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Preface

Over recent decades, design has increasingly been confronted
with the need to reassess its theoretical foundations and operative
frameworks in response to profound transformations in production
systems, technological infrastructures, and cultural expectations.
The long-dominant paradigm of standardization - historically central
to both industrial efficiency and modernist design ideology - has
progressively lost its capacity to account for emerging demands for
differentiation, adaptability, and meaning. Within this critical context,
Design for Customization positions itself as a rigorous contribution to
contemporary design studies, addressing customization not as a pe-
ripheral phenomenon, but as a key lens through which to reinterpret
the evolving relationship between design, technology, and society.
Rather than treating customization as a mere extension of mass
production or as a market-driven strategy, this book frames it as a
design paradigm with deep cultural and epistemological implications.
Through a structured historical and theoretical analysis, the author
traces the transition from standardized industrial models to sys-
tems capable of managing variation as an integral design condition.
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This shiftis examined in relation to broader post-industrial transfor-
mations, where value is increasingly produced through experience,
identity, and participation. In doing so, the volume situates customi-
zation within the core concerns of design studies, linking production
logics to questions of authorship, agency, and the social construction
of value.

A distinctive contribution of the book lies in its treatment of digital
technologies as design epistemologies rather than neutral instru-
ments. Additive Manufacturing, Computational Design, and Genera-
tive Artificial Intelligence are discussed as operative frameworks that
reconfigure the design process itself, reshaping how form is generat-
ed, negotiated, and materialized. The text moves beyond tool-centric
narratives to emphasize how these technologies support new forms
of design reasoning, enabling a shift from predefined typologies
toward open, parametric, and generative systems. In this perspective,
customization becomes not only a technical possibility, but a mode of
thinking and designing.

The empirical focus on the yacht industry offers a particularly in-
sightful case study for design research. This sector, marked by strong
craft traditions and conservative manufacturing practices, provides a
critical ground for investigating the tensions between innovation and
continuity, experimentation and risk aversion. The research presented
demonstrates how hybrid digital workfiows - integrating large-scale
additive manufacturing with composite reinforcement and compu-
tational modeling - can operate as instruments of design inquiry.

The resulting prototypes function not merely as technical validations,
but as research artefacts that reveal new relationships between form,
process, and production culture. As such, the case study contrib-
utes to a broader discourse on research-through-design and prac-
tice-based knowledge in design studies.

The volume also advances a reflective discussion on the evolving
role of the designer. In an environment shaped by algorithmic pro-
cesses and digitally mediated production, the designer’s agency
increasingly shifts from the definition of singular objects to the
construction of systems capable of generating controlled variation.
This transformation challenges traditional notions of authorship and
expertise, calling for new competencies that combine critical thinking,
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technological literacy, and cultural awareness. Design for Customi-
zation articulates this shift with clarity, offering valuable insights for
both design education and professional practice.

In aresearch landscape where debates on digitalization, sustain-
ability, and customization are often fragmented across disciplinary
pboundaries, this book stands out for its coherence and systemic
vision. It addresses scholars, educators, and practitioners engaged in
design research, providing conceptual tools and methodological per-
spectives to critically engage with contemporary design challenges.
Ultimately, the volume contributes to design studies by framing
customization as a central condition of present and future design
practice, rather than as an exception to established industrial norms.

Silvia Piardi
Politecnico di Milano
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5. Systemic Impacts and
Implications Driven by
Technological Innovation

Arianna Bionda
Politecnico di Milano, Design Department

5.1 The evolving role of the designer

The research documented in the previous chapter outlines how a
flexible hybrid process can work in practice and can be competitive
against traditional methods in key performance indicators. Yet the
deepest impact of the developed approach does not lie in swapping
one manufacturing technique for another, but it requires a different
way of thinking about the entire design-to-production chain. In the
NEMO project, the component was initially conceived for conventional
composite manufacturing and only later adapted for additive produc-
tion. This approach was effective as a transition and validation pro-
cedure, but it still reflects a legacy mindset in which design is shaped
around the limits of existing tools.

To fully leverage the potential of these technologies, a shift to-
wards Design for Additive Manufacturing (DfAM) is required. DfAM is
defined as a set of design methods whereby functional performance
and other aspects, such as manufacturability, reliability, and cost, are
optimized specifically according to the capabilities of AM technolo-
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gies (Tang & Zhao, 2016). Unlike traditional Design for Manufacturing
(DfM), which focuses on respecting process constraints, DfAM em-
phasizes the exploitation of unique additive capabilities to enhance
product functionality and complexity.

So, if a DFAM perspective is embraced from the outset, this sepa-
ration between “design” and “re-engineering” can largely disappear.
The constraints imposed by molds - such as draft angles, parting
lines, or the need to avoid undercuts - no longer define the design
space in the same way. Instead, designers can start from the free-
doms enabled by additive and hybrid processes. They can shape in-
ternal structures to control stiffness and weight, and they can explore
more complex, even organic, geometries without being immediately
blocked by tooling feasibility. In this condition, technical performance
and formal expression are negotiated together within a broader, digi-
tally enabled space of possibilities.

GenAl adds an extra layer to this shift by accelerating the earliest
stages of the process. Rather than beginning from a blank screen,
designers can use text-to-image tools to rapidly generate multi-
ple concept directions around a given brief or context. This speeds
up preliminary exploration and supports a more iterative dialogue
between requirements and form. The Al does not replace the design-
er’s judgement but expands the range of initial options that can be
critically evaluated and further developed.

In this evolving landscape, the designer’s role moves from simply
drawing a final shape to defining the logic that will produce many pos-
sible shapes. This involves setting up parametric models, specifying
relationships between elements, and encoding rules and constraints
that reflect structural, aesthetic, and manufacturing goals. The ob-
ject becomes the outcome of a system rather than a one-off gesture.
Generative Al can feed this system with visual suggestions, while
computational design tools translate these suggestions into coher-
ent, controllable geometry that is ready for production.

This evolution pushes the design discipline toward a more central
strategic role. By controlling both the generative rules and the way
they connect to specific production technologies, designers become
key actors in process innovation. They are not only responsible for
how products look and perform, but also for how efficiently and flex-
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ibly they can be customized and manufactured within an integrated
digital workfiow.

5.2 New competencies for new
technologies

The potential widespread diffusion of this technology-driven ap-
proach could establish new paradigms across the entire yacht build-
ing process, extending beyond design phases to deeply reshape pro-
duction logics through Additive Manufacturing. This shift represents
a fundamental transition from subtractive, manual craftsmanship to
a digital production model. Such a transformation relies heavily on
digital processes, effectively minimizing the amount of manual labor
traditionally required for object creation (Garrett, 2014). Consequent-
ly, the reliance on a large manual workforce for tasks like assembly and
finishing is likely to decrease (Ben-Ner & Siemsen, 2017). However,
this does not imply a simple replacement of jobs. Instead, the role of
the operator evolves from a manual executor to a process supervisor.
The reduction in heavy physical tasks clears the way for higher-val-
ue activities, such as parameter monitoring, file management, and
in-process quality control.

This evolution demands a specific upskilling of the workforce. A
significant challenge hindering adoption remains the limited knowl-
edge of AM technologies among current professionals (Gao et al.,
2015; Simpson et al., 2017). To bridge this gap, a new professional
profile emerges: the “technician-artisan’ This figure must possess
hybrid skills, combining digital literacy with a practical understanding
of material behavior. Workers need expertise not only in digital design
tools but also in operating the new equipment (Roos & Fusco, 2014).
In this context, automation is not blind; it relies on a collaboration
where the machine handles repetitive tasks while the human provides
adaptive intelligence and real-time problem solving.

