
CARMINE GAMBARDELLA

UNESCO Chairholder on Landscape, Cultural Heritage, 
and Territorial Governance; President and CEO of the 
Benecon University Consortium - Research Centre on 
Cultural Heritage, Ecology, Economy (Pegaso University, 
University of Campania “Luigi Vanvitelli”, University 
Federico II of Naples, University of Salerno, University 
of Sannio). Full Professor of Drawing at the Pegaso 
University and at the University of Campania. President 
of the International Forum ‘Le Vie dei Mercanti’ since 
its first edition in 2003 to the XX edition in 2022. Editor 
and Founder of the series “Surveying is/or Project”, 
“Knowledge Factory” and “Architecture, Heritage and 
Design”. Component of the Scientific Committee of 
International A Class  Magazine ‘Abitare la Terra’/‘Dwelling 
on Earth‘ (Gangemi Editor International Publishing). He 
covered various roles for the University of Campania, 
including the Pro Rector of Institutions, Academic Senator, 
Director of the Department of Architecture and Industrial 
Design Luigi Vanvitelli, Dean of the Faculty of Architecture 
Luigi Vanvitelli, Director of the Department of Culture of 
Design, Director of Doctoral School in the Discipline of 
Architecture, Coordinator of the PhD in Protection, Safety 
and Representation of the Environment and Structures 
and Territorial Governance, Coordinator of the PhD 
Program in Surveying and Representation of Architecture 
and the Environment. He is author of numerous scientific 
international papers, publications and proceedings on 
surveying and representation of the built and natural 
heritage.

ARCHITECTURE HERITAGE and DESIGN 

www.gangemieditore.it
WORLDWIDE DISTRIBUTION   

& DIGITAL VERSION  EBOOK/APP:

WORLD HERITAGE and Ecological Transition - XX INTERNATIONAL FORUM
C

arm
ine G

am
bardella

Carmine Gambardella
XX  INTERNATIONAL  FORUM

Mercanti 
VieLe dei

supported by

9788849245295_CGb Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT COVER d8 da verificare p173 b160.indd   19788849245295_CGb Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT COVER d8 da verificare p173 b160.indd   1 04/08/22   10:3804/08/22   10:38



Carmine Gambardella
WORLD HERITAGE and ECOLOGICAL TRANSITION
Le Vie dei Mercanti
XX International Forum

Editing: Alessandro Ciambrone

© 2022
Proprietà letteraria riservata
Gangemi Editore spa
Via Giulia 142, Roma
www.gangemiedi tore. i t

Nessuna parte di questa
pubblicazione può essere
memorizzata, fotocopiata o
comunque riprodotta senza
le dovute autorizzazioni.

Le nostre edizioni sono disponibili in Italia  
e all’estero anche in versione ebook.
Our publications, both as books and ebooks,  
are available in Italy and abroad.

ISBN 978-88-492-4529-5

9788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   29788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   2 03/08/22   10:0403/08/22   10:04

© 2022
Proprietà letteraria riservata
Gangemi Editore spa
Via Giulia 142, Roma
www.gangemiedi tore. i t

Nessuna parte di questa
pubblicazione può essere
memorizzata, fotocopiata o
comunque riprodotta senza
le dovute autorizzazioni.

Le nostre edizioni sono disponibili in Italia  
e all’estero anche in versione ebook.
Our publications, both as books and ebooks,  
are available in Italy and abroad.

ISBN 978-88-492-4530-1



ARCHITECTURE HERITAGE and DESIGN | 10
Serie founded and directed by Carmine Gambardella



Scientific Committee:

Carmine Gambardella 
UNESCO Chair on Landscape, Cultural Heritage and Territorial Governance 
President and CEO of Benecon University Consortium

Federico Casalegno 
Professor, Massachusetts Institute of Technology, Boston

Alessandro Ciambrone 
Ph.D., UNESCO and FULBRIGHT former fellow

Massimo Giovannini 
Professor, Università “Mediterranea”, Reggio Calabria

Bernard Haumont 
Professor, Ecole Nationale Supérieure d’Architecture, Paris-Val de Seine

Danila Jacazzi 
Professor, University of Campania “Luigi Vanvitelli”

Alaattin Kanoglu 
Professor, Department of Architecture, İstanbul Technical University

David Listokin 
Professor, Director of the Center for Urban Policy Research  
of Rutgers University / Edward J. Bloustein School of Planning and Public Policy, USA

Sabina Martusciello 
Professor, University of Campania “Luigi Vanvitelli”

Paola Sartorio 
Executive Director, The U.S.A. - Italy Fulbright Commission

Elena Shlienkova 
Professor, Samara State Technical University

Rosaria Parente 
Ph.D. in “Architecture, Industrial Design and Cultural Heritage” 
University of Campania “Luigi Vanvitelli”

Nicola Pisacane 
Professor, Head of the Master School of Architecture – Interior Design  
and for Autonomy Courses, University of Studies of Campania “Luigi Vanvitelli”

Riccardo Serraglio 
Professor, University of Campania “Luigi Vanvitelli”

Editorial Committee: 

Alessandro Ciambrone
Rosaria Parente

ARCHITECTURE HERITAGE and DESIGN | 9
Serie founded and directed by Carmine Gambardella

9788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   49788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   4 03/08/22   10:0403/08/22   10:04

ARCHITECTURE HERITAGE and DESIGN | 10
Serie founded and directed by Carmine Gambardella



Carmine Gambardella

WORLD HERITAGE and 
ECOLOGICAL TRANSITION

Le Vie dei Mercanti_XX International Forum

9788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   59788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   5 03/08/22   10:0403/08/22   10:04



