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Abstract
The nautical sector has experienced significant growth, driven by technological advance-
ments, evolving customer expectations, and increasing demand for luxury experiences. 
However, this expansion raises concerns about its environmental impact, particularly in 
the design of yachts as temporary and mobile living spaces. Their impermanent nature 
calls for design approaches that minimize environmental impact while ensuring long-term 
efficiency and resource optimization. In this context, Life Cycle Design (LCD) enables to 
integrate sustainability throughout all stages of a product’s life cycle, contributing to the 
advancement of current practices within the sector. 
This article presents the initial outcomes of an Industrial PhD research project focused on 
the integration of LCD principles into yacht design. The study explores the applicability of 
existing LCD methods and tools, analysing their effectiveness in fostering sustainability 
within the development of complex products. Results suggest that while current LCD 
approaches show considerable potential for the nautical sector, they require significant 
adaptation to meet its specific structural and functional characteristics. 
By identifying key gaps and challenges, this study lays the foundation for refining LCD 
strategies tailored to yacht design. It contributes to the development of more sustainable 
approaches to designing mobile living spaces at sea and advances the discourse on 
sustainability in complex products.
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a 1. Introduction
The nautical sector is inherently characterized by mobility 
and temporariness, qualities that shape its unique identity but 
also pose substantial challenges in terms of environmental 
sustainability. 

In recent years, the industry has experienced considerable 
growth (Deloitte, 2024a; Montigneaux et al., 2025), driven by 
technological progress and shifting consumer expectations. 
However, this expansion has also raised critical concerns 
regarding its environmental impact, particularly in relation to 
the resource-intensive nature of yacht production, operation, 
and end-of-life management (Jacquet et al., 2024; Sanlorenzo, 
2024).

Despite some advancements, current sustainability efforts 
in the sector remain fragmented and predominantly focused 
on incremental improvements at the component level, rather 
than addressing the entire yacht life cycle. While these ef-
forts represent important progress, they often fall short of 
fully addressing the underlying complexity of yacht design 
and production systems (Ceschin & Gaziulusoy, 2022). As a 
result, many interventions remain insufficient when meas-
ured against the scale of necessary environmental mitigation, 
particularly given the sector’s inherent challenges related to 
design, manufacturing, and operational processes.

In response to these gaps, this research seeks to investigate 
how Life Cycle Design (LCD) principles can be more effective-
ly integrated into yacht design. 
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a Also referred to as Eco-Design, LCD represents a significant 
advancement by holistically embedding environmental con-
siderations throughout all phases of a product’s life – from 
initial concept through production and operational use, to 
ultimate disposal or recycling (Vezzoli, 2018). 

It offers the potential for more strategic, system-wide inter-
ventions, enabling the industry to achieve substantial im-
provements in environmental performance and significantly 
reduce its overall ecological footprint.

To achieve this objective, the research adopts a Design-Based 
Research (DBR) methodology, structured around iterative 
cycles of design, implementation, and evaluation (Wang & 
Hannafin, 2005; Ceschin, 2012). Through this approach, the 
research aims both to advance the theoretical foundations 
of LCD and to develop actionable, specialized strategies that 
the yacht industry can implement to transition toward a more 
sustainable future.

The results presented in this article are related to the first 
phase of an Industrial PhD research project conducted in 
collaboration with Sanlorenzo S.p.A., a leading company in 
the production of luxury yachts, renowned for its commit-
ment to innovation and craftsmanship. This phase focused on 
mapping the environmental impact profile of yachts across 
their life cycle and evaluating the applicability of existing 
LCD methods and tools, laying the foundation for a concep-
tual framework to support sustainability integration from the 
early design stages.
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a 2. Sustainability in the Yachting Sector
The global yachting industry has experienced remarkable ex-
pansion in recent years. In 2022, the new-build yacht market 
reached an estimated value of approximately €32.4 billion, 
which corresponds to 11% year-on-year growth (Deloitte, 
2024a; Montigneaux et al., 2025).

This expansion is accompanied by growing environmental 
sustainability scrutiny, mainly driven by regulatory pressures 
and evolving consumer expectations.

At the regulatory level, international and European policies 
are imposing more stringent environmental regulations. The 
Paris Agreement (United Nations, 2015) and the European 
Green Deal (2020b) set ambitious emission reduction targets, 
while the GHG strategy by the International Maritime Organi-
zation (IMO) and MARPOL set stricter environmental regula-
tions for the yachting industry. 
Collectively, these regulations are rapidly raising the bar for 
what is considered acceptable environmental performance, 
forcing yacht manufacturers, shipyards, and operators to in-
novate and adapt.

Beyond regulatory pressures, evolving consumer expectations 
toward sustainability are reshaping the industry. According to 
the Deloitte Global Gen Z and Millennial Survey (2024b), 64% 
of Gen Zs and 63% of millennials are willing to pay a premi-
um for environmentally sustainable products. This reflects 
a broader trend in the luxury market, where sustainability is 
increasingly recognised as a strategic asset, enhancing brand 
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a reputation and influencing industry standards (Ansaloni et 
al., 2024; Kunz et al., 2020; Li & Leonas, 2019). 
As awareness grows concerning planetary boundaries and the 
urgency of climate change, pressure mounts on yacht builders 
to provide tangible evidence of environmental responsibility 
and stewardship.