Beyond skillsets, a digital manufacturing process can potentially
offer a positive impact on occupational health and safety. While tra-
ditional yacht building involves heavy sanding and open-mold lami-
nation, additive techniques can reduce harmful chemical exposures
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compared to conventional manufacturing (Garrett, 2014). Alithough
risks regarding VOCs do exist (Chan et a/., 2018; Saliakas et a/., 2023),
the automated nature of large-scale 3D printing allows for effec-

tive mitigation, especially when it is coupled with important control
measures such as carbon filters (McDonnell et al., 2016), creating a
physical barrier between the operator and emissions.

To fully realize this transition, targeted education is critical. In-
troducing operators to AM early on helps cultivate a mindset geared
towards exploiting the technology’s specific capabilities, fostering
innovative problem-solving capacities (Minetola et a/., 2015). Practical
learning and hands-on experience are crucial for fostering creativity
and understanding the workflow (Lacey, 2010). As outlined by Des-
peisse & Minshall (2017), professionals must recognize the diversity
of these technologies and deeply understand the specific processes
involved. While the current lack of standardized guidelines presents
a challenge, it also pushes companies to develop specialized internal
know-how, turning workforce competence into a strategic competi-
tive advantage.

5.3 Identity, perceived quality, and
limitations of new materials

The adoption of a digital approach that leverages AM for production
does not merely influence the formal definition of components, bui it
can redefine the paradigms of coating and finishing. Beyond structural
geometry, this shift can cause impacts on how surfaces are conceived,
treating the external skin not as a separate, passive layer, but as anin-
tegrated, programmable element of the design system. Building on the
results achieved with NEMO, the CYClaDEs project was launched to
explore these specific aspects, focusing on strategies for enhancing
customization through finishing and coating AM-produced parts.

In this context, 3D printing flexibility could enable smarter coating
strategies. By integrating reversible connections such as snap-fits
directly into the geometry, the finishing layer can become an easily
interchangeable skin. While traditional upholstery often relies on
staples or glue, this integrated approach has the potential to make
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assembly and removal significantly cleaner and faster. This could bring
broader implications for the product’s lifecycle: decoupling the aes-
thetic surface from the structural core can transform the finish into

a truly modular element. It would allow for rapid on-site upgrades and
customization, extending the object’s lifespan by enabling aesthetic
renewal without affecting the underlying structure.

The logic of integration could be extended to the surface tex-
ture as well. Rather than relying on post-production layers like paint
or veneer to conceal the material underneath, additive processes
allow the “finish” to be generated simultaneously with the geometry
(Hartcher-O'Brien et al.,, 2019). This integration, for example, could
bring functional benefits, such as printing micro-textures directly
onto a surface to provide grip.

Nonetheless, the visible layering typical of the process nowadays
is often decoded by the brain as a defect or a sign of “unfinished-
ness” (Abdul Kudus et a/., 2016), as if the object is waiting for a final
smoothing. This perception represents a significant limitation rooted
in cultural factors rather than functional ones. The collective eye, con-
ditioned by decades of traditional manufacturing standards, instinc-
tively associates smooth surfaces with quality and finished products,
while visible layers are more perceived as drafts rather than final out-
comes. However, widespread diffusion of additive technologies could
drive a shiftin this vision. Just as exposed concrete transformed
from a rough structural necessity into a refined architectural code,
the layered texture of AM could evolve from a flaw into a recognized
process signature. Over time, the unique identity conveyed by the
visible layers could lead users to prefer this raw finish over traditional
polishing. Rather than a sign of incompleteness, the texture becomes
an exclusive aesthetic trait that certifies the technological DNA of the
object, transforming the manufacturing process itself into a recog-
nized element of value and distinction.

A more tangible limitation concerns the material itself, particular-
ly the aging behavior of polymers. While traditional noble materials
like wood or bronze acquire a patina over time that enhances their
character, many polymers used for 3D printing tend to degrade less
gracefully. Issues such as UV-induced yellowing and increased brit-
tleness are well-documented in biopolymers like PLA when exposed
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to sunlight (Amza et al., 2021). In nautical applications, combining

UV radiation with salt spray accelerates these effects. This poses a
challenge for long-term aesthetic stability. However, current research
is addressing these issues. Advanced UV-stabilized bio-blends and
protective coatings (Afshar et al., 2020; Tung et al., 2023) are being
developed to improve resistance to weather and harsh conditions.
Therefore, the gap between sustainability and durability is progres-
sively closing.

5.4 Redefining market strategies and new
needs for the supply chain

The operational flexibility introduced by digital manufacturing
technologies has the potential to ripple through the entire business
ecosystem, prompting a rethinking of broader market strategies and
supply chain dynamics. As production constraints loosen, the product
itself changes nature. It is no longer a static object defined by a cat-
alog, but potentially evolves into an open, configurable system. This
shift extends the concept of customization beyond the single artifact
to the entire spatial environment.

In the nautical sector, for instance, this could enable complete
layout customization not only on superyachts but also on smaller
vessels, meeting the specific needs of a broader range of owners. The
value proposition therefore can move from selling a finished good to
offering a potential for total adaptation.

The transformation places the consumer at the center of the
process. Consequently, the buyer is provided with extended deci-
sion-making capabilities regarding the final product. In this context,
co-design practices are potentially enhanced and incentivized as
a standard approach. To support this, product customization in-
terfaces must be designed for usability to facilitate the customer's
creative expression. As discussed earlier in the book, GenAl plays a
relevant role in the conceptualization phase due to its intuitive nature.
Simultaneously, CD logic must be presented within the interface inan
accessible way, allowing the user to freely modify product parameters
without managing the underlying technical complexity.
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From a logistical perspective, the focus moves from transporting
physical products to managing data. A distributed manufacturing
model becomes viable, where the core asset is the digital file rather
than the finished inventory (Laplume et a/., 2016). Files can be trans-
mitted instantly to any location equipped with compatible manufac-
turing technology, enabling production to occur close to the point of
use. In this way, it becomes possible to drastically reduce shipping
costs, lead times, and the environmental footprint associated with
global logistics (Gebler et al., 2014).

This logic invites a rethinking of the traditional warehouse con-
cept. In a digitized scenario where the standard product gives way
to on-demand customization, maintaining a massive physical in-
ventory risks becoming an inefficient burden. As the strategic focus
shifts from a Make-to-Stock to a Make-to-Order model, the need for
physical storage diminishes in favor of a Digital Inventory (Araujo et
al., 2021). Instead of immobilizing capital in physical stock that risks
becoming obsolete or unsold, companies can maintain a virtual library
of files, ready to be materialized only when an order is confirmed. This
ensures maximum efficiency and could eliminate the waste associat-
ed with overproduction.

A further evolution within the supply chain structure could con-
cern the network of strategic partnerships. The reliance on suppliers
linked to rigid manufacturing processes may diminish in favor of actors
essential to the additive ecosystem, such as suppliers of advanced
materials, hardware manufacturers, and software developers. In this
context, a new servitization model could emerge between technolo-
gy providers and manufacturers (Kunovjanek et al., 2022). Instead of
merely selling machinery, providers might offer comprehensive “Tech-
nology-as-a-Service" packages that include hardware access, soft-
ware updates, material supply, and operator training. This approach
would support manufacturers in adopting these new technologies by
reducing initial investment risks and ensuring continuous technical
alignment.

