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Abstract

Studies on design for sustainability indicate that the concept of Sustainable Product-Service
Systemn (S.PSS) is a promising approach to bring radical changes in the production and
consumpfion system with environmental, socio-cthical and economic benefits. The furniture
system bas been recently identified as one of the key sectors that should be addressed and
improved for environmental sustainability and economic prosperity in the Circular Economy
Action Plan (European Commission, 2020). In this respect, this paper presents a case study
research aiming to explore and characterise the offer model of S.PSS when applied to the
furniture sector as a promising win-win approach towards sustainability. The result indicates
that applying S.PSS in the fumiture sector can bring win-win benefits for a low environmenta)
mmpact and a high economic value, even though with some peculiarities compared to the known
general win-win S.PSS economic and environmental benefits. Some reflections are given
concemning this approach in the socio-economic crisis taken by the Covid-19, which is made
around the opportunities that S.PSS applied to furniture can extend the access to high quality

and well-designed furniture to even low-income individuals and entrepreneurs.

Keywords: Sustainable Product-Service System, furniture system, Design for Sustainability,

system innovation. Life Cycle Design

1. Introduction of the furniture sector’s environmental impacts and possible solutions

The furniture production and consumption system is a resources intensive sector with high input
and output related environmental impacts. Each year, around 42 million tons of furniture are
produced, of which 57% are wood made furniture, 20% are upholstered furniture, 12% are
metal made furniture, ete. {Tomaselli ez al,, 2014; Forrest et af., 2017). This means vast

environmental impacts caused by the furniture sector in resources input and waste emission. As
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a result, furniture has been recently tdentified as one of the key sectors that should be addressed

and improved for more sustainable development (European Commission, 2020).

These negative environmental impacts of the production and consumption system accelerated
rescarch on the causes and solutions to these problems. Moreover, it has become a necessity (o
take radical steps towards sustainability in a systematic way. Former proposed method for
product innovation, specifically environmental sustainability products design (even known as
Life Cycle Design, LCD), is crucial to improve products’ environmental performance
concerning the life cycle processes {Vezzoli, 2018&; Ceschin and Gaziulusoy, 2019). However,
based on the production and sale of products in traditional business logic, manufacturers are
usually not economically interested in optinusing the sustainability along the product’s life
cycle, for example, extending product lifespan (Manzini et al., 2003). From these aspects, it is
necessary fo move from product innovation to a more systemartic approach. Researchers
underhine system innovations. which mean production processes and artefacts, patterns of
consumption and access to goods and services are all under discussion (Brezet, 1997; Adams
et al., 2015; Manzim, 2002). In this aspect, Sustainable Product-Service System (S.PSS) is a
promising one (Manzini, 2002; Tukker, 2004; Vezzoli et al.. 2014; Vezzoli et al., 2021;
European Commission, 2020}, The-definition of a S.PSS is “an offer model providing an
integrated mix of products 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
stakeholders of the value production system (satisfaction system), where the ownership of the
product/s and/or the life cycle services cosis/responsibilities remain with the provider/s, so that
the same provider/s continuously seelk/s environmentally and/or socio-ethically beneficial new

solutions, with economic benefits™ (Vezzoli et al., 2021).

The research hypothesis of this paper, described in chapter 1, is that S.PSS tor the furniture
system could bring win-win benefits for environmental sustainability. economic prosperity and
social cohesion with its it p%ulmgiﬁe_\m, ' ’ -

The paper describes the S.PSS’s general win-win benefils in chapter 2. Chapter 3 states the
method for the case study: Chapter 4 describes the detailed information of a representative

furniture S.PSS case and a cross-case analysis of 8 furniture S.PSS cases. In Chapter 5, the
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After analysing each case, cross cases analysis is conducted. The aim is to compare the S.PSS
for furniture configuration, satisfaction unit, offered products & ownership, offered service &

provider, payment method and sustainable win-win benefits.

4. The outcome of case study analysis

Eight cases are analysed according to the case study format. All cases’ information has been
recorded in jLeNrS network?. The following part recorded one representative S.PSS for furniture

case to show how cases are analysed.

