F ke
W UCLouvain ol

LOUVAIN

e e Pk |

Louvain School of Management

Author: Quentin Mertens
Supervisor: Professor Marie-Paule Kestemont
Academic year 2020-2021




Abstract

Although the concept of functional economy, i.@ ithea of using a product as a service
rather than owning it, has been around since tB@4,3he model still plays a marginal role in
the overall economy today and a key question istterstand the reasons why. More
specifically, the objective of this thesis is taide a sound conceptual framework, to
understand the underlying conditions for the madekcess or failure and finally, to examine
the current attitude of consumers towards the enuient and the functional economy
concept. This is addressed by (i) presenting a&vewif the literature on the subject, (ii) an
analysis of several case studies and (iii) thelt®sfia consumer survey. The conclusions
identify three main elements: (i) a lack of cleeaqtical guidelines in the theoretical
framework of the functional economy model, (ii) #rastence of specific business
characteristics that favor or not the model impletagon and (iii) the current relative

reluctance of many consumers to at least someesahtidel practical applications.
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The Functional Economy:

A Critical Review of the Model Based on Case Studseand
a Consumer Survey



Introduction

Nowadays, there is an ever-growing awareness amckoo worldwide about the
shortcomings of our current global economic sysaech its sustainability. As a matter of fact,
our present-day production and consumption pattdatsemerged progressively from the
first industrial revolution in the #9century and their evolution since then are mockraore
guestioned by an increasing share of the populagigmecially the youngest, with the support
of some well-known non-governmental organizatidrigeey urge governments to take
appropriate actions and companies to change thsinéss model. In the meantime, themes
such as limit to growth and decreased resourceuoopison are more prevalent than ever in

public debates along with related social issues.

This encouraged many scholars and others to lao&rfd propose alternative economic
solutions aimed at addressing those environmesgaks. Among the myriad of theories
frequently put forward, the “functional economy’noept appears undeniably as one of the
most promising approaches. In a nutshell, thisrthdeveloped since the 1980s advocates for
the implementation on a large scale of a viablenenoc model based on product use as a
service rather than purchase and ownership. This primarily to optimize the consumption
of resources by moving away from our current préidacand consumption habits in favor of
new concepts such of product life extension andsfpdor instance. Later, the social

dimension became an integral part of the model éwaank as well.

The concept is obviously not new since busineséeser the world have already proposed
solutions such as leasing or rental contracts ifoua contexts for a long time now.
However, the functional economy model still seemsepresent a marginal share of the
overall economy today and one of the main objeativiis thesis is to understand the
reasons why. Is it due to the attitude of busingsg@vernments, consumers or maybe a
combination of them all or intrinsic difficultieaherent to the model?

Keeping those questions in mind, | think that atfmajor step is to get acquainted with the
current theoretical framework offered by the fuontl economy as well as assess its links,
similarities and differences with other closelyated concepts such as the circular economy
or the product-service system. This leads metfirpresent a broad review of the existing
literature on the subject in order to define itslentying principles, objectives, methodology,

implications for stakeholders, key success faaoklimits. In the end, the most important



guestion to answer is whether the model proposedezlly be sustainable not only from an

environmental, but also from an economic and s@eapective.

| also strongly believe that it is essential to g@hore practical understanding of the
functional economy model which is why | decidedt@lyze a broad range of case studies

and to conduct a consumer survey.

Firstly, I want to figure out in a practical wayethinderlying conditions for success and
reasons for failure in implementing the functioeebnomy model. Indeed, | think this is
essential in order to better understand the adxalopment stage of the model. For that
purpose, | decided to apply a grid analysis tootggicase studies that are potentially in line
with the concept. | thus start by assessing teiformance on a set of predetermined
dimensions/criteria drawn from my previous theaadtlearnings and my review of the cases.
| then classify the cases according to some of #pacific characteristics that | consider
relevant in this context. As a result, this apphoaitns to identify which cases are more likely

(in relative terms) to implement the functional eomy model in a successful way.

Secondly, | focus more specifically on consumerkdasthink that they can act as a main
driver of the transition towards this model proddbat they overcome some barriers. This
led me to conduct a survey on the subject in JO2€ 2nd to perform a statistical analysis of
its results. This way, | first want to assess tbeagal interest and attitude of respondents
regarding environmental issues. In a second ktepfo evaluate their familiarity with the
concept of functional economy as well as theitwad® towards it. Thirdly, | test their degree
of interest in some practical solutions applying thodel as well as their readiness to adopt
them on the basis of four market applications. Mjeotive is to establish potential
(statistical) relationships among each of thoseetspand stress the underlying factors
shaping their perception and attitude. Finallgetform a cluster analysis to identify the

profile of the respondents who are the most likelpe interested in the functional economy.

Therefore, this thesis pursues a dual objectiveoritical and practical. By means of a
literature review, it first aims to provide a sowrwhceptual framework in order to better
understand the functional economy principles. Oslbasis, it then seeks to assess some
practical aspects of the model by adopting twoeddht but related angles. Ultimately, the
empirical results of the study can be confrontethétheory and some practical lessons can
be drawn. | hope this exploratory work on the fio@l economy model can bring some

relevant insights to further address our currentrenmental challenges.



Chapter 1: The concepts of circular economy, functional economy,
Product-service system and industry 4.0.: A theoretical
framework
1.1. Context of emergence
In 1986, Walter Stahel, a Swiss architect, wroteualthe context at the time in his book “The
Functional Economy: Cultural and Organizational @j&l. He claimed that back then, we
experienced increasing natural resources scagsuiting in high price volatility, growing
population along with the rise of the middle-cl@ssnce increasing global consumption),
strong inequalities regarding the distribution@aurces (at the expense of the developing
world) and lastly, saturated goods markets in stidalized countries generating overcapacity
(Stahel W. R., 1986). Most of his statements allarstine with the current situation and
some trends have even been hastened since theam ésample, according to the 1998 UN
Development Program repo20% of the world population consumes more than 80%e
world resources. All of this leads to increasitg@gle and competition to acquire resources
at the business and national level, and can ofem $purce of (political) tensions, or even
turning into war (Maxwell, 2000). On the other han@ are experiencing tremendous
technological progress and R&D advances which gpeen for improvements and bring hope
for humanity to thrive in the future. Indeed, tpr®vides many opportunities to build a
brighter and more sustainable world for the upcangenerations, despite the environmental

challenges and issues we face today, notably doartbuman activity.

This is why many scholars stemming from variouklieand areas are rethinking our current
economic model and contemplating/proposing new grsastainable solutions to be
implemented for businesses and organizations wadtiell he topic has also gained attention
in public opinion since more and more individuaslfconcerned and eager to act at their
level as well. The main purpose of this chaptéo imitroduce, in a theoretical way first, one
fundamental approach (along with other importalateel notions) to build a sustainable

future on: The Functional Service Economy.

1.2. Introduction to the main concepts

Since the beginning of the first industrial revaduatat the end of the ¥&entury, our world
has grown in line with a so-called “linear economihis economy is based on a logic of
mass production supported by large amounts of regsye.g. raw materials, energy, etc.)
along with maximization of sales and discard ofdpat the end of their life according to the



controversial principle of “planned obsolescéfic&his was long considered as the best
means to create value while increasing global \Wwewss and has largely contributed to the
emergence of the world we experience today. Gikerctrrent environmental (e.g. limited
natural resources, climate change, etc.) and s@@l growing population) issues though,

this model obviously encounters huge problems whieke it unstainable for the future.

Therefore, an increasing number of theories haigerasince the 1970s and until recently in
order to address those significant challenges etiink our economy by shifting towards a
new, more sustainable model. | show graphiéahg emergence and evolution in time of

each of those concepts below in figure 1.1.

First, the circular economy (CE), which was firsroduced by Walter Stahel who coined the
term “cradle-to-cradle” back to the 1970s, is ohthe most prevalent one (Ellen MacArthur
Foundation, Schools of Thought, 2013). The CE muade pioneered in striving to mitigate
the environmental burden of human activity on danpt and has inspired many other
theories that have been developed in the aftertodtckle similar issues and can be
encapsulated under the term of “Servitizatio®ome examples following this trend towards
providing a higher degree of services in the econare the sharing economy, the

collaborative economy or the eco-design, to nanhg afew.

Moreover, among those theories the functional sereconomy (FSE or FE) or performance
economy (PE) has emerged in the 1980s once agaendy the works of W.Stahel (see
graph$ of figure 1.1. above) and has gained momentunedimen. This concept shares the

same theoretical principles as the circular econaimije proposing a more practical solution

! Planned obsolescence describes a strategy ooty ensuring that the current version of amipeduct
will become out of date or useless within a knoimmetperiod. This proactive move guarantees thaswowers
will seek replacements in the future, thus bolaggdemand. (Investopedia, 2020)

2n this section, | will make use of both the GanBlboks Ngram Viewer and Google Trends to charaeténe
period of emergence and the evolution in termsrofinence over time of each key concept | alludd twse
two distinctive Google tools provide graphs in suehard by relying respectively on books for thedg
Viewer and web research for Google Trends to dpotmord or set of words in question. The time fraofiered
by the former allows however to go back furthemntttze latter. Google Ngram and Google Trends ytiedd
same general conclusions and | only report hereldlte from Google Ngram.

3 A process of building revenue streams for manufacs from services. (Baines et al., 2009)

4 Those two graphs referring respectively to thengeof “functional economy” (FE) and “performance
economy” (PE) which are synonymous in this contiatlpw ambivalent trend curves. This can probdindy
explained by the fact that those terms refer caeatly to other trends which have nothing to ddhwtite
background of this thesis but are mixed up withyiboth above-mentioned Google tools.



for the economy based on services. In other wan@sE-SE is considered as one of the
possible means to ensure the shifts towards @Vciat, 2002).To do so, the FSE draws on
another closely related concept called Producti€eisystem (PSS) that | will also develop
at length later on. Finally, this transition is popted by the Industry 4.@ssociated with the
advent of the fourth Industrial Revolutibrit refers to a recent trend dating back to about
2014 and draws on the growth of digital technolsgiritially, it sprang up for industrial
purpose before spreading to every aspect of soffgtigzor, 2020).

Figure 1.1. Graphs showing the emergence of the fational economy and closely related

concepts based on Google Book Ngram Viewer:

Source: Google Books Ngram Viewer English (201®aéhing of 0
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For the sake of this work, the scope covered withprily revolve around the Functional

Economy model while | will also consider all theamrelated concepts relevant to its

5 The Fourth Industrial Revolution can be describetha advent of “cyber-physical systems” involvardirely
new capabilities for people and machines. Whils¢heapabilities are reliant on the technologies and
infrastructure of the Third Industrial Revolutidhe Fourth Industrial Revolution represents entirew ways
in which technology becomes embedded within sa&seind even our human bodies. (Schwab, 2016)



existence. In that regard, it is also worth notimgt the terms “performance economy”, which
constitutes the title of probably one of the masinpinent and complete publication of
W.Stahel (Stahel W. R., 2006) on the subject, &dhttional Economy” will be used
interchangeably due to reasons emphasized by theraumself. In turn, the overarching
goal of this first chapter is to provide the readéh a thorough understanding of the existing

literature on the subject.

1.3.  Similarities and differences between CE & FSE

As mentioned below the CE and the FSE share mtbstlgame principles, partly due to the
prominent figure, W.Stahel, they have in commadmug, two of the most fundamental
concepts of CE are the “closed loop” and the®*8Rmodels that aim to limit the amount of
resources spent and energy used. In this resppobpioses basically that end-of-life products
which were usually discarded in the previous limeadel are rather reused as much as
possible by means of various sustainable produoagement techniques including recycling,
remanufacturing and repair. Subsequently, the mtothn be remarketed and resold to
another consumer. This way, it contributes to reduaste and pollution (i.e. negative
externalities) discharged into the environment ¢$i@013). At that point, a clear symbolic
analogy can be made with the mass conservationiplgnestablished by Lavoisier in the

18th century who stated: “nothing is lost, nothisigreated, all is transformed” (Lavoisier,
18M).

Similarly, the FSE also aims at reducing the emrmental impact weighing in on resources
while embracing a more advanced economic dimengi@s reasoning. Indeed, the
environmental sustainability should not be guareahi@t the expense of economic growth and
profit according to the vision of FSE. In line thwith the growing trend of “servitization” it
belongs to, FSE puts forward the notion of prowdservices beyond selling only the good
itself. In that respect, it proposes a model basethe use or function of the prodcather
than its purchase by consumers. Put differently gibal of FSE is to provide users with the
expected result or performance derived from offeedtices, hence the synonymous
designation “performance economy”. For instancmay take the form of either a renting or
leasing service proposed by a company for its ptsdin exchange for a fixed fee (e.g.
monthly). This transaction could be eased by th@dementation of a “sharing platform” (e.g.

8 the “three R's” of sustainability: reduce, reusd eecycle (O'Gorman, 2013)
7 A product as defined in marketing is aggod, service, or idea that can be offered to &etdo satisfy a want
or need. (Lumen, 2020)



bike-sharing, car-sharing, etc.) aiming to fadiétthe transfer of the product from one user to
the next one, but it is not necessarily the cdsdeed, it could also consist in the deposit of
the product back to the owner (intermediary) atethé of its use and its subsequent provision
to another user after check and potential refurbesfit. Whatever the solution chosen, it is
only a matter of autonomy level let to the usekérato its logical extreme, it entails the

simultaneous usage of products by several usenscat (e.g. shared vehicles).

It then questions and dismiss the actual modeldbasgroduct ownership and mass
production while rather fostering businesses temxthe product lifecycle for the longest
possible period (Stahel W. R., 1986). Therefore,ptoducer keeps the ownership of its
product through the whole lifecycle according te grinciple of Extended Producer
Responsibility (EPR). This way, it is incentivizexloffer sufficient maintenance services to
its customers and to deal with the end-of-lifetefaroducts appropriately. Moreover, the
producer can then share the responsibility borrtiferrisk and waste with the other actors of
the supply chain in way they deem fair. A direaisequence of this approach-by-services is
the resulting reduction of potential negative exadities on the entire supply side. Though, it
implies a major shift to occur in businesses’ miagarding their perception of value creation:
from increasing quantities produced through scatememies to improving quality of products

through scope economies and rather maximizing tineber of users (Fahy, 2020).

1.4. Similarities and differences between FSE & PSS

Another important term that popped up in the 1988% has developed along with FSE since
then relates to the notion of Product-Service 3ggeSS). Although FSE and PSS appear as
being close to each other as the names suggegsbo#imdraw on the same theoretical
framework set up earlier by the CE, they shouldo®tonfused however since they consist in

complementary and intertwined but distinctive apgtes.

Indeed, PSS is defined as “an integrated offeringr@ducts (tangibles) and services
(intangibles) that deliver value in use” (Baineslet2009). From there we note that PSS
captures the notion of using a product rather g&img it while providing quite a few extra
services as well. In practice, the implicationdofh models on the way to conduct business
seems similar. Conceptually though, PSS is cherized by the fact it is centered around
satisfying consumer’s needs besides mezaljronmenta(CE) andeconomiqFSE)

concerns encountered until now. PSS brings theisadlial dimension to the fore which
comes along with the two others to form the soecdlree interdependent pillars of



sustainability. | will come back more deeply to that point aatet stage. Another important
point is that PSS, as opposed to FSE, should nooh&idered as sustainable “by nature” but
should rather be designed for that purpose (Dabl.2§17). This is notably due to the
potential “rebound effects” when an increase iuese efficiency does not necessarily
involve a reduction in resource use since stakemslténd to overuse them because of their
greater abundance (Binswanger, 2001). From a nechaical perspective, PSSs can be
classified under 3 types: Product-oriented PSSpusaited PSS and result-oriented PSS
(Lingegard, 2019). However, it turns out that tiBEFencompasses only the last two items
mentioned above since the first one is not assiedlavith sufficient level of services to meet
FSE principles. In that sense, | can thus claimh R&S refers to a wider notion than FSE (Van
Niel, 2014). Though, other actors regard PSS mexrelg support to FSE such as in the
framework of “TURAS”, a forward-looking project aimbanism, where it is stated that PSS
“integrates the various strategies aimed at motomgrds a functional economy” (Van Den
Abeele, 2014).

1.5. Objective of the model: the three pillars of sustainability

The overarching objective of FSE is to bring alsusgtainability regarding what it considers
as its three fundamental and interrelated dimessjenvironmental, economic & social), the
so-called “three pillars of sustainability”. Indedke presence of each of those 3 interrelated
dimensions is key for the FSE model to be consalasepotentially successful. It means that
if one of them is missing the model cannot be aereid as viable (University of Wisconsin,
2020). In the following part | will develop moréelangth each of those three aspects

separately before explaining the links that caedtablished among them.

1.5.1. Environmental sustainability (“Planet”)
Since FSE is based on principles drawn from theitCiems obvious that the environmental
aspect makes naturally part of FSE agenda. Inaeedof the fundamental building blocks of
FSE according to the definition given by W.Stalsalo optimize the use of resources and
existing wealth through appropriate lifecycle magragnt, from the production phase to the
product end-of-life (Stahel W. R., 1986). The inédgoal is to mitigate the potential
negative externalities on the environment stemrfrioigy business activities (e.g. pollution,

CO2 emission, waste, etc.). This last point is ende possible as long as the producer

8 From that point, the term “sustainability” is umsi®od as encompassing the environmental, economic
and social dimensions together. In order to distish the first dimension from the two others, Il wi
name it the “environmental sustainability”.



keeps ownership of its product and hence “intereali the responsibility and risks related to
its consumption. According to this theory, anotingportant condition to protect the
environment would be the decentralization of thiee&hai! which would be much more
localized compared to the former linear economys Bhstainable strategy where economic
growth happens to be decoupled from increasinguresaconsumption has been called “eco-
efficiency” by the World Business Council for Susttble Development (WBCSD) which
introduced the term in the early 1990s.

1.5.2. Economic sustainability (“Profit”)
However, the model cannot be considered as subtainaless it brings a certain level of
competitiveness and profitability to companies sintherwise, they have no incentives to
embrace it. So, FSE relies on basic principles whare similar to any other viable economic
model: a demand or at least a need stemming frermtrket, the provision of a good or
service with a value added that could arise fronowation or any competitive advantage, the
aspiration to establish a strong customer relatipn@R) and/or customer loyalty which is
even more essential than in the traditional modedrgthe prevalence of services, an efficient
cost management, etc. On top, businesses canralsmd specific features stemming from
FSE: First, the idle capacity of production carré#uced, notably through an effective
integration of the supply chain (i.e. upstream dadnstream) and sharing of machines and
infrastructures among a part of or the whole inqu&this is of course easier to carry out in
local markets (as preached by FSE) but it shod laé achievable to some extent at a larger
scale. Moreover, companies can more easily deztbasvolatility and uncertainty regarding
their revenue stream since the FSE proposes a rhadetl on fixed fees paid per period by
users in exchange for the services provided alatigtive good. Finally, as in every other
model, FSE requires the implementation by busirsesteelevant analytical tools in order to
measure accurately their economic performancepperthe relevant analyses (e.g. Net
Present Value analysis, etc.) and take the prdpsegic decision if need be. From the
existing literature and case studies, we find B®E generally requires a significant initial
investment, which is usually the main reason congsaare reluctant to adopt the model
(Reim & al., 2017). In the long-term though, FSI &zad to large profits, due to access to

more advanced and efficient infrastructures as ageBynergies coming out from fruitful

9 At that point, the terms “value chain” and “supphain” are understood indistinctly, whatever tikeeenal or
internal features related to the notion. A disimrciwill be established in due time.
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partnerships within or outside the indus®ryFurthermore, companies can rely on economies
of scope and (resulting) improved product qualitglecrease their production costs and
increase customer satisfaction at the same timet@)2013). In the next section, | will come

back to this last point more extensively, while éagizing the social dimension this time.

1.5.3. Social sustainability (“People”)
Lastly, the transition towards FSE also requiresitesses to deeply reflect upon the potential
effects this will have on people, besides merektamer’'s needs and satisfaction
considerations naturally embedded in their vislarother words, FSE businesses should
endeavor to benefit the larger society in the sefisdl communities surrounding them. So, it
starts from its consumers and employees whom itldraffer fair wage and suitable working
conditions for instance and extends to every aittbat is impacted by its activity in one way
or another. | consider two distinct types of imgdcbm a business on citizens: direct and

indirect.

First, FSE allows businesses to bring a more campliéering to consumers through higher
levels of customization and differentiation compuhi@ high standardization in the linear
model. It then provides more flexibility to answedividual customer needs which in turn
can lead to higher customer satisfaction and lgyaitaddition, FSE can contribute to
enhance CRM as a result of tighter bonds with easts. This is strongly eased by the
alleged local, decentralized feature of the FSEehwdthich tend to reduce geographic and

psychological barriers faced by consumers.

Secondly, businesses in line with the FSE transitvdl have a direct impact on people they
employ, especially in the traditional product-oteshsectors but not only. This will touch on
their function as many jobs will be made redundhrg to automation. Though, this should be
partially offset by the need for new technologigakilled workers, mostly at a local/regional
level. In that sense, appropriate (online) traisisgould be provided both by private and
public sphere to allow people to redirect and nrabiese new skills & competencies and
hence conform to the new economic/business modaea¢handran, Jeie, Della Corte, &
Ferdinand-James, 2018).

Thirdly, every citizen as part of society will bedirectly impacted in some way. Indeed, the
urbanization and transport sectors, the healthgystem or the energy industry are as many

10 Sempels, (2016) cited in Tilmans & Bulpa (2017-2018
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examples of fields impacting our daily life andwhich FSE and related businesses are trying
to innovate and bring valuable progress for tharitin chapter 2, | elaborate on this idea by

considering various related case studies.

1.6. Industry 4.0. as enabler of FSE

In order to achieve this transition, the FSE ispsued by a broad phenomenon called
“industry 4.0” which emerged around 2014. The stdp4.0 refers to “the rise of new digital
industrial technology” as described by BCG, a legdionsulting group, in a report published
in 2015 (BCG, 2015). Following the third industnialolution of telecommunication and
computing (ICT) on which it is built, industry 4.8.associated with the fourth industrial
revolution of smart technologies such as the Imtieofi things (IoT), Big Data, Cloud
computing, artificial intelligence (Al), machinealging, among others. It intends on keeping
on with bridging physical, human and digital assetgether through ever more automation
and interconnectivity among them and what is cdltgther-physical systems” (i-scoop,
2020). The term was first unveiled in 2011 at trkbver fair by the German Governmiént
before spreading and becoming widely adopted alsweae then (Pfeiffer, 2017). Its scope of
application was originally limited to the strictgaluction process referred as the Industrial
Internet of Things (I1OT) but then expanded tadlii¢ entire value chain and every business
function fulfilled or services provided by an orgaation (Rojko, 2017). This explains why
today we hear about this concept in fields as daagepublic transportation, urbanization or
healthcare. This latter point forces us to be céngith the definition of industry 4.0. we use.

This significant shift already had and will cerfginontinue to have huge implications on the
development of FSE in the future. Indeed, the atleéthose new smart technologies is likely
to influence the FSE model on every aspect, wheaihehe production side through major
effects on the manufacturing process or more géynenathe value chain, or on the service
side or both together. What I will now try to derstrate is how the FSE can draw on industry
4.0. to achieve its objective of sustainabilitydéed, it turns out that the issues they are both
covering and try to address simultaneously toucthersame three fundamental and
interrelated dimensions: economic, environmentdlsotial. This means both concepts seek
to achieve the same objectives although adoptistindtive approaches: industry 4.0 is based
on technology while FSE on services. Nevertheliésgpears from that statement that their

fate is inherently bound and there are strong aatesns between those two trends. Industry

11t referred to the trend of making the German nfacturing industry more competitive.



12

4.0 can thus be considered as a fundamental eradtitez transition towards a sustainable
service economy through a myriad of smart technetolinked to 10T, notably (Vrancken ,
2019). In that sense, | will now assess to whidlera those three pillars of sustainability can

be related in each context and how one can sufpodthers.

1.6.1. Industry 4.0 and economic sustainability
First, industry 4.0. obviously considers econonuistainability as a basic principle, so does
FSE. Since industry 4.0. was initially designedhwatview to enhance productivity, efficiency
and flexibility of production processes and in tuenonomic growth, it strongly complies
with the intent of FSE to optimize the use/functadrproducts through resource efficiency
and lifecycle management (European Commission, R0Ifis shared vision includes the
important matter of integration and collaboratioithwm the value chain, once again made

possible through the panel of smart technologiesiged by industry 4.0.

1.6.2. Industry 4.0 and social sustainability
From a social standpoint, industry 4.0. will clgazbntribute to the transition towards FSE.
First directly because the new skills and compeatemequired will have a strong
technological inclination, just as the whole sogcieft the future. Most jobs will then require
very complex skills to be acquired through advartcaahings, leaving few spaces available
for unskilled workers. For those who are able tapgdhough, it seems the balance will be
favorable as shown in a study published in 201B6% which forecast an increase of 6% in
the German industrial employment within ten years tb the economic growth triggered by
industry 4.0 (BCG, 2015). Industry 4.0 also coralesig with the growing trend of
decentralization and regionalization, notably byarmseof improved remote control and
supervision enabled by smart technologies. In diment way now, it turns out industry 4.0
will exert a huge influence over numerous FSE @agilon fields they share with each other.
As an example, the transition on the verge of aaogiin the urbanization and transport
sectors will be largely carried out thanks to tbaaept of “smart cities” brought about by the
loT. The healthcare industry is also a good exantikustrate how FSE will be driven
towards industry 4.0 and notably rely on its neghtelogies (e.g. tracking sensors, etc.) in
order to remotely ensure a better follow-up antteatment for its patients. On a last note,
industry 4.0 unveil new opportunities in terms o§tmization and hence differentiation for

companies, which is strongly in line with the F®Bit and consumers’ interest.
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1.6.3. Industry 4.0 and environmental sustainability
From an ecological perspective, industry 4.0. séitve as an enabler for FSE to increase
resource efficiency and environmental protectiontlgh relevant advanced technologies and
tools designed for that purpose (i-scoop, 2020).

As a conclusion, industry 4.0 undoubtedly helps E&GBove towards a new business model
based on services while sharing the same econsoti@l and environmental objectives. In
that regard, smart technologies represent a hugeramity for FSE to seize and apply

widely to the economy.

1.7. FSE stakeholders

Various stakeholders have a different role to @lagt can bring their own contribution to the
transition towards FSE in many different ways. Iyp vrew there are at least four major
categories stakeholders belong to that | have iiteshbelow: the private sector, the not-for-

profit sector, the public sector and consumers.

1.7.1. The private sector and the adoption of a new business model
First, anyprivate business would obviously be the first intpddy this transition and will
have to drive this change by switching from itsustainable product-oriented business model
towards a sustainable service-oriented one. Thatughworth noting that every industry will
not be affected in the same way given its distrattire. Some of them are clearly more
suitable and will probably get a higher readinesshiange since they can benefit from more
opportunities. Either way, businesses of all sailishave to conform to some extent if they
want to be sustainable, not only economically bt @anvironmentally and socially and in
turn, credible from a society perspective. Thill be of utmost importance, especially given
the urging environmental pressures that we relssliface today. Moreover, a specific
category of industries which has an important tolplay involves the technology-based
businesses still in line with the concept of indygt0. Those companies should both push
themselves and the other businesses towards F&Egthmnovative, smart technologies built
on IT as they have already started to do. Indiédéakns out that in almost every application
fields related to FSE, this phenomenon has hadlbhave a major impact. It is thus
undeniable that FSE must leverage on those techieslan order to achieve its goals. Some
examples of those technologies implemented in anlegher number of companies are the

mobile applications, new payment methods, intevactharing platforms (e.g. for bike or car
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renting) and the likes. On a final note, | explsoene practical implications and

implementations of the ideas below in the caseiasudanalyze in chapter 2.

1.7.2. Not-for-profit sector and organizations
A similar reasoning can be applied to not-for-pgrofiganizations, such as NG@swith
slightly different implications though, given theesificities regarding the nature and purpose
of their activity. | develop this last idea furth@m when assessing the influencing factors of
FSE (see section 1.8.). Moreover, we have recepiy the emergence of more and more
organizations dedicated to the cause of a moraisasie world which endeavor to exert
some influence on decision-makers, with limitedutet® this day though.

1.7.3. The public sector as supporter or disruptor of the model
Secondly, governments at every level (e.g. natiddalopean, international, etc.) and policy
makers have a substantial role to play in promd&8& model adoption among businesses
and averting abuses. This means they should corthéand support business willing to
embrace such practices while, on the other haridra@ng sanctions upon businesses not

complying with it and hence, causing negative exkties on the environment.