DESIGN FOR CUSTOMIZATION 107






References

Abdul Kudus, S.I., Campbell, R.l., & Bibb, R. (2016). Customer Perceived Value for
Self-Designed Personalised Products Made Using Additive Manufacturing.
International Journal of Industrial Engineering and Management, 7(4), 183-193.
https://doi.org/10.24867/1JIEM-2016-4-121.

Adhikari, M.S., Verma, Y.K., Sindhwani, M., & Sachdeva, S. (2025). Generative Al
Tools for Product Design and Engineering. In P.R. Chelliah, P.K. Dutta, A. Kumar,
E.D.R. Santibanez Gonzalez, M. Mittal, & S. Gupta (Eds.), Generative Artificial
Intelligence in Finance: Large Language Models, Interfaces, and Industry Use
Cases to Transform Accounting and Finance Processes (pp. 301-325). Scrivener
Publishing. https://doi.org/10.1002/9781394271078.ch16.

Afshar, A., & Mihut, D. (2020). Enhancing durability of 3D printed polymer structures
by metallization. Journal of Materials Science & Technology, 53(15), 185-191.
https://doi.org/10.1016/j.jmst.2020.01.072.

Al Seer Marine (n.d.). Al Seer Marine and Abu Dhabi Maritime Unveil the World'’s First
3D Printed Water Taxi. https://alseermarine.com/2024/04/22/eget-magna-
dignissim-viverra-hendrerit-viverra-tristique-fermentum-mauris/.

Alfred D., Chandler Jr.(1977). The visible hand: The managerial revolution in American
business. Harvard University Press.

Amza, C.G., Zapciu, A., Baciu, F,, Vasile, M.1., & Popescu, D. (2021). Aging of 3D Printed
Polymers under Sterilizing UV-C Radiation. Polymers, 13(24), Article 4467. https://
doi.org/10.3390/polym13244467.

Anderson, C. (2006). The Long Tail: Why the Future of Business is Selling Less of
More. Hyperion.

DESIGN FOR CUSTOMIZATION 13



Andresen, F.R. (2001). Open molding: Hand lay-up and spray-up. In D.B. Miracle & S.L.
Donaldson, S.L. (Eds.), ASM Handbook Volume 21: Composites (pp. 450-456).
ASM International. https://doi.org/10.31399/asm.hb.v21.a0003406.

Ansaloni, G.M.M., Bionda, A., & Ratti, A. (2024). The Evolution of Yacht: From Status-
Symbol to Values’ Source. In F. Zanella, G. Bosoni, E. Di Stefano, G.L. lannilli, G.
Matteucci, R. Messori, & R. Trocchianesi (Eds.), Multidisciplinary Aspects of
Design: Objects, Processes, Experiences and Narratives (pp. 177-186). Springer.
https://doi.org/10.1007/978-3-031-49811-4_17.

Araujo, N., Pacheco, V., & Costa, L. (2021). Smart Additive Manufacturing: The Path to
the Digital Value Chain. Technologies, 9(4), Article 88. https://doi.org/10.3390/
technologies9040088.

Aréchiga, N., Permenter, F., and Yuan, C. (2023). Drag-guided diffusion models
for vehicle image generation. arXiv:2306.09935. https://doi.org/10.48550/
arXiv.2306.09935.

Arvaniti-Pollatou, M. (2019, January 17). Print Your City by The New Raw | Greek
citizens design 3D printed street furniture from household plastic waste.
Archisearch. https://www.archisearch.gr/green-design/print-your-city-by-the-
new-raw-greek-citizens-design-3d-printed-street-furniture-from-household-
plastic-waste.

Attaran, M. (2017). The rise of 3-D printing: The advantages of additive manufacturing
over traditional manufacturing. Business Horizons, 60(5), 677-688. https://doi.
org/10.1016/j.bushor.2017.05.011.

Azzola, A., Figoli, F., & Rampino, L. (2025). Generative Al in the Design Process: A
Journey Through Image Generation for Concept Ideation. FrancoAngeli.

Baldwin, C.Y., & Clark, K.B (2000). Design Rules: The Power of Modularity. MIT Press.

Baudrillard, J. (1998). The consumer society: Myths and structures. Sage
Publications.

Bell, D. (1973). The coming of post-industrial society: A venture in social forecasting.
Basic Books.

Ben-Ner, A., & Siemsen, E. (2017). Decentralization and localization of production:
The organizational and economic consequences of additive manufacturing
(3D printing), California Management Review, 59(2), 5-23. https://doi.
org/10.1177/0008125617695284.

Bionda, A., & Incitti, G. (2024). Modelling interior yacht design concepts crossing
multiple Al tools: Teaching in an uncertain and fiexible framework. Proceedings
of the E&PDE 2024, 26th International Conference on Engineering and Product
Design Education, 181-186. https://doi.org/10.35199/EPDE.2024.31.

Bourdieu, P. (1984). Distinction: A Social Critique of the Judgement of Taste. Harvard
University Press.

Brun, A., & Karaosman, H. (2019). Customer influence on supply chain management
strategies: An exploratory investigation in the yacht Industry. Business Process
Management Journal, 25(2), 288-306. https://doi.org/10.1108/BPMJ-05-2017-
0133.

Caetano, ., Santos, L., & Leitdo, A. (2020). Computational design in architecture:
Defining parametric, generative, and algorithmic design. Frontiers of
Architectural Research, 9(2), 287-300. https://doi.org/10.1016/j.foar.2019.12.008.

14 REFERENCES



Cai, Y,, Wang, X., Ouyang, F,, Chen, Q., Zhu, Z., Fan, K., & Ding, F. (2024). Study on the
Mechanical Properties of a Carbon-Fiber/Glass-Fiber Hybrid Foam Sandwich
Structure. Materials, 17(9), 2023. https://doi.org/10.3390/ma17092023.

Campolongo, M. (2025, September 13). A/ in Interior Yacht Design. Nautech News.
https://www.nautechnews.it/2025/09/13/ai-in-interior-yacht-design/.

Caracol AM (2025, May). PORTAL - A new era of furniture powered by Advanced
Manufacturing. https://caracol-am.com/resources/case-studies/portal-
furniture-powered-by-advanced-manufacturing.

Cavlovié, A.O., Pervan, S., Spani¢, N., Miljenko Klarié, M., Silvana, P, & Jarza, L.
(2023). Additive Technologies and Their Applications in Furniture Design
and Manufacturing. Drvna industrija, 74(1), 115-128. https://doi.org/10.5552/
drvind.2023.0012.

Ceschin, F., & Gaziulusoy, |. (2021). Design for Sustainability: A Multi-level Framework
from Products to Socio-technical Systems (1st ed.). Routledge. https://doi.
org/10.4324/9780429456510.

Chan, F.L., House, R., Kudla, I, Lipszyc, J.C., Rajaram, N., & Tarlo, S.M. (2018). Health
survey of employees regularly using 3D printers, Occupational Medicine, 68(3),
211-214. https://doi.org/10.1093/occmed/kqy042.

Chen, L., Song, Y., Guo, J., Sun, L., Childs, P, &Yin, Y. (2025). How generative Al
supports human in conceptual design. Design Science, 11, Article €9. https://doi.
org/10.1017/dsj.2025.2.

Davis, S.M. (1987). Future Perfect. Addison Wesley Publishing Company.