4.1 An example of furniture S.PSS cases - Furniture as a Service (GISPEN, the

Netherland)

4.1.1 General information

Brand name -Gispen

Producer/provider /alliance of providers | -Gispen

Company location -The Netherland

E-mail - infoi@gispen.nl

Website - hitps://www.gispen.com/en/

Start (year) -1916

State -ongoing

Link to video - https://www.youtube.com/watch?v=XxQwZtVGu-k

Source of information - KATCHE project, {Bosch et al., 2017), (Pergande et al.,
2012). {Zancul et al.. 2011)

4.1.2 Furniture products analysis

i) Furniture characteristic

Furniture series (name): Triennial seats
category - chair
Main materials -steel, textile, wood, foam

-use standard components and modular structure; design
for casy disassembly:

Material consumption reduction -none
Material Life Extension for furniture -mono-raterial strategy; design for easy disassembly
Texicity reduction for furniture -none

Energy Consumption Reduction for furniture | -none

Resonrces conservation/biccompatibility -none

i) Short description of furniture products
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*  General information of the project including brand. location, contacts, start year, project

state, video (interview or introduction). source of case’s information;

*  Furniture analysis: (i) fumniture characteristics including category, main materials and life
cycle design strategies (i.e. fumiture use exiension/intensification, material consumption
reduction for furniture, material life extension for furniture, toxicity reduction for furniture,

R L g '
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energy consumption reductidi: for fumiture, resourtes conser-\-iiffon.-bmcmhpahbmty for

furniture). (if) furniture description. (iii) sustainable benefits;

*  Furniture PSS analysis: (i) System characteristics including providers, customer, S.PSS
type, satisfaction unit, offered products, offered services; ownership of products and
payment mcthods. (ii) System description. (ili) Sustainable benefits of the system,
mcluding environmental benefits, socio-ethical benefits and cconomic benefits. (iv)
stakeholders interaction showed with system map (developed by the LeNs network®, see

figure 2);
*  Limits and barriers of the system (if there are);

+  Pictures to show products and systems.
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Figure 1. Case study format

3.4 Cross-case analysis

4 hitp://www.lens-international.org/
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Figure 8. the win-win benefits of S.PSS for furniture (Resources consumption minimisation)
5.3.5 8.PSS for furniture facilitates resources renewability/biocompatibility

When we enjarge the furniture system to include some type of energy/materials consumning furniture in
use, such as a workstation, and the S.PSS for furniture provider has an all-inclusive offer of fumiture
and resources during use, with pay per period/time/satisfaction {e.g. furniture and energy production
unit). the higher the proportion of passive/tenewable sources (environmental benefits). the higher the
profit, i.e. the payment minus (among others) the costs of sources {economic bencfits). Hence, the
furniture producer/provider is driven by economic interests to design (offer) for resources rencwability.

See higure 9.

assuiming such an S.PSS offer where the furniture provider is selling the access to the
furniture workstation with all-inclusive the energy, with pay per satisfaction
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Figure 9. the win-win benefits of S.PSS for furniture (Resources renewability/biocompati bility)
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3.3.3 S.PSS for furniture facilitates material life extension (recveling. energy recovery)

As far as the S.PSS for furniture provider is selling all-inclusive furniture with its end-of-life treatment,
the more the materials are either recycled or incinerated with energy recovery (environmental benelits),
the more costs are avoided of land(ifling, the purchasing of new primary materials or energy (economic
benefits), see figure 7. Hence. the fwmiture producer/provider is driven by economic interests to design

for material life extension (recycling, energy recovery efc.), by applying furniture LCD strategies,
meluding adopting the cascade approach for furniture; sclecting materials with the most cfficient
recyeling technologies; facilitating collection and transportation of disposed furniture; identifying
furniture materials; minimising the number of non-compatible fumiture waterials and/or facilitating

their separation.,

assuming such an 5.PSS offer where the provider is selling all-inclusive the furniture with its end-of-life treatments

L L e e L R L L
L e L e L e R

L

DDCh
ar R R R R R R R R R R R R N S
O k @ recyclting

Supplier =
. product + end-of-life cnets

+ Pre-production  treatments .
% * Production : tandtid
@Vistribution s M

Pre-production
Produttion
Distribution

=
-
-
=
-
-
-
-
=
=
=
.

-

L L

T
-
B

B . 3
G e
e to

The £40RE the materials are recycled and/or the energy is recovered
The #4ORE are the avolded costs of landfilling and purchase of new primary material and energy

ECONOMIC INTERESTS OF THE FURNITURE PRODUCER/PROVIDER
DESIAN {OPFER] for MATERIALUFE EXTENSION IRECYCUING, EREREY RECOVERY]

Figure 7. the win-win benefits of S.PSS for furniture (material life extension)
5.3.4 S.PSS for furniture facilitates resources consumption minimisation

As far as the S.PSS for furniture provider is selling all-inclusive access to furniture and responsible for
the resources (i.c. malerials and energies) it consumes during its life cycle slages, the higher the
resources efficiency in all furniture life cycle stages (environmental benefits), the higher the profit
{economic benefits), see figure 8. Hence, the furnilture producer/provider is driven by economic
interests to design/offer [urniture and/or services thal minimise resources consumption by applying
furniture LCD) strategies, including minimising the material content of furniture, minimising scraps and
waste, minimising or avoid packaging, minimising material consumption during use and minimising

energy consumption along the furniture life cycle.
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