However, despite these sustainability drivers, the industry 
still faces critical challenges, particularly regarding mate-
rials, emissions, and energy consumption (Deloitte, 2024a). 
The sector remains heavily reliant on composite materials, 
which pose significant end-of-life disposal challenges and 
contribute to a high environmental footprint (Ravasio, 2022). 
Similarly, fossil fuels dominate yacht propulsion solutions, as 
alternative technologies remain limited, with only a few fully 
electric yachts ordered for 2025 (Montigneaux et al., 2025). 
While technological advancements and regulatory frame-
works are pushing the industry towards greater environmen-
tal responsibility, these measures alone are insufficient to 
drive a comprehensive transformation. 

Achieving significant impact reductions requires a funda-
mental rethinking of design processes, where sustainability 
must be embedded as a guiding principle rather than an af-
terthought (Yang & Vezzoli, 2024). Indeed, the design stage 
is critical in determining a product’s environmental impact, 
with over 80% of its footprint established at this phase. Once 
a product enters the market, opportunities to mitigate its 
environmental effects diminish considerably (European Com-
mission, 2020a; Stark, 2024; Hauschild et al., 2018). 
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a 3. From Green Design to Life Cycle Design in Yachting
Design for Sustainability (DfS) has emerged as a key disci-
pline to address this challenge, offering a structured frame-
work that integrates environmental and social considerations 
at multiple levels (Ceschin & Gaziulusoy, 2022). Early efforts 
within DfS, such as Green Design, aimed to reduce environ-
mental impact through targeted modifications in materials 
and energy use, such as minimizing resource consumption, 
incorporating recyclable or bio-based materials, and improv-
ing energy efficiency (Yang & Vezzoli, 2024). While Green 
Design represented an important step toward sustainability, 
it remained limited by its narrow scope, limiting the effective 
environmental impact reduction.

A more comprehensive approach emerged with LCD, also 
known as Ecodesign, Circular Design, or Design for the En-
vironment (DfE). Unlike Green Design, LCD expanded the 
design scope to encompass the entire product life cycle, inte-
grating environmental considerations from raw material ex-
traction through production, distribution, use, and end-of-life 
management. By adopting a life cycle perspective, this evolu-
tion marked a shift to a more holistic design strategy (Ceschin 
& Gaziulusoy, 2021; Vezzoli, 2018).

Although sustainability has gained increasing attention in 
the nautical industry, current yacht design efforts still pre-
dominantly align with Green Design. These initiatives focus 
on targeted innovations, such as the selection of low-impact 
materials, alternative propulsion and fuels, the use of certi-
fied resources, and improvements in waste management (San-
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a lorenzo, 2024; Ferretti Group, 2024; Azimut Benetti Group, 
2024; The Italian Sea Group, 2024).

Although these strategies may contribute to lowering environ-
mental impact, they remain narrowly focused on the risk of 
creating a gap between communicated environmental benefits 
and actual systemic impact. This discrepancy, often referred 
to as greenwashing, emerges when sustainability claims focus 
on specific attributes while overlooking the broader environ-
mental footprint of a product (de Freitas Netto et al., 2020).

Without considering the entire life cycle – from raw material 
extraction to manufacturing, use, and disposal – such inter-
ventions risk burden shifting (Hauschild et al., 2018). For 
instance, bio-based composites and recycled thermoplastics, 
though seen as sustainable alternatives, often require chem-
ical additives to meet performance and durability standards, 
complicating end-of-life disposal and recyclability.
While Green Design remains a fundamental starting point, its 
limitations have led to the evolution of LCD. However, in the 
context of yacht design, the integration of LCD principles re-
mains sporadic and largely unexplored in academic research.

This research aims to fill this gap by developing a conceptual 
framework that effectively integrates LCD into yacht design. 
By building on existing DfS and LCD principles, this study 
seeks to establish a systemic approach to sustainable yacht 
design that moves beyond incremental improvements toward 
a more holistic and strategic application of sustainability into 
the product development process. 
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a The outcomes will support designers, manufacturers, and 
policymakers in adopting more effective sustainability strate-
gies, fostering a transition toward an environmentally respon-
sible yachting industry. To address this objective an overar-
ching research question has been articulated: How can Life 
Cycle Design (LCD) principles be effectively integrated into 
yacht design? 

This question is further elaborated through four sub-ques-
tions:

•	 Sub-RQ1: What is the life cycle profile of yachts and their 
associated environmental impacts? 

•	 Sub-RQ2: What are the strengths, limitations, and gaps of 
existing Life Cycle Design methods and tools for the im-
plementation in yacht design? 

•	 Sub-RQ3: What design criteria are essential to guide the 
industry in reducing the environmental impact of yachts 
throughout their life cycle?

•	 Sub-RQ4: What methods and tools need to be developed 
or adapted to effectively support stakeholders in designing 
sustainable yachts?

