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ABSTRACT

Inspired by the Do-It-Yourself (DIY) movement, the Do-ItTogether (DIT)
collaborative approach was successfully trialed in 2018, hence opening the
door to the application of User Driven Innovation for realizing product indi-
vidualization. In the meantime, other megatrends like digitization, social
media, sustainability, the circular economy, and collaborative consump-
tion have pushed toward a renewed DIT approach for tackling social and
societal issues. This article reports on an exploratory study dedicated to the
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identification of challenges and enabling technologies to implement the DIT
approach, as well as its benefits and drawbacks. This study is based on an
extensive literature review that allowed us to identify 162 articles resulting
in 38 most relevant selected articles and seven Product Life-Cycle (PLC)
stages. Based on these PLC stages, all identified DIT challenges, benefits
and drawbacks were collected from previous empirical work described in
the selected articles. In terms of findings, relevant DIT challenges, benefits
and drawbacks are consolidated in distinct tables with proper references.
Regarding the enabling technologies for DIT implementation, only immer-
sive technologies at the earlier PLC stage are addressed. The implementation
analysis within other PLC stages and enabling technologies like Additive
Manufacturing, Big Data, Artificial Intelligence and IoT have to be carried
out in order to identify their particular benefits and drawbacks; however, this
analysis is left to future work. This study has also revealed a lack of empirical
studies addressing negative impacts while there is a plethora of published
studies focusing solely on positive impacts.

KEYWORDS: Do-It-Yourself (DIY), Do-It-Together (DIT), User Driven Innovation (UDI),
Social Media, New Product Development (NPD), Social Product Development (SPD), Social
Manufacturing (SM), Circular Economy, Sharing Economy, Immersive Design, Immersive
eXperience (IX), eXperience Design (XD)

JEL CODE: L16

Industrial organizations, especially Small and Medium-sized Enterprises
(SMEs), are currently facing several challenges, namely: (i) the fourth indus-
trial revolution known as “Industry 4.0” (14.0); (ii) an open innovation para-
digm shift; (iii) digitization; (iv) collaborative consumption; (v) the new
product individualization trend. According to Lecossier and Pallot (2017),
the survival strategy of mature industrial companies, through their conven-
tional incremental innovation and traditional organizational structure for
preserving their market share, is no longer adequate to fulfil the ever-chang-
ing customer demand. On the one hand, consumers feel much more concern
about societal issues like sustainability (Sikhwal, Childs, 2018) and individu-
alized products based on cultural and gender differences, as well as other soci-
etal considerations (Kumar, 2007; Koren et al., 2015; Sikhwal, Childs, 2019).
On the other hand, businesses are moving toward a more collaborative and
responsible attitude regarding both social and societal issues. Inspired by the
DIY movement and DIT collaborative culture (Hirscher et al., 2018) promoted
by the Web 2.0 (e.g, User Content Creation, crowdsourcing), we elaborate on
renewing the DIT approach according to the social media impact on New
Product Development (NPD). Such a new DIT approach combines several
socially extended concepts including Social Ideation (Schleich, Prell, 2015),
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Co-creation (Ramaswamy, Gouillart, 2010), Social Product Development
(SPD) (Piller et al., 2011) and Social Manufacturing (SM) (Jiang et al., 2016)
in the context of User Driven Innovation (Pallot, 2009; Fiizi, 2013). This
is an opportunity for industrial organizations, especially SMEs, indepen-
dent experts, such as: designers, architects, and makers, and consumers, to
overcome these above-mentioned challenges in implementing this renewed
DIT approach thanks to enabling technologies like Additive Manufacturing
(AM), eXtended Reality (XR), Big Data (BD) and Artificial Intelligence (Al).

The DIT approach is intended to be generic enough to be applied within
any business sector where consumers are engaged in the innovation process.
The furnishing business sector is a perfect example, combining the furniture
sector and interior design personalization. In fact, home owners are increas-
ingly looking for opportunities to contribute to individualization in terms of
furnishing their house or apartment while decorating and providing it with
furniture and fittings. In fact, this is not restricted to furniture and inte-
rior design as it could also include furnishing smartification, while taking
into account sustainability principles described in the report FURN360
(2018). This exploratory study is intended to identify DIT implementation
challenges to be tackled, induced benefits, and eventual drawbacks, while
anticipating to what extent enabling technologies would contribute to over-
coming these challenges. In this study, a particular focus is given to immer-
sive eXtended Reality (XR) in the context of social ideation and co-design,
named “Immersive Design” (Dietrich et al., 2019). Our motivation comes from
the willingness to obtain more knowledge and comprehensiveness about the
implementation of this renewed DIT approach into a twin digital and physi-
cal platform. This twin DIT platform will be trialed in the furnishing busi-
ness sector and interior design including smartification. The furniture sector
is a rather good example of a traditional market that could evolve toward an
Immersive Design ecosystem; especially for home owners that increasingly
wish to be engaged in the design and production of personalized furniture
according to their interior design requirements and the emergence of appli-
ances and other electronic means, driven by the Internet of Things (IoT).

The DIT approach disrupts the traditional industrial setup in which
designers are highly valued employees whose bursts of inspiration must be
jealously kept within the brand walls. In our vision, designers and interior
architects are freelancers while customers are both producers and consum-
ers. This dual role of customers, which was already identified in 1980 by
Toffler through the name “prosumers”, leverages the DIT platform in propos-
ing their personalized concepts while getting feedback from other customers.
They could even contribute by enhancing customers’ ideas and interacting
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with potential suppliers (e.g., manufacturing SMEs or FabLab makers) so that
the new product design grows faster and much closer to the actual expecta-
tions of its future users. Makers and prosumers possess the fabrication knowl-
edge related to the specific production machines they regularly use (e.g., 3D
printers, computer numerical control — CNC). Hence, their role is more
about prototyping designed parts that can, once validated, eventually be
transferred to a local production site like a FabLab or an SME manufacturer
for a higher quality production, depending on the amount to be produced.
However, prosumers could be more interested in a one-of-a-kind manufac-
turing approach that perfectly fits with FabLab self-production through 3D
printers. Additionally, the DIT approach establishes regional industrial inno-
vation hubs that are meant to let customers and professionals (e.g., freelanc-
ers), involved in the finalization of a new design, get their hands on all the
selected elements (materials, shapes, technical solutions) in experimenting
with the virtual (XR technologies) or physical (e.g, 3D printing) prototyp-
ing and manufacturing process. It relies on a distributed network of quali-
fied makers and small local producers making their production capabilities
available to the ecosystem; thus, at the same time, creating new business
opportunities for them and establishing a virtual and dynamic production
system that can locally produce individualized products according to each
consumer’s specific context and expectations.

The overall DIT-enabled ecosystem also achieves a seamless adoption into
each factory operation, thanks to standardization of the product’s blueprints
and of their processing into production instructions that are compatible with
a broad set of working machines. The DIT approach, in terms of objectives
and targeted value elements, is visually represented as a vision to attain
(Figure 1). These objectives are operatively pursued in developing the follow-
ing elements: (i) Co-creation digital platform, establishing a digital melting
pot where a market-aware designer’s creativity and talent closely interact with
customers while being influenced by their ideas and needs; (ii) Compatibility
layer, translating the co-created smart-object design into machine produc-
tion instructions toward shortening the time-to-market of new concepts; (iii)
Industrial production network, offering close-to-the-customer local produc-
tion capabilities and technical know-how for flexible, sustainable and open
smart-object manufacturing, even in small lots or in one-of-a-kind; (iv)
Industrial innovation hubs, acting as the front-end of the whole system where
gaps between digital design and hard manufacturing techniques are filled
by providing hands-on experience and a value network cross-fertilization of
know-how.

42 Journal of Innovation Economics & Management 2023/1 - n° 40



What are the Challenges and Enabling Technologies

43

sassaooid 79 souryoew sueaw
SuunjoenuRWw pajewomny uononpoid pue aSpajmouy
é Sunmoejnuew % uisap [B100S

0] §S3d30e 3y} dZnjerdow (]

o

SI2WOISND %
SIayeW M SuLmiorjnuey

ke

uononpoad [earyd

uonanpoid panqrusip

Kedoy pue [BOO] puBWIdpP-UQ) pue SuLauIFua 10J sUonN[os
» - JO yYIlomawelj e 9)ea1d-0)
uondEysHES & uLoge|d k3
SJ1auwo)sn) adpajmouy :o.:_ﬂ.z_uEu_QE_ t.'