In practice though, there is no common agreemetih@proper way to proceed yet.
Therefore, some advocate for subsidies while otb@nsider taxing the use of non-renewable
resources as opposed to renewable ones, laborifmloeed, as a better option (Stahel &
Clift, 2016). Moreover, some governments keep supppunsustainable practices by still
privileging non-renewable resources over renewatrhes, mainly for economic and political

reasons, an issue that | address in chapter 2ne sbthe cases studies | analyze.

Another way to be involved for governments is $tablish special agreements with FSE-
inclined businesses, commonly called “Business-todenment” (B2G) agreements, which

can take the form of public-private partnersMg®PP), for instance (Stahel, 2006). In the

2 A non-profit organization that operates indepengesitiny government, typically one whose purpode is
address a social or political issue. (Oxford largsa 2020) consider here that NGO are not-for-profit whiah i
practice is most of the time but not always theecas

13 Externalities occur “when the effect of productmmconsumption of goods and services imposes oosts
benefits on others which are not reflected in thiegs charged for the goods and services beingqedt.
(OECD, 2003)

14 A Public-private partnership (PPP) is often defimadh long-term contract between a private pardyaan
government agency for providing a public assetovise, in which the private party bears significask and
management responsibility. (World Bank Group, 2012)
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same vein, state-owned companies should be piomeernsbracing the model so as to lead

the way towards FSE and exhibit its potential besief

Besides that, several important meetings initisg@ublic institutions, mostly international,
have already taken place for the sake of discussilaged issues and try to find and
implement solutions in the form of regulatory framoeks, notably. To that extent, the
Lisbon Treaty in 2010, the EU2020 Strategy for gio& jobs and the RIO+20 organized by
the United Nations (UN) and attended by all therBémbers are some examples to only
mention a few of them. Though, the effective impzfdhe measures taken in the wake of

those initiatives remains quite limited until nomdagenerally tends to lack substance.

Ultimately, there are numerous advantages for thigpsphere in following this path. One of
the most remarkable one is the potential resufegyease in dependence on foreign natural
resources due to the achievement of a situatidrith@tahel calls “national resource autarky”
(Stahel, 2010). | would dare to suggest this isetgan keeping with the inward-looking
trend of deglobalization and decentralization tleelevis experiencing now. In chapter 2 |

discuss further the role of the public sector wesal case studies | analyze.

1.7.4. The consumers and the adoption of a new consumption model
Thirdly, the transition is conditional upon a sifigant shift from the existing consumption
pattern and in consumer’s mindset and attitudesutdsvFSE. This implies strong
psychological and emotional implications since @ require consumers to change their
preferences and behaviors while distancing fronctiveent prominent notion of product
ownership in favor of product use. They should &lsonclined to pay a fairer (higher or
lower) price to access goods and services sinceuttient price they pay only reflects the
price set by the market but does not take into@uicthe cost of externalities (e.g. pollution,
etc.) at any point. In that sense, one of thegsel by FSE is to solve this problematic by
inciting businesses to propose a price which reflewre accurately the actual cost of
production of goods and services. In chapter Plae further consumers’ willingness to

accept this new model on the basis of a markeesurenducted in June 2020.

1.8. Exogeneous factors influencing the transition towards FSE
For any given business, various exogen&diastors can potentially interfere with/play a part
in its transition process towards FSE and the tlordt eventually takes. | have identified

5 Factors which are not controlled by/independesfESE but can impact it though.
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below four distinct aspects which, according to are,likely to be conducive (or not) to this
shift: the geographic area the business is lodatdtie sector/industry in which the company
evolves, its business target and the type of orgdion it belongs to. The question is whether
all businesses are likely to make the shift regeslbf their specific features or if there are

pre-conditions to the successful implementatiothefmodel.

1.8.1. The geographical area
The first important element to point out is thag gituation relative to FSE is drastically

different in industrialized/developed, emergingd aeveloping countries.

In industrialized countries, some markets tendetonature, especially when it comes to
durable goods and infrastructure, which meanskthsinesses experience rising operation and
maintenance costs (Stahel W. R., 1986). Consequ ¢l calls out for some restructurings

which bring challenges but also opportunities.

In the developing world, which is confronted torstig, whether it is in terms of goods, skills
or food, the best option for them is to stick tin@ar economic model. Indeed, for those
countries which have not reached the basic stasddrd/ing and education yet, it is crucial
to keep on with the mass production of cheap stalimtd goods in order to bridge the gap
and accumulate wealtflife circular economy: interview with Walter Stahz013).
Nevertheless, it is by adopting the FSE model basegsource efficiency that industrialized
countries can give room to developing countrieguisue their economic development that
way (Stahel W. R., 1986). Ironically, developingiatries have already started to implement
closed-loop models on their own on account of pigvdihough, they are sometimes doing it
in a manner very detrimental to the environmentpeaple. Indeed, their remanufactured and
repaired goods are often of very poor quality, Whgpotentially dangerous, and their

recycling process can be very polluting (e.g. bughiStahel, 2019).

The last category concerns emerging countries wihicte they have accumulated a
sufficient level of stocks in terms of infrastruatugoods and public services, can start to
move towards a FSE model while implementing th@ermperation and maintenance

processes (Making It, 2013).

Based on the reasoning described above, W.Stalesathe closed-loop model will never
become global (Making It, 2013). In chapter 2, plexe case studies involved in developed,
emerging and developing countries.
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1.8.2. The sector or industry
The type of sector/industry in which the busingssrates can have a huge impact on the
transition since certain businesses tend to be sotable to the model than others for
reasons related to costs forecast, expected bepefmerely the nature of the activity. In that
regard, | could for instance distinguish serviarfrmanufacturing-related companies, labour-
intensive from capital-intensive companies, or tedbgy-based companies from others. It
seems obvious that companies coming from thoserdiit kinds of industry might have
different features and thus be more or less indlioetransition towards FSE given their

natural fit.

As an example, labor-intensive companies could reas#ly benefit from skilled workforce,
considered as a renewable resource, and thus sectiea labour-input-per-weight ratio while
capital-intensive companies might be tempted to tarautomation. Meaningfully, it is worth
noting that FSE dismisses none of those approduitesther see skilled workers and
automated technologies as complements for higlseurees efficiency (Ellen MacArthur
Foundation, 2013). In the same vein, it seems thedrcompanies stemming from service-
based industries will have to embrace a totallfed#int approach than companies from

product-based industries to reach a FE model|wsirited in figure 1.2. below.

Figure 1.2. lllustration of the contrast existing letween service-based and product-

based companies on their way towards FE:

Pure product s FSE {———  Dure service
[ @ u

Lastly, it seems likely that technology-based conigsare well predisposed to transition
towards FSE since they already own the tools amaviedge to innovate with new
sustainable practices simultaneously for them bhadthers. Finally, the period for those

different types of companies to reach the breakrg@eent will be sometimes highly variable.

1.8.3. The business type
FSE can apply to three main types of markets: Bassitio-Business (B2B), Business-to-
consumers (B2C) and Business-to-Governments (B2t to that, some businesses can
develop a mixed strategy including elements derfvech more than one type. | will call

them “hybrid” organizations, but | will not discudss category further since there are no
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specific principles applying to them. In each & three settings, most of the FSE principles

that have been previously introduced come intaceffe

First, business-to-business (B2Bgfers to business that is conducted between caegan
rather than between a company and individual corsu(imvestopedia, 2020). Then, it can
either imply a transaction between a manufactundraawholesaler or retailer, between a
wholesaler and a retailer, or between two manufacsun the case of intermediate goods. In
the FSE context, this involves the access to tloel gmd its use for a fixed period in line with
the approach based on services. A central not@nagtpears in this first setting and that we
have already slightly discussed as one of the FBi€iples beforehand is the full integration
of the value chain (VC). This encompasses all tpssa product or service will go through,
from its conception to its distribution. A strongplication of FSE though revolves around
the after-sale services which are emphasized ubstantial way. Moreover, this concept of
VC incorporates two separate aspects: On oneisidglies that every activities/departments
internal to the company are embedded, notably themkdvanced technological means
related to IT, 10T, and so forth. This is true émery sphere of the company; purchasing,
production, finance & accounting, R&D, marketinggilstics or (after-)sales to name only a
few, all of which being impacted in their role amature by this transition (e.g. “performance
chain”). On the other side, a special focus shbeldiven to the “supply chain” (SC) as a
sub-part of the VC strictly referring to activitidsat involve a relationship with third party
businesses. In that regard, the FSE aims algtsatiag a close integration and cooperation
between all the actors/stakeholders of the supgpdyne such as producers/manufacturers,
suppliers or customers. As a result, this couldeha®jor implications on how firm
boundaries are defined in the future. The objedtv@asically to find the most effective way
to work together, so as to serve the interestiefridustry as a whole. A concrete example
illustrating this idea is discussed in chapteMhis way, companies could maximize the
aggregate production and, in turn, revenue whikhémeantime benefiting each separately
from the numerous economic advantages providetiibyntodel (e.g. synergies). Beyond
that, this would also allow to limit the use of uxa resources and contribute to enhance the
living standards and welfare of the local commuasitinotably by creating new jobs. From
that perspective, it would fulfill the three piltaof sustainability (Homrich & al., 2017). On a
last note, we will find this notion of integrated€C\and SC coming back to some extent in the

two following settings as well.
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Secondly, the term business-to-consumer (B2C)séfethe process of selling products and
services directly from a business to consumers avhdhe end-users of its products or
services (Investopedia, 2020). In chapter 2, Isssaenumber of case studies covering B2C

industries.

Thirdly, business-to-government (B2G) is the saléraarketing of goodand services to
federal, state, or local agencies (InvestopediaQR0rhis setting is strongly in line with FSE
development since one of its basic principles it ba the interactions and support received
from the public sector. In that respect, | will ¢éatkhe case of public-private partnership (PPP)
as an example to illustrate that point, althouglmynather types of partnerships exist. PPP
arise from a deal contracted between a private eampnd a public authority such as a
government. It has experienced a very positiveudiai in the past decades, notably in the
EU where it grew significantly, despite encountgranrelative downswing since the
economic and financial crisis @008° (Cour des Comptes Européenne, 20T8us, many
applications of PPP have emerged in various indigssuch as highways, airports, energy or

railways, to name a few (Venkatachalam & Jootaé620

The reason | dwell on that in the context of thissis is that PPPs also represent a huge
opportunity for every business willing to thrivetimee FSE frame, as explained in the course
of the “Interreg” report published in 2018 on thibject (Interreg, 2018). Indeed, if CE
principles can be incorporated into PPP framewatksight be a great way to finance
sustainable FSE projects. For instance, Finlandbas a pioneer in the setup of CE-PPP
partnership with the adoption of a national roadfi3idECE, 2018). In developing countries,
this also could have major social implications atdy regarding the way to meet the basic
needs (water, energy, food, etc.) of populatioviadi in those areas, as highlighted in a 2018
P4G report on PPP (P4G partnerships, 2018). On ther tiand, | would assume that if
numerous successful FSE-PPP associations take, shespeould also act as tangible
evidence in favor of the financial resilience of thRSE model. Up to now, many studies have

covered the subject of the FSE-PPP congruencdeWwugangible results have arisen yet. In

18 Indeed, this same trend was also outlined inanfifal and economic report published in 2010 whiched to
assess the impact of the crisis on PPP. It tuuhthe overall value attributable to PPP nearlyrel@sed by
half/halved in Europe between 2007 and 2009. Nkekrss, this comes along with an expansion of thetioe
into additional countries and a wide range of sact@appeler & Nemoz, 2010)

7 Partnership for Green Growth and Global Goals 2030
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the course of chapter 2, | also focus on sevesd<where both topics are simultaneously

addressed.

1.8.4. The type of organization and the organizational structure
Two additional exogeneous factors to FSE whichlaare an influence on the transition of
any given business towards the new model are theedf organization it belongs to and its
organizational structure. The first one considetise company is public, private or not-for-
profit, in this context. The second is determingdhe management structure in place, that is
how the rules, roles and responsibilities are ithsted and the information flows
(Investopedia, 2020).

Firstly, the shift could be impacted differently @her the business belongs to the public or
private sector, or whether it is a not-for-profigganization, because the stakes are not the

same in each situation.

First, public institutions are assigned roles anskions that are radically distinct from private
organizations. Indeed, two out of the six main fiors'® pursued by governments in our
market economies are to “provide the legal andas®d@mework” and “correct for
externalities” (Council for Economic Education, B02In other words, they need to enforce
rules which prevent abuse (e.g. negative exteres)jtnotably arising from the private sector,
and to ensure a minimum level of social welfarealihg especially true in social
democracies. In that sense, interests can coneengat as they try to cooperate and find a
compromise. Either way, this implies both the pievand the public sector should examine
FSE at least as a potential viable solution toeehtheir respective objectives. On the other
hand, private businesses need stronger incentivieartsition towards FSE as they are

typically bound by fewer social and/or environmétanstraints.

The essence of the company, whether it is a folitpronot-for-profit organization, can
matter as well. Indeed, while for-profit organinas come straight from the linear economic
model and capitalism which promotes primarily ecorwprofits, not-for-profit organizations
have a different vision (Sherman, 2019)neans they have by nature closer ties with the
social and/or environmental dimensions of sustalitiadt doesn’t mean they lose sight with

their economic objectives which are also essefdrahem to keep thriving over time, but

18 The six functions are 1. Maintaining Legal and i8bEramework; 2. Maintaining Competition; 3. Prdivig
Public Goods and Services; 4. Redistributing IncoBn€orrecting for Externalities; 6. Stabilizirfget
Economy. (Council of Economic Education, 2020)
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they generally intend to serve a broader visions Trhplies that not-for-profit organizations
could in that sense be more naturally inclinedrid &in acceptable balance between the three
pillars, in order not to hinder their raison d’étkéoreover, some organizations considered as
influential in the sustainability debate such asHflen MacArthur Foundation or the Product
Life Institute in Geneva are themselves not-forfiprrganizations aiming at incentivizing

private companies to transition to a FSE model.

Another element to consider is the organizatiotralcture of the company, which is
determined by factors such as its size, goaldsskild number of employees, among others
(Nouri, 2019). Indeed, different types of managenoeganization will react differently to
change. For example, let us compare the case afpgal and flat structures. | will
deliberately overstate the discrepancies betwednfbothe sake of understanding.
Therefore, it does not necessarily reflect theityefiom an empirical perspective. So,
theoretically pyramidal structures tend to be nrestlient and less responsive to change
because of heavy bureaucracy (Dontigney, 2019gddgdthe decision process is viewed as
being more complex and time consuming in those eonas (Bhasin , 2019). Moreover,
innovation is more limited because the ideas of arfew are listened to, at the expense of
lower-ranking workers which stand closer from tieddf yet (Gaille, 2018). On the other
hand, flat structures are often considered as heiorg reactive to change, notably due to
higher communication speed (Meehan, 2019). Lagtlsamidal structures would be favored
in bigger-size companies with a large number ofleyges and vice versa (Nouri, 2019). If
we strictly apply those assumptions to the FSEednit clearly appears that flat structures
would tend to favour the transition to this newrmemmic model over pyramidal onda.the
end though, this analysis could of course turntolie untrue or at least inaccurate in
practice, and the opposite result is likely to aasiwell. This last point would constitute an
interesting topic to discuss in chapter 2.

1.9. FSE-related indicators
The two sets of indicators described hereafterigeomneaningful metrics on some key
dimensions of the FSE model that are likely torbpartant to guide the various stakeholders

involved in their (future) strategic decisions.
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1.9.1. Three metrics to measure performance
In his book entitled “The performance economy” (@QOV.Stahel proposes three metrics in
order to “decouple” sustainability indicators: treue-per-weight ratio, the labour-input-per-

weight ratio and the value-from-renewable-resouraés.

1) The value-per-weight ratio

The value-per-weight ratio aims at measuring ticegase in wealth and growth that can be
produced while consuming the minimal level of reses and energy. Therefore, this metric
also called “euro-per-kilogram” ratio links an eoaomc variable to an environmental one
(Misra et al., 2008)From a business perspective, this means a comauydsendeavor to
reach a higher level of competitivity and corponaeenues by following the same
environmental logic as previously mentioned. Cotatye a higher value-per-weight ratio
indicates more value resulting from the consumptibane kilogram of resources. Of course,
this ratio can vary significantly according to thdustry (e.g. capital vs labour-intensive) and
business offering (e.g. goods vs services) whiathig a relevant benchmark is needed for the
sake of comparison. This could notably be achideliring knowledge workers (Stahel,
2010).In that sense, an important aspect lies in innowatince new products should have a

higher value-per-weight than old on€ooper, 2010).

2) The labour-input-per-weight ratio

The labour-input-per-weight ratio measures the nemalb local, skilled jobs created by using
a minimal quantity of non-renewable resources (Metral., 2008). This metric, also called
“man-hours-per-kilogram” ratio, links then a soaratiable (labour) with an environmental
one (amount of resources consumed). Value presemyddrgely induced by extended
product-life through reuse, remanufacturing antétetogical updating, is thus the key to get
this ratio at a higher level (Stahel, 2010). Besidsuiring a higher number of workers to fill
the additional phase of the product-life managememtess, the ratio is increased due to
limited economies of scale carried out from a gepgic and volume perspective (Stahel,
2012).

3) The value-from-renewable-resources ratio

Finally, the value-from-renewable-resources rateasures the variation in competitiveness
and profit (expected to be positive) the businessreach through the internalization of the
total cost of ownership over the full product ldgele (Stahel, 2010). This implies a prior

transfer of responsibility for risks and waste frime consumer/end-user of the product to its
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producer/manufacturer. It also induces a shifbotis from production to quality. As for the

value-per-weight ratio, it relates an environmetdahn economic variable.

These three ratios encompass then the three nmagndions of sustainability: social,
economic and environmental. According to Stahe ntodel proposed here allows to reach
higher levels of value-per-weight and labour-inpet-weight ratios than in the traditional
linear model (Stahel, 2010). According to someaedeers, those sustainable indicators
should in turn even replace current economic iridisasuch as GDP (Stahel, 2016). Each of
these metrics can be applied either at a microproeshacro-scale (Stahel, 2006). This is

discussed in the following paragraph.

1.9.2. Micro, meso and macro-levels indicators
The last important external factor is the scalelthginess operates at, which is comprised of
three levels: Micro (local), meso (regional) andcnoa(national/international) levels. These
three indicators are useful to measure the susti@meerformance at different levels of the
economy, as well as the effects of new policiestagnds. The larger the scale, the lower the
degree of detail on information you get, and viegsa.

First, the micro-level allows to measure the sustllie performance of a city, a product or a
company. It then supports the decision processte dtusiness or local level or regarding
single products (Vercalsteren , Christis , & Vamoip2017). It is notably at this level that
individual manufacturing companies need to cooenath each other to achieve an efficient
supply chain management (Winkler, 2011).

Second, the meso-level measure the same sustapefdemance for a region, a
product/consumption category or an industry (Vestesien , Christis , & Van Hoof , 2017).
An example is the industrial parks gathering a neindd factories in a defined zone. At this
level, firms need to cooperate among each othéaphoby sharing the utilization of
infrastructure and services in order to reduceuness consumption (Banaité , 2016). Some
of the case studies analyzed in chapter 2 refémsdast idea.

Third, the macro-level indicates the performanca obuntry or larger region (e.g. Europe),
given its interactions with the rest of the worldstly regarding international trade. It then

doesn’t look inside an economy, but beyond it (\steren , Christis , & Van Hoof , 2017).

If well developed, those indicators can be veryphalin achieving the sustainable goal of

FSE. Indeed, they can contribute to give the taalsinformation in order to mitigate
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environmental pollution and ensure a better wasteagement. However, social and
economic dimensions shouldn’t be omitted eithesrater to cover the full objective sought
by FSE.

1.10. Opportunities versus barriers to the model

According to its staunch supporters, FSE offersyra@portunities to the various
stakeholders that are ripe for embracing it, big &#lso undeniably subject to some barriers
and challenges that could (considerably) limit/leinds further implementation in the (global)

economy.

First, FSE presents a huge market opportunityeregres of its proponents. In their opinion, it
constitutes a new major twist which, after haviegahed a certain scale, will leave laggards
behind. They argue a tangible, conclusive eviddéocthat is the exponential growth in
interest given to the (broad) subject and its pr@ance today in every aspect of life. Here are
some of the main arguments put forward by those adwwcate for the model: First, moving
to services and keeping ownership of products hersyradvantages as it allows businesses to
enjoy a stable stream of revenue and offers sowtegiion against economic cycles by
entailing a decrease in market volatility alonghaitore stable prices. Moreover, businesses
can take advantage of the momentum around serareesy to differentiate themselves
through new offers (Oliva & Kallenberg, 2003), whiis less likely to be the case in mature,
linear markets. Secondly, cost-efficiency can deea@d due to optimized product life-cycle
and enhanced resource (e.g. raw materials), watke@ergy management which would
substantially decrease production costs. Thirdiytap of the environmental benefits (e.g.
fewer negative externalities), this would also citmite to decrease resource reliance on
foreign procurements while ensuring “national akyarincidentally, these cost savings can
in turn trigger the creation of new jobs for loaald skilled workers (European Economic and
Social Committee, 2016). The decentralization eféghonomy means less people need to
move towards cities, either as resident or dailpwter, partly solving the concern of urban
congestion. To be effective, it is worth notingtttias closed-loop model should be carried
out at the local/regional level, notably to avo@lble transport costs (Ellen MacArthur
Foundation, 2013).

Nevertheless, in the wake of those statementsnporiant question that should be raised is
whether the shift in competition from a global tcegional/local level is effectively an
opportunity in the short and longer run or notvill attempt to discuss this further in chapter
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2. Moreover,the concept encounters sizeable obstacles talltsubsince many businesses
still struggle to implement FSE principles withhretr offer (Adams, 2019). Some of the
barriers experienced lie in the following aspe€Eisst, the financial costs to bear are
significant for no visible short-term results. &®dl, substantial investments are often required
in terms of infrastructures, ... and it will take setime before reaching the break-even point,
although after that substantial profits can beeakd. Moreover, other expenses to consider
include operational (e.g. labour) and logisticadtsovhich are higher in remanufacturing than
in traditional manufacturing. Those incurred cagteuld be outweighed through lower
capital costs when assessing the return on investoiehe company though (Stahel & Clift,
2016). Secondly, the organizational structure efddmpany can be an issue making the
transition harder for some businesses than otlsgpseaiously emphasized (see section
1.8.4.). On another note, technology obviouslyesents an impediment since not everyone
has access to it evenly, given their budget, looasector, etc. Yet, transitioning to FSE
requires a complete “organizational and technoklgiedesign” from businesses (Sidoli,
2013). What is more, on the consumer side thegiestsong attitudinal/emotional barrier as of
shifting away from product ownership for its usé(i, 2013). W.Stahel and R.Clift refer

to it as the “teddy bear” efféétin their book entitled “Taking Stock of Industriatology”

and mentioned above. To counter this, they propmset up contracts that allow consumers
to be able to switch regularly from one good todbeer (Stahel, 2010). Furthermore, there is
also an environmental aspect that can limit thepeots since environmental benefits are not
guaranteed, because of the potential “Reboundtétfest can arise from resources
consumption (see section 1.3.). Besides, polickarsaalso constitute sometimes a barrier
since some of them continue to prone taxation oewable resources such as labour, rather
than non-renewable ones (see 1.6.2. section).llfsiadast barrier is cultural since countries,
and even sometimes regions in the case of fedatals will probably not be able to set aside
their differences and agree on universal regulat@mmthe matter, notably with regards to the
transfer of innovations (Stahel, 2010). Some eféhaspects are discussed yet again in

chapter 2 through the analysis of some case studies

¥ The “teddy bear” effect leads individuals to kegpsonal souvenirs such as watches or pens, olyfami
heritage objects such as paintings or vintage (Gtehel & Clift, 2016).
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As a result, there are both opportunities and &erin shifting from a linear to a functional
economy. Though, status quo seems unthinkabl@& ghesunsustainability of the current
economic model in place. Itis thus a matter fbstakeholders to find the best solution in

every aspect: social, environmental and economic.

1.11. Summary, conclusions and next steps

To conclude this chapter, quite a few findings aadclusions can be highlighted in the wake
of the literature review presented above. Indesdsaw that FSE is an economic model
linked to the notion of sustainability as well @& other related concepts with which it
shares both similarities and differences (see@edti2). Moreover, each related concept
exerts in some way a significant specific influenoethe development of the functional

economy as explained earlier.

What is more, we could also introduce the threeldunmental entangled dimensions (i.e. the 3
pillars of sustainability) the functional economydel relies on in order to achieve its

objectives. Indeed, | have explained that the madets to conform with each of those three
aspects simultaneously in order to reach the efaastainability (in the sense defined in this

chapter).

After that, we introduced the four main stakehatdéiat are likely to drive the transition
towards the model: the private sector, the notpfafit sector, the public sector, and
consumers. In line with that, | have put forwardrfpossibly influential exogeneous factors
along with their expected specific effects on tlamsition towards the model: the

geographical area, the industry/sector, the busisegment and the organizational structure.

| have also pointed out two sets of indicatorstegldo the functional economy which allow to

measure both the performance and the scale of dldelm

Finally, we have seen that the functional econoneg@hinvolves many opportunities for
businesses and organizations alike, but that sorpertant barriers to its implementation still
persist.

To sum up, it appears from the literature on thges that even though the functional
economy model has been around for a long time soved the term was first introduced by
Walter Stahel in the 1980s), its theoretical frarmstill seems to be work in progress as
evidenced by the numerous discrepancies amongrautfitie theoretical debate is still
ongoing today. Moreover, despite its great potéatiaged by its proponents, its theoretical
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basis still has a number of (theoretical) gapeéds to fill before being truly considered as a
sound and viable model. If it manages to do saghothe functional economy model could
potentially represent a viable economic optiondime extent for future, on the way towards

sustainability.

In that regard, | think it is now essential to adapnore practical perspective in order to
understand the underlying conditions for the effecimplementation of the functional
economy model. In chapter 2 | concentrate on tiadyais of a number of case studies based

on the ideas developed in this chapter.



28

Chapter 2: Functional economy: a case studies analysis

2.1. Introduction

This chapter investigates more practical aspectiseoF SE model and concepts by looking at
a sample of case studies covering a variety ofstroks, geographical areas and business
types. The objective is to get a better understandf the practical implications underlying
the transition to this economic model as well &s(fire)conditions to its successful
implementation in the economy. This is achievedléyeloping a thorough methodology
based on the theoretical framework exposed in endpas well as additional dimensions
emerging from the review of the case studies thémaseThe result is the elaboration of
multiple grids each comprising a set of associdigtensions/criteria aiming to analyze and
characterize the cases in line with the FSE prlasipConsequently, this enables me to make
sound comparisons among cases based on diffeqggdtasand in turn, derive some general

conclusions.

Hence, through this chapter | first describe theaive pursued by this analytical approach. |
then explain precisely the methodology devisedetdgom this analysis along with the limits
this entails.Next, | describe extensively some case studielyzedhthrough this process.
Furthermore, | present the results of the analysistheir interpretation that | that should be
considered cautiouslfEventually, | give an overall conclusion and pravitie key takeaways

to keep in mind.

In total, 26 case studies from which | derived Bh-sases/models are analyzed and compared
with the FSE model. Indeed, one case study somegtimeéers more than one
business/model/industry. In contrast, one businesdél/industry is associated with one

single potential FSE proposition.

2.2. Objective of the grid analysis

The objective of this grid is to determine to whattent each case effectively fits with the
FSE principles discussed previously by followingyatematic approach based on the existing
literature. In other words, it aims to compare &t framework as described in the academic
literature with practical cases studies selectedrathe empirical literature on the subject. In
that sense, each case is confronted to a defined seteria and its fit with FSE is assessed.
The next step consists then in an attempt to dedevant conclusions based on the results

obtained. This process is obviously subject toralmer of limits | also discuss.
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This grid analysis enables me to provide some lrtsign the current status of FSE and its
implementation up to now. Moreover, it allows tHentification of the kind of businesses
which is more likely to embrace the model basedhaitiple factors. As a matter of fact, a
number of organizatioA%have already started implementing practically p8Eciples at
various levels in their business model, sometiratdly not or barely aware of it, and often
for reasons specific to their business or enviramm&lthough some cases seem to be very
successful, others turn out to be complete orgldtilures as we will see later. In this
chapter, it is thus natural to seek to understhadd¢asons behind. On the other hand, many
organizations are still at a conceptual or verygmal implementation phase, not to mention
the ones that are still fully anchored in the lineedel, which constitutes another important
point to reflect upon. In that sense, this gridvesras a guide to determine whether the
principles of FSE can be applied to any organirategardless of its intrinsic characteristics

or its field, or if some preconditions have to bHilied to improve the likelihood of success.