Dean, L.T., & Pei, E. (2012). Exploring the use of additive manufacture for high value
consumer products. Proceedings of the 13th Conference on Rapid Design,
Prototyping & Manufacturing, Lancaster, UK, 22 June 2012.

Derrible, S. (2016). Urban infrastructure is not a tree: Integrating and decentralizing
urban infrastructure systems. Environment and Planning B Planning and Design,
44(3), 553-569. https://doi.org/10.1177/0265813516647063.

Despeisse, M., & Minshall, T. (2017). Skills and education for additive manufacturing:
Areview of emerging issues. In H. L6dding, R. Riedel, K.D. Thoben, G. von
Cieminski, & D. Kiritsis (Eds.), Advances in Production Management Systems. The
Path to Intelligent, Collaborative and Sustainable Manufacturing. APMS 2017. IFIP
Advances in Information and Communication Technology: Vol 513 (pp. 289-297).
Springer. https://doi.org/10.1007/978-3-319-66923-6_34.

Dey, V. (2023, June 22). Toyota Research Institute unveils generative Al-powered
vehicle design tool. VentureBeat. https://venturebeat.com/ai/toyota-research-
institute-unveils-generative-ai-powered-vehicle-design-tool.

Droste, M. (2006). Bauhaus: 1919-1933. Taschen.

EIMaraghy, H.A. (2005). Flexible and reconfigurable manufacturing systems
paradigms. International Journal of Flexible Manufacturing Systems, 17, 261-276.
https://doi.org/10.1007/s10696-006-9028-7.

Espino, M.T., Tuazon, B., Dizon, J.R.C. (2024). Additive Manufacturing Technology
in the Furniture Industry: Future Outlook for Developing Countries. Advance
Sustainable Science Engineering and Technology, 6(3), Article 02403024.
https://doi.org/10.26877/asset.v6i3.908.

DESIGN FOR CUSTOMIZATION 115



Eyers, D., & Dotchey, K. (2010). Technology Review for Mass Customisation
Using Rapid Manufacturing. Assembly Automation, 30(1), 39-46. https://doi.
org/10.1108/01445151011016055.

Feitzinger, E., & Lee, H.L. (1997). Mass customization at Hewlett-Packard: The power
of postponement. Harvard Business Review, 75(1), 116-122.

Ferretti, P, Fusari, E., Alessandri, G., Freddi, M., & Francia, D. (2023). Stress-Based
Lattice Structure Design for a Motorbike Application. F1000Research, 11, Article
1162. https://doi.org/10.12688/f1000research.125184.2.

Feuerriegel, S., Hartmann, J., Janiesch, C., & Zschech, P. (2023). Generative Al.
Business & Information Systems Engineering, 66(1), 111-126. https://doi.
0rg/10.1007/s12599-023-00834-7.

Filippi, S. (2023). Measuring the Impact of ChatGPT on Fostering Concept Generation
in Innovative Product Design. Electronics, 12(16), 3535. https://doi.org/10.3390/
electronics12163535.

Fogliatto, F.S., da Silveira, G.J.C., & Borenstein, D. (2012). The mass customization
decade: An updated review of the literature. International Journal of Production
Economics, 138(1), 14-25. https://doi.org/10.1016/j.ijpe.2012.03.002.

Forakis... design (n.d.). Pegasus 88m. https://www.forakis.com/work/pegasus-88m/.
Ford, H. (1926). Today and tomorrow. Doubleday, Page & Company.

Ford, P, & Dean, L. (2013). Additive manufacturing in product design education:
Out with the old and in with the new? Proceedings of the E&PDE 2013, 15th
International Conference on Engineering and Product Design Education, 611-616.

Gao, W,, Zhang, Y., Ramanujan, D., Ramani, K., Chen, Y., Williams, C.B., Wang, C.C.L.,
Shin, Y.C., Zhang, S., & Zavattieri, P.D. (2015). The status, challenges, and future
of additive manufacturing in engineering, Computer-Aided Design, 69(2), 65-89.
https://doi.org/10.1016/j.cad.2015.04.001.

Garrett, B. (2014). 3D printing: New economic paradigms and strategic shifts. Global
Policy, 5(1), 70-75. https://doi.org/10.1111/1758-5899.12119.

Gebler, M., Schoot Uiterkamp, A.J.M., & Visser, C. (2014). A global sustainability
perspective on 3D printing technologies. Energy Policy, 74, 158-167. https://doi.
org/10.1016/j.enpol.2014.08.033.

Generative Design Primer (n.d.). What is a Genetic Algorithm? https://www.
generativedesign.org/02-deeper-dive/02-04_genetic-algorithms/02-04-01_
what-is-a-genetic-algorithm.

Gibson, I., Rosen, D., & Stucker, B. (2015). Additive manufacturing technologies: 3D

printing, rapid prototyping, and direct digital manufacturing. Springer. https://
doi.org/10.1007/978-1-4939-2113-3.

Gonzaélez, A.G., Salgado, D.R., Garcia Moruno, L., & Sanchez Rios, A. (2018). An
Ergonomic Customized-Tool Handle Design for Precision Tools using Additive
Manufacturing: A Case Study. Applied Sciences, 8(7), Article 1200. https://doi.
0rg/10.3390/app8071200.

Gradisar, L., Klinc, R., Turk, i., & Dolenc, M. (2022). Generative Design Methodology
and Framework Exploiting Designer-Algorithm Synergies. Buildings, 12(12),
Article 2194. https://doi.org/10.3390/buildings12122194.

Gropius, W. (1965). The new architecture and the Bauhaus. MIT Press.

116 REFERENCES



Hamza, A., Bousnina, K., Dridi, I., & Ben Yahia, N. (2025). Revolutionizing Automotive
Design: The Impact of Additive Manufacturing. Vehicles, 7(1), Article 24. https://
doi.org/10.3390/vehicles7010024.

Hao, L., Raymond, D., Strano, G., & Dadbakhsh, S. (2010). Enhancing the sustainability
of additive manufacturing. Proceedings of ICRM 2010: 5th International
Conference on Responsive Manufacturing, 390-395. https://doi.org/10.1049/
cp.2010.0462.

Harries, S., & Abt., C. (1999 January 29-30). Parametric Design and Optimization
of Sailing Yachts [Paper presentation]. SNAME 14th Chesapeake Sailing Yacht
Symposium, Annapolis, Maryland, USA. https://doi.org/10.5957/CSYS-1999-009.

Hartcher-O'Brien, J., Evers, J., & Tempelman, E. (2019). Surface roughness of 3D
printed materials: Comparing physical measurements and human perception.
Materials Today Communications, 13(1), 300-305. https://doi.org/10.1016/j.
mtcomm.2019.01.008.

Hendrixson, S. (2024, May 23). Sustainable Furniture Company Model No. Maintains
Product Focus with Switch from DIY to Industrial 3D Printers. Additive
Manufacturing Media. https://www.additivemanufacturing.media/articles/
sustainable-furniture-company-model-no-maintains-product-focus-with-
switch-from-diy-to-industrial-3d-printers-.

Hochkirch, K., Réder, K., Abt, C., & Harries, S. (2002, December 4-6). Advanced
Parametric Yacht Design [Paper presentation]. HPYD1 1st High Performance
Yacht Design Conference, Auckland, New Zealand. https://doi.org/10.3940/rina.
ya.2002.14.

Holbrook, M.B. (2006). The Consumption Experience - Something New, Something
Old, Something Borrowed, Something Sold: Part 1. Journal of Macromarketing,
26(2), 259-266. https://doi.org/10.1177/0276146706291064.