2 S201n0sal SuLreys
SUOIIN|OS d[qeuIeIsns
2 PAZI[ENPIAIPUL JAUAIID)

c

[eLIdIBW J[qR[OADI 10
a[qemaual pue sqol [0

) L
syudwd| ~saapylqo
anfea jasae], yoroxddy 11q

UONBAOUU] UDALI(J-12S[]
ojul SNS [ernsnpur afedug

uoneioqe[jod uado Aq
1amod Kj1aneand [ny yseajun)

(Jesodoud 108foad 1 |@3aNI @Yl Bulinp j10|jed d2ie Ag pajelliul wesbelp jeulblio ue
wouJj sioyine AQq papuaixy) sjuswa|d anjeA pajabie) pue sdAlldalqo yoeoadde ||q - [ 9/nbio

n° 40 - Journal of Innovation Economics & Management 2023/1



Marc Pallot et al.

We draw on the work of Hamaldinen et al. (2018) to overcome barri-
ers to sustainability toward personal fabrication and the emerging concept
of social manufacturing. These provided a summary table describing 13
concepts, from distributed manufacturing to the platform economy, related
to personal fabrication and distributed production. Among these concepts,
between mass customization and peer production, there is the concept of
personalization represented by the following trio: “design, choose & buy”.
Here, we suggest including the concept of individualization (Koren et al.,
2015; Sikhwal, Childs, 2018, 2019); that is, going one step further as it repre-
sents prosumers co-creating value, through ideation, design and fabrication,
while obtaining the expected resulting experience. In our vision, we inter-
pret the individualization concept as another trio: “experience, produce &
adopt”. Certainly, there is no need to necessarily “choose” between different
options as it is designed to fit in with the particular customer’s expectations.
Then, “buy” is more intended to acquire a product on a shelf rather than to
pay for a co-creation experience, which includes ideation and design itera-
tions, leading to the expected solution.

Furthermore, co-creation also means that all stakeholders, including users
and suppliers, share knowledge and contribute to creating new knowledge
(Ramaswamy, Gouillart, 2010; Pallot, Pawar, 2012). Nowadays, there are
mobile apps allowing people to easily capture a 3D representation of their
rooms directly from their smartphone camera. Then, there are immersive
technologies, especially XR, which include Virtual Reality (VR), Augmented
Reality (AR) and Mixed Reality (MR) devices, enabling people to create and
concurrently experience alternative solutions. The eXperience Design (XD)
iterative process is particularly appropriate for this kind of immersive design
where stakeholders are immersed into a virtual 3D representation in order
to live a close to real experience of their living environment (Dietrich et al.,
2019). According to iSMA (2014), social marketing originates from commer-
cial marketing and seeks to create marketing concepts and techniques influ-
encing behaviors that benefit both individuals and society. Sikhwal and
Childs (2018) consider the concept of Mass Individualization (MI) as a new
product design paradigm. They present individualization as a product that
is highly personalized reflecting usage requirements and ensuring a longer
product life cycle. They argue that this new product design paradigm serves
product adaptability, upgradability, and sustainability, while meeting usage
requirements.

Besides introducing the background, motivation and purpose of this
exploratory study toward the implementation of a renewed DIT approach
enhanced by social media impacts on the NPD, the extensive literature
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review is presented before unveiling the findings through several tables dedi-
cated to DIT challenges, benefits, and drawbacks. Finally, we conclude in
discussing the limitations of this study and future work while summarizing
its main contribution.

Methodology

In the current body of knowledge and besides the “NPD and social media”
research stream, we have identified two other research streams that would
mainly match the DIT approach, namely: “Social Product Development”
and “Social Manufacturing”. The first one contributes to the study of the
social media impact on NPD within the Open Innovation paradigm, while
the second one contributes to the study of the social media impact on manu-
facturing within the 4.0 smart and individualized manufacturing paradigm.
Therefore, it would make sense to bring common knowledge about the chal-
lenges facing DIT implementation, as well as potential benefits and eventual
drawbacks. The goal is also to better understand how enabling technologies
could fit with the implementation of the DIT approach. Second, sometimes
it appears that concepts are awkwardly defined while the use of synonyms
brings even more confusion. Furthermore, there is a lack of empirical studies
on the assessment of NPD with social media, SPD, and SM in terms of imple-
mentation challenges, induced potential benefits, and eventual drawbacks. It
also appears that very few studies related to the DIT research domain inves-
tigate potential negative impacts (e.g., drawbacks, disadvantages, shortcom-
ings) while there are plenty of publications which rather present the positive
impacts (e.g, benefits, advantages) as reported in Table 1. The main goal
of this study is to deliver a comprehensive picture of DIT implementation
in terms of challenges to be overcome by enabling technologies, induced
benefits, and drawbacks. This is intended to lead to a better understanding of
individualized product business both in terms of opportunities and risks for
prosumers, designers, interior architects, makers, and SMEs operating in the
furnishing sector. This could then be adapted to other business sectors facing
a similar growing demand of individualized products.

A research process, based on a systematic literature review, was intended
to identify: (i) the DIT-relevant publication streams and databases; (ii) chal-
lenges, enabling technologies, potential benefits and eventual drawbacks
for implementing the DIT approach on the basis of social media applied to
NPD in the context of the circular economy and the sharing economy. A
multi-keyword search derived from the application of social media within the
different product life-cycle stages was carried out among different publication
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databases (IEEE Xplore, JSTOR, Blackwell, Emerald, Springer, science-
direct, worldscientific). In the meantime, through the use of an advanced
search, “Social Product Development” and “Social Manufacturing” were
emerging as relevant publication streams. A search for relevant previous
work was based on the combination of specific keywords, namely: “New
Product Development” and “social media” or “Social Product Development”
or “Social Manufacturing”. Other complementary keywords: “challenges”,
“benefits” and “drawbacks”, which represent the most important elements of
the topic under scrutiny, were included in this search for previous work and
were mapped against a Search, Appraisal, Synthesis and Analysis framework
(Grant, Booth, 2009). This literature review was intended to bring the neces-
sary elements for answering the following research questions: (RQ1) What
are the DIT implementation challenges to be overcome in the context of
the circular economy and the sharing economy? (RQ2) What are the poten-
tial benefits induced by DIT implementation? (RQ3) What are the potential
drawbacks induced by DIT implementation? (RQ4) What are the enabling

technologies for overcoming the DIT implementation challenges?

The search process was executed on the main keywords (NPD and social
media, SPD, SM) appearing in the title that gave the following number of
articles for each of the publication streams: “NPD™ 32, “SPD”: 32, “SM”.
98, which represented overall 162 articles. Having the search done through
keywords appearing in the title resulted in a limited, but extremely rele-
vant, number of articles. All selected articles were scrutinized for collecting
evidence leading to the identification of challenges, induced benefits and
drawbacks, or synonyms like advantages or disadvantages or shortcomings.
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Table T - Characteristics of selected articles

N
S8 S| | S
Sl=|gls|5|5]|3 : g
Authors Year E a % > % S § Enabling Techno §
e S|%|4 3
23]
Abhari et al 2020 X | X X [ X S
Ahmed et al. 2020 X X | X VR
Ahmed et al. 2019 X X [ X IoT
Alcacer & Cruz-Machado 2019 X X [ X AM, AR, BD, IoT, 4.0
Bharati ef al. 2020 X X X X
Bressanelli ef al. 2017 X X X X |IoT, AM C,Se
Calabrese et al. 2020 X X [ X | X |AM, AR, VR, BD, IoT, 4.0 D,S
Cheng & Krumwiede 2018 X X| X | X |VR
Cheung & To 2020 X X [ X
Corona et al. 2019 X X X X C
Ford & Despeisse 2016 X| X | X AM
Giannakis et al. 2020 X X X X |BD, Al
Gordo Lopezet al. 2021 X X | X C,P,S
Guo & Jiang 2019 X[ X ]| X
Haleem & Javaid 2019 X X X AM, VR, AR, BD, AL IoT, K4.0
Hamalainen & Karjalamen 2017 X| X | X | X |AM S
Hamalainen ez al. 2018 X | X[ X AM P, S
Hirscher et al. 2018| X X| X | X
Jiang et al. 2016 X X | X | X | X |AM AR, BD, Al
Koren et al. 2015 X M| X | X | X A
Koren et al. 2013 X M| X | X | X [VRAR
Lanz & Jarvenpaa 2019|DIY| X X | X| X ]| X |AM IC,0,S
Liu & Kop 2015 X X X X
Mahajan ef al. 2021 X X | X | X |loT
Mobhajeri et al. 2014 X X| X | X AM, VR
Naghshmeh e al. 2021 X| X | X AM €
Pallot et al. 2017 X X X X |XR
Pereira Pessoa 2020 X X X AM, AR, BD, Al, loT, 14.0
Rautela et al. 2020 X X X VR
Rautela et al. 2019 X X X AR, BD
Roberts et al. 2014 X X X
Sikhwal & Childs 2018 X Mi X X X C
Tsengetal. 2010 X X X XR E
Wangetal. 2021 X X X X C
Yin et al. 2020 X X X loT, Al c
Zhan etal. 2021 X X X |VR,BD, Al D,S
Zhanetal. 2020 X X X X X |BD
Zhan etal. 2018 X X X X |VR,BD, Al

A. App economy; C: circular economy; D: Digital economy, E: Experience economy; P: Platform

economy; S: Sharing economy, Se: Service economy.