4. Methodology
To address the research questions, a Design-Based Research 
(DBR) methodology has been adopted. DBR is structured to 
improve both theoretical understanding and practical appli-
cation through iterative cycles of design, implementation, 
and evaluation (Wang & Hannafin, 2005; Ceschin, 2012). This 
methodology ensures that interventions are developed in 
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a close collaboration with stakeholders, enabling continuous re-
finement based on empirical feedback and contextual factors.
The research follows a three-stage structure:

4.1. Stage 1: Explore and Define
The initial stage of the research aims to establish a robust 
foundation for the subsequent phases while addressing the 
first two Research Sub-Questions (Sub-RQ1 and Sub-RQ2).

As an initial step, literature reviews are carried out in two key 
areas: (i) the Yacht Life Cycle Profile (YLCP), describing yacht 
characteristics in terms of development, life cycle phases, 
and environmental impact; and (ii) evaluation of existing LCD 
methods and tools for the applicability in the nautical sector. 
Building on these insights, a conceptual framework is devel-
oped to guide the adaptation and integration of LCD princi-
ples into yacht design.

This phase is further strengthened through empirical valida-
tion, Life Cycle Assessment (LCA) data from industry sources 
is analysed to validate findings from the literature, while ex-
pert interviews and a workshop contribute to a critical as-
sessment of existing LCD methods’ relevance and limitations 
within yacht design contexts.

4.2. Stage 2: Prototyping and Assessment
The second stage of the research, Prototyping & Assessment, 
builds upon the results of the previous phase for developing ac-
tionable design guidelines (Sub-RQ3) along with methodologies 
and tools for sustainable yacht design (Sub-RQ4). Existing LCD 
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a guidelines, methodologies, and tools are critically prioritized 
and adapted to the specific characteristics of the yacht design 
process. Where necessary, new tools are developed to bridge 
identified gaps.

Two key outputs are generated: (i) the Yacht Life Cycle Design 
(YLCD) Guidelines, offering structured sustainability-driv-
en design criteria tailored to the yachting sector; and (ii) the 
Methodology for Yacht Design Sustainability (MYDS), pro-
viding practical instruments to guide designers through the 
integration of LCD principles.
These outputs undergo iterative evaluation through a multi-
step assessment process: expert reviews, empirical implemen-
tation within a design project, and a final evaluation by prac-
titioners and academic experts. This ensures the theoretical 
soundness and practical viability of the developed frameworks.

4.3. Stage 3: Reflection
The final stage involves a critical reflection on the research 
findings and the methodology itself. It evaluates the effective-
ness, limitations, and potential generalizability of the devel-
oped guidelines and tools. This phase consolidates the study’s 
contributions to both theory and practice, providing a founda-
tion for further research and broader applications of LCD prin-
ciples in complex product systems beyond the yachting sector.

By structuring the research across these iterative stages, the 
study ensures a dynamic interplay between theory and prac-
tice, fostering the development of context-specific, actionable 
strategies for embedding sustainability within yacht design.
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a 5. Structuring Life Cycle Design (LCD) in Yachting:  
Impacts, Methods, and Tools
The results presented in the following section stem from the 
first stage of the research (Explore and Define), which aimed 
to establish a conceptual foundation for the subsequent de-
velopment and testing of sustainability-oriented guidelines, 
methods, and tools. This exploratory phase focused on two 
core tasks: analysing the Yacht Life Cycle Profile (YLCP) and 
evaluating the applicability of existing Life Cycle Design 
(LCD) methods and tools within the nautical context.

5.1. Yacht Life Cycle Profile (YLCP)
A preliminary Yacht Life Cycle Profile (YLCP) was developed 
to address Sub-RQ1, outlining yacht characteristics across the 
development process, life cycle stages, and associated envi-
ronmental impacts.

•	 Based on existing frameworks (Sullivan et al., 2022; Vez-
zoli, 2018; Tumidei & Ferrari, 2009), the research distin-
guished two main phases related to a yacht:  
The development process, covers product plan validation, 
concept design, detailed design and production design 
(Bionda, 2020).

•	 The yacht life cycle, encompasses pre-production, produc-
tion, use, maintenance, and disposal (Sullivan et al., 2022). 

(Fig. 1) integrates yacht development and life-cycle stages, pro-
viding a reference framework for correlating environmental im-
pacts with each phase and aligning LCD methodology and tools 
with yacht development.
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a 

After mapping these stages environmental hotspots across 
the yacht’s life cycle were identified, integrating insights from 
existing Life Cycle Assessment (LCA) studies (Favi et al., 2018; 
Favi et al., 2017).
In particular, the use phase accounts for over 85% of total 
CO2-equivalent emissions (GWP100), primarily due to fuel 
consumption, which correlates with engine power, operation-
al hours, and navigation intensity, making energy efficiency 
and alternative propulsion key research areas (Favi et al., 2018; 
Favi et al., 2017). The production phase also showed signifi-
cant impacts, particularly from the use of composite materials, 
aluminium, and steel, each associated with different environ-
mental burdens (Favi et al., 2018). Maintenance activities and 
disposal further contribute to the yacht’s environmental foot-
print, especially due to the use of antifouling paints, lubricants 
and the challenges linked to recycling composite materials.