02.07.21 Abstract XIX Forum.indd   602.07.21 Abstract XIX Forum.indd   6 08/07/21   11:3908/07/21   11:39

CARMINE GAMBARDELLA

UNESCO Chairholder on Landscape, Cultural Heritage, 
and Territorial Governance; President and CEO of the 
Benecon University Consortium - Research Centre on 
Cultural Heritage, Ecology, Economy (Pegaso University, 
University of Campania “Luigi Vanvitelli”, University 
Federico II of Naples, University of Salerno, University 
of Sannio). Full Professor of Drawing at the Pegaso 
University and at the University of Campania. President 
of the International Forum ‘Le Vie dei Mercanti’ since 
its first edition in 2003 to the XX edition in 2022. Editor 
and Founder of the series “Surveying is/or Project”, 
“Knowledge Factory” and “Architecture, Heritage and 
Design”. Component of the Scientific Committee of 
International A Class  Magazine ‘Abitare la Terra’/‘Dwelling 
on Earth‘ (Gangemi Editor International Publishing). He 
covered various roles for the University of Campania, 
including the Pro Rector of Institutions, Academic Senator, 
Director of the Department of Architecture and Industrial 
Design Luigi Vanvitelli, Dean of the Faculty of Architecture 
Luigi Vanvitelli, Director of the Department of Culture of 
Design, Director of Doctoral School in the Discipline of 
Architecture, Coordinator of the PhD in Protection, Safety 
and Representation of the Environment and Structures 
and Territorial Governance, Coordinator of the PhD 
Program in Surveying and Representation of Architecture 
and the Environment. He is author of numerous scientific 
international papers, publications and proceedings on 
surveying and representation of the built and natural 
heritage.

ARCHITECTURE HERITAGE and DESIGN 

www.gangemieditore.it
WORLDWIDE DISTRIBUTION   

& DIGITAL VERSION  EBOOK/APP:

WORLD HERITAGE and Ecological Transition - XX INTERNATIONAL FORUM
C

arm
ine G

am
bardella

Carmine Gambardella
XX  INTERNATIONAL  FORUM

Mercanti 
VieLe dei

supported by

9788849245295_CGb Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT COVER d8 da verificare p173 b160.indd   19788849245295_CGb Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT COVER d8 da verificare p173 b160.indd   1 04/08/22   10:3804/08/22   10:38



7

World Heritage and Ecological Transition
XX International Forum Le Vie dei Mercanti

7

Topics:

Heritage 
Tangible and intangible dimensions 
History
Culture
Collective Identity
Memory
Documentation
Management
Communication for Cultural Heritage
Architecture
Surveying
Representation
Modelling
Data Integration
Technology Platforms
Analysis
Diagnosis and Monitoring Techniques
Conservation
Restoration
Protection
Safety 
Resilience 
Transformation Projects
Technologies
Materials
Cultural landscapes
Territorial Surveying
Landscape Projects 
Environmental Monitoring
Government of the Territory
Sustainable Development

9788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   79788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   7 03/08/22   10:0403/08/22   10:04

CARMINE GAMBARDELLA

UNESCO Chairholder on Landscape, Cultural Heritage, 
and Territorial Governance; President and CEO of the 
Benecon University Consortium - Research Centre on 
Cultural Heritage, Ecology, Economy (Pegaso University, 
University of Campania “Luigi Vanvitelli”, University 
Federico II of Naples, University of Salerno, University 
of Sannio). Full Professor of Drawing at the Pegaso 
University and at the University of Campania. President 
of the International Forum ‘Le Vie dei Mercanti’ since 
its first edition in 2003 to the XX edition in 2022. Editor 
and Founder of the series “Surveying is/or Project”, 
“Knowledge Factory” and “Architecture, Heritage and 
Design”. Component of the Scientific Committee of 
International A Class  Magazine ‘Abitare la Terra’/‘Dwelling 
on Earth‘ (Gangemi Editor International Publishing). He 
covered various roles for the University of Campania, 
including the Pro Rector of Institutions, Academic Senator, 
Director of the Department of Architecture and Industrial 
Design Luigi Vanvitelli, Dean of the Faculty of Architecture 
Luigi Vanvitelli, Director of the Department of Culture of 
Design, Director of Doctoral School in the Discipline of 
Architecture, Coordinator of the PhD in Protection, Safety 
and Representation of the Environment and Structures 
and Territorial Governance, Coordinator of the PhD 
Program in Surveying and Representation of Architecture 
and the Environment. He is author of numerous scientific 
international papers, publications and proceedings on 
surveying and representation of the built and natural 
heritage.

ARCHITECTURE HERITAGE and DESIGN 

www.gangemieditore.it
WORLDWIDE DISTRIBUTION   

& DIGITAL VERSION  EBOOK/APP:

WORLD HERITAGE and Ecological Transition - XX INTERNATIONAL FORUM
C

arm
ine G

am
bardella

Carmine Gambardella
XX  INTERNATIONAL  FORUM

Mercanti 
VieLe dei

supported by

9788849245295_CGb Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT COVER d8 da verificare p173 b160.indd   19788849245295_CGb Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT COVER d8 da verificare p173 b160.indd   1 04/08/22   10:3804/08/22   10:38



88

WORLD HERITAGE and ECOLOGICAL TRANSITION

President of the Forum

Carmine Gambardella,
President and CEO Benecon University Consortium
UNESCO Chair on Cultural Heritage, Landscape and Territorial Governance

International Scientific Committee

Aygul Agir, 
Professor, Department of Architecture, Istanbul Technical University, Turkey

Ahmed Abu Al Haija, 
Professor and Head, Environmental Design, Urban and Architectural Heritage, 
Faculty of Engineering, Philadelphia University, Jordan

Ali Abu Ghanimeh, 
Vice president Al al-Bayt University Almafraq – Jordan

Pilar Garcia Almirall, 
Professor, UPC Ecole Tecnica Superior d’Arquitectura Barcelona, Spain

Harun Batirbaygil, 
Head, Department of Architecture, Okan University, Istanbul, Turkey