The filtering is based on secondary keywords: challenges, benefits, draw-
backs or synonyms like advantages or disadvantages resulted in 38 selected
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articles that are presented with their characteristics in Table 1. Another
search was executed on the remaining selected articles in order to identify
the enabling technologies and economy types also shown as characteristics
in the same table. The advanced search of relevant articles was executed
in the 2010-2021 time range, as these concepts are pretty recent as they are
linked to the use of social media within the different Product Life-Cycle
(PLC) stages as they are described in the next section (FFE, co-design, open
manufacturing, co-marketing, field testing, green logistic, social reuse). The
grouping of identified challenges, induced benefits, and possible drawbacks is
based on their location within PLC stages.

Findings

DIT Stages

The social dimension of the DIT approach reflects the effort to engage
external participants, through the use of social media, with different exper-
tise along the product life-cycle, such as independent designers, interior
architects, makers, suppliers and especially customers or prosumers. There are
several stages that make up this DIT-related PLC as presented in the selected
articles. On the DIT economical dimension, there are the digital economy -
including the platform economy, experience economy, and sharing economy
— the knowledge economy, and the circular economy, which impact the DIT
NPD process. Each of the seven identified PLC stages is briefly described in
Table 2.

Co-creation or social ideation reflects the early stage of PLC, which
is known as the Fuzzy Front-End (FFE) stage (Lecossier et al., 2019; Kim,
Wilemon, 2002), in which all stakeholders, including customers, co-create
ideas that bring value. The second PLC stage is named co-design; however,
nowadays it partly overlaps with co-creation for the rapid conceptualiza-
tion of ideas and usage scenarios including virtual prototyping through
the use of an iterative XD process (Pallot et al., 2020); and manufacturing
for issuing physical prototypes in order to validate the concepts and start
the industrialization phase. The third PLC stage is open manufacturing, in
which individuals (e.g, makers, prosumers) can by themselves produce a one-
of-a-kind through the use of additive manufacturing (e.g, 3D printers), as
is done, in fact, for physical prototyping, or in using small CNC robotized
production units. The fourth PLC stage, co-marketing or social marketing, is
about the marketing communication mix including Word-of-Mouth (WoM)
and influencer marketing, where social media play an important role. Social
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commercialization, the 5th PLC stage, is more about field testing to make the
new product error-free and launching it. This stage also includes the valida-
tion of the positioning and marketing mix while collecting feedback from
customers about product performance, degree of usability, experience and
level of satisfaction, as well as remaining issues. Then, the green collaborative
logistics, 6™ PLC stage, represents crowdsourced activities such as product
maintenance (e.g., regular upgrades) and repairing (e.g., makers) for a longer
life cycle that could require producing parts locally on demand through 3D
printing; as well as the reverse logistics for taking care of retired products.
Finally, there is the 7th PLC stage, named “social reuse”, for ensuring the
lowest possible level of product waste, through crowdsourced activities like
refurbishing, repurposing, and possibly upcycling.

Table 2 - Description of product life-cycle stages

N° | Stage Description

(*) in co-creation in order to facilitate the emergence
of new ideas, their evaluation and validation through
the use of diversity and appropriate creativity tools
and methods. Better insight into the needs of the
consumers. Knowledge Sharing.

(*) in co-designing different alternatives of potential
solutions, exploring and experimenting their usage
scenarios through the co-evaluation of mock-up and
prototype. This includes the need for rich designs

in individualization and high-quality local materials
for sustainability, repair, reuse, remanufacture and
recycling.

(*) in making sure that everyone, especially makers
and prosumers, can access and feed, with digital
design (e.g., CAD drawings), autonomous production
machines (e.g., 3D printers, robotized production
units) and assembling the instructions and necessary
tools & equipment for quality control. Recycling
production waste to make new production resources.
(*) in contributing to the co-creation of value

and anticipated UX including the marketing
communication mix (customer feedback to firms and
to other customers) through perceived performance
and word-of-mouth as well as customer motivational
orientation and influencer marketing toward
Co-Marketing customer satisfaction. Relating social media to the
(Social marketing) |seven Cs (content, community, conversation, capital
[social], culture, collaboration, and conversion).
Originating from commercial marketing, social
marketing seeks to “develop and apply marketing
concepts and techniques to influence and support
behaviours that benefit individuals and society”
(ISMA, 2014).

Co-creation (Social

ST Ideation)

Co-design Open

S2 Design

Open

S3 Manufacturing

S4
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N° | Stage Description

(*) in having customers provide their first-hand
feedback on product usability, product performance,
potential problems concerning the prototype,

Social and the positioning and marketing mix of the new
Commercialization | product. Customer’s reactions to these areas help
firms to make new products error-free, to improve
product positioning and the marketing mix of the
new product.

(™) in third-party (crowdsourced) logistics provides
the solution to innovate the fulfilment process.
Customers also provide feedback for the platform
services that can be used to improve or innovate its
services. An e-commerce platform provides instant
maintenance, repair, and delivery services that closes
the gap between the producer and the customer.

(™ in ensuring the lowest level of product

waste through reusing, repairing, refurbishing,
remanufacturing, or recycling. A circular business
Social Reuse, model entails a reverse logistics that is able to return
S7 | Refurbishment, products from users to producers, involving the
Repurposing above-mentioned activities. Reuse is preferable to
recycling, since much of the value still remains with
the components. Easier disassembling for makers
and prosumers.

S5

Green logistics,

S6 Reverse logistics

(") Engage external participants - through the use of social media - such as. independent
designers, interior architects, makers and especially prosumers

S1: Rautela et al, 2020, Abhari et al, 2020, Cascini et al., 2020, Zhan et al., 2020, Lanz,
Jarvenpdad, 2019; Zhu et al., 2017; Roberts et al., 2016, Mukhat et al., 2012,

S2: Rautela et al., 2020; Lanz, Jirvenpads, 2019, Aral, Walker, 2011; Zhu et al., 2017, Roberts
et al, 2016, Govindaraju, 2020, Bressanelli et al., 2017.;

S3:Lanz, Jarvenpdd, 2019, Ahmed et al., 2020, Hirscher et al., 2018; Jiang et al., 2016, Gogineni
etal, 2020; Govindaraju, 2020, Bressanelli et al., 2017, Yin et al., 2020; Naghshineh et al., 2021.
S4: Dougherty, 2012; Ertz et al., 2016, Umezawa et al., 2017; Dietrich et al., 2019, Cheung, To,
2020, Rautela, Singhal, 2020.

S5. Glessner, 2012; Roberts, Candi, 2014; Wang et al., 2020; Chang, 2019, Pienaar et al., 2019;
Yang et al., 2019, Rautela et al., 2020, Liu, Kop, 2015, Cheung, To, 2020.

S6. Santoso et al., 2020, Gogineni et al., 2020; Cheng, Krumwiede, 2018, Wang et al., 202].
S7: Bressanelli et al., 2017 Hirscher et al., 2018, Govindaraju, 2020, Corona et al., 2019, Wang
et al, 2021, Ford, Despeisse, 2016; Gordo Lopez et al., 202].

Identified DIT Challenges and Benefits

In the context of the DIT approach, each PLC stage has different chal-
lenges to be overcome leading to potential benefits and possible drawbacks
as presented in the following tables. However, it should be noted that all
the benefits and drawbacks mentioned are the ones identified during the
literature review. A first statement about this particular literature review is
that there are far more published studies presenting induced benefits rather
than drawbacks. It explains the breakdown of the presentation of all identi-
fied challenges and benefits into several tables while there is only one table
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about drawbacks. Besides the obvious DIT platform (implementation of the
DIT approach) of the overall benefit of democratizing co-creation, design
and manufacturing (Hirscher et al., 2018), people face numerous issues/chal-
lenges to implement an effective distributed innovation and collaboration
mode. Individualized products and on-demand production partly character-
ize social manufacturing, which encourage open innovation through social
collaboration and intellectual resource sharing (Jiang et al., 2016). The DIT
platform is based on the sharing economy principle of borrowing or renting
assets (e.g, 3D printers for prototyping, head-mounted-displays for immersive
design) owned by someone else (Lanz, Jarvenpad, 2019), which represents
other major benefits not only from easier access to shared resources and lower
usage cost but also from shared knowledge and skills.