Figure 1. Integration of yacht development and life-cycle stages (Credits: Ludovico Ruggiero).
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a 5.2. Methods for LCD and Gap Analysis
Research in LCD has matured into a well-established field, of-
fering numerous methods that support the integration of sus-
tainability principles into the Product Development Process 
(PDP) (Schöggl et al., 2024). To address Sub-RQ2, a literature 
review was conducted to identify the most adaptable meth-
ods, validated in both academic research and design practice. 
Among the reviewed approaches, four emerged as particular-
ly relevant and were compared using four criteria to assess 
their alignment with the research objectives, as summarized 
in Table 1.

METHOD DESCRIPTION YACHT 
INDUSTRIAL 
RELEVANCE

INTEGRATION INTO 
YACHT DESIGN PDP

INTEGRATION 
WITH LCD TOOLS

APPLICABILITY 
TO COMPLEX 

PRODUCTS

Vezzoli (2018)

Method for 
Product Design 
for Sustainability 

(MPDS)

A structured and 
modular method 
integrating LCD 

into PDP. It provides 
strategic analysis, 

concept design, and 
engineering, while 

incorporating specific 
LCD tools

MODERATE

Applied in various 
industries but not 
tested in complex 
product sectors

HIGH

Provides structured 
and modular 

integration but needs 
adaptation for yacht 
life-cycle complexity.

HIGH

Incorporates 
qualitative and 

quantitative tools 
for each phase of 

the PDP.

MODERATE

Modular structure but 
requires adaptation 

for multi-stakeholder 
and long-life-cycle 

process.

Fernandes et al. 
(2016)

Method for 
Integrated 

Product 
Development 

Oriented to 
Sustainability

A Three-step method 
supporting sustainability 
in early PDP stages by 
identifying impacted 

life cycle phases 
and providing design 
recommendations.

MODERATE

Applied in various 
industries but not 
tested in complex 
product sectors

LOW

Guides sustainability 
considerations in 

early PDP but lacks a 
structured integration 

process

LOW

DfX tools are 
mentioned, but no 

structured integration 
with specific LCD 

tools like LCA

LOW

Focuses on consumer 
goods; lacks explicit 

consideration for multi-
subsystem, long-life-

cycle products

Sanyé-Mengual 
et al. (2014)

LCD method

A four-step method
incorporating 

ecobriefing, strategy 
selection, and validation 

through prototyping

MODERATE

Applied in various 
industries but not 
tested in complex 
product sectors

MODERATE

Provides a structured 
LCD integration 

process, but lacks in 
detail for specific PDP 

phase alignment

HIGH

Includes various 
quantitative and 
qualitative tools 

(QALCC, LCA, PCF) 
across PDP,

LOW

Focuses on consumer 
goods; lacks explicit 

consideration for multi-
subsystem, long-life-

cycle products

Lewandowska 
& Kurczewski 

(2010)

ISO 14062-Based 
LCD Process

A method derived from 
ISO 14062. 
It includes 

environmental planning, 
impact assessment, 

detailed design, 
and sustainability 

performance 
monitoring.

MODERATE

Applied in various 
industries but not 
tested in complex 
product sectors

MODERATE

Follows a structured 
PDP framework, but 
requires substantial 
adaptation for yacht 
life-cycle complexity

MODERATE

Lacks a 
comprehensive set 
of tools for all PDP 

stages 

LOW

Focuses on consumer 
goods; lacks explicit 

consideration for multi-
subsystem, long-life-

cycle products

Table 1. Comparison of selected LCD methods for yacht design integration.
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a Among the methods analysed, MPDS emerged as the most 
aligned with the needs of yacht design due to its structured, 
modular framework and its integration of both qualitative 
and quantitative tools.

Developed by LeNS Lab at Politecnico di Milano, MPDS has 
been refined through European research projects and practi-
cal applications, ensuring robustness for sustainability-driven 
design processes. Moreover, MPDS aligns with international 
standards such as UNI ISO/TR 14062:2007, which provides 
guidelines for integrating environmental aspects into PDP.
However, certain limitations remain for its implementation 
in yacht design. While MPDS has been applied across various 
industries, it has not yet been tested in Complex Product and 
Systems (CoPS) contexts (Hobday, 1998), raising questions 
about its adaptability to extended development cycles and 
multi-stakeholder dynamics. This structured integration into 
the PDP requires refinement to address specific yacht devel-
opment complexities. 

To explore these gaps, a dedicated six-day intensive work-
shop was conducted with 24 young professional yacht design-
ers to evaluate MPDS’s practical application in yacht design. 
Participants, divided into six groups, developed concept 
designs for a 50-foot charter yacht while applying the six LCD 
strategies described in the MPDS. The goal was to evaluate 
MPDS’s effectiveness in integrating sustainability into the 
yacht concept design phase.
Results indicated that MPDS facilitated sustainability inte-
gration as a core parameter, helping designers incorporate 
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a environmental considerations from the early stages without 
requiring prior expertise. Strategies, such as the use of ex-
tension and material consumption reduction, were the most 
implementable.