Hong, M.K., Hakimi, S., Chen, Y.-Y,, Toyoda, H., Wu, C., Klenk, M. (2023). Generative
Al for Product Design: Getting the Right Design and the Design Right.
arXiv:2306.01217. https://doi.org/10.48550/arXiv.2306.01217.

Héssinger-Kalteis, A., Lackner, M., Major, Z., Karayagiz, F., Nopper, H., & Llck, T.
(2024). Design method for individualised 3D printed lattice shoe midsoles.
Journal of Materials: Design and Applications, 239(7). 1422-1432. https://doi.
org/10.1177/14644207241291232.

Hounshell, D.A. (1984). From the American system to mass production, 1800-1932.
Johns Hopkins University Press.

Hu, S.J. (2013). Evolving paradigms of manufacturing: From mass production to
mass customization and personalization. Procedia CIRP, 7, 3-8. https://doi.
org/10.1016/j.procir.2013.05.002.

Huang, J. (2019). Computational Design for Mass Customization in Additive
Manufacturing [Unpublished doctoral dissertation]. University at Buffalo, State
University of New York.

International Organization for Standardization (2020). Environmental management
systems - Guidelines for incorporating ecodesign (1SO Standard No.
14006:2020). https://www.iso.org/standard/72644.html.

International Organization for Standardization & ASTM International (2021). Additive
manufacturing - General principles - Fundamentals and vocabulary (ISO/ASTM
52900:2021). https://www.iso.org/obp/ui/ #iso:std:iso-astm:52900:ed-2:v1:en.

DESIGN FOR CUSTOMIZATION 7z



Jackson, T. (2009). Prosperity without growth: Economics for a finite planet.
Routledge.

Jacquet, L., le Duigou, A., & Kerbrat, O. (2024). A systematic literature review on
holistic lifecycle assessments as a basis to create a standard in maritime
industry. The International Journal of Life Cycle Assessment, 29(4), 683-705.
https://doi.org/10.1007/s11367-023-02269-4.

Jankovics, D., &Barari, A. (2019). Customization of Automotive Structural
Components using Additive Manufacturing and Topology Optimization. /FAC-
PapersOnLine, 52(10), 212-217. https://doi.org/10.1016/j.ifacol.2019.10.066.

Jiang, X. (2025). The analysis of interactive furniture design system based on
artificial intelligence. Scientific Reports, 15, Article 28961. https://doi.org/10.1038/
$41598-025-14886-0.

Joris Laarman Lab (n.d.). Bone Chair (2006). https://www.jorislaarman.com/work/
bone-chair/.

Kantaros, A., Ganetsos, T., Kanetaki, Z., Stergiou, C., Pallis, E., & Papoutsidakis, M.
(2025). Design and Fabrication of Customizable Urban Furniture Through 3D
Printing Processes. Processes, 13(8), 2492. https://doi.org/10.3390/pr13082492.

Kaplan, A.M., & Haenlein, M. (2006). Toward a parsimonious definition of traditional
and electronic mass customization. Journal of Product Innovation Management,
23(2), 168-182. https://doi.org/10.1111/j.1540-5885.2006.00190.x.

Karczewski, A., & Kozak, J. (2023). A Generative approach to hull design for a small
watercraft. Polish Maritime Research, 30(1), 4-12. https://doi.org/10.2478/pomr-
2023-0001.

Kelly, N., & Gero, J.S. (2021). Design thinking and computational thinking: A dual
process model for addressing design problems. Design Science, 7. https://doi.
org/10.1017/dsj.2021.7.

Kermavnar, T., Shannon, A., & O'Sullivan, L.W. (2021). The application of additive
manufacturing / 3D printing in ergonomic aspects of product design: A
systematic review. Applied Ergonomics, 97, Article 103528. https://doi.
org/10.1016/j.apergo.2021.103528.

Kerns, J. (2021, December 15). Metal AM in automotive: How the Czinger 21C is
redefining next-generation car manufacturing. Metal AM magazine. https://www.
metal-am.com/articles/metal-3d-printing-in-automotive-how-the-czinger-21c-
is-redefining-next-generation-car-manufacturing/.

Khajavi, S.H., Partanen, J., & Holmstrém, J. (2014). Additive manufacturing in the
spare parts supply chain. Computers in Industry, 65(1), 50-63. https://doi.
org/10.1016/j.compind.2013.07.008.

Khan, M.I,, Khan, S., Haleem, A. (2021). Modernizing Ergonomics Through Additive
Manufacturing Technology. In M. Muzammil, A.A. Khan, & F. Hasan (Eds.),
Ergonomics for Improved Productivity. Design Science and Innovation (pp. 157-
163). Springer. https://doi.org/10.1007/978-981-15-9054-2_17.

Khan, S., Gunpinar, E., Dogan, K.M., $ener, B., & Kaklis, P. (2022, June 26-30).
ModiYacht: Intelligent CAD tool for parametric, generative, attributive and
interactive modelling of yacht hull forms [Paper presentation]. SNAME 14th
International Marine Design Conference, Vancouver, Canada. https:/doi.
org/10.5957/IMDC-2022-311.

118 REFERENCES



Koren, Y., Shpitalni, M., Gu, P, & Hu, S.J. (2015). Product design for mass-
individualization. Procedia CIRP, 36, 64-71. https://doi.org/10.1016/j.
procir.2015.03.050.

Kostidi, E., & Nikitakos, N. (2017). Exploring the potential of 3D Printing of the spare
parts supply chain in the maritime industry. In A. Weintrit & T. Neumann (Eds.),
Safety of sea transportation: Proceedings of the 12th International Conference
on Marine Navigation and Safety of Sea Transportation TransNav 2017 (pp. 171-
178). CRC Press. https://doi.org/10.1201/9781315099088-29.

Kunovjanek, M., Knofius, N., & Reiner, G. (2022). Additive manufacturing and supply
chains - a systematic review. Production Planning & Control, 33(13), 1231-1251.
https://doi.org/10.1080/09537287.2020.1857874.

La Nautica in Cifre (2024). LOG. Analisi del mercato perlanno 2024. https://
lanauticaincifre.it/.

Lacey, G. (2010, September). Get Students Excited-3D Printing Brings Designs to Life.
Tech Directions, 70(2), 17-19.

Laplume, A, Petersen, B., & Pearce, J. (2016). Global value chains from a 3D printing
perspective. Journal of International Business Studies, 47(5), 595-609. https://
doi.org/10.1057/jibs.2015.47.

Lee, H.L., & Tang, C.S. (1997). Modelling the costs and benefits of delayed product
differentiation. Management Science, 43(1), 40-53.

Li, Y, Li, Y, Yan, W,, Yang, F., & Ding, X. (2024). Advancing Design with Generative
Al: A Case of Automotive Design Process Transformation. In C. Gray, E. Ciliotta
Chehade, P. Hekkert, L. Forlano, P. Ciuccarelli, & P. Lloyd (Eds.), DRS2024: Boston.
https://doi.org/10.21606/drs.2024.1260.

Li, Z., Sayuti, A., & Jinfeng, W. (2024). Exploring the Application of Artificial
Intelligence-Generated Content (AIGC) in Modern Furniture Design Innovation.
Pakistan Journal of Life and Social Sciences, 22(1), 4191-4199. https://doi.
org/10.57239/PJLSS-2024-22.1.00307.