Regarding social ideation, Zhan et al. (2020)’s findings show that while
social media facilitates information search and knowledge acquisition, the
degree of product ideation success mainly relies on the capacity to seek
inspiring and reliable knowledge. This knowledge relies on both internal and
external resources and information that are crucial for the innovativeness
and success of NPD. They are pretty prolific in terms of identifying the key
benefits grouped within three NPD stages, as shown in their Table 1. All
the discussed benefits within PLC stages S1 to S3 that contribute to the
overall benefit of the democratization of co-creation, design and manufac-
turing were included in Table 3. Regarding the other PLC stages from S4
marketing to S7 re-use, one of the major benefits is to avoid the traditional
end-of-life leading to the continuous increase of waste. According to Lanz
and Jarvenpii (2019), “the circular economy aims at reducing solid waste, land-
fill, and emissions through activities such as reuse, remanufacturing, andfor recy-
cling”. Other significant benefits about S4 social marketing include stronger
customer engagement through participation to co-creation activities (Pallot,
Pawar, 2012) and emotional attachment to co-designed products (Hirscher
etal., 2018). As for social collaborative commercialization, Zhan et al. (2020)’s
findings show that social media platforms bring a significant benefit as they
facilitate reflective learning and knowledge transformation within all PLC
stages and especially during the product testing and launch process. As for
the PLC stage S6 Social Logistic, Bressanelli et al. (2017) argue that reverse
supply chain and second-hand markets are not sufficiently developed yet for
the circular economy to have a chance to succeed (Table 4).

n° 40 - Journal of Innovation Economics & Management 2023/1 51



Marc Pallot et al.

suJajied youess sbpas|mouy

Buowe sdiysuollje|al Jo Buipuelsispun yydsp-ul ue ul }Nsay
uolloe o3 bulpinb

‘uolyelBalul ybnouyy abps|MOoU JO $824N0S 8|dIFINW SPIAOIY
96 PB|MOUY MBU JOJ YdJess 0] eIpaWl [RID0S 86LI9ADT «

(AdS) AdN 404 eipsiy

0 Bulutes| |euoljeziuelo J0) uoljelbajul B0 BUILIES uolleald-0) ul
m pue uoljisinboe abpa|MOoUy JO sueaW |NJISMOd e US4 & wmﬁ__.n_vn_”_mN_qmm\_ _ abps|mouy Bulieys %
uoljeloqge||o0d _ ezl o »n
104 So1}I|epowl Yol-elpaw JO S|9A3| Ybly Ul 3 NSy » m.
uoljelfolul pue asn Jaje| JoJ o
paJinbaJ s| 31 a1aym 03 Ajdde pue sBpPa|MOUY MBU 81RJIBUSYD) » a
sebejueApe aA13139dWOD BASIYDe pue Suws|qold BA|0S « m.-_w
YiMoJb aseq Jawolsnd 84nsul « w.
Se9pI MBU 91RJIBUDD) « uol}ea4d-0d —~
n
o sjonpoJd aAlleAouul dojaaaq 101 BIDS Aomw\_uwov QdN ul siep|oyexels %
N uol1edIuNWWod Jo paads pided MO||Y « 3 BIPOW |BI9OS 11a ||e Bbuibebug o
$3de2u0d 1oNpoJsd Buodm ayj Bulydope JO XSl 8Y) 82NpPaY w
's1onpoJd |NJsseoons aiow Buluesw w.
uolndope/soueidadde 10Npoid Jo 1kl Jaybiy e ul 1Nsay « =2
‘S@3eJ aJn|le) JoMO| 84NSuUT « S1UBWIBAOW $9|0J pue s||IMs
n ‘BUIYRW-UOISIDaP Ul Juswiamodws c%_ duwnsaid ‘sa|l404d ‘seunynd
© 11943 YyBNnoJyj uolldeysizes Jowoisnd Jo 9a469p oyl 9sealdu| « ue L.M oW ¢ 9SJOAIP Buowe
'SI9WO01SND Ul BulBuo|ag JO 8suUss padueyud « P A lia uol3}ea.2-02 Buljgeus
'SUOI}RAOUUI PUR SUOIJUBAUI 0] Bulpes|
Seapl MaU JO UOI1D9|8S pue Bulial|l ‘©dusbiawd a8yl ajell|ioe «
49 sjijouag spdaosuo) abusjreyd 1S

sjiyouaq pue sabuajjeyd ¢ o3 | sabels || o uonndussaq - £ d/qel

Journal of Innovation Economics & Management 2023/1 - n° 40

52



What are the Challenges and Enabling Technologies

$9|2A2 UOIIAWNSUOD UMOP BUIMO|S pue ‘4ebuo|

104 SPOoOB J19y3 BuinjeA AQ 9|qisuodsal 8J0W SIBUNSUOD S BN «
poapJedsip aq 03 A|X1] SSB| } Bupjew ‘@njeA s3I Buiseaddul a|Iym
1onpoud Jiay} 03 JUsWyde}ie |RUOIJOWS ,SI9WO0ISND 9Seaidu] «

ubisag
" SoA|@SWaY] AQ BuUlylaWwos BUIOp Ul SS820NS Usdo ‘Guawidoersq S9K2-0)1
N pue 110}}e papuadxs Jloyj 0} 8NP Pal4SIIes SISUWNSUOD DYe|A » :
% SIS 10Npo.d |eI20S) ddN 10Npo.d 8sealdu|
UMO J18Y3 Y3IM 10oNnpoud e Bupjew Ag Bulueauw 93e942-00 >m.:t 404 BIPSW [€190S 11a
SE SJOWNSUOD Y}IM UOIIORSSIIES [RUOIIOWS doap 91eJ9Ud9) »
uleyo anjeaA aJijus Y
9y3 ybno.uyj S103}e84d-0D aNjeA 8W029( 0} SISWNSUOD 8|geus « %
sdiysuolje|ad Jouwolsnd sAo dul| « sJeonpoud 0.
B s3onpoJd jo uolydope J93ieg aJnNsug . (ads) ddN SsJawnsoud ‘suayew o
_q/uv S}SOD 92NPdY 104 BIPBIA |B120S 11d ‘siaublsep Buowe md
AouUsI1214}8 pue SSaUdAIJRAOUUl DAOIAWI| « uoljeAouUl Buljgeus )
SSeuUdAllorI}IR 1) JeW m.
BuoJls 8ARY JeY] S3oNnpoJd Mau JO Juswdo|aAsp pidey . m
s3onpoJd usAlIp-elep aiow aonpoud
o siop|oyaxels
1 saljl|igeded Buljaodal pue eiep eipawl |BID0S 3ZI|13N PUISIXS WOU
¢ wiiojie|d 9248WWI0D |BID0S PaJaMOod-AJIUNWWIOD B Ul }NS9Y . swJojie|d aujjuo pue _ mcoﬂ Qmukmm
N s|auueyd ejpawl S8IIUNWWOD |eNIIA 1
w . pue abpa|mouy
= |e120Ss JO A1alieA e YiM swwelboad ubissp sjl ajelbaiul « AddN 40 swuioj usdQ BUILALIIXS
uol3e|os! Ul syonpoud Buijestd B }
pue Bulieys
soluedwod 03 A[9SJI9AUOD S3ONPOId pan|eA aloWw JaAlleq «
@y 3onpoud ay;
ul peppequa aq 03 86pa|Mmouy] s,uoljeziuelbio ayjy edueyuy «
49 sjijouag spdasuo) abuajieyd 1S

53

n° 40 - Journal of Innovation Economics & Management 2023/1



Marc Pallot et al.

£de¢sS

9|0Ad8J pue asnaJ 03 Ases aJe jey)

sjonpoJsd jo ubisap ayl ybnouyy ‘doo| 824n0sal 8yl BUISO|D «
941| 3oNnpoJud 8yl JO UOISUBIXd Ue JO syonpoad

941|-196UO| JO UBISapP 8yl Ybnoiyl MO|} 824N0SaJ BUIDNPDY «
(Bunuud gg “6°9) sedAjojoid

10NpoJd BAISS82ONS YyBnoayy Ajljenb uoi3onpoad Buliepl|eA e
(sqeqe

“f'9) saulydeuw uol3onpold pue seoedsiayew 03 ssedde uadQ .