However, several limitations emerge. Since MPDS is a generic 
method, it requires adaptations to better align with the spe-
cific characteristics of yacht design. The high level of detail 
in MPDS guidelines made the simultaneous management of 
multiple sustainability strategies challenging, particularly in 
the concept design phase. Additionally, strategies related to 
materials and toxicity reduction demanded technical exper-
tise beyond the typical knowledge of yacht designers, posing 
implementation difficulties.

5.3. Tools for Life Cycle Design
Integrating sustainability into yacht design requires struc-
tured tools to assess environmental impact and develop sus-
tainable solutions. With the evolution of LCD, numerous tools 
have emerged to support sustainability in product develop-
ment (Luu et al., 2022). However, the growing number of avail-
able tools often creates uncertainty among practitioners, who 
may struggle to select and apply the most suitable ones (Rossi 
et al., 2016). To address Sub-RQ2, a preliminary analysis was 
carried out to catalogue existing LCD tools, evaluate their 
applicability to yacht design, and identify key limitations. 

As shown in Fig. 2, tools are classified into environmental 
impact evaluation tools and orientation tools for sustainable 
design, clarifying their role in the design process.
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a The analysis has currently focused on Environmental Impact 
Evaluation Tools, which are presented in Table 2, Table 3 and 
Table 4, with further work planned to cover other categories. 
Findings reveal key challenges for their implementation in 
yacht design: many quantitative tools are costly or limited in 
demo versions, restricting access for designers and small-scale 
shipbuilders. Additionally, qualitative tools tailored for yacht 
design remain scarce, limiting early-stage environmental 
assessments. Expanding such tools could enhance sustainabil-
ity-driven decision-making.

Figure 2. Map of existing LCD tools, adapted from Vezzoli (2018).
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a 

Table 4. Environmental Impact Evaluation Tools - Qualitative.

Table 3. Environmental Impact Evaluation Tools - Quantitative - Simplified LCA.

Table 2. Environmental Impact Evaluation Tools - Quantitative - Complete LCA.

NAME DEVELOPER SOURCE NOTES

EcoChain 
Mobius

Ecochain 
Technologies

ecochain.com
LCA software for business users, allowing 

measurement of product environmental footprints 
and comparison with industry standards.

GaBi Sphera sphera.com
Advanced LCA tool for detailed environmental 

assessments.

OpenLCA GreenDelta openlca.org
Open-source LCA software, compatible 

with various databases.

Umberto iPoint-systems ifu.com Software for modelling material and energy flows.

Brightway2 Brightway brightway.dev Python library 

NAME DEVELOPER SOURCE INDUSTRY NOTES

OneClickLCA One Click LCA Ltd. oneclicklca.com Construction
Simplified LCA tool for the construction 

sector

aPriori aPriori Technologies apriori.com Manufacturing
Platform that helps manufacturers in the 

product development process.

Air.e LCA Eco-innovazione air-e.it Generic
Software for creating complex life cycle 
models in a simple and transparent way.

Ansys Granta Ansys Inc. ansys.com Generic
Software for assessing environmental 

impact and risks in products and design.

MarineShift360 Anthesis Group — Maritime
LCA platform designed to evaluate 

the environmental impact 
of recreational boats

Yacht Assessment 
Tool

Water Revolution 
Foundation

— Nautical Tool for life cycle analysis of superyachts.

NAME DEVELOPER SOURCE NOTES

ECOFAIRE tool-kit Ben Moussa et al. (Ben Moussa et al., 2019) Spreadsheet/checklist

Eco-design checklist (8 checklists) Fraunhofer IZM, Berlin sustainabilityguide.eu Checklist

Checklist for LCD strategies pursuit 
evaluation (ICS_toolkit)

LeNS Lab Polimi lenslab.polimi.it Checklist

Checklist for LCD strategies pursuit 
evaluation (ICSxfurniture)

LeNS Lab Polimi lenslab.polimi.it Checklist

Checklist for LCD strategies pursuit 
evaluation (ICSxclothing)

LeNS Lab Polimi lenslab.polimi.it Checklist
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a 6. Conclusion and Future Developments
This study addresses the pressing need for systemic sustain-
ability integration within yacht design by proposing the foun-
dations for a Life Cycle Design (LCD) framework specifically 
tailored to the nautical sector. The initial research phase has 
revealed the significant environmental impacts associated with 
yacht production, use, and disposal, underscoring the urgen-
cy of moving beyond fragmented, incremental improvements 
toward more comprehensive, life cycle-oriented approaches.

The preliminary framework developed through the Explore 
and Define stage provides a structured foundation for this tran-
sition. By critically analysing existing Life Cycle Design meth-
ods and tools, and by empirically testing their applicability 
within the context of yacht design, the research highlights both 
the potential and the current limitations of sustainability prac-
tices in the industry. The findings emphasize the importance 
of embedding environmental considerations from the earliest 
stages of design, while also recognizing the necessity of devel-
oping sector-specific tools that are accessible to designers and 
adaptable to the complexity of yacht projects.

The next phase of the research will focus on refining the 
proposed framework into operational guidelines and practi-
cal tools that can effectively support sustainable yacht devel-
opment. This will involve iterative prototyping and assess-
ment, engaging industry stakeholders and academic experts 
to ensure both theoretical robustness and practical viability. 
Furthermore, future work will explore methods to facilitate 
the broader adoption of LCD principles across the yachting 
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a sector, promoting a shift in design culture that embraces envi-
ronmental responsibility as a core value rather than a second-
ary consideration.

