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paper presents the results interpretation of the case study analysis: furniture specific S.PSS
types. S.PSS for furniture characteristics and the win-win benefits of S.PSS for [urniture.
Chapter 6 gives some reflections 1o overcome cases™ limits and barriers. A special attention is
given to the Covid-19 pandemic crisis. Chapter 7 summarises the main findings of this research

aud proposcs steps for future research.

2. S.PSS general win-win benefits

Some authors (Vezzoli et al.,, 2021) proposed six win-win benefits of S.PSS. When products
ownership and:or the economic responsibility for the life cycle performance remain with the
providers (producers) who sells a unit of satisfaction rather than (only) the product, the
providers {producers) have direct economic and competitive interest to reduce the products’
and/or the services’ environmental impacts through design and development. In other words,
an S.PSS producer/provider is economically interested in design for 1) Product lifespan
extension; 2} Product use intensification: 3) Resources (materials and energy) consumption
minimisation; 4) Resources renewability/biocompatibility; 5) Material life extension (recycling,

energy recovery, compost); 6) Toxicity/harmtuliess minimisation.

3. Method for Case Study Analysis

The theory about the application of S.PSS in sustainable furniture design is quite limited. Some
proposed furniture PSSs are not necessatily sustainable. The Case study method is selected in

this research as coherent for studying new areas and issues where little theory is available

J/ {Eisenhardt, 1989: Yin, 2014).

Since evidence from multiple case studies is often considered more robust (Herriott and
Firestone, 1983), multiple case studics are conducted in this paper. Selection criteria for cascs
and information analysis format are defined. Eight furniture S.PSS cases have been deeply

analysed. Then a cross-case analysis is conducted to verify similarities and differences of S.PSS
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3.1 Aim and objectives of case study analysis

This case study analysis aims to verify and characterise S.PSS’s win-win economic and
environmental benefits into the furniture systems. In particular, verity whether and under what

condigon applying the S.PSS approaches to furniture design and offer makes the provider
i ¥

economically interested in improving furniture’s environmental performance,
3.2 Coliection and Cases selection criteria

This case study research of S.PSS applied to fumniture is made over literature review and desk
research. At first, a literature review is conducted with kevwords ‘furniture’ or ‘fumiture
design’; ‘sustainable’ or ‘sustainability’ or ‘design for sustainability’ or ‘Product-service
system’; “case study’ or ‘case analysis’ or ‘case’ with the google scholar tool to search best
furniture cases. Then, desk research is conducted over three European Union-funded furnitare
projects, three research institutions” websites, more than 42 furniture companies’ websites and

five online interviews (or videos).

Based on the literature review and desk research, 22 sustainable furniture PSS cases come from
15 scientific papers, one book, one furniture project (Katch-e"), three research institutions
(LeNS network®, Ellen Macarthur Foundation® and W rap’). All these cases are coherent with
the general definition of the Sustainable Product-Service System (already presented in the

introduction chapter). At last, eight sustainable furniture PSS design cases are selected as the

best cases for this paper.
3.3 Analysis of cases

A case study format (see figure 1) is designed to collect and analyse case information, including
the offered furniture producis and services (i.e. the satisfaction unit), stakeholder configuration,
sustainable benefits, etc. Specifically, the case study formal is structured in the following

sections:

! https://www.katche.ew/
* https:/‘www.ellenmacarthurfoundation.org/

3 https://wrap.org.uk/
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La conferenza dei servizi

I soggetti delle stazioni appaltanti coinvolti nella fase di esecuzione di un
appalto di fornitura di beni e servizi sopra soglia comunitaria.

I1 Collegio dei Revisori dei Conti: costituzione, compiti e funzioni.