Liang, M., & Birmingham, R.W. (2024). Identification of technologies and processes
to enhance the sustainable design, manufacture, operation, and end-of-life of
the motor yacht above 24 meters. Proceedings of the International Conference
on Design and Construction of Super and Mega Yachts 2019, Italy. https://doi.
org/10.3940/rina.smy.2019.18.

Lindgren, M., Skrifvars, M., Sandlund, E., & Pettersson, J. (2002). Styrene emissions
from the spray-up and vacuum injection processes - a quantitative comparison.
American Industrial Hygiene Association Journal, 63(2), 184-189. https://doi.
org/10.1080/15428110208984703.

Liu, M., & Yang, W. (2023). Optimizing the Design Process of 3D Printing Services
for Personal Customization. In A. Marcus, E. Rosenzweig, & M.M. Soares (Eds.),
Design, User Experience, and Usability. HCI| 2023. Lecture Notes in Computer
Science, vol 14031. Springer, Cham. https://doi.org/10.1007/978-3-031-35696-
4_36.

Loibner, D. (2020, September 28). Superfici prints Smart Wheel. Professional
Boatbuilder Magazine. https://www.proboat.com/2020/09/superfici-prints-
smart-wheel/.

Lundgren, H. (2021). Participatory design of a 3D-printed furniture concept for
learning spaces: A study of large-scale additive manufacturing opportunities and
limitations [Unpublished master’s thesis]. Lule& University of Technology.

DESIGN FOR CUSTOMIZATION 19



Lynxter (2025, January 27). These 3D printed ergonomic devices that make everyday
life easier. https://lynxter.com/en/learn/blog/these-3d-printed-ergonomic-
devices-that-make-everyday-life-easier.

Ma, J., Li, Z., Zhao, Z.L., Xie, Y.M. (2021). Creating novel furniture through topology
optimization and advanced manufacturing. Rapid Prototyping Journal, 27(9),
1749-1758. https://doi.org/10.1108/RPJ-03-2021-0047.

Maldonado, T. (1972). Design, nature, and revolution: Toward a critical ecology.
Harper and Row.

Manavis, A., Kakoulis, K., & Kyratsis, P. (2023). A Brief Review of Computational
Product Design: A Brand Identity Approach. Machines, 11(2), 232. https://doi.
org/10.3390/machines11020232.

Manavis, A., Minaoglou, P, Efkolidis, N., & Kyratsis, P. (2024). Digital Customization for
Product Design and Manufacturing: A Case Study within the Furniture Industry.
Electronics, 13(13), Article 2483. https://doi.org/10.3390/electronics13132483.

Mancuso, A., Saporito, A., Tumino, D. (2021). Parametric Hull Design with Rational
Bézier Curves. In L. Roucoules, M. Paredes, B. Eynard, P., Morer Camo, & C. Rizzi
(Eds.), Advances on Mechanics, Design Engineering and Manufacturing Ill. JCM
2020. Lecture Notes in Mechanical Engineering (pp. 221-227). Springer. https://
doi.org/10.1007/978-3-030-70566-4_36.

McDonnell, B., Guzman, X.J., Dolack, M., Simpson, T.W., & Cimbala, J.M. (2016). 3D
printing in the wild: A preliminary investigation of air quality in college maker
spaces. In Laboratory for Freeform Fabrication and University of Texas at Austin
(Ed.), 2016 International Solid Freeform Fabrication Symposium.

McDonough, W., & Braungart, M. (2002). Cradle to cradle: Remaking the way we make
things. North Point Press.

Mehrabi, M.G., Ulsoy, A.G., & Koren, Y. (2000). Reconfigurable manufacturing systems:
Key to future manufacturing. Journal of Intelligent Manufacturing, 11(4), 403-419.
https://doi.org/10.1023/A:1008930403506.

Minetola, P, Iuliano, L., Bassoli, E., & Gatto, A. (2015). Impact of additive
manufacturing on engineering education - Evidence from Italy. Rapid Prototyping
Journal, 21(5), 535-555. https://doi.org/10.1108/RPJ-09-2014-0123.

Mitchell, W.J. (1990). The Logic of Architecture: Design, Computation, and Cognition.
MIT Press.

Montigneaux, R., & Mower, M. (2023, December 6). Global Order Book: Full Analysis of
Yachts on Order in 2024. BOAT International. https://www.boatinternational.com/
boat-pro/global-order-book/global-order-book-2024-report.

Moretti, L. (1971). Ricerca Matematica in Architettura e Urbanistica. Moebius, 4(1),
30-53.

Musio-Sale, M., Nazzaro, P.L., & Peterson, E. (2020). Visions, Concepts, and
Applications in Additive Manufacturing for Yacht Design. In M. Di Nicolantonio,
E.Rossi, & T. Alexander (Eds.), Advances in Additive Manufacturing, Modeling
Systems and 3D Prototyping. AHFE 2019. Advances in Intelligent Systems and
Computing, vol 975 (pp. 401-410). https://doi.org/10.1007/978-3-030-20216-
3_37.

Nagami (n.d.). Voxel Chair V1.0. https://nagami.design/en/pages/voxel-chair-v1-0.

120 REFERENCES



Nagy, D. (2017, February 3). Computational design in Grasshopper. Medium. https://
medium.com/generative-design/computational-design-in-grasshopper-
1a0b62963690.

Norton, M.l., Mochon, D., & Ariely, D. (2012). The IKEA effect: When labor leads to
love. Journal of Consumer Psychology, 22(3), 453-460. https://doi.org/10.1016/j.
jcps.2011.08.002.

Nurkka, P. (2013). “Nobody Other Than Me Knows What | Want™: Customizing a Sports
Watch. In P. Kotzé, G. Marsden, G. Lindgaard, J. Wesson, & M. Winckler (Eds.),
Human-Computer Interaction - INTERACT 2013. INTERACT 2013. Lecture Notes in
Computer Science, vol. 8120 (pp. 384-402). Springer. https://doi.org/10.1007/978-
3-642-40498-6_30.

Ono, T. (1988). Toyota production system: Beyond large-scale production.
Productivity Press.

Ozsoy, H.0. (2025). Enhancing Industrial Product Aesthetics, Ergonomics, and
Usability with Artificial Intelligence-Driven Generative Design. Journal of
Intelligent Systems: Theory and Applications, 8(2), 141-155. https://doi.
org/10.38016/jista.1677535.

Pagliari, C., Montalti, A., Frizziero, L., & Liverani, A. (2025). Enhancing ergonomic
comfort: A study on customized cushion design using 3D scanning and
additive manufacturing. Results in Engineering, 25, Article 104256. https://doi.
org/10.1016/j.rineng.2025.104256.

Parametric Architecture (2023, April 10). Ross Lovegrove generated visually stunning
and highly parametric SuperBiomorphic yachts. https://parametric-architecture.
com/ross-lovegrove-generated-visually-stunning-and-highly-parametric-
superbiomorphic-yachts/?srsltid=AfmBOorPiTVmyYERVT TWrajOczXh5WrByhbz|
VFJVKy_399vsJwZyiXU.

Paris Agreement (2016). Official Journal, L 282, 4-18. CELEX: https://eur-lex.europa.
eul/legal-content/EN/TXT/?uri=CELEX:22016A1019(01).

Persoons, R., Richard, J., Herve, C., Montlevier, S., Marques, M., & Maitre, A. (2018).
Biomonitoring of styrene occupational exposures: Biomarkers and determinants.
Toxicology Letters, 298(1), 99-105. https://doi.org/10.1016/j.toxlet.2018.06.1211.