By advancing a structured, lifecycle-based approach to sus-
tainable yacht design, this research contributes to bridging 
the existing gap between sustainability theory and practice.
It aims to provide tangible instruments for designers, manu-
facturers, and policymakers committed to transforming the 
yachting industry into a sector capable of meeting the envi-
ronmental challenges of the twenty-first century.
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Senior Researcher and Professor at Politecnico di Milano, PhD in Design, Architect, Sailor and Yacht Designer. She is 
involved in research and teaching activities within the Yacht Design and Vessel Design group and the SMaRT Lab, focusing 
on nautical innovative technologies, materials and interaction practices. She contributes to projects on Yacht Design 
Digitalization and Design for Sustainability: Industry 4.0; Digital Technologies Onboard; Smart Shipbuilding; Design for Sus-
tainable Material and Technology; Alternative Fuel Vessel Design; Design for Circular Economy, Disassembly and Recycling; 
Sustainable Social Innovation and Business Model; Design4all. She is Vice-Director of the Yacht Design Specialized Master, 
Director of the Executive Interior Yacht Design course and Project Manager of the Polimi Sailing Team.
arianna.bionda@polimi.it

Mariateresa Campolongo
PhD in Architecture and Design (Naval and Nautical Design curriculum) from the University of Genoa, with a research 
thesis entitled Interior Yacht Design, 100 years for 100 interiors. In 2016, she was a courtesy instructor at Florida Interna-
tional University of Miami (USA) and, in 2020, a visiting professor at Beijing University of Chemical Technology (China). 
She is currently an adjunct professor at the University of Genoa, where she teaches Interiors 1.2 for the Master’s Degree in 
Design Navale e Nautico and Interior Design for the Master’s Degree in Yacht Design.
mariateresa.campolongo@unige.it

Aura Escobar Padilla
Grew up in Merida, Venezuela, and has been in the USA for about 10 years. After graduating from the Columbus College of 
Art and Design in 2017 with a degree in industrial design, she worked for Mycroft AI and Stratos Innovation Group. She is 
currently part of Milwaukee Tools’ front-end innovation team as a Design Researcher, where she applies human-centered 
research to innovative product development.
auraepadilla@gmail.com

Sue Fairburn  
Canadian Design Academic and Climate+ Challenge Fellow. With post-grad degrees in Environmental Physiology (1993) and 
Environmental Design (2002), her focus is Design for Extremes and Climate Ecologies; bridging body, environment, and soci-
ety, exploring how environmental extremes – pressure, temperature, air quality – inform conceptual shifts in how we live and 
share the planet. Her approach to climate resilience is transdisciplinary, applying scenario-based and embodied methods 
alongside fieldwork, data science, concept prototyping and field testing. For 20+ years, she has developed curriculum on 
design/research methods, presented at international conferences, facilitated art and design workshops, and led research 
projects across UK/Europe, Canada, and Africa. Her work appears in journals, book chapters, exhibitions, artifacts, and zines.
sue.fairburn@kpu.ca

Irene Fiesoli 
Designer and a Researcher (RTDA) at the Department of Architecture DIDA of the University of Florence (Italy). She has com-
pleted her PhD in Architecture (curriculum of Design) at the University of Florence and she is involved in research activities 
at the Sustainable Design Laboratory (Department of Architecture DIDA, University of Florence, scientific coordinator Prof. 
Giuseppe Lotti), specializing especially in the sectors of Communication and Digital Design, Strategic Design for and with ter-
ritorial systems, Sustainable Design and Design for Social Innovation. As a representative of the Department of Architecture, 
she has followed not only regional Research and Development projects, but also European and international ones.
irene.fiesoli@unifi.it
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Architect (2001), with a Master in Intervention Methodologies in Architectural Heritage (2006) and PhD in Minimum 
Housing (2013) from Faculty of Architecture of the University of Porto (FAUP). Master in Product Designer (2017) and in 
Visual Arts (2021) by the School of Fine Arts and Design (ESAD.CR) of the Polytechnic of Leiria. Researcher on the “Forest-
4future” project at the Polytechnic Institute of Leiria - Design and Arts Research Laboratory (2021-2023). Invited Adjunct 
Professor, at ESAD.CR of the Polytechnic Institute of Leiria (since 2021).
pedro.a.jorge@ipleiria.pt  

Laura Giraldi
Architect and professor of Industrial Design, is the President of the Advanced Sustainable Design Master’s Program at 
the Department of Architecture, University of Florence, Italy. In 2017, she founded KYDE – Kids and Youth Design Lab, the 
first university-based research laboratory in Italy dedicated to design for children and young people, which she currently 
directs. She obtained the National Academic Qualification as Full Professor in 2020.
She has coordinated numerous national and international research projects focused on product and service innovation, 
as well as emergency design. She is the author of several publications and academic papers exploring design culture, with 
particular attention to the communicative aspects of product, fashion, and living design. She also serves as the artistic 
director of the Lab Museum of Design, where she curates educational exhibitions on various design-related topics.
Her current main research interest is design for the future.
laura.giraldi@unifi.it  