Legge di delega e decreto legislativo delegato

Il candidato crei un documento word scrivendo il seguente testo
utilizzando il carattere Arial, dimensione del carattere 12, interlinea
doppia: “La presente comunicazione ¢ trasmessa attraverso posta
elettronica certificata all’indirizzo indicato dalla S.V.”; il candidato poi
salvi il file in pdf.
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All Gispen’s furniture is suitable for Faas, especially the modular collections, like Triennial

- ‘ ;

seals (sce fgure 4). The Triennial seat is manufactured from 75% standard COMpOonents
universal for other furniture groups. For example, the backrest of a chair can be used for a bar
stool, Thg design increases the usability of each component in future life cycles. The series is
designed for casy disassembly. The backrest can be replaced or swapped on-site by one person
within 10 minutes without catlsjng.an ydamages duc to one'screw conpcet_io‘.ﬁ. The textile cover
s held by a zipper, which is easily upgraded on-site. Material blends are avoided, the frame

(steel) and the cover (fabric) are detachable from the seat (wood and foam).

iii) Characteristics of the reduction of environmental impacts

The furniture is designed for disassembly, which could extend the lifespan due 1o possible repair
and upgrade. Design for disassembly and mono-material design could support materials life
extension for further recveling.

4.1.3 Furniture Product-Service System analysis

i) System characteristics

f x =

Systeny confisurafion: _ B2H o B2(

Provider/s (role) -(iispen

customer’s (type) -business or individual

5.PSS characteristies: ,

Type of S.PSS -result-oriented

Unirt of satisfaction -users have access to well design fumiture and all-inclosive lile
cycle services

Offered product/s (related producer/s) | -office fumiture

Ownership of the offered product/s -Gispen

Offered service/s (related supplier/s) - delivery, installation, maintenance (annual chieck-ups, regular
cleaning), repair. upgrade, replaceinent and recoufiguration
(when the users” needs change), take back and so on,

Access payment -pay per month

——)

ii) System description

Gispen is an office furniture manufacturer and provider that offers a ‘Furniture as a service
(FaaS)" solution (see figure 3) (o users. FaalS 1s a subscription which leases ofTice fumiture and
services with a fixed monthly fee. Gispen keeps the ownership and provides well-designed
[urniture (suitable for refurbishing and remade) with all-inclusive services ol delivery,
installation, maintenance (annual check-ups, regular cleaning), repair, upgrade, replacement

and reconfiguration (when the users’ needs change), take back and so on. The stakeholder
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Interaction is shown in figure 2. Customers pay per period of use which avoids costly fees for

purchasing and services.

iii) Sustainable benefits of the system

Singg'the ownership is retained by Gisper, who gets paid per month, the longer the furniture
last, the more benetits for Gaipen, 50 it is economically beneficial for Gispen to design furniture

for life extension. The more the materials are recycled, the less cost of purchasing new materials,

80 it is economically beneficial for Gispen to design for material life extension.
4.1.4 System map

5. Gispen pays lechnicians salaries
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Figure 2. Siakeholders interaction for Gispen case (svsiem map)

4.1.5 Pictures
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Figure 3. Frimniture as a service Figure 4. modular Triennial seat

4.2 Cross cases analysis

3

The cross-case analysis is shown in table 1.
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@ privatizzazione del pubblico impiego e tutela giurisdizionale.

Il programma biennale dei servizi e forniture.

Il Rettore: modalita’ di nomina, compiti, funzioni e durata dell’incarico;

Decreto legge e legge di conversione.

Il candidato crei in un documento word un elenco puntato scrivendo
“comma uno, comma due, comma tre, comma quattro, comma cinque” ed
utilizzando il tipo di carattere times new roman, dimensione del carattere
10.
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5. Results Interpretation: a refined definition and classification for S.PSS when applied f

Furniture systems
5.1 Classification of S.PSS for furniture

any researchers (Manzini et al., 2003; Tukker, 2004: Vezzoli, 2007: UNEP and Delft University ¢

sy

cchnology, 2017) classified PSSs into three calegories: product-oriented PSS, use-oriented PSS an

resutl-oriented PSS. [When analysing former cases, 1t emerges that a refined classification for furnitw

