:

9 case study office buildings

Calculation model:

R – Research A – ActionP – Participatory
Test 1: EFFECTIVENESS 

Data collection:

Real estate, facility, 
HR managers

Site visit

Survey (whole employees)

REAL condition of the office building

Adjusted WIEFA

389,06 gha/year

Approximate WIEFA

295,89 gha/year
=

Test 2: RELIABILITY

Energy Model

CO2 emissions Ecological Footprint

Energy consumption (2022): 
303.895 kWh 

184.160 kgCO2
75,51 gha/year

83,06 gha/year
=

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 − 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑆𝑆𝑆𝑆𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
100%

USER EFFECTS
Space configuration

Occupancy

14% for AS IS
16% for open space

5% for occupation 90%
3% for occupation 60%

CCOONNTTRRIIBBUUTTIIOONN  OOFF  TTHHEE  RREESSEEAARRCCHH
Theoretical Relevance

by integrating the contribution of 
various ways of working

Practical Relevance

TO Facility 
Management

TO Sustainability 
in the sector

WIEFA

introduces environmental 
sustainability measures by revealing 
the effects of users

Measure performances
Manage sustainability

WIEFA
addresses strategies and policies at 
the international level

warns users to sustainability practices

Comparisons 
overtime and 
cross-territory

Future improvement:
WIEFA = Interrelated digital products and 

services

IINNNNOOVVAATTIIOONNSS

LLIIMMIITTAATTIIOONNSS
1. Measurement of sustainability 
performance

2. Calculation Model

• Just environmental sustainability
• Just Italian case study buildings

• Data comes from interviews, surveys, and 
assumptions

• Benchmarking analysis on design parameters

1) Action Research Methodology for 
environmental impact assessment

Connect operators: 
transparency and flexibility

PAR

2) WIEFA addresses the sector’s 
sustainability strategy

Design & Construction Operational & Maintenance Dismission & Renovation

3) WIEFA supports the introduction of 
digital technologies

Stakeholders’ Community WIEFA:
continuous monitoring

Awareness of building 
types and systems

Address decision-making 
strategies
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Be part of the change. Stay carbon neutral!

The project creates synergies between 
the public administration and the 
citizens, with the aim of concretely 
engaging collective intelligences along a 
transition pathway that has led to the 
implementation of meaningful impact 
toward climate neutrality.

This scenario represents the city of Prato 
reborn from its industrial ashes, breathing 
clean air thanks to actions co-designed by 
public administration and citizens. Key actions 
include: building energy efficiency, sustainable 
mobility, circular economy and urban forestry.

 

Co-design process to 
promote local awareness 
and change toward a 
NetZero city strategy
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TOMORROWTOMORROW

11:00 | 11:30 
COFFEE BREAK

11:30 | 13.00  
PLENARY

ECO-TECHNOLOGIES ECO-TECHNOLOGIES 
AND MATERIALSAND MATERIALS

13:00  | 13:15
POSTER SESSION

13:15 | 14:00 
LIGHT LUNCH

14:00 | 16:00  
PARALLEL SESSIONS

Session 3. 
ECO-TECHNOLOGIES ECO-TECHNOLOGIES 

AND MATERIALSAND MATERIALS
room 401
Session 4. 

PEOPLE AND PEOPLE AND 
COMMUNITIESCOMMUNITIES

room 402

16:00 | 16:30 
COFFEE BREAK

16:30 | 18:30  
PARALLEL SESSIONS

Session 1. 
LANDSCAPE AND CITIES IN LANDSCAPE AND CITIES IN 

TRANSITIONTRANSITION
room 401
Session 2. 

ARCHITECTURES FOR ARCHITECTURES FOR 
TOMORROWTOMORROW

room 402

19:30 
FORUM PIZZA*

* Pizzeria TIRATISSIMA 
Via G. Amendola, 14R

Program at a glanceProgram at a glance



WREC
WREN

Under the patronage Supported by

Organized by