2.3.  Methodology

2.3.1. Description of the grid analysis
This grid analysis has been applied to 26 caseestwdvering a large variety of distinctive

situations and is made up of a broad set of caiti¥at | now review.

First of all, I have identified five FSE main cit that refer to specific principles | consider
as essential to FSE successful implementation baséuk literature review presented in
chapter 1. Therefore, all analyzed cases shoulglotm a certain extent with those
principles in order to be considered as part &f thodel. Some of the selected cases were
referred to in the literature on the subject whbilleers were found via other sources such as
journal articles, reports, newspapers and so fdttle.five main FSE criteria | have elaborated
are: (i) The “FSE fundamental principles” criterimhich assesses the compliance of the case
with the fundamental principles of FSE, (ii) thérée pillars fulfilment” criterion assessing
the fit of the case with the three dimensions stainability, (iii) the “environmental”

criterion assessing the fit of the case with tharenmental dimension of FSE, (iv) the
“economic” criterion assessing the fit of the cagi the economic dimension of FSE and (v)
the “social” criterion assessing the fit of theeasth the social dimension of FSE. Each

criterion is composed of “sub-criteria” | will elakate on at a later stage.

20 The term “organization” can refer to actors frdma private, public or not-for-profit sector.
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In addition to that, | have defined six “FSE evaiom criteria” which offer a broader
evaluation of each case development stage withraddgd=SE. The six FSE evaluation criteria
| introduce are: (i) The implementation date glievant, of the FSE-related model (ii) the
current implementation level of FSE, (iii) the exped evolution of FSE, (iv) the

applicability of the model to other industries, g market and/or stakeholders feedback
regarding the model and (vi) a personal appraistideocase. | provide additional information
on each of those aspects later on.

Finally, I have clustered the 26 case studies ssteely according to three different
“independent classification criteria” derived frantherent characteristics to each case that are
not directly related to the FSE framework. Thogedtcriteria are the business type, the

industry type and the geography. | will also expkzach criterion in more detail later on.

a) Elaboration of a grid based on the FSE main criteria
| have defined two main FSE criteria: the “FSE famental principles” criterion and the
“three pillars fulfillment” criterion. The “FSE fudamental principles” criterion is according
to me best defined by the five following sub-aige (i) a combined set of products (tangible)
and services (intangible) according to the defnitof Goedkoop et al (1999), (ii) the use of
the product function rather than product ownershiip the existence of a sharing platform to
ease the transfer and use of the product amongadexsers, (iv) a technological component
that influences significantly the model (implemeiatia) and (v) the role played by
governments (or public institutions) to promoteéhorder the model. The “three pillars
fulfillment” criterion?! on the other hand, is best defined by the thraeddmental dimensions
of sustainability (sub-criteria). Moreover, for sermf those sub-criteria, | went further by

developing a third layer of criteria associatethimse specific FSE-related notions.

Regarding the role played by government for the ehodplementation, | assess it by looking
at two separate aspects: (i) the possible provisia@timuli, such as subsidies or tax
exemptions, granted to boost FSE practices orrif@ment of sanctions, such as fines or
tax increases to discourage some linear econonayigea and (ii) the potential set-up of

partnerships with governments, such as Public-RriRartnerships (PPP).

21| separate this criterion from the “FSE fundamgptnciples” criterion since the three pillarssafstainability
is not a concept inherent to FSE but FSE ratherenuak of it to achieve its (sustainability) goal.
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The three pillars of sustainability discussed abanesfurther broken down into a set of third-

layer criteria to get more granularity.

Firstly, | assess the environmental dimensionsh®cking the 10 following aspects: (i) the
effect of the model on gas emission and pollut{ohthe potential enhancement of the
product life-cycle (in terms of environmental surssdility), (iii) the reduced use of resources
through the design and production phase of theymto¢iv) the reduced use of resources
through the usage phase of the product, espetnthygh appropriate maintenance, (v) the
compliance with the 3R strategies associated \wigtproduct after-life phase, (vi) the
resulting reduction in terms of waste due to theeho(vii) the internalization of risks and
waste by the producer who keeps ownership of thdymt, (viii) the set-up of a
decentralized/local supply chain, (ix) the effeetiategration of the supply chain and (x) the
producer model acceptance (based on the currefeénmeptation of the model in the industry
considered). This way, | am able to systematicadiyess the degree of environmental

sustainability for each case.

Secondly, the economic assessment is based ondistaet dimensions each further broken
down into sub-criteria. The demand side is meastim®ugh (i) the existence of a market
opportunity or a need, (ii) the acceptance of tloeleh by customers, (iii) the provision of a
new and innovative product offering in line witletRSE model, (iv) the creation of added
value arising from the product use and (v) an ecbarCustomer relation (CR) resulting from

the new offer. The level of efficiency (supply sideached by the organization is assessed as

follows: (i) the effective integration of the valgbain (VC), (ii) the existence of economies
of scale, (iii) the existence of economies of scape (iv) the reduction of idle capacity in the

production phase. Finally, the profit and growtimdnsion is assessed by the variation of (i)

short-term profits of the organization, (ii) longrin profits of the organization and (iii) price

and/or revenue.

Thirdly, the “social dimension” criterion is defideas follows: (i) the creation of new job
opportunities, (ii) the provision of adequate tmags required by those new jobs and (iii) the

potential positive impact of social externalities.

In summary, | consider 2 main FSE criteria, 8 F8E-ariteria and 31 third-layer criteria. All

the FSE criteria described above are presentebla 2.1 in the append’

22 All the tables not shown in the main text are ke in the appendix to this chapter.
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b) Elaboration of a grid based on the evaluation criteria
The six evaluation criteria | define here aim atwing some conclusions on each case study
individually first, and then more generally speakirThe first criterion introduces a time
frame by identifying the date the FSE model has\beplemented, if so. The second
criterion assesses the current implementation lefvisle model for each case and/or industry
considered. This ranges from “conceptual” if thedeldhas not been implemented yet or
“marginal” if it has only been implemented at addcommunity level or is still in an
emerging phase to “advanced” if it has already lsstmp at a higher scale (e.g. global).
Thirdly, | give a forecast regarding the expectedl@tion of the proposed model based on the
reading of case studies: “favorable” if the modedeét to flourish and develop further;
“unfavorable” if it is expected to keep limited low-scale level or is even doomed to fail for
some reasons; “balanced” in case of nuanced/uneiaplinion. Fourthly, I try to determine
if the model presented in each case study is rasipecific” to the industry considered or
“generalizable” to others. Sometimes, it can beetigxeinined, and, in this case, | just fill the
cell with “no answer”. Fifthly, | give an overakédback (scored from 1 to 10) for each case
based on the market and stakeholders’ perceptforo feedback has been provided (yet), |
grant a score based on my subjective perceptiardey the case. Finally, | give a more
personal judgment (scored from 1 to 10) in linehwity own appreciation of the case at large
and based on the level of quality | attach to It.the results assigned to each case with regard

to the “FSE evaluation” criteria are exhibited autnmarized in table 2.2 in appendix.

c) Elaboration of grids based on three independent classification criteria
| then classify each case based on the three indepé classification criteria | have chosen,
one at a time. The purpose of this approach isitm lselevant insights related to each
criterion by looking at the results obtained throdlge grid analysis. Subsequently, this also
allows to draw general conclusions and identifybgldrends for the cases. Table 2.3 below
exhibits the specific category each case belonfsr teach of the three independent

classification criteria.

The first independent classification criterion usedlifferentiate the cases is the business type
they belong to. By this, | mean the kind of (comane) relation they establish and nurture
with their customers on a daily basis. In that eespl have identified three main categories
among the myriad existing: Business to Business B2B, Business tswmer B2C and a

Zn reality, there are multiple business categaties exist: B2C, B2B, & B2G, C2C, C2B, G2B, G2Q&
etc. Though, in the frame of thesis | have decided tm$oonly on a few of them.
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third category | have called “hybrid” which gatheeses involving both B2B and B2C
relations. Among the 31 sub-case studies, | idedtif B2B cases, 12 B2C cases and 3 hybrid
cases. The assumption (HOa) | want to test isdlh@Wing: the business type cases belong to
has an influence on their pathway towards the F&Braturn, their probability of success or
failure, in the sense that B2B and, to a lessendxtybrid cases, are favored over B2C cases

due to their higher suitability for the implemeiatof such a model.

The second independent classification criteriorceams the type of industry the case belongs
to. This defines if the case has a domiffainclination towards product, service or a natural
combination of both (which is independent from R&Ehis stage). Among the 31 sub-case
studies, | identify 21 product-oriented cases,Ivise-oriented cases and 5 product-service-
oriented cases. The assumption (HOb) | want tagebe following: the type of industry the
cases belong to has an influence on their pathawagirds FSE and in turn, their probability

of success or failure, in such a way that produet§ise-oriented industries and, to a lesser
extent service-oriented industries, are favored pvaeduct-oriented industries due to their

higher suitability for the implementation such adab

The last independent classification criterion ugedistinguish among case studies is the
geography where they take place. In that respéetyé differentiated between the cases
settled in developing/emerging countries, developmdhtries and both at the same time.
Among the 31 sub-case studies considered, | recomhses in developed countries, 9 cases
in developing/emerging countries and 5 cases ih abthe same time. The assumption (HOc)
| want to test is the following: The geographicadaof the cases has an influence on their
pathway towards the FSE and in turn, their prolitsdof success or failure, in such a way that
the cases taking place in developed countriestaral|esser extent in both developed and
developing/emerging countries, are favored oveséltaking place in developing/emerging

countries due to the higher suitability for the Ierpentation of such a model.

2.3.2. Explanation of the scores assigned to the “FSE main criteria” grid
Having completed my grid with the data collectemhirthe case studies, | decided to
primarily only retain the variables that could heswaered easily by “yes”, “no” or “no clear
answer”. This reasoning brought me to reduce timher of sub-criteria from 37 to 33 by

eliminating those for which quite specific answeese needed. Then, for the sake of

24 Of course, few business activities can be regaadgulirely product or purely service but ratheerain
combination of both. Though, in the frame of tHassification | have decided to only look at therdlwant
aspect.
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facilitating the analysis, | made the choice tovarhthe inputs of each variable into an

integer ranging from -1 (i.e. not applicable thigecion) to 1 (i.e. strongly applicable to the
criterion). The number O is assigned to the cotewhen the data is either missing or
ambivalent. Though, the exact meaning of the assignumber can slightly vary among
variables and | will give additional comments latethe chapter. The outcome of this process
is presented in table 2.4 in appendix which shawvesaw data set used to carry out the
analysis. This scoring approach allows me to compatne basic statistics (e.g. average,
maximum, minimum) and derive some interesting tesir the following paragraph, |

explain in more detail the scoring method. It imiea the rules | used to assign a score (-1, 0
or 1) to each (sub-)criterion which of course mhestonsistent across all cases, as well as the

scores aggregation method.

Table 2.3. Category each case belongs to for eaafithe three independent classification

criteria
Case studies .Type Cli Category Geography
industry
1 Bergamo's Bike-sharing PSS Product B2C Developed
2.1 |Bicycle-sharing based on PSS-EPR in China: Mobike Product B2C Emerging
2.2 |Bicycle-sharing based on PSS-EPR in China: Ofo Product B2C Emerging
2.3 |Bicycle-sharing based on PSS-EPR in China: Yong Jiu Product B2C Emerging
3 Brazilian Olive Oil Case Product B2B Developing
4 Brazilian Road transport Service B2B Developing
5.1 |Brazilian vs Italian companies: Brazil Product Hybrid Developing
5.2 |Brazilian vs Italian companies: Italia Product Hybrid Developed
6 Caterpillar remanufacturing strategy Product B2B Developed
7 Colombian cake shop (SME) Service B2B Developing
8 Decathlon renting service Product B2C Developed
9 Distributed Renewable Energy (DRE) Product-service B2B Developing
10 [E-mobility case Product B2C Developed
11 |Function-based transportation system Service B2C Developed/ing
12.1 |Heavy machinery manufacturer Product B2B Developed/ing
12.2 |Telecommunication infrastructure provider Product-service B2B Developed/ing
13 [Household appliances Product B2C Developed/ing
14 |Michelin Fleet Solutions: Truck tires Product B2B Developed
15 [The failure of Mu by Peugeot Product B2C Developed
16 |New logistics and freight transportation model Service B2B Developed
17 |Plastic extrusion pipes Product-service B2B Developed
18 |PSS applied to healthcare industry Service B2C Developed/ing
19 |Reshaping washing machine Product B2C Developed
20.1 |Service-oriented electricity system: community-based | Product-service B2B Developed
20.2 |Service-oriented electricity system: third-party service| Product-service B2B Developed
21 |Small Household Equipment Manufacturer (SHEM) Product B2C Developed
22 [Smartphone Case Product B2C Developed
23  |The future of WM as a service in CE Product B2C Developed
24 |The washing machine case Product Hybrid Developed/ing
25 |WhiteGoods manufacturer Product Hybrid Developing
26 |Xerox asset management program: printer leasing Product B2B Developed
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Firstly, regarding the 5 “FSE fundamental princgileéhe following scores were assigned:
For the first criteria, 1 if the business offerahves a combination of product(s) and
service(s), -1 if not, O if unknown or ambivalefar the second criteria, 1 if the product’s use
prevails over product ownership, -1 if not, 0 ikaown or ambivalent. For the third criteria,

1 if a (physical or online) sharing platform hagbémplemented, -1 if not, 0 if unknown or
ambivalent. For the fourth criteria, 1 if a teclogital component is involved, -1 if not, O if
unknown or ambivalent. For the fifth criteria inding two aspect: On the one hand, 1 if the
government (or public institutions) has a positieke in the transition, -1 if he has no role or a
negative role in the transition, O if unknown orkawalent. On the other hand, 1 if a
partnership such as PPP has been agreed upon begivxee and public sphere, -1 if not, 0

if unknown or ambivalent.

Secondly, | set the “3 pillars fulfillment” critenn apart for the sake of analysis, even though |
consider it as part of the FSE main criteria. Theaturally split it into 3 by defining one
environmental, one economic and one social vari@en though once again they are all
interconnected in practice). For each sub-critenelonging to the 3 variables respectively, |
assign the value of 1, 0 or -1 following the sae®spbning as mentioned above. | then
aggregate the score for each variable and exgreggsult on a scale from 0 to 10. This last
step is intended to ease comparison among eaehiaritl eventually add up the score of each
variable and, as a result, get an aggregated fmotlee 3 dimensions (from 0 to 30). | call it

the “fulfillment of the three pillars” criterion.

Thirdly, I compile the numbers relative to the “F&adamental principles” criterion and
convert the overall score to a similar scale froof Q0. | then add up the “FSE fundamental
principles” and “3 pillars fulfillment” criteria ashobtain a final score in line with FSE for the

case (from 0 to 40).

As a last step, | sort each case based on theitidependent criteria presented above. In
other words, | build successively three differemds; one based on the business type, one
based on the industry type and one based on thggaydoy; and then classify each time all the
cases accordingly. Those tables are shown in Eablbelow and tables 2.7 and 2.8 in

appendix.
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2.4. Limits of the method
It is first worth noting this grid analysis is pddy somewhat impacted by my own
interpretation of the information | collected o thubject, despite my attempt to adopt an

approach as objective and impartial as possible.

Secondly, the method | use which is based on asgjgcores ranging from -1 to 1 to each
(sub-)criteria is obviously simplistic as it doest leave much room for nuances. It is only
implemented in this way to facilitate the discussimt does not provide a high degree of
accuracy. | still do think however that some retevasights and significant trends can be

highlighted based on this approach.

Thirdly, the selection process of the 26 case stas been carried out based on the existing
literature on FSE but without applying any rigor@etection method. This means | have

tried to identify the more relevant case studiesd@nalyzed in line with FSE based on my
own perception and judgment. | did it regardlesthefspecific characteristics of each case
(e.g. business type, industry, geography, etc. vatitbut seeking to reach a certain

proportion of cases for each category. As a coresszpy most of the cases reviewed are in the
developed world and belong to traditionally prodadgented industries. Therefore, the

sample of case studies selected should in no wagdfiemed representative and does not

allow to draw very general conclusions for the ecoy overall.

2.5. In-depth description of some case studies

In this section, | describe in-depth seven casésgfine 26 | have studied to complete the

grid analysis. | decided to retain only the casesnisider the most insightful, relevant or
representative. This can be either because ofdherrand/or higher amount of available
information, or because | think the case in quedhiongs to light some important aspects,
whether bad or good, of the functional economythlt sense, it is as important to show cases
of success as well as of failure when trying toarsthnd the practical implications of this

model.

What is more, each case presented follows a sistilacture. Firstly, | give some information
on the context of the study as well as on the $ipdmisiness and/or industry. Secondly, |
elaborate more on the previously discussed FSEiplas that can be outlined through the
case. Finally, | make a conclusive comment and givappreciation based on what | have

learned from the case along with my own judgment.



37

2.5.1. Bicycle sharing in China
This case (Wu & Zhu, 2017) depicts three distinitibess model applied to three different
bike-sharing systems. ‘Yong jiu’ company provi@egile station bicycle sharing solution,
while ‘Ofo’ and ‘Mobike’ companies offers respedly a pile free and an all-around bicycle
sharing solution. All three models differ at sopmnts from each other and | will attempt to
describe these discrepancies thereafter. Butldirsts focus on some commonalties they all
share: Firstly, bicycle sharing is consideredanlecase as a substantial transport alternative
to solve current urban mobility issues (e.g. “lkakimeter” problem, traffic congestion, ...).
They all rely on a(n) (online) bicycle-sharing ptein enabled by the large panel of
information technologies available (e.g. mobilegdp optimize the use of their bikes while
reducing downtimes. Each of them contributes invay to the achievement of a better public
space management in its covered geographic areknditally speaking, they all indirectly
participate to the reduction of gas emission thhotlng mitigation of polluting transport
modes (e.g. cars) and the resulting fossil fugls.dlso induced that every producer keeps
responsibility for bike usage and try to minimizaterial resources consumption and wastes

throughout the whole lifecycle. For example, Ofe uvsclaimed bikes to produce new ones.

Secondly, it is worth noting that Yong Jiu modetasidered as less relevant and hence less
information is provided by the authors about itstéees. Indeed, Yong Jiu is based on
traditional pile stations which means that usensenee and return the bikes only from specific
station locations. It is then way less flexible amthvenient for the users compared to pile free
systems where bikes can be dropped at any dedaed pn the pavement. The payment
model also differs from the two pile free modelscsi you need to get hold of a specific
inconvenient rechargeable card rather than onlayenent via smartphones. The time use is
also limited (2 to 4 hours) in this model prevegtthem from reaching long time users, what
is not the case in pile free system. All thesearadend to explain while Mobike and Ofo

models are seen as more appealing for customers.

Finally, each model does not cover the same gebgmparea which then impacts customer
target: Young Jui builds its stations outside siti@ffic hub or large resident communities.
Ofo is focused on university campus and targetg yoling educated people. Mobike is
geared towards the entire population in big ciseésh as Beijing and Shangai. It means that
Mobike can reach a wider range of users and thplogxnore market opportunities than its
competitors. Moreover, a core distinction betwktabike and Ofo is that the former takes

charge of its bike’s manufacturing while the laiseonly involved in platform management
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of its bikes whereas manufacturing is outsourdedcheans that on top of coming forth with a
unique design for its bikes, Mobike can benefithira significant cost advantage in terms of
maintenance to offset its high manufacturing expsn®n the contrary, Ofo is subject to
suppliers conditions and standards and can onlygs®a poor value added for its bikes while

facing higher maintenance costs.

To conclude, despite the upward trend for bicyblerimg nowadays, Mobike is currently the
only viable model from the three PSS systems dasdiin the case. The main explanatory
factor stems from its integrated value chain ingigdiesign, manufacturing and maintenance
activities which results in differentiation and tefficiency for Mobike. The firm has some
room for improvement yet but seem to head in tgbtrdirection as witnessed by its plans to
extend further in China and even abroad. Moredhermodel could be potentially applied to
other industries such as automotive, for insta@de, for its part, can still become sustainable
if it takes steps to switch towards Mobike’s modr Yong Jiu it sounds too late as the

model enjoyed its heydays about 10 years ago mdvisout of date.

2.5.2. Brazilian olive oil case
This case (Homrich & al., 2017) takes place inMantiqueira Community in an inland part
of Brazil and is about the olive processing modsladoped in that specific region. Indeed,
the model was introduced in 2012 and allows largelycers to sell the olive oil extraction as
a service through the rental of their processingpmgent to smaller producers. Those can
then use the production machines during a detedrpeeod of time without having to buy
one, something they could probably not afford otlee. In exchange, the machine owner
can request either a percentage of the oil proolucr a fixed amount of money from the

user.

This model provides many advantages for both tgbgsoducers as it enables the former to
reduce machine idle time while offering new oppoities for farmers with less capacities to
enter the market. Firstly, the important role playy the government in the development of
the model must be highlighted, notably through muptivate partnerships (PPP). Secondly,
technological progress is stimulated in line witiproved machines development, as
automation can increase production efficiency fstance.

From an environmental perspective, the model idempnted in a local frame, implying a
supply chain more localized too. Neverthelessstigply chain is not integrated among

producers as everyone keeps responsibility ofvits production and supply. Since large
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producers keep ownership of the machine they tieay, have an incentive to maintain it in
sound condition and extend its lifecycle as long@ssible through maintenance and so forth.
Moreover, renting the machine rather than buyiradldws to reduce resource consumption.

From an economic perspective, renting the machimiagl idle capacity periods allows large
producers to get additional and steady revenuas,dbcreasing the volatility related to their
activity. At the same time, the model can bringetidalue to the products of smaller
producer since the goods can be sold at a higha tiran if they had not been processed.
More broadly, it allows higher expectations in teraf market growth through a more
intensive aggregated production and the creati@yiérgies between both types of

producers which increases efficiency.

From a social perspective, the model allows that@e of new jobs locally, increasing then
the living standards and purchase power in theregSimilarly, it enables the acquisition of

new skills and competences by community memberflyghanks to remote labor training.

In conclusion, the model seems beneficial for eveayket player involved in the local
economy. Indeed, large & small producers as wethasMantiqueira Community as a whole
and even the government through PPP can take adpeaat closer relationships in that
locally-based Olive Oil market. Despite its cutrararginal implementation, we could thus
expect the further application of this model oam@ér scale and in other industries. The
guestion is now whether it can effectively be acbteon a broader scale or if it only fits with
a narrow one. Furthermore, the importance of thtéeca regarding the development of the
model should not be overlooked. Indeed, it tunmstioat the climate experienced by the
region over the past few years was really condutmves successful implementation which
supports the assumption that such a model is aalbjteszunder certain conditions.

2.5.3. Caterpillar remanufacturing strategy
Over the past years, Caterpillar (Caterpillar, 2028 developed a strategy strongly in line
with Functional Economy principles. Indeed, thenpany provides now its customers with a
service of maintenance, repair and replacemerd foide variety of its products. This
strategy involves then many different fields (dgilding, mining...) in which the company
operates, as well as different brands it owns @aj.Reman, Yellowmark...) which | will
detail later on. The objective of this sustainattategy is to improve lifecycle management
for their products in order to ensure the maximarabf their use/availability and extend their

lifecycle while minimizing the lifecycle costs foustomers. This can be achieved through
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close partnerships with Caterpillar dealershipsiadathe world with which they share
Caterpillar expertise and know-how. Another ess¢element is the implementation of
digital technologies able to monitor and manageoteiy products performance throughout

the whole lifecycle, from sale to end-of-life.

Then, through its numerous Cat dealerships, Célarpake charge of its components
lifecycle management throughout the whole lifecyolensure the reliability of its equipment
and extend their lifespan. In order to do so, tagany realizes preventive maintenance on
its machines through advanced monitoring technekdtor example, they proceed to fluid
analysis on machines after having collected od| &nd other kinds of liquid samples. This
notably allows to prevent machines from rapid detation and mitigate repair times due to
breakdowns, by intervening even before techniciudes arise. Moreover, Cat components
are designed in such a way that they can be rearsstdemanufactured

almost to original state. The customer can therfitsinom a similar components quality and
performance as if new ones but at a lower pricdengupporting sustainable practices. For
example, since 2015 Caterpillar has proposed taigiedts customers with the maintenance
and renovation of their Caterpillar motor by outsiing it to their dealership, either on-site or

in the workshop.

Whenever components need to be replaced, Caterpatacreated a brand entirely dedicated
to this field, called “Cat Reman”. This companyrie@tes materials from worn out equipment
by means of a specific technology and then rematwfas them. Indeed, through this process
machine components are entirely dismantled, cleandd:ontrolled in Cat factories before
being made available for further use again. In Vind its commitment to social and
environmental sustainability, this practice allawslecrease the use of raw materials and new
components while extending products lifecycle. Ta¢ Reman model is based on exchange,
meaning that customers must provide Caterpillan wieir own end-of-life components in
order to benefit from the advantages of those retfi@atured parts (i.e. similar quality for a
lower price). Those remanufactured parts are availdirectly on-demand and intended for a
wide variety of applications (e.g. powertrain...hked to various fields (e.g. automotive,
industry...). This way, the customer can in turn @diis operating cost and cost of

ownership.
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Furthermore, in 2017 Caterpillar announced thedhwtf a new brand of spare

part/repair patches called Yellowmark. This exteha@intenance and remanufacturing
strategy is enabled by the same technologies &psty mentioned (e.g. online platform,
connectivity tools for monitoring...) and has dirgdbeen spread globally among its
numerous dealership partners as well. The Yellowmarts are aiming at providing solutions
to the various needs in the construction secttreefor small or medium

equipment. Once again, customers can optimize dipeirating costs while enhancing the
quality-price ratio of their purchasdas.that sense, a high level of component standatioiz

is essential for Caterpillar to ensure efficienog anteroperability of its products.

Finally, Equipment Management Services (EMS) cardiservice contracts including
consulting, follow-up and/or total maintenance psmn. The contract implies notably
annual visits by technical experts or after-sagpattors. It offers a wide range of expertise
to partners such as mechanical, hydraulic, eledtricThe resulting effects are extended
product life for machines and better managemensetl consumables, among others,

supporting the way to a more sustainable industry.

From a social perspective, Caterpillar encouragsgansible management of its products
through the whole life cycle. That way, the compartgnds to mitigate all the negative
externalities that could arise from its activitgaeding health, security and society notably
(Caterpillar, 2020). This applies to any persorolmed in its processes anywhere in the
world, from suppliers and customers to communitiegardless of their size. Caterpillar
overarching goal is in turn to address the funddaidiuman needs in terms of housing, clean
water or reliable electricity in order to ensure firoper functioning of any society regarding
essential issues such as education, etc. (Caser@020). A first step towards this vision is
then taken with the provision of adequate workingditions for employees as well as of

products and services in that respect.

To conclude, the new maintenance and repair siratedertaken by Caterpilldéor the last
decadeseems to pay ofihile nicely aligning environmental, economic andial
issuesindeed, all those environmentally-friendly pracsicerands and programs
regardingproductmanagement involved in many different fields andi@ed by advanced
technologiesarein line with reducing costs bofbr Caterpillar and its customers while

enhancing social responsibility as wédlhe current global scope reached by Caterpillan wit
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this strategy is a strong element in support &f shistainable model and in favor of its
continuity. An interesting point to underline confesm the fact that Caterpillar still
considers it is selling products to customers. Tmout seems that in practice it does not
differ from FSE principle related to usage rathem ownership since the component
maintenance is performed by Caterpillar througlisutvhole lifecycle and then can be
transferred to a different customer after it hasnbetrieved from the previous one and
remanufactured. In that sense, the only divergeertween Caterpillar and the FSE model

would stem from the name given to the transactiatiner than a substantial one.

2.5.4. Decathlon renting service
In 2020, Decathlon (Decathlon, 2020) has starteggsing to its customers a new renting
service based on CE/FSE principles. This modéltalie the form of a subscription allowing
customers to borrow materials from every sportgatg over a short to long period. This
way, the consumer does not need to purchase thegirto get access to it and can then
benefit from more flexibility and opportunities poactice new sports. This model brings

many advantages regarding the 3 main dimensiongsiogaaic, ecological and social.