S.PSS is needed to well describe different offers in the furniture sector. The type of S.PSS for furnitu

is thus being redefined as:

. Product-oriented S.PSS for furniture is *S.PSS adding value to the furniture’s life eyele’. To |
specific, a company/organisation (an alliance of companies/organisations) provides furniture a1
additional all-inclusive services, ie. design, maintenance, repair, upgrading, substitatic
reconfiguration and fumniture end-of-life treatment. ctc., (o auarantee life cycle envirommen!
performance of the furniture which is cold to the customer. The customer owus the furniture, [
the responsibility is reduced during use and end of life stages, and pays all-inclusive the furmin
with additional services, like the Rype office take back service case.

e Care-oriented S.PSS for furniture could be defined as *S PSS enabling furniture care platforms
customers’. To be specific, a company/organisation (an alliance of companies/organisatiol
provides access to farniture and‘or furniture care tools with support services, enabling custom

to care furniture, e.g. custorners are enabled to care for design, delivery, installation. adjustme
maintenance, repair, upgrading, substitution and reconfiguration. etc. In this case, the custor
does not own the furniture and/or furniture care tools but operaies them to obtain a spec
furniture use/care “satisfaction’. She/he pays per use of the furniture and/or furniture care to1
like the BMA case.

e Resul-oriented S.PSS for furniture could be defined as ‘S.PSS providing furniture and full servi
to customers’. To be specitic, a company/organisation {an alliance of companies/organisatic
provides access o furniture, with all-inclusive life cvele services, ¢.g. furniture interior/lay
design, delivery, installation, maintenance, repair, upgrading, substitution, reconfiguration
end-of-life trearment, etc. The customer does not own the furnitwre. The provider carries out

eyele services, being paid per satisfaction unit. Like the Gispen Regus case.

~
Tablel. The comparisen wnong diffcrent tvpes of S.PSS for furaiture
7 & Gl Ay E )
Product-oriented $.PSS for turniture Care-ortented S.PSS for Result-oriented S.PSS
fumiture furniture
" N ) ‘ ’ ot LTI :
Product Furniture %= " Furniture and tools {and or Furniture
platform}
Servives All-inclusive additional services Fnabling life eycle services Life cycle full serviu
Ownership Customer Provide(s) Provider{x)
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L’ attivita’ discrezionale della p.a.;

Ll
e

L’ acquisto di beni e servizi infungibili.

11 Direttore Generale: modalita’ di nomina, compiti, funzioni e durata
dell’incarico;

I1 sistema delle fonti del diritto europeo (tipologia e applicabilita)

I1 candidato crei un documento word scrivendo il seguente testo in corsivo
con tipo di carattere calibri, dimensione del carattere 11: “L’attivita
amministrativa persegue i fini determinati dalla legge ed ¢ retta dai criteri
di economicita, di efficacia, imparzialita, di pubblicita e di trasparenza
(...)”; inserisca poi una nota a pi¢ di pagina con i seguenti contenuti: “cfr.
art. 1 della legge 7 agosto 1990 n. 241 s.m.1.”
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assuming such an 5.PSS offer where the prowvider is offering the furniture retaining the ownersh}p and-being paid per unit
nteriance, repair, upgrade, reconfiguration, substitution

of satisfaction, or offering all-inclusive the furniture with its mai
and end-of-life treatment

e

B PP EENS RIS P IR SENANET SRR AR RS
. .

.
.

- - Pra-productien
. ) @ :E:."f;‘a‘ : g% Production
X ricd By s Distribution
@_ * Production R 3 2 ;
6 Distribution

= ® [ ]
g L

@errjrrronsennenes

el

2/ per

End of ¥

CNEW | § USUAL

The LONGER the furniture last
The LESS are the costs of pre-production, praduction, distribution and disposal

ECONOMIC INTERESTS OF EEE PRODUCER/PROVIDER
DESIGN (OFFER) for FUBNITURE’S LIFESPAN EXTENSION

Figure 5. the win-win benefits of S.PSS for furiiture (furniture life extension)