Barbara Imhof 
Internationally renowned space architect and design researcher. Her work focuses on developing innovative habitats for 
extreme environments while also exploring forward-thinking approaches to sustainable living on Earth. As co-founder and 
co-managing director of LIQUIFER Vienna – Bremen, an interdisciplinary team combining architecture, space engineer-
ing, and science, she works on projects dedicated to design solutions for resource-constrained environments, material 
innovation, and new fabrication methods. Since September 2023, Barbara Imhof has been a professor at the University of 
Innsbruck, where she brings the content and methods of her space-related work into research and teaching at the Institute of 
Experimental Architecture, specifically in the Department of Integrative Design – with a focus on extreme environments.
barbara.imhof@uibk.ac.at  

Mattia Italia
PhD in Design with a Product Design for Innovation background. His work revolves around strategic design, transition 
design and sustainability. In particular, his research focuses on the study of processes, methods and tools to support 
companies during sustainable transition through design. At the same time, he is working on projects that aim to support 
companies and organisations in the assimilation and application of sustainability principles and values. He currently 
collaborates with the Design+Strategies Research Lab where he works as a designer and researcher involved in European 
and National research projects. His teaching activities are based on his research, supporting students in the design of 
sustainable products and services, collaborating both in the School of Design, School of Management of the Politecnico 
di Milano, but also in the GSOM and POLI.Design Consortium. 
mattia.italia@polimi.it 

Giuseppe Lotti 
Full professor at DIDA UNIFI, Coordinator of the PhD program in Sustainability and Innovation for the design of the built 
environment and the product system, and President of the Bachelor Degree Course in Product, Interior, Communication 
and Eco-Social Design at the University of Florence. He has a degree in Architecture from the University of Florence and 
obtained the National Academic Qualification as Full Professor during the 2013 session. He has strong competences 
in Design for sustainability and Design for territorial production system. He is the scientific supervisor of research at 
regional, national and EU levels on behalf of DIDA – Department of Architecture of the University of Florence and before 
CSM – Experimental Center of Furniture and Furnishing and Accademia Italiana Arte Moda e Design.
giuseppe.lotti@unifi.it 
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Adjunct Professor of Transmedia Design and a Postdoc researcher of the Department of Architecture at the University 
of Florence. She holds a Master’s Degree in Design and a PhD in Sustainability and Innovation for the design of the built 
environment and product system. Since 2017, she has been a member of the KYDE - Kids and Youth Design Lab,
specialising in Communication Design, Design for Kids, Design for Emergency and Digital Design. She has actively con-
tributed to internationally funded high-value innovation projects. Her work focuses on addressing emerging challenges, 
with the aim of making a positive impact on both society and the environment.
marta.maini@unifi.it  

Francesca Morelli
Postdoc researcher at the Department of Architecture (DIDA) of University of Florence. She graduated with a Master’s 
degree in Design with highest honors in 2018 and earned a PhD in “Sustainability and Innovation for the design of the 
built environment and product system” in 2023. She has worked on several national and international projects within the 
European Union framework at the Kyde Lab (Kids and Youth Design Lab) focusing on the research and design of product 
systems for children and young people. Since 2019, she has been collaborating with Anna Querci for the Design Founda-
tion and the Design Museum Lab, as responsible for the setting up of periodical exhibitions as well as the development of 
related communication and digital content.
francesca.morelli@unifi.it  

Maria Dolores Morelli
Coordinator of the Bachelor’s Degree in Design and Communication, Associate Professor “Industrial Design”, Department 
of Architecture and Industrial Design, University of Study of Campania “Luigi Vanvitelli”. National scientific referent of the 
POT New educational Empathic Design funded project, she coordinates the activities of 18 Italian universities that have 
educational offer on Design; Scientific Coordinator of the Research Unit of the University of Campania “Luigi Vanvitelli” of 
the PRIN 2022 project entitled “The Design System in the Southern Italy territories. Scientific Research: jewelry design, 
ecodesign and typo-morphological and compositional studies, form-design relationship, in-depth analysis of the topic of 
distribution (oixonomia) needed for the implementation and control of “small-scale” projects.
mariadolores.morelli@unicampania.it

Massimo Musio-Sale
Academic full professor of Industrial Design at the Department Architecture and Design (dAD), University of Genoa. He 
chairs the Master’s Degree program of Design Prodotto Evento. He chairs the following courses: Studio Workshop of 
Product Design 2 (Master’s Degree in Design Prodotto Evento) and Studio Workshop of Design 3 (Master’s Degree in 
Design Navale e Nautico). He has been a researcher for the University of Cassino (1990 to 2000) and for the Politecnico di 
Milano (2000 to 2005). He has been a designer of yachts and cruise vessels since 1980.
massimo.salemusio@unige.it 

Addie Payne Morgan  
Designer and strategist based in Salt Lake City, Utah. She holds a degree in Industrial Design from Brigham Young University 
(2022) and is currently pursuing a Master’s in Strategic Design for Innovation and Transformation at Politecnico di Milano.
addiemarenpayne@gmail.com