Firstly, the sustainable aspect of the model allB@sathlon to make its products last longer
and hence rent them over an increasingly longeogénanks to appropriate design and
conception as well as timely repair. This achiegetrallows the company to increase its gain
in profitability and thrive economically. It alsm&bles the industry at large to thrive
economically since Decathlon is willing to engagéhvguppliers and share part of its profits
with them in exchange for their commitment to stvitowards more sustainable production in
return. Evidently, one pre-condition for the motiekeep going is that consumers get
economic incentives as well, meaning that the fmtak of renting/borrowing a product over
time must remain lower than the price to purchas&Je will come back to that important

point in the following part.

From a social perspective, there are numerous satyas as well. Firstly, Decathlon is
committed to use its gain in profitability in orderdecrease the price borne by consumers to
access the material while increasing the qualitthefproducts meanwhile. In other words,
the equation is the following: increased qualityame lower price at the same time
(Decathlon, Préts pour une consommation "durahlespbrt ?, 2020). Of course, it is a win-
win relationship because if access to sport matesrizheaper consumers will rent more

frequently products or over a longer period, cregtience a virtuous circle and supporting
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Decathlon economic profitability as well. Secondfyhas potentially great positive impacts
on society as it promotes the practice of sport€hvis proven to be highly beneficial in
terms of health. Moreover, it gives access totsfjoora wider part of the population by lifting
related financial (and cultural) barriers and préesaiversity and openness to new sport

activities.

Now let’s point out what the model enables fromeaalogical point of view: It turns out the
model would result in a drastic decrease in wasaton, notably by removing the use of
unnecessary plastic materials through a significaghtiction in the quantity of products
manufactured offset by a more systematic refurbesttmolicy, either by Decathlon or by the
users themselves. This way, Decathlon wants towrage its customers to become active
contributors to the process of sustainability iirtg care of the product Lifecyle by
themselves. In that sense, it could be interedtinthem to provide the appropriate trainings

in line with this project.

Besides that, and also in line with the CE/FSEqipiles, Decathlon has launched since May
2020 a new program aiming at reclaiming worn, restassarily Decathlon products (bikes,
weights, etc.). They only condition to fulfill ieé product needs to belong to a certain “return
grid”. Then, people bring their worn, unused pradwamnd get a fixed amount of money back
in the form of gift cards in return. Those produats then refurbished and put back on sale
with the label of “used product”. This initiative first been implemented within five
channel stores all located in Liege (Belgium) ariitlagrtainly be extended more broadly if it
turns out to be successful. Though, it is worthngpDecathlon already started to implement
such practices some time ago. Indeed, the Trocathés launched in 1986 and allows
private individuals to resell their old fitness guets twice a year. In that sense, Decathlon is

by far ahead of its time.

To conclude, the new renting model launched by Déwma in 2020 as a market test so far
brings many advantages, economically, sociallycotagically. We will see if the model will
be able to thrive as it still is at a very earlggs of development. Though, we would tend to
think the potential is large. The example of Delat shows a case where the company got
inspired by the existing CE/FSE theory and staberigorously build its new business model
on it. We could also outline that one of the mdements which is likely to have eased the
implementation of this new model is the hierarchstaucture proposed within Decathlon,
known as quite smooth and flat. It means the datisiakers are open to ideas coming from
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any level of the company and every Decathlon collator can then bring inputs freely and
be listened to. This model also holds potentiabing generalized to many more
commercial activities, beyond sport products merely

2.5.5. Michelin Fleet Solutions : Truck tires
Michelin operates in the tire sector and has st developed a new offer geared towards
road transport companies which is closely in linlWE principles. Through its Michelin
Fleet Solution, it proposes the outsourcing of tir@nagement by offering a full-set of
services including maintenance to its customer®8({BZherefore, Michelin provides them
with tire usage (rather than sale) and charges theesad on kilometers travelled. This is made
possible because Michelin keeps ownership of aslgets and incurs the associated risks,
which constitutes a fundamental prerequisite ferrttodel viability. Another important
success factor is Michelin reliance on advancelrelogies, a point that will be more fully

elaborated in the next section.

One of Michelin main objectives is to reduce fushsumption thanks to innovative tire
conception and maintenance services. For examptddiih offers two different ranges of
pneumatic products: Energy and X-One tires. Ttet fine generates a 6% decrease in fuel
consumption while the second is responsible fd¥ear&duction due to lighter vehicle weight.
Moreover, maintenance also allows to reduce tioglypection and waste by keepitiges in

good condition for longer and extending their lifele. For instance, retreating and
regrooving strategy implies a product life extensid 2.5 times, enabling a 36% saving
related to tire replacement that can be avoideat mast delayed. Put differently, only 20 tires
instead of 64 are used compared to the same pémititht sense, it is opposed to the old
model where margins are driven by increased proalueind sales as well as rapid disposal.
As previously mentioned, Michelin must keep tiren@nship through the whole lifecycle and
only sells tire use to reap those benefits. Funtioee, another key success factor was that
Michelin has constantly demonstrated great knowdeafgts products (e.g. proper tire
inflation implying reduced fuel consumption anetwear) thanks to advanced technologies

with a view to follow-up and monitor its tires atyatime of their lifecycle.

Thanks to all of that, the solution has positiveiemmental implications, even if the
objective pursued by Michelin is mostly economiar the record, Michelin was at that time
not even aware it was transitioning towards a FEehand the underlying reason for it is

mainly because its previous model was not considatteactive enough by its customers.
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Indeed, Michelin first started to propose a simdéer with the same implications in terms of
fuel reduction and based on its technology butmglpn product sale. As a result, customers
were not willing to pay a higher price for it evifrough they acknowledged Michelin
products value added. Today, FE principles appbets tire offering have made it attractive
to both parties. The economic incentives for cusigneome mainly from reduction achieved
in organizational costs due to the transfer ofrmaemanagement to Michelin and
optimization of budget allocated to tir€3n the other hand, appropriate maintenance allows
Michelin to optimize costs as well, in a consisteraly with its innovative and conception
strategy. On top of that, the reduction in the namdd tires produced and used (i.e. 44 for the
same reference period) implies Michelin can ineatsmargin due to reduced electricity and
raw materials costs. This higher margin can in hershared with customers which explain
the reduction in their own cost. Eventually, thg-par-kilometer model allows Michelin to
provide its customers with a lower price comparcethe traditional revenue model based on

sales.

Socially and environmentally, the model contributesalleviate some negative externalities.
Firstly, the decrease in fuel and material consiongdeads to reduced emissions (e.g. CO2),
fostering a clearer air and mitigating pollutiom fmman beings. Moreover, better
maintenance ensures higher reliability of trucksuiting in increased road safety along with
improved vehicles mobility. Finally, the immediatepport provided to truck drivers in case

of need helps enhance work conditions.

To conclude, the Michelin Fleet Solution seemsastitute a viable option for the pneumatic
industry and offers many opportunities for busiesssThis is evidenced by its relatively high
implementation level up to now since half of laEgropean heavy goods vehicles fleets, that
means 8% of the total market, have already dedmledhbrace it. There are also numerous
opportunities for market expansion since the Heéition has recently been introduced in
North America, which obviously constitutes a highklgnificant market. Though, it still must
be demonstrated if this model could be further igoph this market and beyond it, since
Michelin case emphasized the specific technologikilis needed to build a sustainable

competitive advantage.

2.5.6. The failure of MU by Peugeot: vehicles renting service
In 2009, Peugeot (Auto Europe, 2020) launched aurban mobility solution called Mu by
Peugeot. However, in 2016 the company announcecktiesign of its offering and its
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replacement by a simpler and more restricted oledcBeugeot Rent. In the following
sections, | will first describe Mu by Peugeot oiffgr more deeply, highlight the underlying
reasons behind its emergence and discuss its pedpoenefits. Then, we will try to
understand why the initial model failed to reachabjectives and what are the implications of

the new offering.

The Mu by Peugeot concept consisted in a multimaddlprepaid renting model intended for
its customers: Firstly, it offered access to aeni@nge of vehicles (car, utility vehicle,
scooter & bike...) and accessories (house movingdaf, rack & box, GPS...) for a short-
term period going from a single day or week-endhtowhole week. The car company kept
ownership of its products and ensured maintenafteetheir retrieval. Secondly, the access
to this offer was conditional to the creation ofatount on Peugeot website which then had
to be (re)loaded with payment units directly coteeéifrom euro and deducted from your
bank card. Thus, one unit meant 20 euros centginga ratio “euro/unit” of 1/5. (e.g.

renting a bike for 25 units a day amount to payfse a day) Afterwards, you only had to go
on-site and bring a photocopy of your driving lisenf required. You would then

immediately get the use of the product ordered. drbeess does not seem burdensome at all
and should not have constituted a significant bato its implementation and acceptance

by customers. Those new mobility services weréattime only proposed among Peugeot
dealerships located in France, some of them pnogidustomers with specific offers of their
own (e.g. “winter holiday package” proposed in Resy€esson). Given the early success it
experienced though, the company nurtured big aarstand intended to extend its offer
across Europe within a ye@NET France, 2010). This was achieved later tkat yith a
consolidated presence across Belgium, GermanyhendK (Economie-de-fonctionalité.fr,
2010).

Mu by Peugeot offered highly flexible services addpo various customer needs and started
from a simple observation: owning an individual isano more a one-size-fits-all solution to
ensure sustainable mobility. In that sense, thesr@tive mobility solution wanted to initiate

a change in customer mindset regarding car usiés,ovhile social status seemed from that
time less and less driven by ownership. It was theainly focused on urban users with
regular needs but who were not willing to buy aaato use everywhere all the time.

Though, the targeting went beyond that since tfer gbuld also be applied when leaving for

short holidays (e.g. weekend) or moving out omvis by renting utility vehicles. This could
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also have been coupled with other means of tratespmr such as train or plane through
partnership with external travel organizationd| stiline with the inter-modality principle.
Moreover, the company also aspired to attract atadr young customers in search of new

driving experiences and who could not afford thkisels of products otherwise.

Thus, in principle Mu by Peugeot had many advargagestly, it allowed to optimize the
usage of vehicles which is beneficial to the conypafficiency and, in turn, profits. The
implied decrease in the number of vehicles manufadiused can also result in a positive
induced environmental impact. On the other side féles proposed by Peugeot to its
customers were most of the time equal or even Idkaar the price of its competitors (e.g. car
leasing companies) which made it very appealingpfme-sensitive customers. For example,
the renting price for its scooters turned out t@0%o less than elsewhere. However, the
situation was more complex regarding its bicyclgirey offer since they had to face an
uneven competition on price with Vélib’ for instanwhich constituted a more attractive
solution for potential customers. Moreover, scapterd bikes rentals put together only
accounted for 5% of total operations which meary thiere considered as exceptional
rentals (Asso-scooter, 2010). Those two elemenghinhielp explain why the rent of those

product ranges are not part of Peugeot offeringrenmg.

As a matter of fact, Mu by Peugeot did not sat@fgtomers enough and was rapidly updated
with a simplified version called Peugeot Rent. haligh Peugeot claimed they just changed
its name because it was unclear in their customend, it is a fact that the offer is not the
same anymore. Indeed, this new proposal is nowigest to therental of specific Peugeot
vehicle models instead of being able to choose gmaorariety of vehicles. Moreover,
scooters, bikes and accessories have all been eehfimm the offer. Tough, it still shares
similarities with the previous offer since it castsi of short-term contracts and the booking is
done via their website.

To conclude, several reasons tend to explain thiefidm the broad Mu by Peugeot to the
more limited Peugeot Rent offer. Indeed, the unsadsfaction of customer needs, the fierce
price competition with Velib’ and the rather lowash of bikes and scooters in its total
operations, among other things, might have foraaegPot to weigh in favor of a revised
offer. In the same vein, a report published in 3ayn2016 by the Direction Générale des

Entreprises (DGE, ministére de I'Economie, 201ghlghted the strong conviction among
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car manufacturers that there is more to lose thavirt when transitioning towards this kind
of model (i.e. renting-based model). Indeed, itlb@sn drawn from consultations with PSA
and Renault that the high transition costs withanyt guarantee of results would constitute a
significant barrier to its adoption by producer&fus.fr, 2016). Moreover, another
explanation may lie in a shift of their interesivards future opportunities related to

connected and autonomous vehicles.

2.5.7. Xerox asset management program: printer leasing
Xerox, a large US company considered as the inveritihe xerographic photocopier and of
the first printerjs also a pioneer in proposing solutions relatel@EdXerox, 2020). The
company offers to its clients (B2B) long-term axdlasive leasing contracts in line with its
asset management program. This implies that th@anynkeeps responsibility for its
equipment and provides classic maintenance opasatio it such as paper and consumables
supply. On top of that, Xerox proposes an extersd#taf services from customer employee
training for establishing eco-responsible practicegptimization and management of the

whole park (including non-xerox machines) via ignocemployees deployed on-site.

This second option, component standardization aatherox products (scan, fax, printer,
photocopier, etc.) enabled by appropriate and @odatoduct conception is essential for the
viability of the Xerox model. Its revenues from customersased on a fixed payment by
photocopy in addition to a fixed monthly fee forintanance services and

consumables. From that point of view, it would berfesting to understand why Xerox
decided not to extend its pay-per-photocopy maalelltconsumables and even maintenance

services.

Over the course of its history, technological pesgrhas always played an essential part
in Xerox development and ability ttay a leader on its market. For instance, in 8894 the
company realized a major switch from electromeatsdrio digital print, with all the resulting
advantages. More recently, the evolution of infation networks incited Xerox to adjust its
offering again ando propose the Management Print Service solutiondet the new needs
of customers in terms of documentation (e.g. aehoigitization). Today, the company
also relies on monitoring tools to oversee usegisavior and advise them through easy print
settings, ... Xerox also set up its own R&D operatitmfoster new services developments in

line with information technologies. This evolutitakes place in the context of
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increasingly stricter regulations regarding envinemtal compliance which will be discussed
in the following section. For example, the EU Dtreg on waste electrical and electronic
equipment (WEEE) was introduced in 2012.

The company must be considered as an early ecalagitor since it started recycling
materials as early as 1967 and has pursued taiegyruntil now. Today, the company can be
proud of its 90% rate of reuse/recycling/retriemalits machines. Of course, all those
environmentally-friendly innovations as well as tbkowing ones have always been
grounded on an economic basis, especially whenanwental awareness was not as critical
as it is today. Then, still for the sake of comipetness, the company launched in the course
of the 1990s its objective zero waste programt®equipment and consumables. Still today,
some contracts include energy & material consumgtioesholds and even CO2 emission
targets, among others. This has already alloweddh®any to reduce by a third annual
greenhouse gas emission (Xerox, 2020). More spadifi reduced amount of paper printed
allows for lower CO2 emission through reduced epeansumption. This latest
environmental improvement has been and still ipstpd by the transition towards
digitalization which brings Xerox plenty of new lisss opportunities out of paper services.
Though, the most fundamental condition for Xeroexert a positive impact on the
environment lies in the optimization of sizablenping parks. Indeed, the park should contain
between 50 and 100 machines of different typeseaisti with different and limited
functionalities to ensure an effective environmemfuence, which is quite a demanding

requirement.

The underlying reason behind Xerox's economic mhbekein the fact that the company
faced at that time a lack of confidence from usewgards its new technologies and most were
not able to align with the high price requestedsTé still a valid argument and leasing
operations constitute the major part of Xerox rexentoday. This implies that the company
must rely on elaborate recycling techniques amdhgrdhings to ensure its profitability,
rather than on increased sales volume of its machias is the case in the traditional
model. This is notably eased due to a high leebmponent standardization (i.e.
commonality principle) which allows in turn a redioa in needs for raw materials and
components as well as in the costs related tottdnage and treatment of its products.
Between 1992 and 1995, it was thus up to 64 milioros in supply costs that have been

saved due to materials and components end-ofréfedve-reuse-recycle) operations. In
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terms of efficiency, machines utilization rate gomohting cost objectives are fixed in advance
to minimize costs related to waste. Those savitige/&erox to offset the cost stemming
from additional workforce dedicated to maintenance.

From a social perspective, the regionalization efox maintenance activities allows
enhanced proximity with customers and better qualitservices provided on-site. This leads
to several implications on employees who get opymities to be given enlarged
responsibilities at local levels and be providethveidvanced trainings in order to acquire the

newly requested competences and skills in line wthnological progress.

To conclude, even though Xerox early adoption amdgrvation of the FE model have
always been driven by the potential economic bénedsulting from it, it can be said that the
company has succeeded in reconciling its econondeeavironmental objectives in a bright
way. Indeed, since the outset of its recyclingvéotis in 1967 both dimensions have always
been inherently related and served each othertiygamonsistently altogether. It is even
worth mentioning that the company attempted at spoigt to embrace the traditional selling
model but then retracted and came back to the-leased one as it was more profitable.
Finally, we have seen that this model applied byoXe&lso has some positive social
implications on people (e.g. employees) besidesaiad negative externalities such as CO2

emissions, implying a better living environment.

2.6. Results and interpretations

In this section, the following tables highlight theores obtained by the (sub-)cases for the
FSE main criteria and evaluation criteria. Theypalkmssify the cases according to the
specific objective pursued. This allows me to thstassumptions | previously made about
each classification criteria (see section 2.3.4ased on the results obtained.

First of all, I introduce some general results trat shown in table 2.5 below. Indeed, the
global average score obtained by the cases algstB1.1, the maximum score among the
cases is 36.7 and the minimum score is 22.6 (thgeraf the scores goes from 0 to 40 with 20
corresponding to the median score). The relatitigi mean score suggests that the cases
considered are quite in line with/leaned towar@sRBE model. Moreover, the high

variability in the scores obtained (ranging from@& 36.7) suggests that substantial gaps

exist between the cases in terms of fit with th&FS
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| then group the cases successively accordingeio Ibusiness type (table 2.6 below), industry

type (table 2.7 in appendix) and geography (tat8arappendix).

The first classification criteria | have used toecprize the cases is the business type (B2B,
B2C or hybrid as previously defined in section 2.8).. The main results relating to this

specific criterion are presented in table 2.6. Wwelo

Table 2.5. Score assigned to each case (sortedhalpetically) for each specific FSE main
criterion

FSE fundamental Three pillars
principles /10 fulfillment /30

Environment /10 Economic /10 Social /10

Case studies

1 |Bergamo's Bike-sharing PSS 34,2 9,2 25,0 9,0 7,7 8,3
2.1 |Bicycle-sharing based on PSS-EPR in China: Mobike 28,4 8,3 20,0 9,0 7,7 3,3
2.2 |Bicycle-sharing based on PSS-EPR in China: Ofo 25,8 8,3 17,5 8,0 6,2 3,3
2.3 |Bicycle-sharing based on PSS-EPR in China: Yong Jiu 22,8 8,3 14,4 6,5 4,6 3,3

3 |[Brazilian Olive Oil Case 33,8 7,5 26,3 7,5 8,8 10,0

4 [Brazilian Road transport 25,4 58 19,6 7,5 5,4 6,7
5.1 |Brazilian vs Italian companies: Brazil 28,5 6,7 21,9 7,0 6,5 8,3
5.2 |Brazilian vs Italian companies: Italia 22,7 4,2 18,5 4,0 6,2 8,3

6 |Caterpillar remanufacturing strategy 36,7 7,5 29,2 10,0 9,2 10,0

7 |Colombian cake shop (SME) 22,6 6,7 16,0 7 7,3 1,7

8 |Decathlon renting service 28,2 5,0 23,2 9,5 5,4 8,3

9 |Distributed Renewable Energy (DRE) 34,9 6,7 28,2 9 9,2 10,0
10 [E-mobility case 34,2 8,3 25,8 7,0 8,8 10,0
11 |[Function-based transportation system 35,8 10 25,8 10,0 5,8 10,0
12.1 |Heavy machinery manufacturer 34,4 10,0 24,4 9,5 6,5 8,3
12.2 [Telecommunication infrastructure provider 34,4 10,0 244 9,5 6,5 8,3
13 [Household appliances 34,4 8,3 26,0 9,5 6,5 10,0
14 |Michelin Fleet Solutions: Truck tires 34,7 6,7 28,1 10 8,1 10,0
15 |The failure of Mu by Peugeot 30,1 5,8 24,3 8,5 5,8 10,0
16 [New logistics and freight transportation model 33,3 8,3 24,9 8 6,9 10,0
17 |Plastic extrusion pipes 31,6 8,3 23,3 8 6,9 8,3
18 |PSS applied to healthcare industry 30,6 10,0 20,6 5,5 8,5 6,7
19 [Reshaping washing machine 35,1 9,2 25,9 9,0 6,9 10,0
20.1 |Service-oriented electricity system: community-based 32,9 58 27,1 9,5 9,2 8,3
20.2 |Service-oriented electricity system: third-party service 28,9 6,7 22,2 8,5 5,4 8,3
21 [Small Household Equipment Manufacturer (SHEM) 32,1 7,5 24,6 9,0 7,3 8,3
22 |Smartphone Case 32,8 7,5 25,3 8,5 8,5 8,3
23 |The future of WM as a service 24,6 58 18,7 10,0 5,4 3,3
24 |The washing machine case 30,4 7,5 22,9 8,5 7,7 6,7
25 |WhiteGoods manufacturer 32,5 7,5 25,0 9,5 8,8 6,7
26 |Xerox asset management program: printer leasing 36,0 7,5 28,5 10 8,5 10,0

Average

Maximum

Minimum
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Table 2.6. Classification of the cases according tbe business type and scores for the

ESE main criteria

FSE
Three pillars

fund tal
undamental - ¢ ciliment /30 /10
principles /10

Environment Social

Case Total score
Economic /10
/ /10

number /40

Case
number

Average
Maximum
Minimum

323
36,7
22,6

Total score FSE fund. Prcpls.

/40

7,5
10,0
58

/10

24,8
29,2
16,0

Three pillars
fulfilment /30

8,38
10,0
7,0

Environment

/10

A
9,2
54

Economic /10

1 Distributed Renewable Energy (DRE) 34,9 6,7 28,2 9 9,2 10,0
2 Service-oriented electricity system: community-based 32,9 58 27,1 9,5 9,2 8,3
2.2 Service-oriented electricity system: third-party service 28,9 6,7 22,2 8,5 5,4 8,3
3 Brazilian Road transport 25,4 5,8 19,6 7,5 5,4 6,7
4 Plastic extrusion pipes 31,6 8,3 23,3 8 6,9 8,3
5 Brazilian Olive Oil Case 33,8 7,5 26,3 7,5 8,8 10,0
6.1 Heavy machinery i facturer 34,4 10,0 24,4 9,5 6,5 8,3
6.2 Telecommunication infrastructure provider 34,4 10,0 24,4 9,5 6,5 8,3
7 Colombian cake shop (SME) 22,6 6,7 16,0 7 7,3 1,7
8 New logistics and freight transportation model 33,3 8,3 24,9 8 6,9 10,0
9 Michelin Fleet Solutions: Truck tires 34,7 6,7 28,1 10 8,1 10,0
10 Xerox asset management program: printer leasing 36,0 7,5 28,5 10 8,5 10,0
Caterpillar remanufacturing strategy 36,7 29,2 10,0 9,2 10,0

85
10,0
L7

Social
/10

24

25

26.1

26.2

Average
Maximum
Minimum

Hybrids

The washing machine case
WhiteGoods manufacturer
Brazilian vs Italian companies: Brazil
Brazilian vs Italian companies: Italia
Average
Maximum

Minimum

12.1 [Bicycle-sharing based on PSS-EPR in China: Mobike 28,4 8,3 20,0 9,0 7,7 3,3

12.2  [Bicycle-sharing based on PSS-EPR in China: Ofo 25,8 8,3 17,5 8,0 6,2 3,3

12.3 [Bicycle-sharing based on PSS-EPR in China: Yong Jiu 22,8 8,3 14,4 6,5 4,6 3,3
13 PSS applied to healthcare industry 30,6 10,0 20,6 5,5 8,5 6,7
14 Reshaping washing machine 35,1 9,2 25,9 9,0 6,9 10,0
15 E-mobility case 34,2 8,3 25,8 7,0 8,8 10,0
16 H hold appliances 34,4 83 26,0 9,5 6,5 10,0
17 Smartphone Case 32,8 7,5 25,3 8,5 8,5 8,3
18 Small Household Equipment Manufacturer (SHEM) 32,1 7,5 24,6 9,0 7,3 8,3
19 The future of WM as a service 24,6 58 18,7 10,0 5,4 3,3
20 Decathlon renting service 28,2 5,0 23,2 9,5 5,4 8,3
21 The failure of Mu by Peugeot 30,1 58 24,3 8,5 58 10,0
22 Bergamo's Bike-sharing PSS 34,2 9,2 25,0 9,0 7,7 8,3
23 Function-based transportation system 35,8 10 25,8 10,0 58 10,0

30,6 8,0 22,7 8,5 6,8 7,4
35,8 10,0 26,0 10,0 8,38 10,0
22,8 5,0 14,4 55 4,6 33
Total score FSE fund. Prcpls. Three pillars X . Social
Ei t /10 E 10
/40 /10 fulfilment /3p EVironment /10 Economic/10 - © g
30,4 7,5 22,9 8,5 7,7 6,7
32,5 7,5 25,0 9,5 8,8 6,7
28,5 6,7 21,9 7,0 6,5 8,3

22,7

4,2

18,5

4,0

6,2

We observe that the highest total mean score cheebby B2B (32.3), followed by B2C

(30.6) and lastly, hybrids (28.5). Those resuignasomewhat with my assumption (HOa)

83

previously made since B2B cases effectively ougparfB2C (and hybrids) on average. This

could be partially explained by less serious enmaidarriers for B2B cases when

implementing the model. Indeed, as referred twheapter one, some consumers are still

highly reluctant to give up on products ownershigd anove to their temporary use. Of

course, this is only one possible interpretatiomagnmany others. Furthermore, it is worth
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noting that, according to this analysis, B2C prewaer hybrids (B2B and B2C) from a FSE
standpoint. By giving a closer look to the resulis,observe that B2B dominates in terms of
three pillars fulfilment overall, as well as eawfthe three aspects separately. This statement
tend to somewhat dispel the idea that pressurerferonmental and social changes comes
mainly from end consumers who, in turn, push B2@ganies to adapt their behavior and act
differently. Finally, the only criterion where B2ibes not prevail is associated with the FSE
fundamental principles where B2C outperform theethmeaning that they would tend to

integrate more elements linked to FSE in their iess model.

Regarding the second independent classificatidaran referring to industry type, it turns
out from table 2.7 in appendix that the highesdltotean score is reached by product-&-
service-oriented industries (32.5), followed bydwot-oriented industries (31.1) and finally
service-oriented industries (29.5). Those resuwdtflypalign with my previous assumption
(HODb) since they suggest that product-&-servicextted industries favor indeed the
implementation of a FSE model over the others. Ghothey also suggest that products-
oriented industries override services-oriented stidess which hence partly contradict this
same assumption (see section 2.3.1.c). Moreovsrpéttern is supported by the results
obtained for the three pillars fulfillment alongtlvieach of its constituting dimensions. The
only deviation to underline is about the resulttaoted for the FSE fundamental principles
criterion where the score attributed to servicexaied industries (8.2) prevail over the score
of product-oriented industries (7.6) which in tautpace the score of product-&-service-
oriented industries (7.5). Most of the time thougimust be noted that the score differentials

are quite marginal.

With regards to the last independent classificatigierion | use for this analysis, that is the
geography, we notice from table 2.8. in appendat the highest total mean score is reached
by the cases from the developed & developing/emgrgountries category (32.8), then the
developed countries category (32.0) and lastlydeheloping/emerging countries category
(28.3). Those results do not fully align with mepious assumption (HOc) since, although
they suggest that developed countries effectivatpace developing/emerging countries in
terms of alleged fit with FSE, it turns out on 8&mne basis that the most suitable environment
for implementing such a model would actually bevided by a combination of both. To go
further through this analysis, it would mean thaihly part of the developing/emerging world
besides the developed one would inure to the beofethie case rather than being detrimental

to it. Moreover, this pattern is reinforced by tlesults relative to the FSE fundamental
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principles criterion which stresses the same ard&rms of scores magnitude. In that
respect, it is worthwhile to stress the relativelyh mean score (9.2) achieved by the cases
from the developed & developing category altogetbgarding the FSE fundamental
principles criterion. This could suggest that orrage, the cases of this category are
somehow able to ensure a better integration oifrthiea FSE components into their business
model, compared to the others. Another tellingaatbr concerns the relatively low score
(5.9) achieved by the cases from the developingfgimg category altogether regarding the
social dimension. This could notably suggest aikeddack of job opportunities, trainings and
protection against negative social externalities/jpled by developing/emerging countries in
line with the FSE on average. Finally, it standsfoam the results that the economic

dimension is not significantly impacted by the coymf residence.