Artur Beu, 
Professor, University of Art, Tirana, Albania

Cevza Candan, 
Professor, İstanbul Technical University, Turkey

Orazio Carpenzano, 
Professor and Director of the Department of Architecture and Design, Sapienza University

Maurizio Carta, 
Professor, University of Palermo

Le Vie dei Mercanti 
XX International Forum

Naples | Capri
8 - 9 - 10 September 2022

9788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   89788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   8 03/08/22   10:0403/08/22   10:04



9

World Heritage and Ecological Transition
XX International Forum Le Vie dei Mercanti

9

Alessandro Ciambrone, 
Benecon University Consortium, UNESCO and Fulbright Former Fellow, Italy

Annamaria Colao, 
Professor, UNESCO Chair on Education to Health and Sustainable Development

Joaquín Díaz, 
Professor and Dean, Technische Hochschule Mittelhessen-University of Applied Sciences, 
Department of Architecture and Civil Engineering, Germany

Yurdanur Dulgeroglu, 
Professor and Head of the Department of Architecture, İstanbul Technical University, 
Turkey

Yonca Erkan, 
Chairholder UNESCO Chair, Kadir Has University, Turkey

Kutgun Eyupgiller, 
Professor, Department of Architecture, Istanbul Technical University, Turkey

Giuseppe Faella, 
Professor, University of Campania “Luigi Vanvitelli”

Yankel Fijalkow, 
Professor, Ecole Nationale Supérieure d’Architecture Paris Val de Seine, France

Cherubino Gambardella, 
Professor, University of Campania “Luigi Vanvitelli”

Stefania Gigli Quilici, 
Professor, University of Campania “Luigi Vanvitelli”

Xavier Greffe, 
Professor and Director, Centre d’Economie de la Sorbonne Paris, France

Manuel Roberto Guido, 
Italian Ministry of Heritage and Culture, Italy

Bernard Haumont, 
Professor, Ecole Nationale Supérieure d’Architecture Paris Val de Seine, France

Pedro António Janeiro, 
Professor, Faculdade de Arquitectura da Universidade de Lisboa

Tatiana Kirova, 
Professor, Polytechnic of Turin

9788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   99788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   9 03/08/22   10:0403/08/22   10:04



1010

Alaattin Kanoglu, 
Professor, İstanbul Technical University

Ilknur Kolay, 
Professor, Department of Architecture, Istanbul Technical University

Antonio Lampis, 
Director Museums, Italian Ministry for Cultural Activities

David Listokin, 
Professor, Edward J. Bloustein School of Planning and Public Policy,  
Rutgers University, USA

Andrea Maliqari, 
Professor and Rector of the Polytechnic University of Tirana, Albania

Sabina Martusciello, 
Professor, University of Campania “Luigi Vanvitelli”, Italy

Massimo Menenti, 
Department of Geoscience and Remote Sensing, Faculty of Civil Engineering 
Delft University of Technology, The Netherlands

Rusudan Mirzikashvili, 
Ministry of Cultural Heritage, Georgia

Louise Mozingo, 
Chair, Landscape Architecture and Environmental Planning,  
University California Berkeley, USA

Maria Dolores Munoz, 
Professor, UNESCO Chair, EULA Environmental Centre, University of Conception, Chile

Florian Nepravishta, 
Dean of the Faculty of Architecture and Urbanism,  
Polytechnic University of Tirana, Albania

Luis Palmero Iglesias, 
Politècnica de València UPV, Spain

Jorge Peña Díaz, 
Professor, Facultad de Arquitectura,  
Instituto Superior Politécnico José Antonio Echeverría, Cuba

Rosaria Parente, 
Ph.D. in “Architecture, Industrial Design and Heritage” at the University of Campania

9788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   109788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   10 03/08/22   10:0403/08/22   10:04



11

World Heritage and Ecological Transition
XX International Forum Le Vie dei Mercanti

11

Rosario Pivonello, 
Professor, University of Naples “Federico II”

Mosè Ricci, 
Professor, University of Trento

Daniele Riccio, 
Professor, University of Naples “Federico II”

Paola Sartorio, 
Executive Director, The U.S.- Italy Fulbright Commission

Lucio Alberto Savoia, 
Ambassador, Secretary General Emeritus,  
Italian National Commission for UNESCO, Italy

Maria Anita Stefanelli, 
Department of foreign lenguagers, literature and Culture,  
Università degli studi RomaTRE, Italy

Elena Shlienkova, 
Professor of Architecture and Construction  
Institute of Samara State Technical University, Russia

Eusebio Leal Spengler, 
Professor, Historiador de la Ciudad de La Habana,  
Presidente de Honor del Comité Cubano del ICOMOS, Cuba

Ana Luiza Thompson-Flores, 
Director of the UNESCO Regional Bureau for Science and Culture in Europe, Venice (Italy)

Isabel Tort, 
Professor, Universitat Politècnica de València UPV, Spain

Marco Trifuoggi, 
Professor, University of Naples “Federico II”

Andrey V. Vasilyev, 
Head of Department, Samara State Technical University of Russian Federation

Leandro Ventura, 
Director of the Central Institute For Ethno-anthropology, Italian Ministry for Cultural Activity

Yaliang Xiang, 
Professor, China Academy of Art, China

Yang XiuJing, 
Professor and Director, China Academy of Art, China

9788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   119788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   11 03/08/22   10:0403/08/22   10:04



1212

Organizing Committee

Alessandro Ciambrone, Coordinator of the scientific program and 
relationships with the International Scientific Committee

Rosaria Parente, Scientific Assistant of the International Committee 
President

Dario Martimucci, Web master

Peer review

Scholars has been invited to submit researches on theoretical and methodological 
aspects related to Smart Design, Planning and Technologies, and show real applications 
and experiences carried out on this themes. Based on blind peer review, abstracts has 
been accepted, conditionally accepted, or rejected. Authors of accepted and conditionally 
accepted papers has been invited to submit full papers. These has been again peer-
reviewed and selected for the oral session and publication, or only for the publication in 
the conference proceedings.