Xue Pei
Assistant Professor at the Department of Design, Politecnico di Milano. She holds a PhD in Strategic Design for Responsi-
ble Business. Her research and teaching focus on the strategic role of design in shaping business and innovation towards 
economic, environmental, and societal impact. Her areas of expertise include design for responsible business, organisa-
tional transformation, and sustainable transition. Currently, she investigates design-driven strategies for sustainability 
and circularity in the furniture sector. 
Since 2016, she has been involved in several European and national research projects (Horizon 2020, Interreg, Fondazi-
one Cariplo) and collaborated with companies in the furniture, home appliances, telecommunications, and non-profit 
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rs sectors. Since 2015, she has taught in public and private universities and published in national and international journals, 

books, and conference proceedings. 
xue.pei@polimi.it 

Massimo Piccioni 
Researcher in the field of nautical design at Politecnico di Milano, Design Department. He has a Master’s degree in Yacht & 
Cruising Vessel Design from University of Genoa, as well as a Bachelor’s degree in Interior Design from Politecnico di Milano.
massimo.piccioni@polimi.it

Gabriele Pontillo 
Italian Product Designer, currently a Researcher (RTDA) at the Department of Architecture of the University of Florence. 
He earned his PhD in Environment, Design and Innovation at the University of Campania “Luigi Vanvitelli”.
He is currently involved in research activities at the Sustainable Design Laboratory (Department of Architecture DIDA, 
University of Florence, scientific coordinator Prof. Giuseppe Lotti), where his main focus is on sustainable production 
systems and processes, parametric design, and new manufacturing technologies.
gabriele.pontillo@unifi.it

Andrea Ratti 
Architect, PhD, and publicist is a researcher and Associate Professor of nautical design and architecture technology at Po-
litecnico di Milano, Design Department. He is currently the director of the Master in Yacht Design, operational manager of the 
Laboratory for boating (SMaRT-lab), and vice president of the Italian Naval Technical Association (ATENA) Section Lombardy.
andrea.ratti@polimi.it

Ludovico Ruggiero 
PhD candidate in Design at Politecnico di Milano, currently conducting an industrial doctoral research in collaboration 
with Sanlorenzo S.p.A. He is a researcher in the Yacht Design and Vessel Design group and the LeNSLab research group. 
With a background in Naval and Nautical Design, his work focuses on integrating Life Cycle Design (LCD) principles into 
yacht design processes to advance sustainable innovation. His research explores circular economy strategies, design 
for disassembly and recycling, and the role of digitalisation in enhancing the environmental performance and efficiency 
of yacht design. In addition to his research, Ludovico serves as a teaching assistant for master’s and bachelor’s degree 
courses. His work bridges academic research and industry practice, fostering innovation and sustainability within the 
yacht design field.
ludovico.ruggiero@polimi.it 

Benedetta Terenzi
Architect, PhD in Industrial Design, Environmental Studies, and History. She is currently a Professor of Design at the De-
partment of Civil and Environmental Engineering, University of Perugia. Her research focuses on environmental and social 
sustainability, with particular attention to Ecodesign for the valorization of territories and both tangible and intangible 
resources. In this context, she investigates the potential of product-service systems across various fields of application, 
as expressions of Design for Emergency and Design for Change.
Her research and teaching activities also include Design for Kids within the Master’s program in Design for Kids and Toys 
at the Politecnico of Milan, and Jewelry Design in the Master’s program in History, Design, and Marketing of Jewelry at 
the University of Siena. She is the author of numerous publications, including articles, book chapters, and conference 
proceedings at both national and international levels.
benedetta.terenzi@unipg.it
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aiap.it/libreria/

A Guide to the Funds. AIAP CDPG Summary
The complete Guide to the Graphic Design Archives of AIAP

Let’s Talk(s). Gender Equity in Design and Art
A collection of essays offering varied perspectives 
on gender and inclusion

https://aiap.it/prodotti/aiap-edizioni/pubblicazioni-aiap/
https://aiap.it/libreria/
https://aiap.it/prodotto/guida-ai-fondi-regesto-aiap-cdpg-collana-cdpg-aiap-4/
https://aiap.it/prodotto/lets-talks/
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FATE SPAZIO!
STIAMO 
PER USCIRE.

Aiap CDPG, the Graphic Design 
Documentation Centre.  
Working to collect, catalogue, 
archive, enhance and promote  
any documents related to graphic 
design and visual communication. 
These documents (originals  
as well layouts of projects, books, 

posters, prints, catalogues, 
correspondence, photographs) help 
reconstruct the history  
of graphic design in Italy  
and support research and 
educational activities, as it is the 
CDGP’s intention to make these 
documents widely available.

Aiap
via A. Ponchielli, 3, Milano
aiap.it — aiap.it/cdpg
@Aiap_ita

MUSEO
DELLA 
GRAFICA
AIAP 
CDPG

AIAP
via Amilcare Ponchielli 3
20129 Milano

https://aiap.it/cdpg/
aiap@aiap.it
biblioteca@aiap.it

AIAP CDPG
The Archives of Italian Graphic Design
Documents, Histories, Researches, 
Exhibitions, Publications, Tours 
and now a new online digital platform

https://aiap.it/cdpg/
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