More generally, it appears from the evaluatiorecidt in table 2.2. in appendix that most of
the cases considered consist of relatively regentdfter the year 2000) applications of
functional economy principles. Among those caesgcurrent level of implementation of the
model is quite variable. Moreover, the models psmal are generally expected to evolve
favorably in the future and are seen as beingivelgtextendable to other industries. As for
the feedback received by the cases from the marigestakeholders, it is mixed with
(subjective) scores ranging from 2 to 10. It is $ame for the personal scores | assigned to

each case which ranges from 2 to 10 as well.

2.7.  Conclusions

In the course of this chapter, | have attemptezbtdront the FSE theoretical framework
presented above with some practical applicatiars ¢ase studies) by means of a grid
analysis built on chapter 1. The objective of tipproach is to assess from an empirical
perspective firstly the extent to which the modest lalready been put in place up to now, and
then the most suitable characteristics for a bgsitoe organization to enable its successful

implementation.

Based on the various case studies considered andghlts from the grid analysis, it appears
that the functional economy model has not beenlwidgplemented in the global economy
(yet) but rather tend to be limited to a small saaid/or very specific business segments
benefiting (mostly economically) from it, sometimegghout being even themselves fully
aware they belong to it. This suggests that the@wic dimension remains the main driver
when switching to this new model. Moreover, amdmgdases where a functional economy
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model has effectively been implemented, the outcappears to be mixed and varies from
great success to total failure (table 2.2. in agpgnLastly, it turns out that the transition is
on average more successful for businesses andipagans already offering a combination
of products and services and involved in both dgyedl and developing areas and in B2B
markets. Although the conclusions above shoulddosidered with caution given the
limitations resulting from the methodology adoptestill do think this exploratory analysis
provides a good illustration of the practical ingplions linked to the implementation of a

functional economy model.

In the next chapter, | pay a closer attention éodbnsumer perspective. Indeed, B2B appears
to be more suitable for the implementation of a R&ilel compared to B2C which seems to
encounter more challenges, both from a customepsaance and an economic point of view.
To get a deeper understanding of the reasons ppssiblaining this gap, it is essential to
learn more about the actual attitudes and opindde®nsumers towards the FSE. In chapter
3 lintend to investigate further this questionamalyzing the results from a survey |

conducted on the subject in June 2020.



56

Chapter 3: Survey on the attitude of consumers towards the
functional economy

3.1. Introduction and objective pursued by the survey and the model analysis

After a presentation of the prerequisites for thelementation of a functional econofhy
from a broad perspective (chapter 2), | now foaushe model from a consumer point of
view. For that purpose, | have carried out an @ntjnantitative survey with Google Forms in
June 2020. | have then performed an analysiseofdbults obtained with STATA.

| begin with a precise description of the differsteps | went through for the completion of
the survey: from the development of the questiaenai the sampling method | used, the
distribution and follow-up of the survey and finalthe check, collection and processing of
the data. Following that, | explain the statisticaddels | developed to analyze the results of

the survey and | present my various conclusions.

The survey is includes 34 questions assigned &odistinct successive categories which
assess four main dimensions: (i) the socio-demdggagharacteristics of respondents, (ii)
their attitudes/opinions towards the environmergeneral, (iii) their familiarity with and
perception of the concepts of functional econonw,their interest for some practical
solutions (i.e. case studies) illustrating the fior@al economy model and the probability they
effectively use those proposed solutions. Socioatgaphic characteristics of respondents

are considered as control variables all along tfayais.

Moreover, the model aims to identify and test statal relationships among those five
dimensions. In other words, | seek to measuretfiesieffect of the attitude towards the
environment on the perception of the functionalneroy, then the effect of this perception on
the interest shown in practical solutions and wtiely, the effect of this latter aspect on the
probability of effectively adopting those solutiof$e effect of socio-demographic variables
is also systematically tested in each specific.d@sleese relationships are as expected, this
means that the attitude towards the functional esnnwould act as a mediatbbetween the

attitude towards the environment in general andritezest in the proposed solutions on the

25 As a quick reminder, the terms of “performanced &functional” economy are both synonyms (as exdi
in chapter 1).

26 A mediator variable is a variable that causes ateui in the dependent and the independent vasaliie
other words, it explains the relationship betwdendependent variable and the independent variable.
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one hand, and that the interest in the proposedisos would act as a mediator between the
perception of the functional economy and the prdibalof effectively using the proposed
solutions. The alternative is that there are alspe complex effects to take into account.

Figure 3.1 below summarizes the model | will teatistically. The main expected
relationships are represented by the blue arroveseter, | also test the existence of direct

relationships among the key variables.

Figure 3.1. The model analyzed by this study (witsocio-demographic variables used as
control variables)

|

Yy
Perception i
Attitude towards the Interest in the OTZ’:;;";;\;
‘rom:fards the Funtional proposed ronosed
environment Economy solution prop ,
solution
N

Socio-demographic variables

| collected 189 usable answers from respondents aviérge variety of distinct socio-
demographic characteristics and profiles. All ttagiswers were then taken into account to
perform the statistical analysis. All these anadyaed the resulting conclusions are presented

in section 3.5 later in this chapter.

3.2. Methodology followed to conduct the survey: five steps

3.2.1. Questionnaire structure

| have structured the questionnaire by splittingtid four sequential logical categories: (i) the
socio-demographic data of respondents, (ii) thesgoes related to the environment, (iii) the
guestions related to the functional economy aralfin(iv) the questions associated with the

practical case studies tested. In that sensewibiith to note that this structure follows a
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funnel approach: it starts by asking quite genguaistions on the topic and then moves

progressively towards more specific ones, notadiyarding preferences or intentions.

3.2.2. Questions development

The questionnaiféis composed of 34 questions in total. The socinatgraphic questions

are based on a reference pattern drawn from Moslkesey® and were then adapted to suit
the specificities of this survey. The questionatesd to the environment are based on current
environmental trends and issues. The questioaterkto the functional economy and its
practical applications are based on my previou$yaes in chapter 1 and 2. Except for the
socio-demographic section which is made up of mltiomic questions with single choice,
all the other sections are based on attitude (Liéed, to some extent, intention) scales
relying on seven positiofs On a last note, the questions of section 2, Hanalve been
purposefully related to each other in order to ranbr overturn some attitudes/opinions

claimed by respondents.

3.2.3. Choice of the respondents/sampling
| now discuss the sampling method | have usedlézistne respondents for my survey. First,
the population | targeted is the French-speakindtddver 18 years old) Belgian inhabitants

having access to the internet, regardless of sbemegraphic characteristics.

Moreover, the “sampling frame”, that is the listp@frsons within the target population who
are likely to answer the survey, is exclusively poised of my personal and family contacts
networks/acquaintances, with the limit it entaitsl dahat | address in a dedicated subsequent

section.

Lastly, | used a non-probabilistic sampling methbaded on judgment/a priori to proceed
with the selection of the respondents and hendejrothe resulting sample. Regarding the
sample size, the objective which had been set pwitre launch of the survey was to reach a
minimum threshold of 120 exploitable answers. Tinwey was administered from th& 6f
June until 28 June 2020.

27 The full Google Forms guestionnaire is presemetthé appendix to chapter 3.

28 Monkey survey is a web-based survey platform wipidvides users with solutions and templates argel
variety of topics.

29 According to LLSMS2024 Marketing Studies, proviglifive positions or more on an attitude scale alow
respondents to give a satisfactory answer in tefrpsecision.
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3.2.4. Sending of the questionnaire and follow-up

The survey was administered in two subsequent waves way, | could collect a large
amount of answers in first instance, and then adjng target more or less intensively
specific groups to balance and enhance the repegsaty of the sample. In either instance, |
have mainly reached, informed and invited peopliltthe survey by sending them a
corresponding URL link, either via a social platfoprivate chat or via a personal e-mail.
Thereupon, | neither gave public access to theeyunor asked participants to share it in turn,
because | wanted to keep control of its spreadcardk the identity of respondents all the

way along. | also settled timely deadline for ea@ve in order to control the survey period.

3.2.5. Data check, collection and processing

The consecutive collection, check and processirdatd is to a large extent performed by
Google Forms itself since the tool automaticallgntifies and collects the exploitable survey
responses before coming up with some insightfulmneary results/data analytics, in the
form of graphs, associated with each question. Wewed wanted to perform deeper analyses
offering more insightful conclusions derived fronetsurvey results for which | used

STATA. | refer to it later when reporting my resulMore meaningfully now, it is worth to
note there are no missing values derived from tineey since an answer was mandatorily
required for each question before moving to the nae. This last functionality is once again
proposed by Google Forms. To be perfectly clear othly survey responses that could not be
recorded through the process were those registerder a flawed e-mail address, which
accounts for a very marginal number of the totawaars. | have indeed been requesting to
indicate an e-mail address at the beginning okthreey, only for purposes of keeping track
of progress in answers accounting and reopening pehding respondents in case of need. It
goes without saying that | fully committed to resipend safeguard the anonymity of all the

respondents in that regard.

3.3. Limits of the survey methodology

Considering the context in which this survey talese (master thesis) and the relatively
limited capacities available compared to a sun@yacted by professionals, a number of
limits arise. As a result, this has implicationstbe methodology used to set up this survey,
especially regarding its sampling. Indeed, althoughdeavored to build my sample in a way
as representative of the target population as plessome of its shortcomings are highlighted

in this section:
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Firstly, | applied some exclusion criteria to defimy target population. | excluded people
under the age of 18 to focus on adults only. | aBsd to exclude people with no internet
connection for the sake of feasibility. This coiddurn lead to a bias against some categories
of the population. specifically refer to the elderly, low-income andimwv-skilled people

who are more likely to be found in this group amade, could somewhat be

underrepresented.

Furthermore, the exclusive reliance on personallfanacquaintances (sampling frame)
among whom | selected potential respondents ishanelement that can potentially impact
the representativity of the sample. As a mattdact, the socio-demographic profiles of
people surrounding myself and my close family ddaiely not constitute a perfect mirror of
the current Belgian population distribution butlpmbly refer to a larger extent to specific
social categories.

Moreover, the fact that | used a non-probabilisimpling method based on judgment/a priori
to set the proportion of each population categormhe sample can call the sample
representativeness into question as well. Indegdgebnition | did not stick to the exact

proportion existing within the target population.

Lastly, the determination of the sample size wassnbject to a specific rule or based on a

formal computation except that | wanted to havaféicsently large number of respondents.

All those elements among others might have impingsxh the effective representativity of
the sample and the generalizability of the resultsis is why the conclusions of the survey
have to be considered with caution and rathed@strative and exploratory.

3.4. Short presentation of the questionnaire

As previously mentioned, the survey is composef distinct sections associated with
different types of questions. | will now brieflygsent each of them in order of appearance.
Incidentally, the list of all the questions anditlassociated variable name used for the
analysis are available in table 3.21. in appendix.

The first section invites respondents to answeaydiosdemographic questions. Those
guestions respectively cover the age categorygéneer, the professional situation, the level
of education, the field of study/training and tmeaaof residence. As a last note, | could have
indifferently placed this section at the end of ¢fuestionnaire since both practices are

common.
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The second section deals with the attitude andi@piof respondents about the changing
environment. It raises 7 questions about curremirenmentally-related trends and aims to
assess the level of awareness, sensitivity andvereent of respondents towards such
matters. Some of the big trends broached have teitth growth, the use of resources, the

(de)globalization and the current consumption patite the developed world.

Following this, the third section gets to the hedirthe matter by introducing and defining the
functional economy. Indeed, | first judge the faarity of respondents with the concept of
functional economy before assessing their attitashesopinions towards its most essential
aspects, all of it by means of 12 questions. A nemalb them pertain to questions already
raised in the previous section (consumption patr@sources management, deglobalization,
etc.) while introducing meanwhile some notionscdpeto a functional economy (use over
ownership, product sharing, extended product éife,). Furthermore, some additional
guestions refer to notions that relate (in thisneavork) exclusively to the concept of

functional economy (technology, competitive advgetaetc.).

Finally, the fourth section analyses the view ajp@dents on a more practical perspective,
by bringing out four existing or potential applicets/cases studies in line with the functional
economy. More specifically, the questions evaluaspondents attitude on two separate
aspects for each case. The first question tesidetpee of interest of the respondent for the
proposed case. The second question intends teefthe probability that the respondent
effectively uses the solution when the opportuistgffered to him. The specific features of

each case will be described later in this chapter.

3.5. Results of the survey, analysis and conclusions

3.5.1. The socio-demographic variables
Figure 3.2. below shows a set of graphs assocvaitbdhe socio-demographic characteristics
of respondents. From it, | infer that the surveywastly submitted to students or young
workers from the private sector, with a bachelal/ana master degree predominantly in
economics and management and living mainly inyaantnearby. Also, there are slightly
more men than women who responded to the surviegualh the difference is rather
marginal. As a result, one can note that the peopeviewed are overall young and highly
educated (with even some doctoral students includ®tat is more, people aged between 35
and 55 on one side, and beyond 65 on the othesoanewhat underrepresented in the

sample.
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Figure 3.2. The socio-demographic characteristicsf the respondents
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3.5.2. Attitude and opinion about environmental issues

The questionnaire contains seven questions megsuaiious aspects of the attitude and

opinion of respondents about environmental issdele 3.1. in appendiXpresents the

guestions for this section and the name assocoteceach question for the following

statistical analysis.

Figure 3.3. below and table 3.2. in appendix preBmstograms of the scores and some

descriptive statistics respectively for the sevevirenmental questions. Replies tend to be

clearly left-skewed. There is a strong consenbosiza better use of our natural resources.

Next come a general concern about our environnagess globalized world and an

acceptance that our habits must change. Theesssalgreement about giving the priority to

the protection of our environment over and abowemic growth or taxes environmentally

driven. Finally, when asked whether non-economitera play a role when making a

purchase decision, | get the lowest score. Thersendicators provide a general profile of

the respondent vis-a-vis environmental topics.ahtito see if and how this influences or not

the attitude towards the functional economy model some potential market offers later in

the survey.

30 All the tables and some of the figures discusaetiis chapter are available in an appendix to e
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Figure 3.3. Distribution of the scores for the envbnmental themes (low=1, high=7)
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Does the answer to the seven questions depena@otin-demographic characteristics of
the respondent? Table 3.3. in appendix providesdbults of multiple regressions of the
score of each question on some socio-demograpthicators. The seven variables are
defined as follows in table 3.4. presented below.

The impact of the socio-demographic dimensions aga® be limited (table 3.3. in
appendix). Women tend to be somewhat more sensitieavironmental matters and more
willing to accept some changes while respondeniis &current lower level of education are
somewhat less concerned. It also appears thairdepts with a background in economics
and management are less inclined to support adffdoletween the protection of our
environment and economic growth.
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Table 3.4. Description of the demographic variables

Variable Description

variable going from O (age less than 25) to 6 (7&are)

Age

Female binary variable equal to 1 if the respongestvoman

Student binary variable equal to 1 if the respongemtstudent

Non active binary variable equalto 1 if the responids not (or no longer) working

Low education | binary variable equalto 1 if the m¥ent has a high school degree or lgss
Economics & |binary variable equal to 1 if the respondent’ baclgd is economics and
management  |management

Suburb binary variable equalto 1 if the respontilexs in the suburbs

Rural binary variable equal to 1 if the respondees lin a rural environment

Can we summarize the results of the seven questiths limited number of variables? A

first possibility is to construct a simple varialhat measures for each respondent the average
score across the seven variables (I call this beri@anvironment-attitude in what follows).
Another possibility is to use factor analysis toragt a limited number of factors that capture

a significant fraction of the overall variance ained in the data. Table 3.5. in appendix
summarizes the results of the anaR/sigith a technical note added. Practically, a singl

factor (called f1 environment) is selected to diéscthe seven variables. This factor explains

51% of the total variance.

3.5.3. Attitude and opinion about the functional economy
In the third section of the questionnaire | be@sting several aspects of the functional
economy model (table 3.6. in appendix). | starabling respondent whether they are
familiar with the functional economy model (éconerde la fonctionnalité). | provide them
with an official definition of the concefft Figure 3.4. below shows that a very large
proportion are not much familiar with the concepiieh tends to confirm that this remains a

relatively new model that still has to be betteown and understood.

31 The analysis follows closely the various stepsl(@tata commands) described in Mooi et al. (20di&pter 8
Principal Components and Factor analysis. Theyarsais applied to standardized variables (zeromaewl
variance equal to one).

32

https://www.belgium.be/fr/leconomie/developpementabiie/economie_durable/modeles _economigues_innova
nts/economie _de_last consulted 30 June 2020.
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Figure 3.4. Familiarity with the performance or functional economy model

(low=1, high=7)
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The following eleven questions focus on variousetsions and characteristics of a
functional economy model as described in chapteFHe scores are presented in figure 3.5
below and some descriptive statistics in tablerBappendix. Increasing the life of products
and using goods longer get the highest scoresrede®ms to be a broad consensus about
these two themes as can also be checked by loakithg distribution of the scores which is
very skewed. If technology is an enabler of sooretional economy solutions this clearly
does not constitute a major concern given the lagél of technology readiness of most
respondents. If some additional costs are assaocwith a different more sustainable

management of the whole life cycle, respondentsedatively inclined in general to bear it.

There is some acceptance that a functional ecorappgoach can be a source of
differentiation for a firm and that the local dinsgon can be a plus. When asked about the
potential they see in this new model the score®i$below the average score for the general
attitude towards the environment (average scote@)f There is a positive attitude about the
idea of leasing rather than buying a product arahghhg some consumptions habits
accordingly, but clearly the concept of sharingdps still not widely accepted. Finally,

there is not much support in the survey for th@ideusing tax mechanisms to support the
development of this new concept.

The regressions presented in appendix (table 818w us the assess the impact of the global

scoré® a respondent gave to the various dimensions abewnvironment on all the

33 The same model was also run with the factor etéthfrom the seven questions about the environmiené
results are not reported here but the conclusiomsg@ite similar.



66

guestions related to the functional economy modeleacontrolling for the impact of socio-

demographic variables. The attitude towards thi®wua aspects of this model are clearly

influenced by his attitude towards environmentalies in general. It is worth noticing

however that in all cases a difference of 1 onsttae of environment attitude (measured

from 1 to 7) always translate into an impact osl#san one on the functional economy

model. A few socio-demographic variables haveduitenal impact such as the impact of

age, of the level of education or the educatioaakground for instance.

Figure 3.5. Distribution of the scores for the pedrmance economy model
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| also construct an aggregate score of the attitomyards the functional economy model

considering all the variables except the one orfaheliarity with the concept (the variable

name is functional economy attitude). If we coesitthat aggregate relation, we notice that
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an increase of 1 of the score on the aggregatecemment scale has a significant positive

impact (of 0.5) on the aggregate score of the fanat economy model.

For a given level of attitude towards the environtneve notice that age has a negative
impact on the functional economy score, non-ag@gpondents tend to give higher scores
and people with lower education a lower score. el\®v, even if some impacts are

statistically significant, the quantitative impagtelatively modest.

| also looked at the eleven questions in a diffevesy. Can we again summarize the
information contained in the data with a more ledihumber of variables? The results of this
factor analysis are presented in appendix (tal¥lg.3The analysis is similar to the one
presented in table 3.5. in appendix. In this palsiccase though, | retain 3 factors that

explain together 63% of the total variance of thead

How do we interpret these factors? Looking atfteor loadings, we notice that the first
factor correlates strongly with the fundamentabglef the functional economy model, the
move towards services and the concept of shatiegll therefore this first factor the service
factor (the name of the variable is f1 functiorsdrvice). The second factor loadings show
that this factor is closely associated with the &fcle of the product and its use over a longer
period of time. | call this factor durability (thvariable name is f2 functional: durability).

The interpretation of the third factor is somewleas obvious, but its loadings are high (in
absolute terms) with various aspects of the prodfieting, the use of technology, the local
versus the global dimension and the differentiatispect. | call this factor the package factor

(the variable name is f3 functional: package).

In what follows, | will use both the aggregate scof the functional economy model and
these three factors to test their impact on paeotinsumer preferences. The advantage of
the factors is that they capture three separatelikagnsions of the model and that they are by

construction uncorrelated with each other.

3.5.4. Some possible market offers: four case studies
The two previous sets of questions focus on gem@iaions and attitudes but do not cover
any practical possible market offerings. In chapt®, | explored in details various case
studies covering B2B, B2C and hybrid applicatioa®as many different countries and

industries. Hence, the next natural step in tleeguwas to move to more specific and
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tangible situations by considering some market dppdies. | now turn my discussion to the

four case studies.

| consider four short case studies and for ea¢hesh raise two different questions. The
exact description of each case (in French) is aedlin the questionnaire presented in
appendix (table 3.10.). The first question is \meethe respondent believe that the concept is
interesting and the second one asks whether heeowsuld possibly use it which obviously

is a quite different question. | will also testather the scores to the two questions are the
same or not (from a statistical perspective).

The first case is based on a variation of a satutiat now exists for a few years in many
different cities and that many people are famiiéh (see also chapter 2). | consider the
short-term renting of bicycles in an urban enviremtwith a focus on electric bikes (to
hopefully enlarge the potential for a broader f@cof the population) and with some

additional services available via a smartphoneadid some technological components).

The second case tests the concept of sharing godldks context of an eco-friendly laundry
service that actually goes beyond most existingtgwis by clearly stating the sustainability
objective while at the same time offering the ploiisy to wait in a nice environment with
access to a bar and a restaurant. The concepthasly been implemented by a company
called WASBAR®“. Figure 3.6. in appendix presents a few picttmdsetter understand the
concept and the services offered. WASBAR curreopigrates in Flanders with currently
eight locations, three in Antwerp, two in Gent, am®&echelen, one in Hasselt and one in
Leuven. To test the impact of variations of thekame offered | consider two different
offers. The first offer insists on the efficienagd sustainability of the concept but implies
that people have to go to the shop with their laynd his corresponds to the actual concept
of WASBAR. A second package offers the possibiiityise the same shop but provides a
full service where your laundry is collected at ybome and brought back to you. Both
offers rely on the same underlying principles ahpbatives but with two very different
service packages. Do respondents rate them miksway? Do the two solutions have a

different appeal to different groups? These amesof the questions | want to investigate.

The third case is another example of sharing goddsetailer of sport equipment offers the

possibility to rent sport equipment either on arsherm basis, for instance for a holiday

34 See for instance the website of the company fooee detailed presentation of the concept andehéces
offered:https://www.wasbar.bdast consulted 17 December 2020.
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period or on a long-term basis. The retailer atsesses that sustainability and a long life for
the products will be two major characteristics #mat it will cooperate closely with
equipment manufacturers. This concept is actdaiied right now in Belgium by Decathlon,
a French sport equipment retailer operating maaa th500 shops in 51 countrigas
discussed in chapter 2. Figure 3.7. in appendigees the e-mail sent to introduce the
concept, offering 1 000 people to test it. A syrwas conducted by the company in parallel
to better understand the preferences of consumeralbbw to fine tune its offer accordingly.

Finally, the fourth case focuses on leasing rat@n buying a product, in this example car
tires. The customer would in this case have tldusive use of the tires, but the product is
bundled with additional services that make thedif¢he car owner easier. Sensors are used
to monitor the tires and select their optimal replaent. This is to my knowledge a
hypothetical example today at least in a B2C emvirent but the case is derived from what
Michelin is currently developing in a B2B environmi¢o help companies manage their truck

fleet (see also chapter 2).

Figure 3.8. below presents the distribution of esdor the four concepts and the likelihood
of the respondents to use the five packages off@iaas, a higher score on a scale of 1 to 7
means a higher level of acceptance of the congeptdpondents and a higher likelihood that
they use it. Table 3.11. in appendix presents sigseriptive statistics. Looking at the
concepts we see that the electric bicycle case sdinsg followed by the sport equipment
leasing one, the car tyres and finally the lauratnycept. If we now turn our attention to the
likelihood of using the various solutions the ssomee systematically lower than those
associated with the respondent’s attitude towdrdsoncept. In other words, respondents

may find a concept rather interesting but may mothat likely to use the solution in practice.

Table 3.12. in appendix presents the results obuarstatistical tests performed on the case
studies®. | first test whether the mean scores are equrabka the four concepts, an
assumption rejected by the data. | next test$karaption that the mean scores for the
likelihood of using the five solutions proposed mlentical which is again rejected. It can be
seen as mentioned above that the average scattes @fncepts are systematically higher

than the corresponding probability of using itest whether the differences are significantly

35 https://www.decathlon.be/fr/about/who-are-we/ /RAae-are-wdast consulted 1 July 2020.

36 | am testing the hypothesis that several diffevariables (all measured on the same scale frtmi7) have
the same mean. Stata provides the command mvesst{multivariate tests of means) to perform $ests.
The tests assume multivariate normality.
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different for each pair. The conclusion is thatlare for bilateral tests at a 5% level of

significance. Even the two solutions around thutay concepts have different mean scores

associated with the probability of using them.

Figure 3.8. Distribution of the scores for the vamus case studies
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The conclusion is clearly that there is a lot afedisity across the attractiveness of the

different concepts and discrepancy between theidétitowards a concept and the likelihood

of actually using it. The next natural questiotoisee whether the survey data allow us to

better understand the drivers of the responsdsesetcase studies. | now turn my attention to

this question.

| start by analyzing the attractiveness of the famcepts proposed. Table 3.13. in appendix

presents the regressions of the score of each pbaodhe two aggregate measures of

attitude towards environmental issues and the fomat economy model as well as several

socio-demographic variables. It is clear thatdtigdude towards the functional economy

model is the main driver of the score given byrégspondent to each concept. It is interesting

that the general attitude towards the environmastrio or little impact on the scores. In other

words, the attitude towards the functional econonaglel can be interpreted as the mediator

of the general perception of environmental issuedeed, we have seen above that aggregate

attitude towards the environment has a strongipesinpact on the attitude towards the

functional economy model. Finally, we notice teatio-demographic variables generally

have no additional influence on the scores exceptfew cases. We can actually develop the
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model a little bit further by using the three fastalentified above that summarize the main
dimensions included in the various variables desugithe functional economy model. | also
use the factor summarizing the different varialalesociated with the general view of the
respondent vis-a-vis environmental topics. Thedtfactors associated with the functional
economy model are uncorrelated by constructiortdile 3.14. in appendix shows also only
moderate correlation between each of them andattterfassociated with the general attitude
towards the environment. Table 3.15. in appendesgnts the regressions of the score

achieved by the various concepts when factors cepilze aggregate variables.

The results clearly show that the three factorgrdmrte very differently to the score of each
concept. The main factor is the one associatel tvé attitude towards the service concept.
The third factor which | associated with the ovigpalckage offered also appear to play a role
but surprisingly, the second one that summarizesttitude towards a longer use of products
and repair and maintenance does not seem to pjasobmin the score of any of the four
concepts. Finally, the residual impact of the gahattitude towards the environment remains
insignificant except in a few cases. The conclusiabout the effect of socio-demographic

variables remain unchanged.

| next turn my attention to the likelihood of resig@nts to use the various solutions offered.
Table 3.16 and table 3.17. in appendix summarigevéinious models | estimated.

In table 3.16. in appendix | estimate how the sodnesing a certain solution depend on the
score given by the respondent to the corresporabngept, the overall aggregate attitude vis-
a-vis the environment, the aggregate score thenegmt gave to the various dimensions of

the functional economy model and socio-demographii@bles.

The conclusions are again rather clear. The ggiwen by a respondent to a certain concept
is the main driver of the likelihood of using ithe marginal effect of an additional one-unit
score on the scale always translate into a lessdha-unit impact on the likelihood score.
There still remains an additional effect of the @lescore given by the respondent to the
functional economy model but there is clearly nsideal direct effect of the general attitude
towards the environment. The score given to t@@sed concept captures rather well the
overall attitude of the respondent. Finally, thisreery little direct residual effect of socio-

demographic characteristics.
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Table 3.17. in appendix presents essentially theesaodel but this time the score of the
functional economy model is essentially the santh@previous one but where we break
down the attitude towards the functional econonty its three main underlying factors. The
main driver clearly appears to be the score ottreept with some residual effect of the first
factor, that is the attitude towards the serviaecept, and still some impact of the factor
representing the overall package offered. Them@idirect impact left of the overall attitude
towards environmental themes. The same conclusipply to the direct impact of the socio-

demographic characteristics of the respondent.