Conference report

300 abstracts and 550 authors from 40 countries:

Albania, Arizona, Australia, Belgium, Bosnia and Herzegovina, Brasil, Bulgaria, California, 
Chile, China, Cipro, Cuba, Egypt, France, Germany, Greece, India, Italy, Japan, Jordan, 
Lebanon, Malta, Massachusetts, Michigan, Montenegro, Montserrat, New Jersey, New 
York, New Zealand, Poland, Portugal, Russian Federation, Serbia, Slovakia, Spain, 
Switzerland, Texas, Tunisia, Turkey, United Kingdom.

9788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   129788849245295_GEi Gambardella - XX FORUM World Heritage and Ecological Transition - ABSTRACT.indd   12 03/08/22   10:0403/08/22   10:04



13 13

From the XIX FORUM WORLD HERITAGE and DESIGN for HEALTH 
to the XX FORUM WORLD HERITAGE and ECOLOGICAL TRANSITION

In 2022 the Capri International Forum ‘Le Vie dei Mercanti’ will reach its 20th 
edition.
A Story of love for the Earth and its Inhabitants, Landscapes, Architecture, Cultur-
al and Archaeological Heritage told by over 7000 Scholars and Academics from all 
over the World in an interdisciplinary way, by integrating skills, experiences, good 
practices in order to train talented people who care about the destiny of our Planet.

If the Future is an Eternal Present, the renewal of the Forum in these twenty years 
has produced a wealth of knowledge to guide those who govern and administer 
the Public Good, and citizens in their daily activities. A future that must be pre-
pared in this era, that cannot ignore the ongoing climate change and that should 
not catch future generations unprepared.

A Present that transmits to the future the values that Humanity has passed on to 
us and that must be protected and transmitted as regenerative sources of Human-
ity itself.
Not coincidentally, the First International Forum assigned the topic ‘From Luca 
Pacioli to the Ecogeometry of the Territory’ to the participants.

An invitation to submit scientific contributions and good practices based on dou-
ble-entry, legitimized by the measurement of tangible and intangible assets, in 
order to integrate knowledge and state it like entries in an income statement.

Therefore, if Luca Pacioli, tutor of the Rompiasi Venetian merchants family, sug-
gested the method to legitimize the results of the activities undertaken, that is, 
through the measurement he indicated the survey activity as managing a herit-
age, which as such must not only be geometrically definable but must be also 
discretized into batches, noted in its multidimensionality, in order to produce a 
result whose added value can always be quantified and is given by the difference 
between the value of the asset, as we have received it, and the value reached for 
the activity of knowledge and management of the potentialities which are identified 
and stated as in an income statement; Eco-geometry, intended as a technologi-
cal echo of reality, feasible through the use of digital and artificial intelligence to 
create forecasting scenarios, a model in which it is possible to measure all the 
components and relationships between the parts and to restore the matter, no 
longer as an instrumental covering to be described only in the geometric matrices 
generating the forms.

Once again Leonardo point us the way, conceptually anticipating the transition 
from analogue to digital and to the management of big data: “io vò pigliare quella 
licenza ch’è comune ai matematici, cioè siccome loro, dividono il tempo a gradi e 
di quantità continua la fanno disscontinua, ancora io farò il simile, dando col miglio 
o renella nella comparazione all’acqua” (Codice Atlantico, f. 126, t.a.). 

Through the topic of the next XX Forum World Heritage and Ecological Transition, 
I want to provide some interesting food for thought, to identify a lived place, a life 
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environment, as an integral of forms of organization of the elements that surround 
us, examined through the prism of a civilization; we will deal with an innovative pro-
ject of measurement and representation of the natural and built environment that is 
no longer an expression of the relationships between society and the natural en-
vironment but a construction of the relationships between the future as an eternal 
present and the legacy of the past as an economic value. A vital commitment that 
binds people to the environment; an educational revolution that match skills to the 
new way of managing what is learned and measured; the ecological transition with 
the use of technological innovation shall have the aim of entering the body of the 
territory, of the buildings and of the objects, it analyzes all its components through 
a multi-criteria analysis in order to establish a rating which in itinere defines the 
added of the results.

Just as the rulers and merchants in the mid-15th century, on the margins of inter-
national trade, in an economy contracted for mercantile life, combined research 
and training in new paths, taking refuge in agricultural operations, in favour of the 
reclamation of uncultivated lands in relation to the search for energy and its distri-
bution and established the reasons of the earth compared to those of the sea in a 
perspective of systemic response.

Prof. Carmine Gambardella
General Chair XX Forum ‘World Heritage and Ecological Transition’

President and CEO of the Benecon University Consortium
UNESCO Chair on Landscape, Cultural Heritage  

and Territorial Governance
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Dal XIX FORUM WORLD HERITAGE and DESIGN for HEALTH 
Al XX FORUM WORLD HERITAGE and ECOLOGICAL TRANSITION

Nel 2022 il Forum Internazionale di Capri, Le Vie dei Mercanti, raggiungerà la sua 
XX edizione. Una storia d’Amore per la Terra e i suoi Abitanti, i Paesaggi, l’Archi-
tettura, i Beni Culturali e Archeologici raccontata da oltre 7000 Studiosi e Docenti 
provenienti da tutto il Mondo in modo interdisciplinare, integrando competenze, 
esperienze, buone pratiche per formare Persone di Talento che abbiano a cuore il 
destino del nostro Pianeta. 