S.PSS for furniture facilitates furniture use intensification

e
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.Y N
j\ As far as the/S.PSS! for furniture provider sells a shared use of furniture to various users, the more
—_— | —
intensively the furniture is used (environmental benefits), the higher the profit fecenemic benefits).

o

P adh
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figure 6.

assuming such an S.PSS offer
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where the provider is selling a shared use of furniture (or furniture's components)

The HIGHER the profit

ECONOMIC INTERESTS OF THE PRODUCER/PROVIDER
DESIGN for INTEMSELY USED FURMNITLIRE

The A0ORE intensely the furniture (or furniture's components) are used

Figure 6. the win-win benefits of S.PSS for furniture (furniture use intensification)

ensify furniture use. }Gee
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£uyment Pay for furniture and all-inclusive additional Pay per aceess to furniture Pay per access to fumiture and
sarvices and enabling life cycle life cycle services
servives
EXamples | i) Addivional take back service (Rvpe Officer, | i) Enable users for i) Co-living:

1) On-site assembly (TKEA);
1i1) Production based on pre-determined

ereonomics heeds/Leasing
(BMA)

i) Co-working;
iii) furniture as a service: leasing

demand (Shangpin home); (Gispen)
Jv) Platform facilitate locally made fumiture

s (open desk)

5.2 8.PSS for furniture refined definition

For what we have analysed and proposed in previous chapters, a refined definition of S.PSS could be
given when applied to furniture: “S.PSS for furniture is an offer model providing an integrated mix of
furniture and services that are together able to fulfil a particular customer/user demand (to deliver a
“unit of satisfaction™), based on innovative interactions between the stakcholders of the value
production system (satisfaction system), where the ownership of the furniture and’or the life cycle
services costs/responsibilities remain with the provider/s, so that the same provider/s continuously
seek/s environmentally and/or socio-cthically beneficial new solutions, with economic benefits”

{adopted from Vezzoli, et al.. 2021).

5.3 Sustainable Furniture Product-Service System environmental and economic win-win

benefits
5.3.1 S.PSS for furniture facilitates furniturce use extension

As far as S.PSS for furniture provider is offering the furniture, retaining the ownership and being paid
per satisfaction unit, or offering all-inclusive furniture with its maintenance, repair, upgrade,
reconfiguration, substitution and end-of-life treatment, the longer the furniture or its components last
{environmental benefits), the more the furniture producer/provider avoids or postpones the disposal
costs plus the costs of pre-production, production and distribution of new furniture substituting the one
disposed of (economic benefits), see figure 5. Hence, the furniture producer/provider is driven by
economic interests to design for lifespan extension of furniture by applying furniture LCD strategies.
including: facilitating furniture maintenance, facilitating furniture upgrading and adaptation, designing
furniture for reliability, facilitating/enabling furniiure reuse and remanufacturing or designing for

disassembly.

575
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L7 accesso agli atti

Requisitiﬁ generali e. speciali per la partecipazione degli operatori
economiici ad appalti pubblici

I1 Senato Accademico: modalita di nomina, compiti e funzioni
Riserva di legge e principio di legalita

Il candidato crei un documento word nel quale inserire una tabella
composta da n. 4 colonne € n. 5 righe; unisca le celle della prima riga
scrivendo in maiuscolo ed in grassetto la parola “TABELLA”; centri il
testo e salvi il file in pdf sul desktop denominandolo tabella.
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scientific debate. This is even more true under the current Covid-19 pandemic crisis which increases
poverty and incquality on a global scale. A shift towards Sustainable Product Service-System where
the ownership of the product and/or the life cycle services costs/responsibilities remain with the
provider have been studied worldwide as promising locally-based sustainable and resilient models
£nvisions a promising characteristic ofa “new normality” . sustainable for all (Vezzoli, 2021).