Aousioiyy3
92JN0SaY ‘sqeqe-
‘yoeoudde ] |Q

108dsaJ JUSWUOIIAUD
pue saulyoew o3
S$S920e 9zI1RJO0Wa(d

cdes

BulinjoeinNUeW Ul alempJley uado JO UoIsnyip

2y} ybnouyj Awouods Bulieys ayy piemol AwWouods ayj BIys «
Awouods Buleys ayl uiyyim uolyonpoud

4O ©4N310NJ3S |BDIYDJRIBIY-UOU pUue PazZI|eijusdop e 810WOoid «
JUBWISSOSSE pue UoIlONPOJd-}|8s ‘epow Indul Jaiseq «

geTge4 e 4o aoedsiayew

e UlYl}IM S|enplAlpuUl Buowe s824nosaJ Bulinjdoejnuew

4O Bulieys ayj ybnoJayj s3sod Bulinjoejnuewl adnpay .
uollonpoJd pazi|enplAIpuUl pue pPazijeidowsp e ul

A||e20]| Bulanjoejnuew aziuehio-a4 0} Sa131uN}ioddo apIAOId

BulinjoeNUe N
pazijesoowaq

‘uolonpold
pazijenpiAlpul

uol3ezIWolsnd

ssew pue
uolonposd ssew
juaaind 3dnusig

L1aes

(poom ‘o13se|d “6°a) |eldsiew pasn

9|0Ao8y "A}l|IgE|EDS JUB||9DX8 puUk BulinloejnUEW puRWSP-UQ
syied jo Ajalien

ob.Je| e BulIN}dRjNUEW PJEMO] JUIId]004 |[euOlielado Js|jews «
yoeoudde

©1SeM 048z, 83 JOJ UOIIeZI|IIN [BlI8}_W JO UOIIRZIWIXe|A
$©4N3oNJ3S 82113€|

10 (3ybBlam ssa| BulAsiyoe) spied MO0y JO BUIIN}DBINUE|A
S9lI}oWOo8b Xa|dWw oD aJnjoejnuew 03 Ayoeded ayj asea.du| «
150D Bulin}dejnuew

JO BUI|00] BJIXD INOYIM UOIIRZIUIOISND UD}RaID) »

S|4 elep QyD WoU) painidejnuew

A|30841p syied 03 enp Bu|Issad04d ejep asealdaq .

BulinjoeNuUe |
usdQ ‘Burinjoejnueln
SARIPPY 11d

v

SAI1RIOQR||0D pUE
snowouoline ‘@|qIxal}
940W SWolSAS
uononpoud ayi axe

Bulinjoejnuely usdQ ¢S

9

syjousg

s3daouo)

abuajleyd

1S

Journal of Innovation Economics & Management 2023/1 - n° 40

54



What are the Challenges and Enabling Technologies

9107 “[E 19 UBY20g 910Z 1€ 18 BUEIl [810Z I 18 J18YSIIH [SEES

Z10Z “[e 19 ljjauessalg \0Z0Z ‘NfesepuinoD ‘910z “1e 18 BUEIr '810Z (e 18 18YdSiIH
‘0202 1€ 19 PaWYY ZI0Z UOSISPUY ‘ZI0Z 1jeAesas /I0Z “|e 19 SOJeIN [ZasS
‘9107 “Je 18 BueIr [910Z ‘1€ 19 [18JOL ‘8I0Z 17T 6LOZ ‘OPRYILW-ZNID 490ed)y LgES
BI0Z “Je 19 UBleyOp [810Z 1€ 19 JaYdSIIH [$ETS

‘0Z0Z 1€ 18 ueyz ul [ 8/qe] Ul seouaiajal [1e :zaTs

‘9107 “[€ 19 S148Q0Y (010Z “I€ 18 48A0H ‘810Z 1€ 19 UBYZ £10Z “[e 18 exiAue
9102 1€ 19 N ‘PIOZ € 18 1SEM 9102 49000 [1I0Z 1€ 18 J9ljid ‘ZI0Z ©/ebIS \aTS
'CI0Z ‘UOSe AoSWaH [GI0Z I 18 UBANBN ‘8102 “Ie 19 0/0y £alS

‘0Z0Z “[€ 18 ueyz pue | 8jge] uj sedueiayel (e zals

‘0L0Z 12 18 10//ed ‘910Z ‘1€ 19 S1I8GOY [Z10Z “1e 18 NYZ ‘6107 ‘Bedusiier Zue] ‘0Z0Z ‘6L0Z 18 19 LIeyqy ‘0Z0Z /e 18 ejeney lals

55

n° 40 - Journal of Innovation Economics & Management 2023/1



Marc Pallot et al.

ssouaJeme A}|Igeuleisns paseaJou| «

2160| ssaulsng mau e sajeaud s|doad Jo

¥JOMIBU B 8J9yMm sal3iuniioddo ssauisng mMau ajeal) »
(saliowdw |euosiad)

juswiyoelie 1onpoad-uosiad pazijenpiAipul Jodasp
9AdIyoe sjuedidijied usym anjeA 30Nposd pasealdu| «

BuIye|N 9AI3RIOgR||0D
pue juawdo|ansp

" slgeurelsne | S19084 [Bd1WOoU0d8 pue
W 1onpoud spew .co_HmNJWmJU_M_Ucm_ jeuonjows s,3onpoud
N 9y3 ulyym painided AJO3s e Bulp|ing 03 93NQ1JIU0D « uus_ooLn._ .mm..cumgmam 9] 931ea42-0)
saouslIadxe ue W (n
paJeys ybnouylz siswnsuod snf ueyy aiow |99} Aoyl dd pue L % »
se suoljedidse pue sJswnsuod JO JolA_YSQ pabueyd . e %
uol3e842-02 BuliNp s198[gqo yim Ajeyeuolssed > m.
obebuUd SIDWNSUOD UBYM A||BUOIJOWS BN|BA « m M
s92130e4d uoindwnsuod Buibueyd m o
ul 91sem 30npoJd JO |esodsIp 1se) 8yl 9oNpPay 33
sao130e4d uoizdwnsuod ez
1onpoJad Buibus||eyd Ul SSaUaIEME |BDIYlD POSEaIOU] » o5 2@
sodl13oeud | ssaualeme |edIYy3e pue 3 )
|EJUBWIUOIIAUS YIM
v 9|geulelsns aJow ayelpepun 0] ssaubul||im s,o|doad | sed130eld s|geulelsns
N . paublje Xiw Bullsyiew
W Buios|4el ul syigey uonndwnsuod 1onpoud pabueyd . ubise@ aoualiadyxe ue BuILoIsod
LJuem ajdoad sbuiyi axel,, 01 .Sbuiyl yjuem ajdoad ‘yoeoudde ||Q P tuon!
1onpoud 83esud-0)
BN, WO} 0JJ0W BulldxJew |euollipel) ayjy aoe|day .
XIW Buneyiew
pue Buluoljisod Bulyoeduwl adusliedxs pajedidiue
uo Yoeqpea) ,S1aWo03snd puey-3sily ainyde) .
49y s)ijouag spdaouo) abusjreyd 1S

sjiyouaq pue sabuajeyd £ o1 i sabels ]|@ o uondudsaq - ¢ d/qel

Journal of Innovation Economics & Management 2023/1 - n° 40

56



What are the Challenges and Enabling Technologies

S91] YeaM JO XJO0M]IaU JO puly e Bulpuedxs

w o
ul sdiysuolie|al Bulise|-Bbuo| a|geisniy BuoJls ysijgeisy « (LIS
Buibuoleq AJUNWWOD ybnoJayj syonpoud % 0
pazienpiAlpul Jdope 03 ssaubul||IM 8yl 91e|NWIIS » juswiemoduws o, w
% Joylebol pue sdiysuolielau 19084 |e1o0s 29
m Buiyeuw, aJe syuedidljied aiaym sdoysxJom ade-03| o|qeisnJ) ‘uoljelbalul 1onpoJd 83es.d-0) % W
-80k} Ul UOIlORIBIUI [BIDOS YBNOoJY]} Bulaq||om 81 lausn) « ‘uoljoelalul |BID0S 3 >
sseoo0Jd ubisep w ol
9AI}eI0QR||0D BY] Ul - JuswJismodwa pue ‘uoljelbaiul 353
‘Uol3orJIBIUI [BIDOS SBPN|OUl - BN|BA |RBID0S 81R84D) © @

49 syjouag spdasuo) abuajleyd 1S

57

n° 40 - Journal of Innovation Economics & Management 2023/1



Marc Pallot et al.