Se il Futuro è un Eterno Presente, il rinnovarsi del Forum in questi venti anni ha 
prodotto un patrimonio di conoscenze per orientare coloro che governano e ammi-
nistrano il bene pubblico e i cittadini nelle loro pratiche quotidiane. Un Futuro che 
va preparato in questa epoca che non può prescindere dal cambiamento climatico 
in atto e che non colga le generazioni future impreparate.

Un Presente che trasmetta al futuro valori che l’Umanità ci ha consegnato e che 
devono essere tutelati e trasmessi come fonti rigeneratrici della stessa Umanità. 
Non a caso, il Primo Forum Internazionale affidò ai partecipanti il Tema “Da Luca 
Pacioli all’Ecogeometria del Territorio”. Un invito a presentare contributi scientifici 
e buone pratiche fondati sulla partita doppia, legittimati dalla misura dei beni ma-
teriali e immateriali per integrare conoscenze e per declinarle come partite di un 
conto economico. 

Pertanto, se la figura di Luca Pacioli, l’Istitutore della famiglia dei Mercanti vene-
ziani Rompiasi indicava il metodo per legittimare i risultati delle attività intraprese, 
e cioè attraverso la misura indicava l’attività di rilievo nel senso di gestire un pa-
trimonio, che in quanto tale non solo deve essere geometricamente definibile ma 
deve essere discretizzato in partite, rilevato nella sua multidimensionalità, al fine 
di produrre un risultato il cui valore aggiunto sia sempre quantificabile e dato dalla 
differenza tra il valore del bene, cosi come ci è pervenuto, e il valore raggiunto 
per l’attività di conoscenza e di gestione delle potenzialità individuate e declina-
te come in un conto economico; l’Ecogeometria, intesa come un’eco tecnologica 
della realtà, attuabile con l’utilizzo del digitale, dell’intelligenza artificiale per creare 
scenari previsionali, un modello dove è possibile misurare tutte le componenti e 
le relazioni tra le parti e restituire la materia non più come strumentale involucro 
da descrivere nelle sole matrici geometriche generatrici delle forme. Ancora una 
volta Leonardo ci indica la strada, anticipando concettualmente il passaggio dall’a-
nalogico al digitale e alla gestione dei big data: “io vò pigliare quella licenza ch’è 
comune ai matematici, cioè siccome loro, dividono il tempo a gradi e di quantità 
continua la fanno discontinua, ancora io farò il simile, dando col miglio o renella 
nella comparazione all’acqua” (Codice Atlantico, f. 126, t.a.). 

Con il Tema del prossimo XX Forum World Heritage and Ecological Transition 
intendo proporre spunti di riflessioni per identificare un luogo vissuto, un quadro 
di vita, come integrale di forme di organizzazione degli elementi che ci circondano 
esaminato attraverso il prisma di una civiltà; ci si dovrà confrontare con un pro-
getto innovativo di misura e di rappresentazione dell’ambiente naturale e costruito 
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non più espressione delle relazioni tra la società e l’ambiente naturale ma costru-
zione delle relazioni tra il futuro come eterno presente e l’eredità del passato come 
valore economico. Un impegno imprescindibile che lega le Persone all’Ambiente; 
una rivoluzione formativa che omologhi le competenze al nuovo modo di gestire 
ciò che si apprende e si misura; la transizione ecologica con l’utilizzo dell’innova-
zione tecnologica deve avere il fine di entrare nel corpo del territorio, del costruito 
e degli oggetti, ne analizza attraverso un’analisi multicriteria tutte le componenti 
per stabilirne un rating che ne definisca in itinere il valore aggiunto dei risultati. 

Così come i governanti e i mercanti, verso la metà del quattrocento, al margine 
del commercio internazionale, in un’economia contratta per la vita mercantile, sal-
darono ricerca e formazione in Nuove Vie, trovando rifugio in operazioni agricole, 
in favore delle bonifiche dei terreni incolti in rapporto alla ricerca di energia e di 
distribuzione della stessa e instaurarono le ragioni della terra rispetto alle ragioni 
del mare in una prospettiva di risposta sistemica.
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Abstract 
In recent years, the food delivery business has expanded with great success and during the last 
months, pandemic have contributed to the growth of online food delivery. 
Consequently, with this fast growth of the online food delivery commerce, it’s important to analyze its 
environmental effects. 
In fact, the downside is represented by the enormous volume of waste produced by this market, 
consisting of packaging mostly made with materials such as paper, cardboard, plastic, and aluminum; 
a problem which, in relation to the volume of orders and the limits of separate collection that is not 
always efficient, leads to a quantity of unmanaged waste. 
This study aims to assess the impact of urban food delivery service packaging on the environment, 
taking the city of Palermo (Italy) as a place of investigation to promote the reasonable use of 
resources and confirm the ecological transition in the field of food delivery. The goal of this article is to 
create a service to be included in a new online food delivery platform that reduces the environmental 
impact and therefore differentiates it from other platforms on the market. 
Therefore, with the strategic design approach, we will try to sensitize the players in the food delivery 
chain to the use of a separate collection system that will improve the disposal of food delivery waste 
and will lead us towards a circular economy. 
 