S.PSS for furniture could be a promising approach to deal with social equity problems. The research
assumes that, with (care-oriented and result-oriented) S.PSS for furniture, providers offer aceess to
fumiture and all-inclusive services, rather than only the furniture ownership to final uscrs, being paid
peruse of fumiture and life eyele services. This offer would avoid furniture purchasing costs, which is
frequently too high for Tow und middie-income users. Thus. furniture would become accessible to even
fow and middle-income users. Sceond, This offer would avoid cost for fumitwe mainfenance, repair,

upgrade, reconfiguration and end-of-life treatment, which is frequenily very high for low and middle-

7. Ceonclusion: envisioning a pivotal role for the designer U

The design may play a crucial role in envisioning a new generation of sustainable furniture systems

within the former framework. This case study analysis mainly verifies and characterises five main win-

win environmental and economic benefits of S PSS jnto the furniture systems. The S.PSS for tumimre
offer models need (o be designed by adopting S.PSS design approaches and Lools.

«  Adopting a “satisfaction-system” approach to design a particular “furniture satisfaction unit” and
its related furniture and serviees.

«  Adopting a “stakeholder configuration” approach to design the interactions of the stakeholders of
a particular furniture satisfaction systeni.

«  Adopting a “system sustainability” approach to design such stakeholder interactions (ofter model)
that providers continuously seck afler both environmentally and socio-ethically new beneficial
furniture solutions for economic reasons.

Finally, a set of available S.PSS tools could be used for furniture system design, and some tools need

research work for specification to be used in the fumniture sector. For example, the Sustainable Design

Orienting toolkit’ (SDO toolkit) for which a set of furniture system-specific guidelines and checklist

should be redefined.

According to what is stated by the Buropean Commission (2020), furniture is a critical impacling seclor,

and up to 80% ol products’ environmental impacis are determined at the design stage. Designers can

and must play a crucial role, which could be done by adopting “product-as-a-service or other models

SThe SDO toolkit contains a series tools to support general SPSS design, which could be find m hittp://lens-

N L AN P AT RS ]
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In summary, S.PSS for furniture 1) designs a particular furniture satisfaction unit and all related
lumiture and services; 2) designs the interactions of the stakeholders (i.e. offer model) of a particular
fumiture satisfaction system. As a result, within S.PSS for furniture offer, providers continuously seek
environmentally new beneficial furpiture solutions for econormic reasons. In other words, the financial
interest (‘)}i‘, the furniture provider (manufacturer) fosters the design of environmeuntally sustainable

fumniture’by adopting fumiture L.CD strategies, see figure 10.

Form Traditional Sale Of Furniture = To Sustainable Product—s&ruice Systems For Fumiture
SALE

INNOVATION

CUSTOMER VALUE

DESIGN FOR:

i) Furniture use extension

ii) Furniture use intensificatian

iil) Furniture material life extension

iv} Resources {materials.and energy)
consumption minimisation

v) Resources renewability/ biocompatibitity
{when enlarge the Furniture system to
some resources consumption furniture,
e.g. workstation}

- input
P outpur

Figure 10. S.PSS for furniture as a model that makes furniture LCD economically relevant for the

manufacturer/provider (adapted from Vezzoli et al., 2021)

6. Discussion

Although all researched cases have some win-win benefits among the formerly mentioned aspects, not
all furniture cases could be fully and thoroughly considered as well-conceived S.PSS. Here are some
key elements that should be considered: 1) The ownership and payment methods. With S.PSS for
furniture offers, the ownership of furniture and/or fife cycle responsibility retained by the provider who
gets paid per satisfaction unit and thus economically interested in conducting furniture LCT) strategies.
2) The role ol producer and provider. If the same furniture manufacturer offers services, the
provider/producer has the economic interest in offering low environmental impact furniture and the
direct opportunity/capability to intervene in the furniture design processes {e.g. furniture leasing in the
(3igpen case), 1., adopting some of the LCD sirategies.

This analysis focuses mainly on the win-win environmental and economic sustainability benefits.

Socio-ethical sustainability is another key benefit from S.PSS for furniture worth further research and
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