Lgss

SI8WNSUO0D JO sadA] JuaJaliip Yim sily 3onpouad

MaU e MOy JO Bulpueisiapun yidap-ul ue alinboy .«
si}axJew jabie)

03 18S0|2 89 0} Way3 MO|[e YdIym pue apiaoid jouued
Spoylaw |euoilipeJ) 3ey3 Uol3ed|unuwwod aje}l|loe «
SJOWNSUOD JO afbuel apim e yjim

Bulyoesalul JO SABM BAI3RAOUUI pue |ed13oedd U840 «
saseyoJind uolysey AQq paieald

9dUdlJadXx® |PUOIIOWS UR JO }08})8 8y} 9seaJda( »
9ouUslJadxa |euoljows

ue BUlJB}JO SIBWNSUOD a4eme-A||eJUBWUOIIAUD ‘BUNOA
104 S@2IAJ8S dojaAap 03 AJlunjioddo ue apIAOId
S8I}IUNWWOD

JBSN # YIIM SAIAINS |[IM 3ONPOJd MBU 1By} MOY
Buimouy ybnoJayjz uoljejuaswbes pajelal-1|q a91eal) «

uollezi|e|DJawWuwod
19xJew pue Bulsel
1oxJew ‘yoeoudde ||Q

aAI3RIOgR||0D 8J0W
uol13eZI|RIDJaWW 0D
ay3 e

rarvs

SWlI} JBAO S||IYS 418y}
9seaJoul Aey] se SUaylo 404 JopUSWWIO0Da] pUe UOSIApEe
‘Jayoea} e JO 1ey3 01 8|04 SJawnsold ayy abueyd .
"1onpoJd pazijenplAlpul ue Buliesld-o2d ul Aol

JO Bul@8]) 8y} YiIm sousliadxa sjuedidijied a3eliauss) «
'9JOW BWNSUOD 0} a4ISap ay3 aoe|day

seduslIadXad dAlleUla}|e YBNOoJY] SPasuU JoWNSU0D
Ajsiies pue jusuwiamoduls 9A1309(|02 aziseyduwg «
juswsdueyus

-}|@s pue ‘Bulieys-||I¥s ybnoJyi bujuies| ‘Juswiamodws
9A1109||0D 81| SJUBWIB|S dN|eA |eljusliadXs 81ea4)) «
pajeslisiydos

aJow swJojie|d Jo uoljezijeuolssajold syl pue

uol3o. 8A1109(|0D Buew AQ |e3ided |e1o0s asealdu] «

puldAjolold ‘seoeds
paJeys ‘eoedsiodel
RUETIEVNINPENTEIN

1908} |RDI60j|OUYDd)
10Npoud 81e242-0)

92JOWWOYD |BIDOS G

BuexIe [e190S ¥S

4§94

syjouag

s3daouo)

abuajieyd

1S

Journal of Innovation Economics & Management 2023/1 - n° 40

58



What are the Challenges and Enabling Technologies

L99S

sopeJtBbdn Je|nbaJ JO UolsiAod By} 8|geul «

siawnsoud

0} JiedaJ pue adueUdlUIRW UO 2B6pPa|MOU 2INgIIISIq «
S92IAJI8S-(4]9S)

JledaJ pue adueuslUleW |EDO| YBNoJayl a4l 3onpoud
9y} Bulpusixa AQ 83sem 1onpoud JO |9A3| 8yl 80NpPayY «
peouqge

woJ} s3onpoud pue |elajew med buiddiys BuiploAe ul
0D poonpoJid JO Junowe ay3 BuidnpaJ 03 83NgLIJU0D »

ISEYNIETel
|e207 ‘yoeoudde ||Q

Alpualy
-A||e3UBWIUOIIAUG pUk
9AI1}RI0QE||0D ai0W
S213s160] 83 8xelN

21351607 95

£dssS

S}9SSe uo uanjal |0y

‘@Jeys 193Jew ‘YiMmodb ssjes ‘suibiew 3ijoad paosueyus
Ul P93108|40J SSOUDAIIDD44D SS8204d papualIxX] «
2ousN|4ul |[enInwW ybnoJyy

SJawo3lsnd Ag uolydope 310npoad JO d3eJ Pasealdu| «
uolsIoep

puiseyoind pue apnjijie s, awo3isnd ayy bulyoalje
UOI31eDIUNWIWOD ,YINOW JO PIOM,, dAI3ISOd 8dueyus «
youne| |nysseoons

e pue souejdadoe 1onpoJdd mau Jo pooyl|aNl| 8yl
9se8Joul 940j849Y3 pue suoljdediad JaWOoISND 10944V »

Joineyag Jawolsn)d
‘yoeoudde ] |Q

uonydope yonpoud
pue soueidedoe
ABojouyday jo
99469p 8y} 9sealou|

cdss

Bulyse] 3onpoud

19 Ul saljlunwuwod Jasn Bulbebus Aq seunpadsoid
BuI1sal 3o0NpPoJd |eUJBIUI Ul JUBWIISBAUL SZIWIUIIA o
uoljoeal SJeWolsnd

0} BulpJodoe Xlw BullayJew ayi pue Buluolisod
1oNpoJad sAoIdWl ‘©84J-10448 S3ONPOIAd MBU BN o
uBbisepal pue yJomal

A]350D @oNpaJ pue Ajues s3o84ep 1onpoJad AJ1puspl
1onpoud

MBU 8y} JO XIW Bulaxdew » Buluoljisod ayi pue Bulisal
1onpoud Buluisouod swa|goJd |e1juajod AJ13usp| «
2ouewJojiad 3onpoad pue ‘AjljIgesn 3onpoud

Uo Yoeqpaa} JawWwolsnd puey-3siiy apianoid Ajpidey .«

juswabeuel
diysuone|ay
Jawoisn)
‘yoeoudde 1 |Q

youne|
9 Bulysal 3onpoud
1UBIDI4}D pUR BAIID94)D
9JOW e 9|geu]

92JOWWOYD |BIDOS G

BuexIe [190S ¥S

#9

sijouag

s3daouo)

abuajleyd

1S

59

n° 40 - Journal of Innovation Economics & Management 2023/1



Marc Pallot et al.

uolonpoud syied

pazi3e1o0owap se ||[om se siauwnsoud pue siaxew buowe
abpa|mouy Bulieys Aq uoljdo Jiedad ay) 9sealdu| «
Jasn ayy

10} pue AQ pajeltausb anjeA |eljusaiiadxas ybnoayy unu
BUO| 8Y3 Ul JUBWYDLIIE |PUOIIOWS 10NPOJId 82J04UIDY »

M 10IABYS] JBWINSUOD sayoeoidde an|eA Ajljigeuleisns
N JOJ S103104 [Bl3USN|JUI pUE S8&d130eId B|geulrISNS dd pue Lid 918842-03
2J0W BuUIdNPOJIUl AQ [esodsIp 310Npodd 3sef 80NpPay »
uoI308|9s |elJalew |ed0| ajeludoidde 5
pue asnaJ ybnoJayl 9|2Ad 841| 3o0NpPOId 8Sea4dUu| « %
AJUNWWOD 8Y3 4O SIBUMO |eNPIAIpUI 0.
93 Bullljausq anjeA |eJUSWUOIIAUS PUE |RID0S 81eal)) » o
Jalses %
sJownsoud pue sisyew Ajeloadss pue siap|oysyels &
||e 40} Jiedad pue BUI|quIBSSeSIP 310NPOoJd SN « ®
sjusuodwod
% 9U3 YlIM sujewad [|13S an|jeA ayj 4O Yydnw aduls Bul|oAd8l Aygeuleisns s152M 19NpPOJd JO
JO Junowe ay} 8|qIssod se yonuw se asealdaq « |e3UBWUOIIAUS pue
w |9A8| 1S9MO| 8y} 84nsu3]
= $J9oNnpoJud |e20| 03 SU8SN WOJ4 | Awouods JejndJid 11d
s3onpoJd uinjad 031 8|ge SJ13SIB0| 8SISASI B DA|OAU| «
uoIIN|OS J8Y30o Ou SI
248y} Uaym Bul|DAd8J 4O ‘Bulinidoejnuewsal ‘Bulysiginiad
‘Burliedal ‘Buisnal ybnoJayjy a3sem 30nNpoad sonNpay .
49 sjiyouag sjdaouo) abusjieyd 1S

Journal of Innovation Economics & Management 2023/1 - n° 40

60



What are the Challenges and Enabling Technologies

'SI0Z 18 10 49Y2SIIH :$BLS
'SI0Z 1@ 10 49Y2SIIH :2aLS
/10 “1e 19 Jjjauessaig [|aLS

‘'0Z0C "Ie 18 osojues /[0Z “[e 3@ Jjjauessalg ‘G0z “[e 12 0D '800Z “Ie 19 lj[epJeles) '9/0Z “e 18 uex20g 189S

‘0Z0Z e 18 ejPIney $10Z “1e 19 busys

610Z YeNYSqOIfe] 1IWePasAsS 910z UBIPeWYY 1eewiopqY (0Z0Z I8 18 BUEM 600Z ‘1€ 19 J8jinN4 [£10Z 'S8R0 ‘Puj ZI0Z ‘UisjuseH ‘ueidey $ass
‘0Z0Z I8 19 €eney (6102 “|e 19 BUBA [610Z “IE 19 Jeeudld ‘6102 ‘BULYD [0Z0Z 18 18 BUBM 100Z PISUBWAZS PIeUSH ‘FIOZ 1PULD ‘S1I9G0Y 29SS
‘0Z0Z I8 18 €eIney 710 48USSaID ‘Z00Z ‘UeSIQUIeN 100Z PSUeWAZS ‘pIeusH 19SS

'020C “Ie 18 ejainey (Z10Z) 1emed 10jjed ‘810 “[e 38 418YISIIH ‘v ayS

‘0Z0Z I 18 €eney ‘810z “I€ 18 PNOWYe ‘8L0Z ‘0B/ePIH ©Ielidl ZI0Z Yemed 10j/ed 810Z ‘1€ 19 4ayISiIH £y