Keywords: Online Food Delivery, packaging, environmental impacts 

 
1. Introduction  
Food delivery is one of the most sheering themes today, especially after the pandemic arrival, as it 
has been considered as one of the few possibilities for the food services to survive.  
Food Delivery is a service that offers home delivery, using online platforms. In fact, this has had an 
increase in recent years, thanks also to the improvement of the Internet network, which has allowed 
the service to spread globally. An online food delivery platform is a mobile or desktop application that 
connects restaurants with final clienteles, working as an intermediate by taking the orders from 
customers and then delivering the goods to requested destinations, or by taking orders for restaurants 
that will take care of the delivery later. Every food delivery app also works as a marketplace, where 
final consumers can discover new restaurants based on their location and food preferences. The main 
strength food delivery from take-away service is that with food delivery a business can reach 
customers who are not willing to move too far from their houses to pick the food up. In this way, food 
delivery can represent a way to increase the customer base and thus business volumes for 
restaurants. 
The idea of food delivery began around the 40s of the twentieth century, thanks to the British and for 
reasons of necessity. In the United Kingdom, the Women’s Voluntary Service was born, an 
organization made up of women whose purpose was to help people in need in England, Ireland, 
Wales and Scotland. The women of this organization prepared and delivered food to families in need. 
The food was delivered by a means called "stop me". It initially consisted of a cart containing tea and 
cakes pulled by a woman on a bicycle. The cart was then pulled by a car. [1] 
After the Second World War, the home delivery service for food continued its development. From 
Great Britain, food delivery arrived in the United States where it began to spread reaching its present 
form. In those years the delivery mainly concerned pizza, which was in great expansion.  
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The phenomenon has grown over time, especially in the US, and as already mentioned, the arrival of 
the Internet has changed its characteristics and growth. To differentiate itself from traditional food 
delivery based on in-person or telephone agreements, it has been given the name of Food Delivery 
Online (FDO). 
Thus, the demand for food delivery had changed its structure, it was no longer a question of necessity, 
but a question imposed by reasons of comfort and by the lifestyle that was emerging. The exponential 
growth of the internet has affected retail. In 1994 Pizza Hut opened a website and placed the first 
online order. Subsequently, most of the pizza chains had created their own mobile application. At the 
same time, various platforms arose for ordering food over the Internet. These platforms made the 
service quicker and more available, in chronological order the foundation of the most important food 
delivery companies, the first being Just Eat in 2000 and Grubhub in 2004; followed by Delivery Hero, 
Caviar and Takeaway.com in the two-year period 2011/2012. In 2013 Deliveroo and Door Dash, while 
in 2015 it was the turn of Uber Eats and Glovo [2]. 
So, the companies started their process of international expansion, and the experience was also 
consolidated in the East. This has led to a different offer of home deliveries: pizza, restaurants, sushi, 
ethnic foods, etc. These food delivery companies originally operated as intermediaries, giving the 
client the occasion to select the restaurant and place the order, but food preparation and logistics were 
the restaurant's responsibility. After, the platforms started to activate the delivery autonomously. They 
not only allow you to decide the food you prefer among the different restaurants on the platform, but 
also take attention of the logistics. So, food delivery, as already mentioned, has changed its structure, 
which has imposed itself for reasons of convenience and for a new lifestyle. The improvement of the 
internet has influenced online retail and the expansion of e-commerce in general. The growth of online 
selling presents an infinite choice of products and services, such that the consumer can greatly benefit 
from product personalization and fast delivery. Therefore, online food delivery sees the coexistence of 
different causes that push the consumer to use it. Among them it is possible to identify those who do 
not have time to take a lunch break, because they are too busy working, through a mobile app on their 
smartphone they can order the food they want most and within a few minutes they will find it at home 
or in the office. This service can also be useful for those with mobility problems, such as the elderly 
and disabled, or due to adverse weather, the user can use this service. These are just a few examples 
that lead us to understand why the food delivery service is certainly a convenience [3]. 
Furthermore, the Covid-19 pandemic has made food delivery essential for restaurant activities in crisis 
due to lockdowns. These same trends have been observed in many countries. In recent years, 
according to the Just Eat survey. 96% of respondents say they order ready-made food to take a 
moment to relax and 62% say they "feel happy" when placing the order. For these reasons that 
enhance the value of online food as a carrier of positive emotions, experts predict a consolidation of 
this mode of consumption. This new food habit therefore opens new consumption scenarios and 
raises important issues concerning food and environmental safety. While there is a list of ingredients 
in retail products or supermarket ready meals, this information is completely lacking in ready-made 
products sold online. No less important is the increase in environmental pollution, due to the use of 
Online Food Delivery packaging. Starting from these considerations, this text begins by presenting an 
overview of the online food delivery sector to help understand the innovations made in the sector, 
continues with the environmental impact that food delivery generates and ends with the design idea of 
a system that improves the disposal of waste deriving from food delivery. 

 
2. E-commerce Market and Online Food Delivery 
The e-commerce market has conversant development over the past decade. This change has been 
driven by a series of diverse elements, that include: a growth in income, longer work and commuting 
times; improved internet penetration and better protection of electronic payments; an intensification in 
the number of stores having an online presence [4]. 
The development of e-commerce over the last few years has occurred in China and on its own, China 
signifies 54.7% of the global e-commerce market, a part near twice the market portion of five countries 
(US, UK, Japan, South Korea, Germany) united [5]. The E-commerce has produced a new form of 
commerce, such O2O (online to offline) [6]. It is a system based on information and communications 
technology (ICT) through customers place orders for goods or services online and obtain the goods or 
services at an offline outlet [7]. 
The expansions that have driving the O2O commerce have been the of smartphones and tablets and 
the structures to provision payment and delivery. O2O services have emerged in several fields, such 
as food, hotel rooms and car rentals [8]. Online food delivery refers to the process through food that 
was ordered online is cooked and carried to the customer. The expansion of online food delivery has 
been supported by the development of integrated online food delivery platforms, such as Uber eats, 
Deliveroo, ecc. online food delivery platforms attend a variety of purposes: a diversity of food choices, 
the taking of orders and the transmitting of these order to the food producer, the supervising of 
payment, the company of the delivery of the food and the providing of tracking facilities. 
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2.1Online Food Delivery  
Food delivery suppliers can be considered as being either Restaurant-to-Consumer Delivery or 
Platform-to-Consumer Delivery. Restaurant-to-Consumer Delivery providers make the food and 
deliver it. The order can be made directly through the restaurant’s online platform or via a third-party 
platform. These third-party platforms also provide online delivery services from partner restaurants 
which do not offer delivery services themselves, a process which is defined as Platform-to-Consumer 
Delivery. 
Online food delivery necessitates proficient and real-time distribution services. Restaurants can use 
present staff, such as waiters or they may use specified teams who are working for this position. 
Restaurants can also employment crowdsourcing logistics, a network of distribution people (riders) 
who are autonomous workers, a model that offers an efficient, low-cost method to food delivery [9]. 
Online food delivery platforms can either engaging and preparation professional delivery people, or 
they may also choice to crowdsourcing logistics, using distribution people who are not working in the 
online food delivery platform. Qualified delivery people are usually educated, and at minimum part of 
their salary is assured, while a quota is commission based. the autonomous delivery people who are 
commonly known as “riders” are compensated on a commission basis. 
 