Peterson, E. (2021). Technical challenges to adopting large scale additive
manufacturing for the production of yacht hulls. In W. Karwowski, T. Ahram, D.
Etinger, N. Tankovi¢, & R. Taiar (Eds.), Human Systems Engineering and Design lll:
Proceedings of the 3rd International Conference on Human Systems Engineering
and Design (IHSED2020): Future Trends and Applications (pp. 15-20). Springer.
https://doi.org/10.1007/978-3-030-58282-1_3.

Peterson, E. (2022). Recent innovations in additive manufacturing for marine vessels.
Maritime Technology and Research, 4(4), Article 257491. https:/idoi.org/10.33175/
mtr.2022.257491.

Pierce, J.L., Kostova, T., & Dirks, K.T. (2001). Toward a theory of psychological
ownership in organizations. The Academy of Management Review, 26(2), 298-
310. https://doi.org/10.2307/259124.

Piller, F.T. (2004). Mass customization: Reflections on the state of the concept.
International Journal of Flexible Manufacturing Systems, 16(4), 313-334. https://
doi.org/10.1007/s10696-005-5170-x.

Pine, B.J. (1993). Mass Customization: The New Frontier in Business Competition.
Harvard Business Review Press.

DESIGN FOR CUSTOMIZATION 121



Pine, B.J., & Gilmore, J.H. (1999). The experience economy: Work is theatre & every
business a stage. Harvard Business Review Press.

Piore, M.J., & Sabel, C.F. (1984). The second industrial divide: Possibilities for
prosperity.Basic Books.

Porter, M.E. (1985). Competitive advantage: Creating and sustaining superior
performance. Free Press.

Post, B.K., Chesser, P.C,, Lind, R.F,, Roschli, A, Love, L.J., Gaul, K.T., Sallas, M., Blue, F.,
& Wu, S. (2018). Using Big Area Additive Manufacturing to directly manufacture a
boat hull mould. Virtual and Physical Prototyping, 14(2), 123-129. https://doi.org/1
0.1080/17452759.2018.1532798.

Powell, C., Zhu, E., Xiong, Y., & Yang, S. (2024). A data-driven approach to predicting
consumer preferences for product customization. Advanced Engineering
Informatics, 59(4), Article 102321. https://doi.org/10.1016/j.aei.2023.102321.

Ramage, M. (2022, April 21). What Is Computational Design? Trimble Construction.
https://constructible.trimble.com/construction-industry/what-is-
computational-design.

RAMLAB (2017, November 30). RAMLAB unveils world’s first class approved 3D printed
ship’s propeller. https://www.ramlab.com/resources/ramlab-unveils-worlds-first-
class-approved-3d-printed-ships-propeller/.

Regenwetter, L., Nobari, A.H., and Ahmed, F. (2022). Deep Generative Models in
Engineering Design: A Review. arXiv:2110.10863. https://doi.org/10.48550/
arXiv.2110.10863.

Robertson, D., & Ulrich, K. (1998). Planning for product platforms. Sloan Management
Review, 39(4), 19-31.

Roos, G., & Fusco, M. (2014, May 18-20). Strategic implications of additive
manufacturing (AM) on traditional industry business models [Conference
presentation]. AMIPM 2014 Conference, Orlando, FL, United States.

Rubino, F., Nistico, A., Tucci, F., & Carlone, P. (2020). Marine application of fiber
reinforced composites: A review. Journal of Marine Science and Engineering, 8 (1),
26. https://doi.org/10.3390/jmse8010026.

Saamanen, A.J., Niemel AR.L, Blomaqvist, T.K., & Nikander, E.M. (1991). Emission
of styrene during the hand lay-up molding of reinforced polyester. Applied
Occupational and Environmental Hygiene, 6(9), 790-793. https://doi.org/10.1080/
1047322X.1991.10389730.

Saliakas, S., Damilos, S., Karamitrou, M., Trompeta, A.F., Milickovic, T.K., Charitidis,
C., and Koumoulos, E.P. (2023). Integrating exposure assessment and process
hazard analysis: The nano-enabled 3D printing filament extrusion case.
Polymers, 15(13), Article 2836. https://doi.org/10.3390/polym15132836.

Salla, F. (2020, July). VisualARQ per progettazione navale [VisualARQ for naval
design]. VisualARQ. http://visualarq.com/it/visualarg-per-progettazione-navale/.

Saltonstall, P. (n.d.). University of Maine: 3Dirigo. Maine Boats Homes & Harbors.
https://maineboats.com/print/issue-162/university-maine-3dirigo.

Sanders, L. (2020, November 30). Making Impossible Street Furniture Possible With
Generative Design. Autodesk. https://www.autodesk.com/products/fusion-360/
blog/making-impossible-street-furniture-possible-with-generative-design/.

122 REFERENCES



Sarma, A., & Srivastava, R. (2024). Prospects of Additive Manufacturing Technology
in Mass Customization of Automotive Parts: A Case Study. Journal of The
Institution of Engineers (India) Series C, 105(8), 371-386. https://doi.org/10.1007/
s40032-024-01029-z.

Sarvankar, S.G., & Yewale, S.N. (2019). Additive Manufacturing in Automobile Industry.
International Journal of Research in Aeronautical and Mechanical Engineering,
7(4), 01-10.

Schreier, M. (2006). The value increment of mass-customized products: An
empirical assessment. Journal of Consumer Behaviour, 5(4), 317-327. https://doi.
org/10.1002/cb.183.

Scott, C. (2016, May 20). 3D Printed Electric Motorcycle from APWorks Looks Fragile,
but It’s Deceptively Strong. 3DPrint.com - Additive Manufacturing Business.
https://3dprint.com/135163/3d-printed-motorcycle-ap-works/.

Sheth, S. (2022, March 11). This futuristic car was almost entirely designed by
computer algorithms. Yanko Design. https://www.yankodesign.com/2022/03/11/
this-futuristic-car-was-almost-entirely-designed-by-computer-algorithms/.

Simpson, T.W., Williams, C.B., & Hripko, M. (2017). Preparing industry for additive
manufacturing and its applications: Summary & recommendations from a
National Science Foundation workshop. Additive Manufacturing, 13(1), 166-178.
https://doi.org/10.1016/j.addma.2016.08.002.

Sun, S., Brandt, M., & Easton, M. (2016). Powder bed fusion processes: An overview. In
M. Brandt (Ed.), Laser additive manufacturing: Materials, design, technologies,
and applications (pp. 55-77). Woodhead Publishing. https://doi.org/10.1016/B978-
0-08-100433-3.00002-6.

Tang, Y., & Zhao, Y.F. (2016). A survey of the design methods for additive
manufacturing to improve functional performance. Rapid Prototyping Journal,
22(3), 569-590. https://doi.org/10.1108/RPJ-01-2015-0011.

Taylor, EW. (1911). The principles of scientific management. Harper & Brothers.

The European UP/VE Resin Association (2021). Safe handling guide no. 2:
Occupational exposure to styrene. https://www.upresins.org/wp-content/
uploads/2021/06/170731_UPR_SHG2_EN.pdf.

Toffler, A. (1980). The third wave. Morrow.

Tung, C.C., Lin, Y.H., Chen, Y.W., & Wang, F.M. (2023). Enhancing the Mechanical
Properties and Aging Resistance of 3D-Printed Polyurethane through
Polydopamine and Graphene Coating. Polymers, 15(18), Article 3744. https://doi.
org/10.3390/polym15183744.