‘0Z0Z “|e 19 B[aIney Z10Z Yemed 10jjed ‘810Z “Ie 19 19YISIIH 'Z2a%S

Z10Z “[e 19 emezawn) 910z 1€ 19 Z1F '900Z ‘SWepY J00Z PSUBWAZS PIeusH ‘ZI10Z A14eyBnod lavs

BuloAd8.
|e20| PaINgLIISIP JO 8Sed ay3 Ul A|je1oadss SUoI}Ipuod
BUIYIOM BjES 10) BAI3D8IIQ BUIYDR|N BY) 91BPIIBA
BuloAd84 pue Buljjuewsip ul %)
Ajajes |euoizedndd0 BululIeduo0d suolle|nbad paljddy « uono9304d Ajejes Buljjuewsip M
5 . (s|o03 pue |eIUSWILOIIAUS pue uolyosyoud m..
o spoylaw ‘Juawdinba) s824n0saJ JUswssasse Jo Bulieys puE UoPe|NB3I |EIUBWUOIIAUS o
W ay3 ybnouyy Ajjenb pue ssaooud Bul|oAd84 8Y3 |043U0D) « \S___nmc_mp.m:m 11a BuIUIEOUOD o
ABJsus padnpoid g suoIssiwe o : suolye|nBbau A|lddy e
purnseasw ybnoayy Ayjenb BuldAdad a1epl|eA e 4
$se204d Bul|2Ad84 8Y3 JO @dueINSSe AJl|enb AJIUBA «
wo3lsAsode pue
YJ0MIBU BSNaJ aY) BuipJiebel SUIadU0D |BDI1Y1d SA|0S «
49 sjiyouag sjdaouo) abusjieyd 1S

61

n° 40 - Journal of Innovation Economics & Management 2023/1



Marc Pallot et al.

Identified DIT Challenges and Drawbacks

In terms of drawbacks, as explained earlier, it appears that there is a
certain scarcity of scholars studying the negative impacts of social media on
NPD from social ideation to social manufacturing.

Nonetheless, Lanz and Jarvenpii (2019) seem to be the most prolific schol-
ars to have identified social design and manufacturing drawbacks, especially
in terms of product quality, mainly due to the lack of verified quality assur-
ance. They also discussed other aspects such as respect for safety regulations,
customer rights, and care about potential product defects, and conformity to
IPRs in relating the fact that prosumers rarely perceive reverse engineering
as a violation of patented products. They also criticize the lack of concern
about environmental sustainability in production, especially in the case of
additive manufacturing (3D printing), arguing that the impact in economic
terms on sustainability as described in circular economy frameworks is rarely
considered in the literature. Finally, they have identified another drawback
considering respect for occupational safety regulations, especially in the case
of locally distributed manufacturing. As shown in Table 5, there was a lack
of identified drawbacks in the selected articles regarding stages S4, social
marketing, and S5, social commercialization. Roberts et al. (2016) pointed
out that using social media to engage customers in product ideation and
design could result in imitative and unimaginative products due to mismatch-
ing technology readiness and development strategies that are unaligned to
current customer requirements. There are other transverse drawbacks due to
digitization, such as knowledge leakages (Alberti, Pizzurno, 2017).

62 Journal of Innovation Economics & Management 2023/1 - n° 40



What are the Challenges and Enabling Technologies

La¢s

A31ueIN241D 104 S81681841S UBISSP JusidlyIp alIinbay «

ubisep AQ aAljelsusbal pue 8AI3eI0}SSd 8Q O)

J18pJo Ul Bulpedsed pue ‘BuljoAded ‘Bulinidejnuews) ‘asnal
1onpoud sAosdwi 03 UBISSP Je|N2UID Ul S||IYS P|ING 0} PadN e
uoljisueJy ayjy ajeyl|ioey

0} J9pPJ0 Ul sa1bojouyds] |eybip Ajje1dadse pue uoljeloge||od
J01285-S504D pue 8|9AD-5504D Ul 8s1348dxd d14109ds alinbay »
SJolABYSQ dlydJeue Jayied pue ‘pauuedun

‘Po1oadxaun 0] pes| P|nod s|enplAlpUl [euldalxe Bulbebul «
ubisep paJeys Ajusdo

JO 8sed 8y) ul sjusred BUIlSIXS J0) 108dSaISIP |e1IUS}Od «
BUIDINOSPMOUD

pue ubisep usdo ul Buluaied yiym Buljesp ul A3Ndi4Qg
BulioaUIBbuD 9SJ9A8.

woJ) ubissp ayj bulpiebad sensst A1|1qi6s| Bulbiswg «

Awouoo3]

JejnoJi) ‘ubisaqg
uadQ (AdS) ddN
10} BIPBIA |BI1D0S 11d

asnay

% ©|2A2-8417 30NpoId
pue BulissulIbugy
9sJoARY ‘dIysiaumQ

uBiseQ-0d [e120S ZS

RSIAS)

SjuswaJlinbal Jawo03snd jualind 0} sa1bajelis Juswdo|aAsp
1onpoud Jo Juswubije pue ssauipeal ABojouyos)l

JO S|9A8| BY3 UM SJDJJIP BIPDW |RID0S JO 9SN By »
uollespl 30npoud Jusisjip 40} suonedidde

e|paw |e100S JusJ4al)lp JO uoljejuswa|dwl alinbal pPjNoD «
||e 4O} 30U puUe SIBWNSUOD [ejUBWIISdXS BUNOA

104 ©|ge3}INs 9JoWw 9q YBIW SISW0ISND YIM UOI3edUD-0D) »
S1oNpoad dAljeUIBRWIUN PUR BAI3RIIWI Ul }jNSal

ued ublisep pue uoljeapl 30NpPOoJId Ul SIBUWO0ISND BUIA|OAU|

(ads) adN
10§ IPSN 01905 11d

uol13}e8.2-0d
ul siep|oyaxels
||e Buibebug

uolesp| e190S |S

4§94

syoegmeiq

spdoouo)

abusjeyd

o
()]
3
b

sy)oegmeup pue sabuajjeyd sabeis Dd 11d 4o uondussaq - § d/qel

63

n° 40 - Journal of Innovation Economics & Management 2023/1



Marc Pallot et al.

uaddey 03 AWOUOD® Je|NDJID
9y} 404 p|aljuselb wody suleyd A|[ddns ubisep-a4 0} PaoN e
19A 1SIX® J0U Op S1xJew

0
)
B
uey-puodas pue suleyd A|ddns 9SI9AaJ SBSED [PJdASS U Awouoss yoeoidde o
199S puey-p P ey Al _ | JenaJd ‘uleyd Alddns uleyd A|ddns =]
asn J1ay} Jo1je s|elajew . -
yoeoudde 1|Q 9SJoADJ B 91el}u| o
W04} ®NjeA 83e84d 03 MOY UO YdJeasal 810w PadN » @
sjonpoud @
pasn JO UOI}08||0D Y3} BUIMO||e SDI3SIBO| 8SJ8ASJ JO YoeT » o
108J}J8 BuldAjoloud sy 01 Bulpiodde %)
91SeM BWO029Q ||IM |elialew Buliulid gg ayj 4O 1SON M
siaqund Aouaioilg 2)sem °
¢dss ags Bulpeay 40y |eliajew PajdAdal UO JUSWISBAUI JO YOBT 924N0Say ‘sqeged 1onpoud Jo |aAs| g
8|ge|oAdal S| |eluajew Bunuld g ayi Jo 1ded AjUQ . ‘yoeoudde ||Q 1S®MO| 8y} aJnsug <
1onpoud pazijenpliAlpul 418y3 81es4d9J 0} pabeinodus 2
aJe siawnsoud a|lym a1sem uoi3onpoud paseatou] « m.
BulinjoeinUEW Q
‘ C
paINqLIISIP JO 8sed ayj Ul A|je1oadss ‘S19XJOM J04 8)es ale K195€5 19nPOId s
SUOI}PUOD BUIXIOM JOU JO Jayldaym ssasse 03 A3 Nd1Qg « pulinjoeinuUe| pue UoRANPoJd Ul m
zgss .m.QOSm_ Ul P|OS pue paJinidoejnuew Jl 8A1308J41g SuUlyde oY) Um.N_“mLuoEmm_ Kyoyes _mco:masuuo.
6°2 suolje|nBal A3o4es YiIM aul| ul 89 1snw 31 painjdoejnuew uol3oNpodd BUILISOUOS
10 paubisap usaq sey 3onpoJdd syl moy JO ssa|plebay . pazi|enplAlpuU| :
suolye|nBaJ A|ddy
uol3oNpPoJd [ED0] PBINQIIISIP JO IXBIUO0D 8y} Ul paljdde
aJe suolle|nbaJ Ajajes moy uo yoeoiadde ||eJBAO JO YOeT «
s30840p 10npoud jo
9SED Ul 848D pue SIYBIJ J8WO0ISND PaIdpPISUOD A|JUBIDIJINSU] «
suolnje|nbaJ Aajes ayj Smo||o) 2oueansse Ajljenb
pulinjoenue|l
19¢S Al4adoud 1onpoud ayj 30U JO Jayiaym ssasse 03 A3 Nd14q « ) paljlan g Ayjenb
uadQ ‘yoeouddy J|Q
paJinsse ag ued Ajljenb 1oNnpoJd ayj ssessy
10oNpoJad 8yl 30U JO J8YIdYyM U0 saanpad04d Jadoud JO 3oeT «
P8[|0J3U0D S| UOoI3dNPOId MOY UO JBUuuRW PS[|0JIUODUN »
49y sysegmeiqg sydaouo) abuajieyd abejs