3.5.5. A cluster analysis of the data
In the previous sections, | have described thdtsestithe survey and progressively built a
model that shows how the attitude towards the enwirent impacts the attitude towards the
functional economy model. | have then shown hosvattitude towards this model impacts
the score given by a respondent to the variousgsegh concepts and finally how that score
ultimately influences the likelihood of using th@gions. At all stages of this analysis, |
have looked at the direct effect of several so@ordgraphic variables. The general picture
that emerges is that these characteristics have sopact on the different measures of
attitudes and opinions vis-a-vis the different Bléssted in this survey. In that regard, is there
a way to identify the profile of the respondentovane the most or the least likely to be
interested in the different functional economy-lubselutions proposed? In order to address
that question which is of course practically impottif the firm developing a concept wants
to understand who in the population should be titergial target groups, | decided to
implement a cluster analygis

My objective is to use the results from the surieegroup the respondents into a limited
number of clusters that can be given practicarpmtgations to better understand who may be
interested or not in the solutions proposed. Téw question is how the build these clusters.
A natural way is to use the questions coveringgttiudes towards the environment and those
covering the functional economy. This means usiiegresults of 18 questions to build the
clusters. However, we also have to take into agctcthe number of respondents which is 189.
Mooi et al (2018) explains how to select a reastenediio between the number of variables
used to create the clusters and the size of thplsarRules of thumbs suggests sample size
between 10 to 30 times the number of variables tseteate the clusters, and possibly more

37 As for factor analysis, the approach follows elgshe various steps (and Stata commands) deddnbooi
et al. (2018), chapter 9 Cluster Analysis.
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depending also on other factors such as the ctimetabetween the variables. Given our
sample size this clearly limits the number of valea | can use to create the clusters. For this
reason, | decided to use the factors extracted thenvariables covering the attitude towards
the environment (one factor) and the three fa@gtsacted from the questions about the
functional economy concepts. Our cluster analigsiBus based on four variables. The details

of the analysis are presented in figure 3.9. ireappx.

| now turn my attention to the interpretation o tihree clusters selected. They have been
constructed based on the responses of individodlsetvarious questions about their attitude
to environmental issues and their views on thetfanal economy model. These attitudes
and opinions can obviously not be observed in gedraerd therefore the question is whether
the ways respondents are classified can be linkddspecific socio-demographic
characteristics. Regression analysis showed tzaw-slemographic characteristics had some

impact on the responses to the various questions.

Table 3.19. in appendix presents the clusters thi#haverage value of the socio-demographic
variables in each cluster and the global averagesa@ll respondents. To see whether there
are real differences in terms of these characiesiscross the selected clusters | ran a test of

equality of the means for each of th€m

The tests show that respondents in the three ctudtiéer mainly on age, gender, whether the
individual is a student or not and finally whetlebackground is economics and

management or not.

We can see that the first cluster is charactedmenhdividual typically in the 25-35 age range,
with a lower proportion of women. Many individuatsthis group are student with a
background in economics and management. This dragphe lowest score in terms of

attitude towards the environment and the functi@sahomy model.

38 There are two approaches to test for differencessa the means. The first one is a one-way ANGQUA
since variances are often different across thewuargroups | ran an ANOVA with a Welch correctiorhis is
not directly available in Stata but an add-on igilable (Mooi et al. (2018) p.165). The code cardbwnloaded
by using the following linkhttps://stats.idre.ucla.edu/stata/ado/analydasgt consulted 2 July 2020. An
alternative is to use the same command used abetestmeans using the option by group and hetessgen

| report in the table the results based on thissg@@pproach. The p-values are identical for bugthods.
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The second cluster is characterized by individtygdgcally in the 35-45 age range, with a
relatively high proportion of women. This groupheaves the highest score both for the
attitude towards the environment and the functi@eanomy concept.

Finally, the third group tend to correspond to ewskter individuals, many of them with a
background outside economics and managementn kilsa be seen from the table that the
relationship between the age category and the@gtihbout the environment and the

functional economy model is non-linear.

Having characterized the clusters, we can saythigasecond is clearly the one showing the
greatest interest for the environment and this mawslel. | can consider whether this
classification also impact the responses to thewuarconcepts presented in the short cases
and the likelihood of ultimately using the proposetution. Table 3.20. in appendix provides

the statistics to address this question.

The selected clusters show that they strongly diffeate across the scores as well. The
individuals included in the second cluster cleatlyo assign the highest scores to the
proposed solutions and are also the most likelyseothem. The equality of the means across

the three groups is always rejected by the steaistiests.

3.5.6. Summary of the key results and interpretations
In this last section, | want to wrap up some ofithportant lessons that can be drawn from

the survey.

First of all, a large fraction of the respondergsras to be concerned by the evolution of our
environment and are to a certain degree readycepachanges, a review of our priorities and
even additional taxes to support this evolutiome attitude towards the functional economy
model is generally high as well but slightly lovteoug#®. If we look at the different
guestions associated with the functional economgiehwe also note that the correlations are
typically positive but not necessarily large. Magious questions included in the section on
functional economy allow us to extract three maiderlying factors. The first one
unsurprisingly corresponds to the idea of leasimd)gharing goods, the essence of the
concept. The second one is clearly associatedamitither important dimension, the lifecycle

of the product, while the third can be interpredsdassociated with other characteristics such

3% The average score of environment-attitude is Bdsad functional economy attitude is 5.4 and tHéedénce is
significant statistically (F = 9.76, F(1,188) anggdue = .002).
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as the use of new technologies. We have showritbatttitude towards the environmental

issues has a significant impact on the way respusdedge the functional economy model.

| then turned my attention to more specific solsido illustrate and test various tangible
propositions based on the functional economy cascepaking a clear distinction between
the attitude vis-a-vis the concept itself and tkelihood of actually using the proposed

solutions.

The statistical analysis provides strong suppothéodea that the attitude towards the
functional economy model drives the overall judgtrafra proposed solution. The attitude
towards services and sometimes the overall padkage a strong impact although maybe
more surprisingly, the lifecycle dimension of theguct does not seem to have any impact.

It is also clear that the level of concern aboutenwironment acts via the attitude towards the

functional economy model which act as a full mealiaf environmental concern.

If we look at the various concepts though, we reotiat the perceived attractiveness varies
significantly across the different solutions propws A positive attitude towards the
functional economy model might be a powerful enabig each case is evaluated separately

on its own merits.

Finally, if we look at the likelihood of using agmosed solution, we conclude that the score
depends on the attractiveness of the concept isifsome direct influence from the attitude
towards the functional economy model in generak aljain notice that each case is judged
by the respondents on its own merits for him. €latrons among the five solutions are
always positive but relatively low and the dispensof the scores rather wide. As we move
from general attitude towards the environment twaasingly specific and personal
preferences we see more divergence in the sciVesalso note that the same underlying case
(the laundry shop) translate into different scdogghe two solutions based on the same idea.
The details of each solution obviously do mattgguFe 3.10. in appendix summarizes the

model that | have built with the survey data.

| concluded the analysis by using the survey dataytto identify the profile of the
respondents most likely to be responsive to thasad the functional economy model and
therefore the most likely to have a positive peticgpof the solutions offered. The cluster
analysis suggests that the target individualseegively young adults aged between 35 and
45.
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3.6. Some general conclusions, remarks and comments

The objective of this chapter was to get a betteleustanding of the attitude of consumers
regarding the functional economy. This has beéeaed by conducting a survey on the
subject first, and then using the results obtain@a the 189 respondents to perform a

thorough statistical analysis.

Moreover, a rigorous methodology implying five dist steps was followed in order to
conduct the survey. As mentioned earlier, therecke@ly some limitations to this
methodology which have implications in terms ofresggntativity of the sample and in turn
thus, on the further generalization of the resuitsnd to think however that this exploratory
survey analysis can still bring insightful conctuss about the functional economy and its

underlying principles.

The key takeaways of this chapter lie in the gvaaiety of responses and de facto, attitudes
and opinions of consumers about the functional eegn This concept still seems to be at an
early stage of development in consumers mind eveungh they appear to be generally
favorable once they have understood what the conselpdeed, most of respondents are
rather open to the general ideas of the model #vbkay turn a bit more reluctant when it
comes to its more specific and practical implicasiowhat is more, the impact of socio-
demographic characteristics turns out to have & djunited impact on the consumer attitudes

compared to other factors, as previously exposed.

In my view, it is essential to adopt a consumertieperspective since consumers are a
major driver for businesses and organizations mgllio shift towards this new economic

model, at least in B2C markets.

Time has come now to synthetize and provide somergéconclusions about this thesis as a

whole.
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Conclusion

In this thesis, | wanted to understand why, dedpeiag often praised as a very promising
approach, the functional economy model still seemremain quite marginal in the economy

overall, compared to the more traditional lineasteyn.

With this in mind, | decided to perform an extemsreview of the existing literature on the
subject in order to derive a sound conceptual fraonk. This first step showed me that,
although the functional economy model has beenraréor a long time now since it was first
developed in the 1980s, it still struggles to fitsdplace in the “servitization” landscape
which it allegedly belongs to in the same way &&ptelated concepts. Indeed, there is still
no clearly shared agreement among scholars abarevitie concept stands in comparison
with the circular economy or the product-servicsteg, for instance, which can at times
make the field of study fuzzy. Moreover, theramsarguably lack of clarity regarding some
of its basic concepts, in particular when it reesharound its practical implications and key
success factors. Against this background, | decideadopt a more empirical approach in
order to better understand the practicalities efrttodel which | did through two different

complementary approaches.

My first objective was to understand the underlyoogditions for the model success and, on
the contrary, the reasons explaining its failufer that purpose, | decided to perform a
thorough analysis of 26 case studies selected finerliterature and my own personal
research and potentially in line with the functibeeonomy model. The results show that
most of the cases found in the literature or thioony own research have implemented the
concept only marginally — or even conceptually €& ama limited way, which tends to

confirm my previous assumption that the functiee@nomy model is still at an early stage
of development today. Moreover, among the succksafies reported, at least some of them
seem to have initially embraced the concept ndyufsbmetimes even prior to its emergence
in the 1980s), evidently driven by economic, sgateand other reasons unrelated to the
functional economy framework. In my opinion, thare three important conclusions to draw
from this: Firstly, this means that the economitegic and other reasons still prevail over
the sustainability rationale. Secondly, this iraplthat those successful cases might actually
fit with the requirements of the model without ehawing intentionally decided to embrace it.
Thirdly, it suggests that some businesses are fhiketg to be successful in implementing the

model than others depending on their inherent cibeniatics such as their industry,
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geographical area, etc. As far as this last peinbncerned, one interesting insight coming
out from the analysis is that cases in B2B martextd on average to reach higher
performance levels (i.e. higher scores) in comgjyauith the model principles. As a
consequence, it appeared highly relevant to meviestigate further the reasons why B2C
environments seem more challenging to deal withniheomes to implementing such a

model.

Therefore, this reflection led me to focus mordipalarly on consumer attitude towards the
environment and functional economy concept by meéassurvey | conducted in June 2020
and the analysis of its results. What it show$iad people are rather conscious of the
environmental challenges we face today and arerteesextent ready to change their behavior
although responses vary widely among respondeuntthdérmore, the functional economy
concept is generally not very well-known but, aftesviding them with some explanations
about it, respondents tend to have a rather pesitititude towards it, although with certain
limitations again. Finally, their interest in cagadies varies widely as well and truly depends
on the specificities of the proposed solution. Whahore, there is a notable difference
between their interest in the solution and theadreess to effectively make use of it, the latter
being generally associated with a lower acceptéw (i.e. score) than the former. As a
conclusion, it should be said that the majorityexfpondents agree with the conceptual ideas
of the model but tend to become more reluctant wheomes to its practical aspects. This
assertion could help explain the limited actuallengentation of the model in the economy

up to now, at least in B2C markets. It is also Wwardting that the socio-demographic
characteristics of respondents can only partiadjylan the variability observed in responses
and that other underlying factors must be consaleyainderstand their perception and
attitude. Yet, it turns out from the cluster asédythat the profile of respondents who are the
most likely to be interested in the functional emay model and, therefore, its practical

solutions is characterized by individuals aged eetw35 and 45, especially women.

To sum up, the key takeaways from this thesistaat although considered as a promising
approach by its main proponents, the functionahenwy still struggles to convince many of
its potential adopters to endorse it on a wideshastcording to the results of this study, the
reasons behind this fact could notably lie in #eklof clear practical insights and guidelines
provided by its theoretical framework and/or therent relative reluctance of consumers to
effectively adopt its concrete solutions. Moregwke model seems obviously more suitable

for businesses with some specific characterisiibgs, among other things, could explain why
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the traditional linear economic model, althoughsiismable for its sustainability, is still

globally dominant today.

Although I have tried to remain objective and rigas in this thesis, | have clearly
encountered some limitations throughout its conqobetn my view, those limits are mainly
associated with some aspects of the methodologytosgerform my analyses which are to
some extent subject to personal interpretatiorgggion and judgment and sometimes
somewhat simplified. | think this is especiallydrregarding the selection process of the case
studies (chapter 2) and the sampling method ussedl¢at the respondents to the survey
(chapter 3) which might not be perfectly represeévea Hence, this could in some way have

an impact on the accuracy of the results and thergézability of the conclusions.

| would firstly recommend future research to depdiarther the theoretical framework of the
functional economy by means of a practical approddbre specifically, | would encourage
to work on the development of a clearer set of giinés for businesses in line with the
model. This implies to get a better understanaihigs practical implications and key success
factors for each dimension of sustainability, eggdgcthe economic one. In that sense, one
could endeavor to provide a deeper economic petigpeasf the functional economy model by
means of a thorough economic framework using stanelzonomic principles. In turn, this
should also allow to fathom the reasons why sonsnless characteristics seem more
favorable than others in this context. In my vighe above-mentioned elements are key from
a strategic point of view. What is more, one calkb tackle more deeply the consumer
perspective by trying to find ways to alter thairrent attitude towards the practical
implications of the concept, notably by relyingtbe various findings presented throughout
this survey analysis. Lastly, | think that it coldd insightful to adopt another empirical
approach by trying to assess in particular theceffié specific government policies geared

towards businesses and consumers on their willsgyteeadopt the model.

| hope this thesis, although exploratory, can pte\a good theoretical and practical
framework to understand better the functional econmodel and its underlying

mechanisms. Indeed, despite its limitations,ktihis study offers some relevant insights on
the topic and | believe it can at least to somemxtontribute to its further development in

the coming years. Though, it goes without sayirag #uditional research is necessary both on

theoretical and practical grounds to be able torégput whether the functional economy
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approach actually represents a broad viable ecansahiition for the future or if its fate is to

remain restricted to a small and limited scale.
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Appendix: chapter 2

Table 2.1. List and structure of the FSE criteria aalyzed

FSE main criteria FSE sub-criteria FSE third-lay

Functional Service Economy (FSE) criteria

Combination of products & services

Use/function (ST/LT contracts) > ownership

Sharing platform (bikes, cars,...)
Technology component (mobile apps, loT,...)
Governement role & impact Governement stimulus/penalties
Is there a PPP ?

"Fullfilment of 3 pillars" criteria

Environmental sustainability

Emissions reduction (CO2, other GHG, pollution,...)
Increased/improved product lifecycle
Resources use reduction (| fact.& dev. pl

Resource use reduction (usage phase)
Resource use reduction (after-life phase) = 3R
Reduction of existing waste
Internalization of risk & waste by producer (whole LC)

Decentralized (local) supply chain
Integrated supply chain (=partnerships)
Producer model acceptance

Economic sustainability

Level of competitivity (demand side) (New) customer needs/market opportunities
Customer model acceptance
(New ) product/service offering
Added (use) value to offering (vs traditional)

Customer satisfaction/loyalty (CRM)

Level of efficiency (supply side) Integrated value chain (internal)
Economies of scale
Economies of scope

Reduced idle capacity (machine)

Net cost effect

Level of profitability & growth Increase in short-term profits

Decreased level of volatility (price, revenue,...)
Profit growth / perspectives (long-term)

Social sustainability

(Local) jobs creation
[Online] trainings (increased skills&competences)
Reduced negative externalities for people (health,...)




nlf:nsbeer Case studies Implementationtime ~ Currentimplementation Level ~ Expected evolution  Applicability to otherindustries ~ Market feedbacks /10 Personal appraisal /10
1 |Bergamo's Bike-sharing PSS 2009 Advanced Favorable Generalizable 5 4
2.2 |Bicycle-sharing based on PSS-EPR in China: Mobike 015 Advanced Favorable Generalizable 9 8
23 |Bicycle-sharing hased on PSS-EPRin China: Ofo 2014 Advanced Favorable* Generalizable 7 7
24 |Bicycle-sharing based on PSS-EPR in China; Yong Jiu / Marginal Unfavorable Generalizable 3 5
3 |Brazilian Olive Ol Case 012 Marginal A Favorable No answer 9 10
4 [Brazilian Road transport 2003 Marginal Unfavorahle No answer 4 4
5.1 |Brailian vs Italian companies: Brazil >2000 Marginal Favorable Generalizable 8 3
5.2 |Brazilian vs Italian companies: Italia >2000 Marginal Favorable Generalizable 4 3
6 |Caterpillar remanufacturing strategy +-2010 Advanced Favorable Generalizable 10 9
7 |Colombian cake shop (SME) / Marginal 1 Unfavorable Specific 5 2
8 |Decathlon renting service 2020 Marginal Favorable Generalizable b 8
9 |Distributed Renewable Energy (DRE) 2016 Marginal A Favorhale Generalizable 8 8
10 |E-mohility case 016 Marginal Favorable Generalizable 5 8
11 |Function-hased transportation system >1990 Marginal Favorahle* Generalizable 3 1
121 |Heavy machinery manufacturer >2000 Advanced ) Balanced Generalizable b 9
122 [Telecomm, Infrastrucuture provider >2000 Advanced A Balanced Generalizable b 9
13 |Household appliances >2000 Conceptual Favorable* Generalizable I I
14 [Michelin Fleet Solutions: Truck tires 2001 Advanced Favorable Generalizable 10 10
15 [The failure of Mu by Peugeot 2009 Marginal Unfavorahle No answer 2 8
16 New logistics and freight transportation model >2000 Advanced Favorable Generalizable 5 3
17 |Plastic extrusion pipes >2000 Marginal Favorable Generalizable 8 3
18 |PSS applied to healthcare industry / Conceptual Unfavorahle Specific 5 3
19 |Reshaping washing machine +- 2008 Marginal Favorable* Generalizable 4 1
2.1 [Service-oriented electricity systems: community-hased 013 Marginal 1 Unfavorable* Specific 5 8
2. [Service-oriented electricity systems: third-party service 2000-2016 Marginal Unfavorable Generalizable b 4
AU |Small Household Equipment Manufacturer (SHEM) 00 Marginal Favorable* Generalizahle 4 b
2 |Smartphone Case 2007 Marginal Favorable* Generalizable 5 b
23 |The future of WM as aservice 2014 Marginal Favorable* Generalizable 4 7
2 |The washing machine case >2000 Marginal Favorable* Generalizable 5 4
%5 |WhiteGoods manufacturer 2003 Marginal Favorable* Generalizahle b 4
2 |Xerox asset management program: printer leasing 1967 Advanced Favorable Generalizable 10 9
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L R“““"“ Resource . Local  Integrated o Integrated Reduce faeasd Long Reduced
Csestutes Pde.Act- Use g Techdogy Goverrent 9P Em\ss{un reduction whcion| 3R Wast‘e ‘Rlsk&v‘/asl.e | e Producer Manke‘(‘ Customer pmdnf:t/ Added a S:a\e‘ S:npe. de Netcost ~ short Detve.a.sed o | 5 e =
senice  >own reduction (manuf. & 2 feduction intemalisation i dain acceptance opportunities acceptance sew{:e value hin economies economies e effect  term  volatlity i otemalts
dev.) offering profits
1 |Bergamo's Bike-sharing PSS 1 1 1 1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 0 1
21 [Bicycle-sharing based on PSS-EPR in China: Mobike 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1 P 1
22 [Bicycle-sharing based on PSS-EPR in China: Ofo 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 b 1 1 1 0 4 0 1 1 P 1
23 [Bicycle-sharing based on PSS-EPR in China: Yong i 1 1 1 1 0 0 1 0 1 0 0 1 1 0 1 1 1 1 1 1 0 1 0 1 0 4 0 4 1 1 1
3 [Braailian Olive Oil Case 1 1 1 1 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1
4 (Braziian Road transport 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 4 1 1 1 1 1 0 0 0 4 0 1 4 0 0 1
5.1 [Brailan vs Ialian companies: Brazil 1 1 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 4 1 1 1 0 4 4 1 0 1 1
5.2 [Braailian vs Itaian companies: Italia 1 1 0 1 0 0 0 0 0 0 0 1 1 0 1 4 1 1 1 1 0 1 1 1 0 4 4 1 1 1 0
6 |Caterpilar remanufacturing strategy 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
7 |Colombian cake shop (SME) 1 1 1 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 0 1 1 0
8 (Decathlon renting service 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 1 1 0 0 1 1 P 1 1 0 1 0 1 1
9 |Distributed Renewable Energy (DRE) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1
10 |Emobilty case 1 0 1 1 1 0 0 0 1 0 0 0 1 1 1 1 1 1 1 1 1 0 0 1 0 1 1 1 1 1 1
11 |Function-based transportation system 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 41 0 1 1 0 1 1 1 1 0 4 1 1 1 1 1
121 |Heavy machinery manufacturer 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 41 1 1 1 1 0
122 |Telecommunication infrastructure provider 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 4 4 1 1 1 0
13 |Household appliances 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 1 1 b 4 4 1 1 1 1 1
14 |Michelin Fleet Solutions: Truck tires 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
15 {The failure of Mu by Peugeot 1 1 1 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 4 1 1 1 1 0 4 1 4 1 1 1
16 New logistics and freight transportation model 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 0 1 0 1 1 1
17 |Plastic extrusion pipes 1 1 1 1 1 1 1 1 0 0 1 1 0 1 0 1 0 1 1 1 1 1 1 b 1 0 0 0 0 1 1
18 |PSS appled to healthcare industry 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 1 0 1 1 0 1 1 1 1 1 0 0 1 0 1 0
19 |Reshaping washing machine 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 4 1 0 1 1 1
201 (Service-oriented electricity system: community-based 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1
202 (Service-oriented electricity system: thrd-party senvice 1 1 1 1 0 0 1 0 1 1 1 1 1 1 1 1 1 1 1 4 1 0 1 4 0 4 1 4 0 1 1
u Equipment (SHEM) 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 1 0 4 4 1 1 1 1 0
2 |Smartphone Case 1 1 1 1 1 0 1 1 1 41 1 1 1 1 0 1 1 1 1 1 0 1 1 1 0 1 1 1 1 0 1
23 [The future of WM as asenvice 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 4 1 1 1 1 4 4 1 1 1 1 1
2 |The washing machine case 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 0 0 1 0 0 0 1
25 |WhiteGoods manufacturer 1 1 1 0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0 0 0 1 1 1 1 0 0 1
26 [Xerox asset management program: printer leasing 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4 1 1 1 1 1 1 1
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Table 2.7. Classification of the cases according the industry type and scores for the

Case
number

ESE main criteria

Product

FSE fundamental

principles /10

Three pillars
fulfillment
/30

Environment Economic  Social
/10 /10 /10

1 Brazilian Olive Oil Case 33,8 7,5 26,3 7,5 8,8 10,0
2 Heavy machinery manufacturer 34,4 10,0 24,4 9,5 6,5 83
3 Michelin Fleet Solutions: Truck tires 34,7 6,7 28,1 10,0 8,1 10,0
4 Xerox asset management program: printer leasing 36,0 7,5 28,5 10,0 8,5 10,0
5.1 Bicycle-sharing based on PSS-EPR in China: Mobike 28,4 8,3 20,0 9,0 7,7 33
5.2 [Bicycle-sharing based on PSS-EPR in China: Ofo 25,8 83 17,5 8,0 6,2 3,3
5.3 Bicycle-sharing based on PSS-EPR in China: Yong Jiu 22,8 8,3 14,4 6,5 4,6 33
6 Reshaping washing machine 35,1 9,2 25,9 9,0 6,9 10,0
7 E-mobility case 34,2 8,3 25,8 7,0 8,8 10,0
8 Household appliances 34,4 8,3 26,0 9,5 6,5 10,0
9 Smartphone Case 32,8 7,5 25,3 8,5 8,5 8,3
10 Small Household Equipment Manufacturer (SHEM) 32,1 7,5 24,6 9,0 73 8,3
11 The future of WM as a service 24,6 5,8 18,7 10,0 54 33
12 Decathlon renting service 28,2 5,0 23,2 9,5 54 8,3
13 The failure of Mu by Peugeot 30,1 5,8 24,3 8,5 58 10,0
14 Bergamo's Bike-sharing PSS 34,2 9,2 25,0 9,0 7,7 8,3
15 The washing machine case 30,4 7,5 22,9 8,5 7,7 6,7
16 WhiteGoods manufacturer 32,5 7,5 25,0 9,5 8,8 6,7
17.1 _ |Brazilian vs Italian companies: Brazil 28,5 6,7 21,9 7,0 6,5 8,3
17.2  |Brazilian vs Italian companies: Italia 22,7 4,2 18,5 4,0 6,2 8,3
Caterpillar remanufacturing strategy

Case
number

Average
Maximum

Minimum

Service

7,5
)

42

FSE fundamental

principles /10

23,6 85 7,2 7,8
29,2 10,0 9,2 10,0

14,4 4,0 4,6 33

Three pillars
fulfillment Environment /10
/30

Economic  Social
/10 /10

19 Brazilian Road transport 25,4 5,8 19,6 7,5 54 6,7
20 Colombian cake shop (SME) 22,6 6,7 16,0 7,0 73 1,7
21 New logistics and freight transportation model 33,3 8,3 24,9 8,0 6,9 10,0
22 PSS applied to healthcare industry 30,6 10,0 20,6 5,5 8,5 6,7
23 Function-based transportation system 35,8 10,0 25,8 10,0 58 10,0

Average 8,2 21,4 A 6,8 A
Maximum 10,0 25,8 10,0 8,5 10,0
Minimum 58 16,0 55 54 1,7
Case X FSE fundamental Thre'e pillars Environment Economic  Social
Product-service . fulfillment
number principles /10 /30 /10 /10 /10
24 Distributed Renewable Energy (DRE) 34,9 6,7 28,2 9,0 9,2 10,0
25.1 |Service-oriented electricity system: community-based 32,9 5,8 27,1 9,5 9,2 8,3
25.2 |Service-oriented electricity system: third-party service 28,9 6,7 22,2 8,5 54 8,3
26 Plastic extrusion pipes 31,6 8,3 23,3 8,0 6,9 8,3
2.2 Telecommunication infrastructure provider 34,4 10,0 24,4 9,5 6,5 8,3

Average
Maximum

Minimum
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Table 2.8. Classification of the cases according tbe geography and scores for the FSE

main criteria
Case Total FSE fundamental Thre'e JILET6) Environment ) Social
Developed . fulfillment Economic /10
number score /40 principles /10 /30 /10 /10
1.1 [Service-oriented electricity systems: community-based 32,9 58 27,1 9,5 9,2 83
1.2 [Service-oriented electricity system: third-party service 28,9 6,7 22,2 8,5 54 83
2 Plastic extrusion pipes 31,6 8,3 23,3 8,0 6,9 83
3 New logistics and freight transportation model 33,3 8,3 24,9 8,0 6,9 10,0
4 Michelin Fleet Solutions: Truck tires 34,7 6,7 28,1 10,0 8,1 10,0
5 Xerox asset management program: printer leasing 36,0 7,5 28,5 10,0 8,5 10,0
6 Reshaping washing machine 35,1 9,2 25,9 9,0 6,9 10,0
7 E-mobility case 34,2 8,3 25,8 7,0 8,38 10,0
8 Smartphone Case 32,8 7,5 253 8,5 8,5 83
9 Small Household Equipment Manufacturer (SHEM) 32,1 7,5 24,6 9 73 8,3
10 The future of WM as a service 24,6 58 18,7 10 54 33
11 Decathlon renting service 28,2 5 23,2 9,5 54 8,3
12 The failure of Mu by Peugeot 30,1 538 24,3 8,5 538 10
13 |Bergamo's Bike-sharing PSS 34,2 9,2 25 9 7,7 8,3
14 Function-based transportation system 35,8 10,0 25,8 10,0 58 10,0
15.1 [Brazilian vs Italian companies: Italia 22,7 4,2 18,5 4,0 6,2 83
16 Caterpillar remanufacturing strategy 36,7 29,2 10,0 9,2 10,0

Average 32,0 73 24,7 8,7 72 838
Maximum 36,7 10,0 29,2 10,0 9,2 10,0
Minimum 22,7 4,2 18,5 4,0 54 33
Three pillars ) )
Case e Total  FSE fundamental fulfillment Environment Economic /10 Social
number score /40 principles /10 /30 /10 /10
17 Distributed Renewable Energy (DRE) 34,9 6,7 28,2 9,0 9,2 10,0
18 Brazilian Road transport 25,4 5,8 19,6 7,5 5,4 6,7
19 Brazilian Olive Oil Case 33,8 7,5 26,3 7,5 8,8 10,0
20 Colombian cake shop (SME) 22,6 6,7 16,0 7,0 73 1,7
21.1 |Bicycle-sharing based on PSS-EPR in China: Mobike 28,4 8,3 20,0 9,0 7,7 3,3
21.2  [Bicycle-sharing based on PSS-EPR in China: Ofo 25,8 8,3 17,5 8,0 6,2 33
21.3  [Bicycle-sharing based on PSS-EPR in China: Yong Jiu 22,8 8,3 14,4 6,5 4,6 33
22 WhiteGoods manufacturer 32,5 7,5 25,0 9,5 8,8 6,7
Brazilian vs Italian companies: Brazil
Average 28,3 7,3 21,0 7,9 7,2 59
Maximum 34,9 83 28,2 9,5 9,2 10,0
Minimum 22,6 58 14,4 6,5 4,6 1,7
) ) Total FSE fundamental Thre.e pillars Environment ) Social
Developed & developing/ emerging . fulfillment Economic /10
score /40 principles /10 /10 /10
/30
23.1 |Heavy machinery manufacturer 34,4 10,0 24,4 9,5 6,5 8,3
23.2 [Telecommunication infrastructure provider 34,4 10,0 24,4 9,5 6,5 8,3
24 PSS applied to healthcare industry 30,6 10,0 20,6 5,5 8,5 6,7
25 Household appliances 34,4 8,3 26,0 9,5 6,5 10,0
26 The washing machine case 30,4 7,5 22,9 8,5 7,7 6,7

Average
Maximum

Minimum
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Table 3.1. The themes and questions about environmigl issues

Question Variable nhame

Dans quelle mesure vous sentez-vous concerné par le débat sut fiégsitde

c’est au détriment de la croissance du niveau de vie de la populationler@ndia

g , . ) L _ Environmental

lactivité humaine sur notre environnement (réchauffeniemdtijue, pollution, concern

épuisement des ressources, etc.) ?