2.2 Online Food Delivery and COVID-19 
Official governments around the world implemented actions to contain the epidemic Covid-19 as social 
distancing and lockdowns of the population. 
These isolation phases with people obliged to stay at home caused losses on the global economy. 
The major affected industries have been travel, automotive, entertainment, sport and stores of the 
fashion and food. 
The new situations of life made customers change their habits. Commercial sectors that took 
advantage from these new circumstances were the ones tied with digital services because they 
represented the only way to communicate, work and buying products. 
The multi-market research directed by GlobalWebIndex in April 2020 seems to confirm this line. From 
this study a detail stands out: at least an half of respondents of every country involved in the research 
exposed a growth in usage of their smartphone. The identical type of study by GlobalWebIndex 
demonstrates that a more intensive usage of smartphones does not come just from the younger 
generations (Generation Z), but also from Millennials, Generation X and Baby Boomers. 
This augmented usage in digital technologies simplified the change to online purchases. 
GlobalWebIndex report attentions that food products were the ones with the percentage of people who 
augmented their online consumptions in every country included in the analysis except Germany [10]. 
This information demonstration a growing interest by customer to get food in this new situation and 
online food delivery prosperous starts. 
 
2.3 Online Food Delivery before Covid-19 in italy 
In Italy, the experience of food delivery has always been controlled but constantly growing in the last 
decade in the consumption. In fact, just think that in 2009 online food delivery characterized 1% of the 
total online acquisitions but, in 2016, a research by Osservatorio Nazionale and GfK Eurisko 
highlighted that 19% of Italians showed interest to purchase in online food delivery platforms by using 
apps or websites [11]. 
This predisposition to use online platforms to order delivery meals has been established through the 
years. In fact, annual report by FIPE (Federazione Italiana Pubblici Esercizi) pointed out that in 2018 
the 30.2% of Italians an online food delivery service at least one time. 
For the same report by FIPE, the choice of ordering through online delivery platforms it was a lack of 
motivation in eating out, a lack of food available at home and a lack of motivation and time available to 
cook food (Federazione Italiana Pubblici Esercizi, 2019) [12]. 
In the 2020 the food delivery has been added to the basket used for consumer prices developed by 
ISTAT (Istat, 2020) [13]. The Coldiretti at the beginning of 2020 underlined that in Italy, food delivery 
was a market that involved 18.9 million of Italians [14]. 
The motives why customer chose to use food delivery services were tiredness and lack of motivation 
in cooking and of to make a good impression towards friends  with quality meals. 
 
2.4 Online Food Delivery and Covid-19 in Italy and in Palermo 
Move from offline to online consumption also hit the Italian market. Whit the Coronavirus outbreak, 
non-essential retail supplies were forced to close for various weeks, and it is in this situation that food 
delivery begun to attract a great interest on itself. 
The Just Eat study describes the state-of-the-art of the Italian market in 2020, underlining the impacts 
that epidemic had on the sector One of the most attractive data of the study says that in 2020 digital 
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food delivery experiences represented almost 25% of the whole delivery sector, with growth if equaled 
to the preceding year when it represented the 18%.  
A influence of Covid-19 on the Italian online food delivery market is showed by the following data 
obtained by the Just Eat observatory study: one third of clienteles questioned by Just Eat exposed that 
they had never ordered food delivery online before the quarantine at home among them, over 60% 
confirmed that they did not feel the need to order food delivery before; 44% of customers  told that 
they started as it was not possible to pick food up from restaurants. This suggests that Covid-19 
signified an occasion for food delivery acquisition market shares. Online food delivery growth 
contributed to promote another larger experience that began after the health crisis: digitalization of the 
Peninsula. Just Eat alone registered a growth of 30% of new associated restaurants. The same time 
to a major digitalization of restaurants and food commercial, online food delivery also sustained the 
use of digital systems of payment by final clienteles. In fact, even to prevent hygienic problems, Just 
Eat reported a growth of 36% in digital payments by clienteles while ordering food delivery, with a 
middling spending higher than in cash payments (Just Eat 2020 A). 
Lockdowns that necessary people staying at home for several weeks signified a energy for online food 
delivery in Italy. The growing use of digital platforms donated to modification customer customs and, 
purchasing behavior, pushing the digitalization process of the country by development the acceptance 
of apps and digital payment systems [15].  
Among the cities in the south, Palermo recorded significant growth in the last year with + 56% of 
restaurants active on Just Eat. The data are presented by Just Eat, in the context of the fifth "National 
Observatory on the online home delivery food market". Palermo is one of the most active cities in 
comes. Food Delivery arrives in Palermo with Just Eat which dominates unchallenged for years. 
Palermo has proven to be a city where this market has room for growth. In fact, in 2013 this growth 
accelerated thanks to the launch of Socialfood, a company of Palermo origins, which in 2022 was 
purchased by Glovo. 
Over the years, platforms present in the rest of Italy will arrive in the city. In 2015 Prestofood arrives, in 
2016 the English Deliveroo and the American Uber Eats, in 2020 FuddApp of Palermo origin The 
introduction of this new way of ordering food from home, has made it possible to spread new kitchens 
and the affirmation of existing ones, from pizza to burgers, from ethnic to Asian cuisine.  
This new eating habit therefore opens up new consumption scenarios and focuses on the issue of 
environmental safety. In fact, one of the drawbacks of food at home is the use of disposable plastic, 
cardboard and aluminum as food packaging for food, which after just one meal is discarded as waste. 
The huge amount of food containers discarded in this way will significantly weigh on the environment, 
increasing pollution. 
 