Journal of Innovation Economics & Management 2023/1 - n° 40

64



What are the Challenges and Enabling Technologies

'810Z 18 19 I3YISIIH /10Z 1@ 19 jjduessalg 1aLS

Z10Z "[e 19 Jjjouessalg 11g9S

‘6102 ‘eedusiier zue7 :gggs

‘6102 ‘eedussier zueq zgses

‘6102 ‘eeduanier ‘zued:lges

‘600Z "/ 38 ulpuns 'SL0Z /e 38 0D ‘800 "[e 18 Jjj8pieled ‘90 “|e 18 uax20g /I0Z “|e 18 /jjauessalg 9/0Z HSsmopuemsaT '6/0Z ‘eedusrier zueq \azs
'910Z /€19 S142q0Y :ZI0Z I8 12 NIYD ‘010 /e 38 ueuind Z10Z “1e 19 NYZ 110 Y3XIeM edV ‘L00Z 49llid ‘@fueid 1als

BuljoAd8. %)
|eD0| PoINQIIISIP JO 85D 8Y3 Ul A||e1oadss ‘SiaXJoM ay] 104 M
SUOI}IPUOD BUIYIOM 8JeS 104 8A130841J BUIYDR|A PalepleAUN « 9
BUIDINOSINO 03 anp Bul|D2ADda4 pue Buljjuewsip o
ul A}e4es |euolednod0 BuluI8dUOD suolie|Nbad paljddeun « Ajajes Buljpuewsip o
uolyoesyoud o
(5]003 pue spoyjaw pue uoiyosjoud c
. |EIUBWIUOIIAUS &
19/S Juswdinba) s82JN0SsaJ JUBWSSaSSe Bulieys saljndij4ip Ue uoilenGau |EIUBWIUOIIAUS ®
031 anp Ajljenb pue sse20.4d BUl|DAd8J PB||0IJUODUN « £ “u oule Ms_ BuUIUIBOUOD
ABJuaus padnpoid g SUOISSIWS HiiqeuieIsns La suolye|nBaJ A|ddy
BuriNseaw sal3|Nd144ip 03 anp Ajljenb BuloAdad pajepljeAun «
sse204d BuUl|DAd84 8Y3 JO 8oURINSSE Alllenb pa|joJ3uodun .
welsAsode pue
¥JOM}BU 8snaJd ay] BulpJiebad SUJaduo0d |edIyle Bulbiawl «
49y sysegmeiq sidaouo) abuajieyd abejs

65

n° 40 - Journal of Innovation Economics & Management 2023/1




Marc Pallot et al.

Identified Co-creation Challenges and
XR Implementation Benefits

Regarding the enabling technologies, the analysis of selected articles
focuses on immersive technologies, especially XR (Table 6), leaving analysis
of the remaining identified enabling technologies like AM, BD, Al and IoT
to future work.

It appears, as was the case some decades ago with CAD/CAM technolo-
gies facilitating the industrial design of products, that XR technologies greatly
facilitate the immersive design of compelling experiences (Pallot, Richir,
2016). However, social immersion and distributed collaboration are emerg-
ing trends in the Immersive Virtual Environment (IVE) research context
that have actually turned out to be hot research topics toward an Immersive
Collaborative Environment (ICE) platform in which all stakeholders can be
immersed. Empirical studies on the use of XR technologies have highlighted
the positive impact of the use of IVE (VR/AR/MR) for stimulating imagina-
tion and creativity (Fleury et al., 2020; Mille et al., 2020; Gorisse et al., 2020)
leading to an increase of fluency and originality of produced ideas. Other
empirical studies have demonstrated the power of virtual prototyping within
the ICE (Pallot et al., 2017; Dupont et al., 2018) and transverse drawbacks like
cybersickness phenomena induced by immersive environments, as well as the
fact that XR devices currently remain expansive.

Conclusion and Future Work

This study has several limitations inherited from the fact that previous
relevant work might have been missed or wrongly discarded. This is due to
the subjectivity of the selected articles considered as most relevant through
the search keywords. The decision to group the challenges, benefits, and
drawbacks within NPD PLC stages is also an arbitrary decision, even if
extremely useful for avoiding the duplication of benefits. The identification
of the NPD PLC stages is based on previous work; nonetheless, these selected
PLC stages are not recognized as a standard among scholars. Despite the
fact that we have used many keyword synonyms in the search process, some
challenges, benefits, and drawbacks might have been missed as well. Further
to this, despite the fact that we started by using an overall Google Scholar
search in order to identify the most prolific databases, there might be other
databases and potentially relevant articles that we have missed.
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This study investigated the challenges, induced potential benefits, and
possible drawbacks as well as enabling technologies to implement this renewed
DIT approach. Regarding enabling technologies, this study was restricted to
the analysis of challenges overcome by XR technologies and their induced
benefits, as well as transverse drawbacks at the earlier stages of the NPD
PLC. Overall, this study contributes to the required clarification of the DIT
approach and implementation. It also contributes to bringing new knowl-
edge to both scholars and practitioners interested in the democratization of
innovation, design, and manufacturing as well as individualized products.
The results confirm the uniqueness of this DIT approach, which stands at
the crossroads of several phenomena, namely: (i) the 4" industrial revolution
(14.0); (ii) the digitization era; (iii) the consumer trend toward individualized
products; (iv) the democratization of innovation, design, and manufacturing
through the digital economy and its satellites, such as the platform/sharing
economy; (v) and the increased citizens’ concern on sustainability driving
the implementation of the circular economy. They also demonstrate the
long list of challenges to be overcome to implement this DIT approach and
induced benefits as well as possible drawbacks; though this study has revealed
a lack of empirical studies that observe these negative impacts while there is
a plethora of observations on positive impacts.

Last but not least, XD technologies appear to be an appropriate enabler
of DIT implementation, especially at the ideation and design stages, thanks
to the power of virtual prototyping, enabling stakeholders’ ability to: (i)
quickly reach a mutual understanding of an idea, its related concepts and
usage scenario; (ii) anticipate the resulting UX; hence, the ability to deduct
the degree of customer satisfaction and a willingness to adopt the represented
solution; (iii) acquire the necessary knowledge by quickly learning by doing
without any risk; (iv) follow a secured step-by-step process to fulfil a task.
Finally, besides a SWOT study on the 14.0 implementation (Calabrese et al.,
2020), we did not find any previous study on the identification of challenges,
benefits, and drawbacks covering the same spectrum of implementation plat-
form. Therefore, we had to identify and collect these within previous studies
from different publication streams such as the more obvious ones within SPD
and SM research communities, as well as less obvious ones within NPD and
social media intersecting the digital economy, platform/sharing economy and
14.0, as well as immersive technologies.

In terms of drawbacks, besides the fact that there is a scarcity of empirical
studies on negative impacts, we found some significant drawbacks such as the
lack of suitable customer skills for appropriately contributing to design and
manufacturing activities. This could result in imitative and unimaginative

n° 40 - Journal of Innovation Economics & Management 2023/1 71



Marc Pallot et al.

solutions, and transverse ones such as peoples’ concern about ownership and
respect for regulations (Lanz, Jarvenpid, 2019). The DIT sustainability, indi-
vidualization, and democratization approach looks promising for the fashion
and furnishing business sectors, especially for fulfilling demand from young
digital natives and sustainability-aware customers, as this is currently ongo-
ing in the tourism sector in order to abandon the unsustainable mass tourism
approach. In terms of future work, it would make sense to carry out surveys
about DIT players’ expectations (e.g, manufacturers, makers, designers,
interior architects, marketers, consumers, prosumers) whatever the business
sector. Such surveys would constitute the second step of a holistic appraisal,
as the first step was the literature review that allowed us to identify the most
relevant DIT implementation challenges, induced benefits, and drawbacks.
Then, based on these two steps, a conceptual framework could be developed
in order to obtain a comprehensive picture of DIT implementation, through
enabling technologies (XR, BD, Al), including benefits and drawbacks as
well as a better understanding of business opportunities and risks. Finally, an
analysis of the remaining enabling technologies (AM, BD, Al) needs to be
carried out in order to identify their particular induced benefits and draw-

backs.
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