Jaccepte lidée que la protection de fenvironnement doit étre uniéprioéme sj Environment vs
economics

Je suis d’accord avec lidée que nous devons mieux utiiser nos ressoaiarelie

Exemple : Recyclage systématique, utiisation de matériaurgsipectueux de
lenvironnement, etc.

au travers d’'un changement de nos habitudes de consommation et de prodyctiBetter use of

natural resources

Etes-vous d’accord avec lidée que nous devrions revenir & une Samigté m
globalisée, impliquant une part plus importante de production locale ?

Less global

afin de réduire limpact sur 'environnement ?

Dans quelle mesure étes-vous disposé a adapter vos habitudes de camsommat

Chfl;lnge habits for
environmental
reasons

Lorsque vous achetez un bien, prenez-vous en compte des critereguautaes
gualité et le prix, tels que limpact environnemental ou social ?

Non-economic
choice criteria

Etes-vous d’accord avec lidée de taxer davantage des biens/sguvioesun
impact négatif sur l'environnement ? Exemple : taxe envirormai@esur les
voyages en avion

Taxes for the
environment

Table 3.2. Descriptive statistics for the seven emmgnmental themes

. Number of Standard | . .
Variable . . . Minimum Maximum
observations deviation

environmental concern 189 5.8 1.1 2 7

environment vs economics 189 5.3 1.5 1 7

better use of natural resources 189 6.5 0.7 4 7

less global 189 5.8 1.3 1 7

change habits for environmental reasons 189 5.7 1.0 2 7

non economic choice criteria 189 4.8 1.5 1 7

Taxes for the environment 189 5.4 1.5 1 7

h habit
. ) better use of change habits .
X . environmental environment vs for non economic  Taxes for the
Correlation matrix ; natural less global . . o )
concern economics environmental choice criteria  environment
resources
reasons

environmental concern 1.00
environment vs economics 0.50 1.00
better use of natural resources 0.56 0.34 1.00
less global 0.28 0.32 0.32 1.00
change habits for environmental reasons 0.45 0.40 0.49 0.36 1.00
non economic choice criteria 0.42 0.40 0.36 0.34 0.56 1.00
Taxes for the environment 0.52 0.44 0.47 0.33 0.49 0.51 1.00
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Table 3.3. The impact of some socio-demamphic characteristics on environmental concern

(1)

()

(3)

better use of

(4)

(5)

change habits

(6)

(7

VARIABLES environmental environme‘nt natural less global . for non‘econ.om.ic Tax?s for the
concern Vs economics environmental choice criteria environment
resources
reasons
age -0.03 -0.14 -0.05 0.03 0.01 0.23** 0.13
(0.07) (0.10) (0.05) (0.08) (0.06) (0.09) (0.09)
female 0.56*** 0.29 0.20* 0.45** 0.33** 0.74*** 0.48**
(0.16) (0.23) (0.11) (0.20) (0.15) (0.21) (0.22)
student -0.05 -0.17 -0.10 0.17 -0.13 0.04 0.25
(0.24) (0.33) (0.17) (0.29) (0.22) (0.31) (0.33)
non active 0.27 0.59 0.19 0.26 0.20 -0.33 0.11
(0.27) (0.38) (0.19) (0.33) (0.26) (0.36) (0.38)
low education -0.51*%* -0.30 -0.29* 0.17 -0.61%** -0.37 -0.75**
(0.24) (0.34) (0.17) (0.30) (0.23) (0.32) (0.34)
economics & management -0.12 -0.65%** -0.03 -0.39* -0.03 -0.26 -0.18
(0.17) (0.24) (0.12) (0.21) (0.16) (0.23) (0.24)
suburb 0.07 0.12 -0.06 0.02 -0.03 0.28 0.24
(0.19) (0.26) (0.13) (0.23) (0.17) (0.24) (0.26)
rural -0.12 -0.11 -0.03 0.74%** -0.03 -0.11 0.30
(0.22) (0.31) (0.16) (0.27) (0.21) (0.29) (0.31)
Constant 5.68%** 5.72%** 6.58%** 5.42%** 5.63%** 4.17*** 4,91%**
(0.23) (0.32) (0.16) (0.28) (0.22) (0.30) (0.32)
Observations 189 189 189 189 189 189 189
R-squared 0.11 0.08 0.04 0.11 0.10 0.18 0.10

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 3.5. Factor analysis of environmental questits

Factor Eigenvalue Difference Proportion Cumulative
Factor 1 3.55 2.76 51% 51%
Factor 2 0.79 0.10 11% 62%
Factor 3 0.69 0.02 10% 72%
Factor 4 0.67 0.16 10% 81%
Factor 5 0.51 0.09 7% 89%
Factor 6 0.42 0.05 6% 95%
Factor 7 0.37 5% 100%
Rotated factor Scoring
Variable kmo * . Uniqueness coefficients**
loadings Factor 1
Factor 1

environmental concern 0.84 0.76 0.42 0.21
environment vs economics 0.88 0.68 0.54 0.19
better use of natural resources 0.84 0.71 0.49 0.20
less global 0.91 0.56 0.69 0.16
change habits for environmental reasons 0.86 0.76 0.42 0.21
non economic choice criteria 0.85 0.72 0.48 0.20
Taxes for the environment 0.89 0.77 0.41 0.22
Overall 0.86

* Kaiser—Meyer—Olkin
** method = regression; based on varimax rotated factors

Technical note:

Using the Kaiser criterion, (and looking at theegcplot) | selected a single factor (called f1

environment) to describe the seven variables sinbethe first factor has an eigen value

greater than one. This factor explains 51% otti@ variance. The Kaiser-Meyer-Olkin



statistic (KMO) indicates the proportion of varignacross variabl
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es that might be common

variance. All values are above 0.8 which is congid@s adequate. The rotated factors

loadings result from an orthogonal rotation of dhiginal factors and are used to interpret the

underlying meaning of the factors by showing tlweirelation with the original variables.

This is of course particularly useful with morenhane factor. In this case we can see that all

seven variables correlate strongly with the sisglected factor. Uniqueness is another

indicator of how well the factors represent a valgaand should have a value below 0.5. Two

variables out of seven do not satisfy this criterid consider however in the following

analysis that the overall fit is reasonable and alays compare the results with those of the

simple average variable (environment-attitude)e Tdctors are th
combination of the underlying variables and theghts of the vari

coefficients.

en constructed as linear

ables are the scoring

Table 3.6. The themes and questions about the fummhal economy model

Question Variable name

Etes-vous famiier avec le concept d’économie dertionnalité ?

Familiarity with functional economy

Je pense gque ce modele a un potentiel de déveleppiemortant aujourd’hui.

Potential of functional economy

Seriez-vous prét & changer certains aspects demotte de consommation
actuel pour supporter cette évolution ?

Change habits for functional econon

y

Dans quelle mesure étes-vous prét a louer pow ustrge exclusif un bien plutot
gue de l'acheter ? Exemple : contrat de leasingedhoiture plutdt qu'achat.

Lease vs ownership

Dans guelle mesure seriez-vous prét a partagerdagices [utiisation d’'un bien
dont vous n'auriez pas un besoin quasi permarexefMple : voiture, vélo, machin
alaver, ...

Sharing goods

Etes-vous d'accord avec lidée que fon devrainaeiger la durée de vie des bie
de consommation en les réparant plutét qu'en feplegants ?

-]

S Increase life of products

Etes-vous prét a utiiser ke méme bien plus longedans la mesure ou celui-ci sg
réparé aussi longtemps que possible ?

Use good longer

En admettant que le fabricant soit responsabledgeimble du cycle de vie du
produit, de sa conception a sa fin de vie, étes-utaccord avec lidée qu'il refietd
les coltts supplémentaires éventuels dans le prigmte ?

Cost life cycle

J'ai tendance a faire davantage confiance a unigied local plutdt que

paiements en ligne, internet des objets, etce$-@us prét a les adopter ?

. . _ Trust local
géographiguement éloigné.
En admettant que certaines solutions nouvelessezpdortement sur ['utiisation de
technologies modernes de communication (applicatiarbies, réservation et Technology ready

Seriez -vous tenté de choisir les produits/serdaa® entreprise qui adopterait ¢
modele, contrairement & ses concurrents ?

e : . -
Functional economy as differentiatio

Etes-vous d'accord avec lidée de taxer des pideitvices liés au mode de

Taxes to support functional econom

consommation actuel pour favoriser lémergenceedeotiveau modéle ?
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. Number of Standard L .
Variable . Mean Lo Minimum Maximum
observations deviation

familiarity with functional economy 189 3,8 1,9 1 7
potential of functional economy 189 5,2 1,3 1 7
change habits for functional economy 189 5,2 1,3 1 7
lease vs ownership 189 51 1,6 1 7
sharing goods 189 4,5 1,7 1 7
increase life of products 189 6,5 0,8 3 7
use good longer 189 6,5 0,8 2 7
cost life cycle 189 5,6 1,2 1 7
trust local 189 5,4 1,5 1 7
technology ready 189 5,8 1,2 1 7
functional economy as differentiation 189 5,4 1,3 1 7
taxes to support functional economy 189 4,8 1,5 1 7

famil.i;rity potential of change habits | . if d technol functional taxes tot

Correlation matrix Wl_ functional for functional ease vs. sharing goods fnerease fite use goo cost life cycle trust local echno ogy economy as sup;.:vor
functional ownership of products longer ready . . functional
economy economy differentiation

economy econom
familiarity with functional economy 1,00
potential of functional economy 0,49 1,00
change habits for functional economy 0,35 0,69 1,00
lease vs ownership 0,26 0,42 0,62 1,00
sharing goods 0,24 0,36 0,53 0,54 1,00
increase life of products 0,02 0,20 0,24 0,11 0,23 1,00
use good longer -0,03 0,13 0,17 0,06 0,13 0,73 1,00
cost life cycle 0,06 0,05 0,16 0,21 0,19 0,37 0,30 1,00
trust local 0,10 0,22 0,27 0,12 0,22 0,15 0,18 0,12 1,00
technology ready 0,18 0,23 0,29 0,29 0,15 0,00 -0,09 0,06 -0,07 1,00
functional economy as differentiation 0,18 0,30 0,42 0,37 0,31 0,07 0,10 0,11 0,06 0,64 1,00
taxes to support functional economy 0,17 0,39 0,51 0,48 0,47 0,24 0,16 0,30 0,27 0,23 0,44 1,00

Table 3.8. The impact of the attitude towards envisnmental issues and socio-

demographic characteristics on the functional econmay model

(1) (2) (3) (4) (5) (6)
famil]iarity potential of che.ange . . .
VARIABLES WI‘th functional hablt.s for lease VS. sharing increase life
functional functional ownership goods of products
economy
economy economy
age 0.02 -0.08 -0.04 -0.11 -0.21%* -0.04
(0.12) (0.08) (0.07) (0.10) (0.10) (0.05)
female -0.34 0.16 0.20 -0.00 0.16 -0.19
(0.29) (0.18) (0.17) (0.24) (0.25) (0.12)
student 0.32 0.35 0.45* -0.33 0.12 -0.13
(0.42) (0.26) (0.25) (0.35) (0.36) (0.17)
non active 0.09 0.43 0.48* 0.24 0.63 0.07
(0.48) (0.30) (0.28) (0.40) (0.41) (0.19)
low education -0.13 0.15 -0.26 -0.62* -0.32 -0.45%**
(0.43) (0.27) (0.25) (0.36) (0.37) (0.17)
economics & management 0.87*** 0.53*** 0.50%** 0.64** -0.10 -0.19
(0.31) (0.19) (0.18) (0.26) (0.27) (0.12)
suburb 0.05 0.04 -0.23 -0.01 0.11 -0.23*
(0.33) (0.21) (0.19) (0.27) (0.28) (0.13)
rural -0.27 -0.10 0.16 -0.02 -0.31 -0.30*
(0.39) (0.25) (0.23) (0.33) (0.34) (0.15)
environment-attitude 0.41* 0.52%** 0.73*** 0.68*** 0.64%** 0.32%**
(0.16) (0.10) (0.10) (0.14) (0.14) (0.07)
Constant 1.16 1.89%** 0.72 132 114 5.12%%*
(0.98) (0.62) (0.58) (0.83) (0.85) (0.39)
Observations 189 189 189 189 189 189
R-squared 0.10 0.19 0.32 0.17 0.15 0.21

Standard errors in parentheses

%% 0<0.01, ** p<0.05, * p<0.1
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(1) () (3) (4) (5) (6) 7) (8)

. taxes to . .
functional functional functional
use good . technology support
costlifecycle trustlocal economy as . economy economy
longer ready . L functional . .
differentiation attitude attitude
VARIABLES economy
age -0.01 0.10 -0.04 -0.25%** -0.31%** -0.23%*x -0.11%**
(0.05) (0.08) (0.09) (0.07) (0.08) (0.08) (0.04)
female -0.09 -0.23 0.28 -0.19 0.06 -0.04 0.01
(0.12) (0.18) (0.22) (0.18) (0.19) (0.21) (0.10)
student -0.09 0.05 -0.20 -0.16 -0.22 -0.01 -0.02
(0.18) (0.26) (0.32) (0.26) (0.28) (0.30) (0.14)
non active 0.11 0.16 0.25 0.26 0.65** 0.97%** 0.39**
(0.21) (0.30) (0.36) (0.30) (0.32) (0.34) (0.16)
low education -0.16 -0.58** 0.17 -0.81%** -0.58** -0.09 -0.32**
(0.19) (0.27) (0.33) (0.27) (0.29) (0.31) (0.15)
economics & management -0.18 -0.14 -0.17 0.28 0.03 0.27 0.13
(0.13) (0.19) (0.23) (0.19) (0.21) (0.22) (0.10)
suburb -0.13 0.01 0.30 0.39* 0.33 0.05 0.06
(0.14) (0.21) (0.25) (0.20) (0.22) (0.23) (0.11)
rural -0.37** -0.27 0.40 0.36 0.16 -0.01 -0.03
(0.17) (0.24) (0.29) (0.24) (0.26) (0.28) (0.13)
environment-attitude 0.25%** 0.36%** 0.67*** 0.12 0.27** 0.97%** 0.48%** 0.50%**
(0.07) (0.10) (0.12) (0.10) (0.11) (0.12) (0.05) (0.06)
Constant 5.33%*x 3.64%** 1.56%* 5.59%*** 4.41%%* -0.46 2.74%%* 2.75%**
(0.42) (0.62) (0.74) (0.61) (0.66) (0.70) (0.30) (0.33)
Observations 189 189 189 189 189 189 189 189
R-squared 0.13 0.15 0.22 0.20 0.15 0.32 0.30 0.38
Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Table 3.9. Factor analysis of functional economy @stions
Factor Eigenvalue Difference  Proportion Cumulative
Factor 1 3,85 1,98 35% 35%
Factor 2 1,86 0,66 17% 52%
Factor 3 1,20 0,31 11% 63%
Factor 4 0,89 0,06 8% 71%
Factor 5 0,83 0,20 8% 78%
Factor 6 0,63 0,13 6% 84%
Factor 7 0,51 0,08 5% 89%
Factor 8 0,42 0,08 4% 93%
Factor 9 0,35 0,10 3% 96%
Factor 10 0,25 0,03 2% 98%
Factor 11 0,22 . 2% 100%
Rotated Rotated Rotated . . .
Scoring Scoring Scoring
kmo * factcor facFor facFor Uniqueness coefficients* coefficients* coefficients*
loadings loadings loadings . x .
. Factor 1 Factor 2 Factor 3
Variable Factor 1 Factor 2 Factor 3
potential of functional economy 0,78 0,73 0,04 0,08 0,45 0,27 -0,08 -0,09
change habits for functional economy 0,80 0,84 0,11 0,18 0,25 0,29 -0,05 -0,03
lease vs ownership 0,84 0,72 0,03 0,27 0,41 0,23 -0,07 0,05
sharing goods 0,87 0,72 0,13 0,07 0,46 0,25 -0,03 -0,08
increase life of products 0,61 0,14 0,88 -0,05 0,21 -0,06 0,46 -0,01
use good longer 0,56 0,07 0,87 -0,09 0,23 -0,08 0,46 -0,03
cost life cycle 0,81 0,12 0,62 0,12 0,59 -0,06 0,33 0,10
trust local 0,79 0,51 0,14 -0,40 0,56 0,26 -0,02 -0,37
technology ready 0,61 0,18 -0,03 0,86 0,22 -0,09 0,00 0,55
functional economy as differentiation 0,68 0,36 0,10 0,77 0,26 -0,02 0,05 0,46
taxes to support functional economy 0,87 0,66 0,24 0,23 0,45 0,19 0,04 0,04
Overall 0,75

* Kaiser—Meyer—Olkin
** method =regression; based on varimax rotated factors
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Technical note:

Looking at the KMO statistics we conclude that thedel is satisfactory (overall value of
0.75) but with one variable (use good longer) whecharely about 0.5. Considering the
uniqueness statistics, two variables out of elerersomewhat problematic with value greater
than 0.5. Despite this comments and limitatiordgdided to continue the analysis with these
three factors.

Table 3.10. Description of the proposed case studién French)

Vous avez la possibiité de louer un vélo électrigour faciiter vos déplacements urbains. De plesi
points sont disponibles au sein de la vile poyprenter et déposer les vélos apres usage. Via votr
[OTor= o] Mo CRYE R Yt T N [ FETVNVGo =gl smartphone, vous pouvez identifier fendroit lespiwoche, vérifier la disponibilté d’un vélo eleefuer
votre paiement. Le gestionnaire du parc s'occepkedtretien et s'assure de la disponibifité déles/4
tous les points d'acces.

Vous avez la posshilité d’accéder a une blanafiisagoroximité de chez vous. Celle-ci met a votre|
disposition des machines & laver et des séchoifisgsionnels congus pour avoir une longue durée|de
vie. Le service offert vise également a minimaeronsommation d'eau et d'électricité, en paigicul

Ce senvice est combiné avec un espace bar-restaépané qui permet d’attendre dans un cadre
agréable et confortable. Vous payez sur base dbnectie machines utiisées et bien entendu, de \otre
éventuelle consommation dans l'espace bar-restauran

D

Service de blanchisserie

Service de blanchisserie (suite R e . . . .
( ) et ivraison a domicile, ce service vous étanufacen plus de fusage des machines.

Un magasin de sport propose la location d'équipensgortifs a court, moyen ou long-terme a la place
d'un achat. Vous pourrez ainsi louer de léquiperpenr le ski, des planches de surfs, des kayakg, d
matériel de randonnée ou des équipements de fimeisexemple. L'offre met & disposition des
Location d'équipements sportifs produits durables qui pourront étre loués sur éesges longues et développés en collaboration gvec
des fabricants qui eux aussi s'inscrivent dang caéime logique. Le paiement est basé sur un
abonnement flexible et avantageux. Une applicatioartphone permet de sélectionner et de réseryer
des équipements en ligne.

Un fabricant de pneus vous propose une solutiégriae pour votre voiture. Ce service inclut
linstallation et le remplacement de vos pneus ricle, y compris pour vos pneus été/hiver. Lesuprie
sont congus de maniére a permettre au fabricastriedler & distance leur usure. Le service egirfaic
sur base du nombre de kiometres parcourus. Gettios permet d'optimiser la durée de vie de vgs

Location de pneus

de carburant.

Figure 3.6. The WASBAR concept

WASBAR | restaurant & laundry Foecd Inspiration - Wasbar Antwerpen

washarhe foodinspiration.cam

La méme entreprise vous offre également un setieicgettoyage et repassage du linge avec enlevement

pneus et de choisir ceux qui sont les plus ada@ptés besoins, notamment en termes de consomrpation
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Figure 3.7. Email sent by Decathlon to introduce # leasing of sport equipment concept

and invite to answer the survey

DANS LE MONDE DE DEMAIN, NOUS PRATIQUERONS
LE SPORT DE MANIERE PLUS DURABLE
TESTEZ NOTRE IDEE !

Bonjour Vinciane,

Des moments particuliers aménent des idées particuliéres, égzlement chez Décathlan. Ex
nous nous sommes demandé : comment amener plus de gens & faire du sport, dans e
respect de chacun et de la planéte ? L3, une idée noua est venue & l'esprit. A présent, nous
sommes & |a recherche de 1000 persennes pour tester cette idée. Serez-vous [une delles 7

SUPER ! Guelle est cette idée ? Un certain nombre de boutiques de sport, dont Decathlon,
want proposer un abonnement qui vous permettra d'emprunter / louer tows nos produits, &
court, mayen ou leng terme. Vous n'étes danc pas chligé-e d'acheter le matériel. Un tel
abannement ezt non seulement flaxible 2t avantageus ; mais il est surtout durable. Tout le
monde y gagne - wous - le consommateur. lindustrie du =port et la planéte.

En effet, plus Flindustrie du sport conceptuzlisera, produira et mettra & disposition des
produits durables {garanties les plus longues et éco-conception), plus la rentabilité
économique augmentera. Car nous pourrons louer les produits sur des péricdes de plus en
plus langues. Ces gains de rentabilité pourront étre partagés avec les clients en réduisant
les prix des locations et en augmentant |a qualité des services. Nous pourrcns également
partager ces gains avec |z chaine en amont pour les encourager & produire de plus en plus
durable. Plus la qualité augmente. plus les prix diminuent. Le Sport deviendra donc de plua
en plus accessible & tous avec des impacts socigtaux et écologiques positifs |

Mous sommes aujourdhui & la recherche de 1000 sportifs qui souhaitent s'engager et tester
cette plateforme pendant & meis. Serez-vous ['un des pionniers de cette nouvelle
communauté sportive 7 Le matériel emprunté pendant la péricde de test de six mois vous
coitera mains cher que de [acheter. Et si vous le scuhaitez, vous recevrez une part de ce
nouveau projet qui fera de vous un actionnaire.

Quattendez-vous 7 Sayez [une de ces mille personnes. Aidez-nous & grandir | Ensemble !