3. Environmental Impacts of Online food delivery 
One of the most pressing environmental evident from in online Food Delivery is the sheer volume of 
waste generated. The effectiveness in which different countries are dealing with the waste generated 
by online Food Delivery is dependent on the development level of their recycling infrastructure. In 
China, for example, on the back of an increase in online food delivery, the total volume of packaging 
waste went from 0.2 million metric tons in 2015 to 1.5 million metric tons in 2017 [16]. In 2020, in many 
parts of the world the use of single-use, disposable food packaging increased is due to the COVID-19 
pandemic, because many consumers believed single-use packaging was safer and more hygienic  
This is exactly what is happening inside the food delivery industry: with low consideration to circular 
behaviours within the system. 
The factors stimulating the market have already been mentioned in the previous part and are mainly 
related to changing lifestyles made possible by growing urbanisation, higher income and mobile 
internet access. These are all positive elements for a growing economy but leave behind a negative 
effect related to the incapability of the waste management to address the challenges proposed by the 
stream of waste generated by the sector. 
In the current waste system, which is quite ineffective, the highest impact to evaluate is the end-of-life 
one, where the biggest resources loss happens. 
This may pose environmental threats, and the entire society, should make efforts to tackle problems 
that may occur. 
The elimination of food delivery packaging waste requires the efforts of food delivery service 
providers, consumers, package manufacturers, and food delivery service platforms. 
Food delivery providers should enhance awareness of environmental protection and promote their 
brands with customized product packages, they should attempt to produce also packages for 
environmental protection  
Consumers should cooperate with food delivery platforms in adopting related strategies.  
Food delivery platforms, which bridge food delivery service providers, consumers, and manufacturers, 
should encourage consumers to make environment friendly choices. 
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4. ECO-FOOD a new sustainable food delivery platform 
Today, in Italy, few food-delivery companies have considered the problem of the environmental impact 
thatgenerates the market in which they operate generates. For this reason, ECO-FOOD is born, a new 
food-delivery platform which among the values will also have sustainability. The goal is to create a 
system to be included within the ECO-FOOD service that goes to counteract the environmental impact 
and therefore differentiates it from other platforms on the market today, creating a system that 
improves collection and disposal of waste deriving from food-delivery. 
 
4.1 ECO-FOOD a new platform 
We have seen how up to now the online food delivery market is an established reality in Italy and in 
Palermo and how it has created new social habits. But we have also seen that food delivery produces 
a lot of waste, mainly for two reasons: on the one hand due to excessive and often non-differentiable 
packaging; on the other hand due to incorrect disposal of waste by the consumer. So we thought of a 
system that involves the Municipal Collection Centers of the Municipality of Palermo (CCR). The 
Municipal Collection Centers are areas set up by the Municipality to serve citizens and managed by 
the company RAP (Risorse Ambiente Palermo). The CCR are areas available to citizens to increase 
separate collection, and discourage the abusive abandonment of waste 
In these centers, citizens can deliver urban waste, even bulky ones and waste from electrical and 
electronic equipment. By going to the CCR, citizens have the opportunity to bring waste, already 
sorted at home, every day, without being bound by the waste collection calendar active in their 
neighborhood. 
Citizens leave paper, plastic, glass and organic waste in the CCR after weighing them and receiving a 
receipt with the details of the operation. A receipt that the consumer keeps for no purpose. Thus was 
born ECO-FOOD a food delivery platform with an environmental footprint and with a system that 
sensitizes the consumer to the separate collection of waste derived from Food Delivery and not, 
through a loyalty that offers economic advantages to the consumer and the company with an increase 
of sales. Specifically, the ECO-FOOD platform system integrated with the CCR will give customers, 
who will go to the CCR to weigh and deliver the differentiated paper, plastic, glass and organic waste, 
points. The customer will be able to convert the weight indicated in the receipts to get the points within 
the platform. These points will be used by the consumer to obtain discounts on orders. Furthermore, 
the food ordered on ECO-FOOD, by the restaurants involved in the project, will be delivered through 
packaging on which a QR code will be printed. By scanning the QR code, customers will be able to 
consult the instructions for separating the packages received and reducing their size. Restaurants that 
adhere to the ECO-FOOD platform will also receive a guide for choosing sustainable and recyclable 
materials to package food for delivery, thus helping consumers to make even more careful separate 
collection. 
 
5. Conclusions 
Today the affirmation of online food delivery is visible in the daily habits of Italians. This certainly 
imposes an even greater responsibility on us with respect to the environmental impact and a 
sustainable approach to these new lifestyles. To this end, we want to contribute and lead by example 
to act in a sustainable way, ensuring that the life cycle of food delivery can be virtuous and with a 
lower impact on the environment. It is from this commitment that the ECO-FOOD platform for a 
sustainable food delivery, and to educate to a more conscious lifestyle and in particular that moves 
away from a linear economy. In fact, in the approach to food delivery, through the ECO-FOOD 
platform we can ensure proper separate collection and waste management to lead us towards a 
circular economy. 
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The customer chooses and 
orders the food he wants to eat 
through the platform's website 
and app 

 
The order is validated and sent 
to the local partner for the 
preparation of the food to be 
packaged 

 
 
Packaged food is transported 
to the customer by a platform 
rider 

 
 
Delivery of food to the address 
indicated by the customer and 
possible payment 

 
After packaging in paper, 
plastic and aluminum, 
end up unsorted municipal 
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