Turrin, M., von Buelow, P, & Stouffs, R. (2011). Design explorations of performance
driven geometry in architectural design using parametric modeling and genetic
algorithms. Advanced Engineering Informatics, 25(4), 656-675. https://doi.
org/10.1016/j.aei.2011.07.009.

Urquhart, L., Wodehouse, A., Loudon, B., and Fingland, C. (2022). The Application
of Generative Algorithms in Human Centered Product Development.
Applied Sciences (Switzerland), 12(7), Article 3682. https://doi.org/10.3390/
app12073682.

Valenzuela, A., Dhar, R., Zettelmeyer, F., & Rogers, G. (2009). Contingent response
to self-customization procedures: Implications for decision satisfaction and
choice. Journal of Marketing Research, 46 (6), 754-763. https://doi.org/10.1509/
jmkr.46.6.754.

DESIGN FOR CUSTOMIZATION 123



Van Wijngaarden, R. (2014). Design of customizable sunglasses based on additive
manufacturing techniques [Unpublished master’s thesis]. Delft University of
Technology.

Vasco, J.C. (2021). Additive manufacturing for the automotive industry. In J. Pou,
A.Riveiro, & J.P. Davim (Eds.), Additive Manufacturing (pp. 505-530). Elsevier.
https://doi.org/10.1016/B978-0-12-818411-0.00010-0.

Von Hippel, E. (2001). Perspective: User toolkits for innovation. Journal of Product
Innovation Management, 18(4), 247-257. https://doi.org/10.1016/S0737-
6782(01)00090-X.

Weller, C., Kleer, R., & Piller, F.T. (2015). Economic implications of 3D printing: Market
structure models in light of additive manufacturing revisited. International
Journal of Production Economics, 164. https://doi.org/10.1016/j.ijpe.2015.02.020.

Wischeropp, T.M., Hoch, H., Beckmann, F., & Emmelmann, C. (2019). Opportunities
for Braking Technology Due to Additive Manufacturing Through the Example of
aBugatti Brake Caliper. In R. Mayer (Ed.), XXXVII. Internationales u-Symposium
2018 Bremsen-Fachtagung. Proceedings. Springer Vieweg. https://doi.
org/10.1007/978-3-662-58024-0_12.

Womack, J.P, Jones, D.T., & Roos, D. (2007). The machine that changed the world.
Free Press.

Xu, J., Tu, Z., Zhang, S., Tan, J., & Wang, G. (2023). Customized Design for Ergonomic
Products via Additive Manufacturing Considering Joint Biomechanics. Chinese
Journal of Mechanical Engineering: Additive Manufacturing Frontiers, 2 (3),
Article 100085. https://doi.org/10.1016/j.cjmeam.2023.100085.

Yang, Y., Yuan, T., Huysmans, T., Elkhuizen, W.S., Tajdari, F., & Song, Y. (2020). Posture-
invariant three dimensional human hand statistical shape model. Journal of
Computing and Information Science in Engineering, 21(3), Article 4049445,
https://doi.org/10.1115/1.4049445.

Yicenur, G.N. (2021). A Sequential Solution with MCDM Methods at the Motor-Yacht
Construction Problem. Journal of ETA Maritime Science, 9(3), 177-191. https://doi.
org/10.4274/jems.2021.88155.

Zaltzman, J. (2023, December 20). Using Al in yacht design: the pitfalls and potential.
Boat International. https://www.boatinternational.com/yachts/yacht-design/
ai-yacht-design.

124 REFERENCES



Authors

Andrea Ratti: Associate Professor at the Politecnico di Milano, Design

Department and Professor of Yacht Design and Construction Tech-

nologies at the School of Design. His research activity focuses on the

study of innovation in yacht production, with particular attention to

sustainability in design and industrialization processes. He teaches

Sailing Yacht Design and Construction techniques.

Currently, heis:

.

Director of the Executive Master in Yacht Design (POLI.design);
Vice-Director of the specializing Executive Interior Yacht
Design course;

Scientific Responsible of the Research Group in Yacht & Ves-
sel Design at the Politecnico di Milano;

Member of the Board of Assocompositi - Italian Association of
Composite Materials;

Member of the Board of Atena - Italian Association of Naval
Technology;

Scientific responsible of the Sports & Design Polimi Sailing
Team.

DESIGN FOR CUSTOMIZATION 125



He is the author of over one hundred scientific publications on inno-
vation and industrial production techniques in the field of yachts and
building construction.

Arianna Bionda: PhD in Design, is senior researcher and professor

at the Design Department, Politecnico di Milano. Architect, sailor and
yacht designer, since 2014 she is involved in teaching and research
activities within the interdisciplinary research group in Yacht Design
and Vessel Design and LeNS lab (design and system innovation for
sustainability) at the Politecnico di Milano. Her research activities

are mainly focus on innovative technologies and materials role ina
yacht design project, their current dynamics and practices of interac-
tion. She is also involved in national and international project mainly
focused on Yacht Design Digitalization and Design for Sustainability:
Industry 4.0, digital technologies onboard, smart shipbuilding, design
for sustainable material and technology, alternative fuel vessel
design, design for circular economy, design for disassembly and for
recycling, design for sustainable social innovation and sustainable
business model, and design4all. Furthermore, she is vice-director of
the Specialized Master in Yacht Design, Director of the Executive In-
terior Yacht Design course and Project Manager of the sports&design
team Polimi Sailing Team.

126 AUTHORS



ACKNOWLEDGEMENTS

MICS
J

Made in Italy
Circolare e Sostenibile

This book brings together the results of research carried out with-
in the NEMO and CYClaDEs projects, funded by the Italian National
Recovery and Resilience Plan (PNRR) under the Made in Italy Cir-
cular and Sustainable (MICS) programme, Spoke 2, grant number
PE_00000004. MICS is a national research program dedicated to
advancing the transformation of the Italian manufacturing system
through circularity, digital innovation, and sustainability. It promotes
collaboration between universities, research institutions, and industry
to foster new models of design, production, and consumption that
combine technological excellence with environmental and social
responsibility. https://www.mics.tech/en/home/



Design for Customization explores the evolving landscape of
customization in design, analyzing the technological and cultural
shifts redefining how products are conceived and manufactured.
Growing out of extensive academic research and enriched by the
experimental outcomes of the NEMO and CYC/aDEs projects from
PNRR MICS (Made in Italy Circolare e Sostenibile), the volume
investigates how Additive Manufacturing, Computational
Design, and Generative Al are enabling a transition from rigid
mass production to a flexible model capable of responding to the
demand for uniqueness. Through a structured analysis spanning
historical contexts, cross-sector application scenarios (furniture,
personal use products, and automotive), and a deep empirical
focus on the yacht industry, the research connects theoretical
reflection with direct industrial experimentation. It explores

how hybrid digital workflows—merging large-scale 3D printing
with composite reinforcement—can overcome traditional tooling
constraints. Furthermore, it addresses the broader systemic
impacts on the evolving role of the designer, new workforce
competencies, and redefined supply chain strategies.
Addressed to scholars, educators, and practitioners engaged

in design research, this work offers methodological perspectives
to critically navigate the contemporary shift toward advanced

customization.

mFrancoAngeIi

La passione per le conoscenze




	Pagina vuota
	ebook 15,5x23.pdf
	Ti e╠Ç piaciuto_ 15,5x23 iBook
	Richiesta cataloghi 15,5x23  iBook