Sportivement,
La Team Decathlon

REPONDRE A LENQUETE >

Table 3.11. Descriptive statistics for the variousase studies

. Number of Standard . i
Variable . Mean . Minimum Maximum
observations deviation

bike concept 189 5.9 1.3 1 7
bike-use 189 4.7 1.8 1 7
laundry concept 189 4.6 1.8 1 7
laundry-shop-use 189 3.5 1.8 1 7
laundry-service-use 189 4.4 1.8 1 7
sport concept 189 5.5 1.4 1 7
sport-use 189 4.8 1.7 1 7
tyre concept 189 5.1 1.9 1 7
tyre-use 189 4.7 2.0 1 7
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. laundry-
Correlation matrix bike bike-use laundry - laundry- service- sport sport-use tyre tyre-use
concept concept shop-use concept concept
bike concept 1.00
bike-use 0.64 1.00
laundry concept 0.23 0.16 1.00
laundry-shop-use 0.08 0.25 0.77 1.00
laundry-service-use 0.03 0.02 0.51 0.49 1.00
sport concept 0.43 0.23 0.36 0.25 0.23 1.00
sport-use 0.28 0.34 0.31 0.38 0.28 0.74 1.00
tyre concept 0.21 0.18 0.25 0.17 0.27 0.23 0.17 1.00
tyre-use 0.15 0.18 0.23 0.19 0.29 0.26 0.27 0.89 1.00

Table 3.12. Differential attitudes and opinions forthe various cases

Equality of scores for ...

p-value

the four concepts
the probabilities of using them

the concept and the probalility of using it - bike
the concept and the probalility of using it -laundry - shop
the concept and the probalility of using it - laundry - service
the probabilties of using the two versions of the laundry concepts
the concept and the probalility of using it - sport
the concept and the probalility of using it - tyre

F(3,186)
F(4,185)
F(1,188)
F(1,188)
F(1,188)
F(1,188)
F(1,188)
F(1,188)

26.4
24.4
137.0
156.4
4.1
40.9
65.0
41.2

0.000
0.000
0.000
0.000
0.045
0.000
0.000
0.000

Table 3.13. Impact of attitude towards the environnent, the functional economy model

and socio-demographic variables on the scores ofdlvarious concepts proposed -

aggregate variables

(1)

() (3)

(4)

VARIABLES bike concept laundry sport concept tyre concept
concept
age -0.10 -0.31%** -0.15* 0.18
(0.08) (0.11) (0.09) (0.11)
female 0.07 -0.04 0.23 0.22
(0.20) (0.26) (0.20) (0.27)
student 0.03 -0.60 -0.22 0.24
(0.28) (0.38) (0.29) (0.39)
non active -0.32 0.96** -0.18 -0.28
(0.33) (0.44) (0.34) (0.45)
low education 0.16 0.25 -0.13 -0.11
(0.29) (0.40) (0.31) (0.41)
economics & management 0.15 -0.12 0.22 0.05
(0.21) (0.28) (0.22) (0.29)
suburb -0.00 0.45 0.54** 0.04
(0.22) (0.30) (0.23) (0.31)
rural 0.27 0.49 041 -0.33
(0.26) (0.35) (0.27) (0.36)
environment-attitude 0.10 -0.04 0.08 0.33*
(0.13) (0.18) (0.14) (0.19)
functional econonomy -attitude 0.60*** 0.70%** 0.61*** 0.79***
(0.15) (0.20) (0.15) (0.21)
Constant 2.10%*** 1.54 1.74** -1.52
(0.78) (1.05) (0.81) (1.08)
Observations 189 189 189 189
R-squared 0.20 0.16 0.23 0.21

Standard errors in parentheses
#¥% n<0.01, ** p<0.05, * p<0.1
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Table 3.14. Correlations between the factor assodéd with general attitude towards the

environment and the factors associated with the futtional economy model

f1 f2 f3
) . f1 . . .
Correlation matrix . functional: functional: functional:
environment . .
service durability package
f1l environment 1
f1functional: service 0,51 1,00
f2 functional: durability 0,35 0,00 1,00
f3 functional: package -0,06 0,00 0,00 1,00

Table 3.15. Impact of attitude towards the environrent, the functional economy model

and socio-demographic variables on the scores ofdlvarious concepts proposed - factors

(1) (2) (3) (4)
VARIABLES bike concept laundry sport concept tyre concept
concept
age -0.07 -0.32%** -0.13 0.20*
(0.08) (0.11) (0.09) (0.11)
female 0.05 -0.13 0.24 0.15
(0.20) (0.27) (0.21) (0.27)
student 0.02 -0.69* -0.23 0.19
(0.28) (0.38) (0.29) (0.39)
non active -0.32 0.96** -0.20 -0.31
(0.32) (0.44) (0.34) (0.45)
low education 0.19 0.07 -0.09 -0.17
(0.30) (0.40) (0.31) (0.41)
economics & management 0.06 -0.22 0.15 -0.11
(0.21) (0.28) (0.22) (0.29)
suburb -0.05 0.47 0.52** -0.00
(0.22) (0.30) (0.23) (0.30)
rural 0.19 0.43 0.37 -0.45
(0.26) (0.36) (0.28) (0.37)
f1 environment 0.20* -0.07 0.12 0.37**
(0.12) (0.16) (0.13) (0.17)
f1 functional: service 0.34%*** 0.60*** 0.37*** 0.57***
(0.11) (0.15) (0.12) (0.15)
f2 functional: durability -0.02 0.04 0.08 -0.07
(0.10) (0.14) (0.11) (0.14)
f3 functional: package 0.33%** 0.06 0.31%** 0.32%*
(0.10) (0.13) (0.10) (0.14)
Constant 5.96%** 5.31%** 5.49%** 4.74%**
(0.27) (0.37) (0.29) (0.38)
Observations 189 189 189 189
R-squared 0.22 0.18 0.24 0.24

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Table 3.16. Impact of attitude towards the environrent, the functional economy model,

the score of the concept and socio-demographic vahles on the likelihood of using the

corresponding concept — aggregate variables

(1) (2) (3) (4) (5)

VARIABLES bike-use laundry-shop-use  laundry-service-use sport-use tyre-use
age -0.11 0.01 -0.04 -0.12 0.07

(0.09) (0.08) (0.11) (0.08) (0.06)
female -0.02 0.03 -0.24 -0.32* -0.26*

(0.21) (0.18) (0.25) (0.18) (0.15)
student -0.21 0.39 -0.44 -0.11 -0.28

(0.30) (0.26) (0.36) (0.26) (0.21)
non active -0.22 0.30 -0.07 -0.06 -0.56**

(0.35) (0.30) (0.42) (0.30) (0.24)
low education -0.20 0.07 -0.13 0.33 0.19

(0.31) (0.27) (0.37) (0.27) (0.22)
economics & management -0.25 -0.10 0.11 0.10 0.16

(0.22) (0.19) (0.26) (0.19) (0.15)
suburb -0.16 -0.28 -0.32 -0.29 0.01

(0.23) (0.20) (0.28) (0.21) (0.16)
rural -0.86*** -0.55%* 0.08 -0.04 0.19

(0.28) (0.24) (0.33) (0.24) (0.19)
environment-attitude -0.04 0.08 0.06 0.10 -0.00

(0.14) (0.12) (0.17) (0.12) (0.10)
functional economy attitude 0.46*** 0.22 0.42%* 0.23 0.23**

(0.16) (0.14) (0.19) (0.14) (0.11)
bike-concept 0.75%**

(0.08)
laundry-concept 0.75%** 0.47%**

(0.05) (0.07)
sport-concept 0.84%**
(0.07)
tyre-concept 0.94***
(0.04)

Constant -1.38 -1.65%* -0.02 -1.23* -1.35%*

(0.84) (0.72) (0.99) (0.73) (0.58)
Observations 189 189 189 189 189
R-squared 0.49 0.63 0.31 0.59 0.81

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Table 3.17. Impact of attitude towards the environrent, the functional economy model,

the score of the concept and socio-demographic vahles on the likelihood of using the

corresponding concept — factors

(1) (2) (3) (4) (5)
VARIABLES bike-use laundry-shop-use  laundry-service-use sport-use tyre-use
age -0.13 -0.03 -0.03 -0.15* 0.10%*
(0.09) (0.08) (0.11) (0.08) (0.06)
female -0.08 -0.04 -0.21 -0.37%* -0.21
(0.21) (0.18) (0.25) (0.18) (0.14)
student -0.26 0.32 -0.42 -0.16 -0.24
(0.30) (0.26) (0.36) (0.26) (0.20)
non active -0.21 0.33 -0.07 -0.05 -0.57**
(0.35) (0.30) (0.42) (0.30) (0.24)
low education -0.34 -0.09 -0.08 0.18 0.31
(0.32) (0.27) (0.38) (0.28) (0.22)
economics & management -0.30 -0.10 0.11 0.07 0.14
(0.22) (0.19) (0.27) (0.19) (0.15)
suburb -0.14 -0.22 -0.33 -0.25 -0.03
(0.24) (0.20) (0.28) (0.21) (0.16)
rural -0.89%** -0.52%** 0.07 -0.04 0.17
(0.28) (0.24) (0.34) (0.25) (0.19)
f1 environment -0.05 0.01 0.10 0.00 0.06
(0.13) (0.11) (0.15) (0.11) (0.09)
f1 functional: service 0.38*** 0.25** 0.20 0.26** 0.06
(0.12) (0.11) (0.15) (0.11) (0.08)
f2 functional: durability 0.04 0.08 0.11 0.05 0.05
(0.11) (0.09) (0.13) (0.09) (0.07)
3 functional: package -0.01 -0.19%** 0.19 -0.14 0.27***
(0.11) (0.09) (0.12) (0.09) (0.07)
bike-concept 0.76***
(0.08)
laundry-concept 0.74%** 0.48%**
(0.05) (0.07)
sport-concept 0.86%**
(0.07)
tyre-concept 0.93%**
(0.04)
Constant 0.96* 0.20 2.49%** 0.60 -0.15
(0.57) (0.37) (0.52) (0.45) (0.28)
Observations 189 189 189 189 189
R-squared 0.50 0.64 031 0.60 0.82

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Figure 3.9. Dendrogram for the hierarchical clustemg method

Dendrogram - Ward's linkage

L2squared dissimilarity measure

o -

" | | TT
= G1 G2 G3 G4 G5 G6 G7 G8 G9 G10
n=5 n=10 n=15 n=18 n=5 n=43 n=43 n=29 n=17 n=4

Technical note:

| first applied a hierarchical clustering methodhgsward'’s linkage and the squared
Euclidian distance as measure of dissimilarity. ifeghod is an agglomerative clustering
method. Each object (each respondent) initiallptgs to an individual cluster. The objects
are then progressively grouped into larger cludtased on a selected similarity measure
(distance measure). The procedure stops wheheatilijects have been merged into a single
cluster. The dendrogram presented in figure J®va summarizes graphically the distance

for ten clusters on the vertical axis, as wellresriumber of objects each of them contains.

The next step is the selection of an appropriatebar of clusters. The Dendrogram
presented is a visual method to help decode howy rtlasters to use for further analysis.
Other criteria associating a statistic to each nemolb cluster also exist and | used three of
them to guide me in this process. The first orteesDuda-Hart index. The number of
clusters to be selected is the one correspondititettargest value of the statistics. The
second criterion is called the pseudo T squared;wghould be minimized and the third one
is the variance ratio criterion (VRC) also calleéd Calinski-Harabasz pseudo-F which should
be maximized. The different statistics suggesededht solutions, but | decided to use three
and four clusters. In what follows | only prestm results based on three clusters.

Another approach is to use partitioning clustermgthods and particularly k-means
clustering. Contrary to hierarchical methods,thenber of clusters must be chosen to

initialize the algorithm. Given the number of ckrsto be created, the k-means then assigns
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all objects to one of the clusters and successieebrranges them to minimize the within-

cluster variation. The initial allocation of obfscan be done in different ways such as by

random assignment.

Why considering another rather different clustemmgthod? The main reason is that different

methods can give very different outputs which obglg makes the interpretation of any

solution difficult. To verify that the solution dfie hierarchical method is reasonably robust, |

used a k-means method (with three and four clustersompare the results. The initial

allocation of objects to the k-means algorithmhis output of the hierarchical clustering

method.

Table 3.18. compares the allocation of objects betwthe two methods. Most objects remain

in the same cluster after running the k-meansthmitwo approaches do not provide exactly

the same solution. In fact, 32 respondents or ai®allocated to different clusters. |

consider that this is reasonably robust and wiW harther present the analysis of the clusters

based on the k-means method with three clustdrswagh it should be kept in mind that the

solution is not perfect.

Table 3.18. Comparison of the results of hierarch& and partitioning methods

Number of observations

partitioning method - k-means(3)

Hierarchical clustering ) - Ward's linkage | cluster 1 cluster 2 cluster 3 Total
cluster 1 48 3 2 53
cluster 2 6 89 20 115
cluster 3 0 1 20 21
Total 54 93 42 189
Table 3.19. Clusters and socio-demographic variakde
. . functional
) low economics & environment-
k-means(3) age female student non active . suburb rural i economy
education management attitude .
attitude
cluster1 1,28 0,33 0,50 0,07 0,19 0,61 0,26 0,13 4,7 4,8
cluster 2 1,96 0,57 0,30 0,18 0,06 0,38 0,29 0,18 6,2 6,0
cluster 3 2,64 0,43 0,21 0,14 0,14 0,24 0,14 0,10 5,7 4,9
Total 1,92 0,47 0,34 0,14 0,12 0,41 0,25 0,15 5,6 5,4
Wald chi2(2)* 13,25 8,48 9,73 4,17 5,04 16,08 4,37 2,13 173,11 233,78
Prob >chi2
(chi-squared 0,001 0,014 0,008 0,125 0,081 0,000 0,112 0,344 0,000 0,000

approximation)
Prob >chi2
(James'
approximation)

0,002

0,018

0,010

0,132

0,088

0,001

0,119

0,350

0,000

0,000

*equality of 3 group means, allowing for heterogeneity




Table 3.20. Clusters and scores of the case studies

i laundry-
k-means(3) bike bike-use laundry laundry- service- sport sport-use tyre tyre-use
concept concept shop-use use concept concept
cluster 1 5.6 4.2 4.5 3.2 4.0 5.1 4.4 4.3 3.8
cluster 2 6.3 5.3 5.0 3.9 4.8 6.0 5.3 5.7 5.4
cluster 3 5.3 4.0 4.0 3.1 3.9 4.8 4.1 4.7 4.0
Total 5.9 4.7 4.6 3.5 4.4 5.5 4.8 5.1 4.7
Wald chi2(2)* 19.7 24.49 9.5 8.21 10.39 27.67 20.18 23.25 32.41
Prob > chi2
(chi-squared 0.000 0.000 0.009 0.017 0.006 0.000 0.000 0.000 0.000
approximation)
Prob > chi2
(James' 0.000 0.000 0.011 0.020 0.007 0.000 0.000 0.000 0.000
approximation)

*equality of 3 group means, allowing for heterogeneity

Figure 3.10. Summary of the basic model and main l&tions
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Question

Detailed question

Stata variable

Variable name in the text

Timestamp time
Email address mail
Question 1 (A quelle catégorie d'age appartenez-vous ? age age
Question 2 |Etes-vous... ? sex sex
Question 3 [Quelle est votre situation actuelle ? status status
Question 4 [Quel est votre niveau d'étude le plus élevé ? education education
Question5 | Quelle est votre domaine d'études et de formation 2 study study
Question 6 _|Dans quel vivez-vous 2 location location
Question 7~ Dans quelle mesure vous sentez vous concerné par le débat sur limpact négatif de Iactivité humaine sur notre environnement (réchauffement climatique, pollution, épuisement des ressources, etc.) ? env_concern environmental concern
Question 8 [J'accepte lidée que la protection de 'environnement doit étre une priorité, méme si c'est au détriment de la croissance du niveau de vie de la population mondiale 2 env_vs_econ environment vs economics
Question 9 [Je sis d'accord avec Iidée que nous devons mieux utiser nos ressources naturelles au travers d'un changement de nos habitudes de consommation et de production. Exemple : Recyclage matériaux plus de etc better_use_nat_res better use of natural resources
Question 10 |Etes-vous daccord avec lidée que nous devrions revenir a une société moins globalisée, impliquant une part plus importante de production locale ? less_global less global
Question 11 Dans quelle mesure étes-vous disposé & adapter vos habitudes de consommation afin de réduire limpact sur Fenvironnement 2 change _habits_env change habits for environmental reasons
Question 12 [Lorsque vous achetez un bien, prenez-vous en compte des critéres autres que la qualité et le prix, tels que limpact ervironnemental ou social ? non_econ_choice_criteria [non economic choice criteria
Question 13 |Etes-vous d'accord avec lidée de taxer davantage des biens/services qui ont un impact négatif sur 2 Exemple : taxe sur les voyages en avion. Tax_environment Taxes for the environment
Question 14 |Etes-vous familier avec le concept d'économie de la fonctionnali know_funct_econ familiarity with performance economy
Question 15 [Je pense que ce modéle a un potentiel de développement important avjourdhui poten_func_econ potential of performance economy
Question 16 [Seriez-vous prét a changer certains aspects de votre mode de consommation actuel pour supporter cette évolution ? change_habits_func_econ |change habits for performance economy
Question 17 [Dans quelle mesure étes-vous prét & louer pour votre usage exclusif un bien plutdt que de lacheter ? Exemple : contrat de leasing d'une voiture plutot quachat. lease_vs_ownership lease vs ownership
Question 18 [Dans quelle mesure seriez-vous prét a partager avec d'autres 'utiisation d'un bien dont vous auriez pas un besoin quasi permanent ? Exemple : voiture, vélo, machine  laver, sharing_goods sharing goods
Question 19 [Etes-vous daccord avec lidée que 'on devrait augmenter la durée de vie des biens de consommation en les réparant plutdt quen les remplagant ? incr_life_prod increase life of products
Question 20 |Etes-vous prét a utiiser le méme bien plus longtemps dans la mesure ol celui-ci sera réparé aussi longtemps que possible ? use_good_longer use good longer
Question 21 [En admettant que le fabricant soit responsable de lensemble du cycle de vie du produit, de sa conception & sa fin de vie, étes-vous d'accord avec lidée quil refléte les colts supplémentaires éventuels dans le prix de vente 2 cost_e_cycle cost life cycle
Question 22 [J'ai tendance & faire davantage confiance & un producteur local plutat que géographiquement éloigné. trust_local trust local
Question 23 [En admettant que certaines solutions nouvelles reposent fortement sur utii d modernes de mobiles, paiements en ligne, internet des objets, etc..), étes-vous prét a les adopter ? techno_ready technology ready
Question 24 [Seriez -vous tenté de choisir les produits/services d'une entreprise qui adopterait ce modele, contrairement a ses concurrents ? funct_econ performance economy as
Question 25 |Etes-vous d'accord avec lidée de taxer des produits/services liés au mode de actuel pour favoriser de ce nouveau modéle 2 tax_func_econ taes to support econom
Question 26 [Location de vélos électriques en milieu urbain-Trouvez-vous le concept intéressant 2 bike_concept bike concept
Question 27 [Location de vélos électriques en milieu urbain-Quele est la probabilité que vous utilisiez ce service 2 bike_proba bike-use
Question 28 [Service de blanchisserie-Trouvez-vous le concept intéressant 2 laundry_concept laundry concept
Question 29 [Service de blanchisserie-Quele est la probabilité que vous utiisiez ce service ? laundry_proba_shop laundry-shop-use
Question 30 [Service de blanchisserie (sute)-Quelle est la probabilité que vous tilisiez ce service 2 laundry_proba_serv laundry-service-use
Question 31 [Location d'‘équipements sportifs-Trouvez-vous le concept intéressant ? sport_concept sport concept
Question 32 [Location d'‘équipements sportifs-Quelle est la probabilité que vous utiisiez ce service ? sport_proba sport-use
Question 33 | Location de preus-Trouvez-vous le concept intéressant 2 tyre_concept tyre concept
Question 34 [Location de preus-Quelle est la probabilité que vous utiisiez ce service ? tyre_proba tyre-use
age_c age
female female
student student
non_active non active
low_education low education
econ_mana economics & management
suburb suburb
rural rural
env_att environment-attitude
func_econ_att performance economy attitude
f1_env 1 emvironment
f1_func_serv 11 performance: service
f2_func_dura 12 performance: durability
f3 func_pack Its package

SaWeu o|elealpoosse ay; pue suonsanb Jo 1Sl oYL Tz € 9|0el

10T



102

Survey guestionnaire

2o0DEr2020 L'éconpmie g2 |a foncionnalte

L'economie de la fonctionnalite

Dans le cadre de maon travail de fin d'étude & la Louvain School of Management de 'UCL, jétudie
le développement de nouveaux modéles et concepts économiques dans une perspective de
développement durable. L objectif de cette enquéte est de mieux comprendre les opportunités
et les enjeux de cette nouvelle approche. Je vous remercie d'avance pour le temps et 'attention
Que vous accorderez & ce guestionnaire.

Pour beaucoup de questions, nous allons vous demander de donner votre opinion sur une
echelle allamt de 1 a 7 &fin de vous permettre de répondre de manigre précise et nuancee,
particuliérement si votre réponse dépend de certaines conditions ou situations particuliéres. Si
VOUS avez une attitude neutre ou n'avez pas d'opinion claire sur une question, sélectionnez alors
le milieu de I'échelle (4).

Merci de bien vouloir me donner votre adresse mail. Elle ne me servira qu'au suivi des réponses.
Lexploitation des données sera totalement anonymisés. Une fois 'analyse terminée, le lien entre
les réponses et 'adresse mail sera supprimé.

*Required

1. Email address *

Données personnelles

2. Aquelle catégorie d'age appartensz-vous 7™

Mark only one oval.

() moins de 25
2534

3544

) 4554

| 5564

6574

) 75 ou plus

nitps:ioocs. google. comTomaid' 1 RIhEmMAL Hisc-NUX GEWLYTe_sgvaTGLgAlkwIdbHcedi 113
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3. Etes-vous.. 77

Mark only one oval.

) un homme

[ ) une femme

4 Quelle est votre situation actuelle 7%

Mark only one aval.
() étudiant
[ ) employé du secteur privé
") employé du secteur public
[ indépendant/profession libérale/entrepreneur
[ ) sans emplei
| refraité

| Other:

5. Quel est votre niveau d'étude le plus élevé 7 *

Si vous Btes étudiant, merci dindiguer le dernier diplome que vous avez acquis.

Mark only one oval.
() pas de dipléme
") école primaire
[ ) école secondaire

[ bachelier

[ ) master
[ ) doctorat
() Other:

nttps:Vdocs. google. comTomsdr 1 ROhEmJL Hisc-NUX CSwWLeTe_sql 3TCLgalkw 4 bHCRdR
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6. Quelle est votre domaine d'études et de formation 7 *
Mark only one oval.

| économie & gestion
| sciences sociales, politigues et de communication
| philosophie, arts & lettres
| droit
) psychologie

' sciences & technologies

| sciences de la santé

) Other:

7. Dans quel environnement vivez-vous principalement 7 *
Mark only one oval.

1 Enville
| En périphérie

| En miliew rural

Opinion et attitude face a I'évolution de 'environnement

8. Dans guelle mesure vous sentez vous concernée par le débat sur limpact négatif de
Factivité humaine sur notre environnement (réechauffement climatique, pollution,
épuisement des ressources, etc.) 7°

Mark only ane oval

Paz du tout concemée Trés concemeé

hitps idocs. googie. comTomne’d’ 1 MOhEmEL Hisc-HLNCEWNLYTe _savaTCLgAw S bHckedi 3

104



105

28062020 L'economie 62 |2 forcoonnats
Jaccepte idés gue la protection de l'environnement doit étre une pricrité, méme si
c'est au detriment de la croissance du niveau de vie de |la population mondiale 7 *

Mark only one oval

Pas du tout d'accord Tout & fait d"accord

10.  Je suis d'accord avec lidée gue nous devons mieux utiliser nos ressources

naturelles au travers d'un changement de nos habitudes de consommation et de

production. Exemple : Recyclage systematique, utilisation de matériaux plus
respectusux de l'environnement. stc. *

fdark only one oval

Pas du tout daccord Tout a fait d'accord

11.  Etes-vous d’accord avec I'idée que nous devrions revenir & une société moins

globalisée. impliquant une part plus importante de production locale 7 *

Mark only one oval

Pas du tout daccord Tout & fait d'accord

hitos fi0cs. googie. comTomsidrl MIhEmEL Hisc-NIDCBwllLyTe_sqvaTOL AW bHoladR 413
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25062020 Leconomie 82 la Tonctonnaite

12.  Dans quelle mesure étes-vous disposé a adapter vos habitudes de consommation

afin de réduire l'impact sur l'environnement 7
Mark only one oval

Pas du fout dispose Tout & fait dispose

13. Lorsgue vous achetez un bien. prenez-vous en compte des critéres autres que la
qualité et le prix, tels que I''mpact environnemental ou social 7 *

Mark only one oval

Jamais Toujours

Etes-vous d'accord avec 'idée de taxer davantage des biens/services qui ont un
impact negatif sur l'environnement 7 Exemple : taxe environnementale sur les

voyages en avion. *

14

Mark oniy one oval

Pas du tout daccord Tout & fait d'accord

hitps:ddocs. google. comToemeidr 1 NOhEmMEL Hisc-NUXSEwNL v Te_sgv2TOL gAlker34 bHciedi 13
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L'économie
dela
fonctionnalité

L'economie oe la fonctonnaite

L'economie de la fonctionnalité substiiue a la vente d'un bien ka vente d'un service
remplissant les mémes fonctions que le bien. Elle repose sur Iz valeur d'usage d'un
produit et non sur la possession du produit En effet, le produit reste Iz propriété du
producteur ef C'est son usage qui est facturé au client. La relation entre le
fournisseur et le client s'étale alors tout 2u long de l'utilisation du bien et non plus
de manigre unique lors de |a rensaction de vente.

Ce nouveau mode de consommation peut renforcer la position d’une entreprise sur
son marche; favorise le maintien de l'emploi local et favorise Iz prolongation de lz
durée d'utilisation d'un produit. A travers l'optimisation de ['utilisation des
ressources matérietles, I'économie de la fonctionnalité contribue & une Economie
plus durable.

15. Etes-vous familier avec le concept d'economie de la fonctionnalité * *

Mark only ane oval.

Pas du tout familier

16.  Je pense gue ce modele a un potentiel de développement important aujourdhui. ™

Mark only ane oval.

Pas du tout d'accord

17.  Seriez-vous prét 4 changer certains aspects de votre mode de consommation
actuel pour supporter cette évolution 7 *

Mark only one oval.

Pas du tout prét

Tout a fait prét

it igo0s, googic. ComTommEidi 1 MIREmEEL Hise-NUX 2EWILYTE_sqvV3TOLAIWSAbHC el

Tout & fait familier

Tout & fait d'accord
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18. Dans quelle mesure étes-vous prét & louer pour votre usage exclusif un bien plutot
que de I'acheter 7 Exemple : contrat de leasing d'une vioiture plutét gu'achat. ™

Mark only one oval

Pas du tout prét Tout a fait prét

19. Dans guelie mesure seriez-vous prét a partager avec d'autres 'utilisation d'un bien
dont vous n'auriez pas un besain guasi permanent 7 Exemple : voiture, vélo,
machine a laver, ...

Mark only one oval.

Pas du tout prét _ Tout a fait prét

20. Etes-vous d'accord avec ['idée que 'on devrait augmenter la durée de vie des biens
de consgmmation en les réparant plutdt qu'en les remplagant 7

Mark only one oval

Pas du tout d'accord I Tout & fait d'accord

hitpesfdocs.googie. comTomEe’d’ 1 NOhEMEL Hisc-NUX 3Ly Te 5oy 3TOL gAKWEL bHCkedR
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21. Etes-vous prét & utiliser le méme bien plus longtemps dans la mesure oU celui-ci

sera réparé aussi longtemps que possible 7 *
Mark only one oval.

Pas du tout prét Tout & fait prét

22 Enadmettant que le fabricant soit responsable de l'ensemble du cycle de vie du
produit, de sa conception a sa fin de vie, étes-vous d'accord avec idee gu'il refiéte

les colits supplémentaires eventuels dans le prix de vente 7 *

Mark only one oval.

Pas du tout daccord Tout & fait d'accord

23.  Js&i tendance a faire davantage confiance a un producteur local plutdt que
géographiguement &loigné. *

Mark oniy one oval.

Pas du tout d'accord Tout & fait d'accord

nitos:/000s goOgis. ComTomE/d/ 1 MONEMEL Hise-NUX Q8wNLyTe._sqvaTOLoAWSSbH:adl
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24.  En admettant que certaines solutions nouvelles reposent fortement sur l'utilisation

de technologies modernes de communication (applications mobiles, réservation et
paiements en ligne, internet des objets, etc..), étes-vous prét ales adopter 7 *

Mark only one oval.

Pas du tout prét Tout & fait prét

25. Seriez -vous tente de choisir les produits/services d'une entreprise gui adopterait

ce modéle, contrairement a ses concurrents 7

Mark only one oval

Pasz du tout tenté Tout & fait tenté

26. Etes-vous d'accord avec I'idée de taxer des produits/services ligs au mode de

consommation actuel pour favoriser 'émergence de ce nouveau modéle 7

Mark only one oval

Pas du tout d'accord Tout 3 fait d'accord

Mous zimerions maintenant vous présenter gquelques propositions qui s'inscrivent dans
GUE[":'L'E'E le cadre de ce modéle de 'économiz de la fonctionnelité et vous demander wotre avis.

illustrations

Location de vélos électriguss en milieu urbain

Vouws avez la possibilité de louer un vélo Electrique pour faciliter vos déplacements urbains. De muttiples paints
sont disponibies au sein de 1a ville pour emprunter et déposer les vélos apres usage. Via votre smartphone, vous
pouvez identifier I'endrait le plus proche, vérifier 1a disponibilité d'un welo et effectuer votra peiement. Le
gestionnaire du parc s'occupe de 'entretien et 5'assure de |a disponibilivé des vélos 3 tous les points d'acces.

hitps-4toes. googie. comToma/dr NOREMEL Hisc-NUX CAwNLYTe_sqv3TCLoA KeddbHcedh
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27.  Trouvez-vous le concept intéressant 7 *

Mark only one oval

Pas du tout intéressant Trés intéressant

28. Quelle est la probabilité que vous utilisiez ce service 7 *

Mark only one oval.

Pas du tout probahble Extrémement probable

Service de blanchisserie

Vous avez la possibilité d'acceder a une blanchissenie 3 proximite de chez vous. Celle-ci met a votre disposition
des machines 3 laver et des séchoirs professionnels congus pour avoir une longue durée de vie. Le service offert
vise egalement a minimiser la consommation daau et d'sleciricite, en particulier. Ce service est combing avec un
espace bar-restaurant separe gui permet d'attendre dans un cadre egréabie et confortable. Vous payez sur bese du
nombre de machines utilisees et bien entendu, de votre eventuelle consommation dans l'espace bar-restasmant .

29.  Trouvez-vous le concept intéressant 7*

Mark only one oval.

Pas du tout intéressant Trés intéressant

nitpsidoors. google comTormeidr NOREMEL Hisc-NUX CIWNL v Te_ s 2TOL gAlkerdd bHciedl
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30. Quelle est la probabilité gue vous utilisiez ce service 77

Mark only one oval

Pas du tout probable Extrémement probable

Service de blanchisserie (suite)

La mame entreprise vous offre également un service de netiovage ot repassage du linge avec enlévement &t
fivraison & domicile, ce service vous Stant facturd en plus de Mezage des machines.

31. Quelle est la probabilité que vous utilisiez ce service 77

Mark only one oval

Pas du tout probable Extrémement probable

Location d'équipements sportifs

Un magasin de sport propose la location d'éguipements sportifs 3 cowrt, moyen ou long-terme a la plece d'un
achat Vous pourrez ainsi louer de F'éguipement pour le ski, des planches de surfs, des kayaks, du matériel de
randonnée ou des dquipements de fitness, par exemple. Loffre met & disposition des produits durables qui
pourront &tre lougs sur des pericdes longues et développés en collaboration evec des fabricants qui eux aussi
s'inscrivent dans cette méme logique. Le paisment est basé sur un abonnement flexible et avantageux. Une
application smartphone permet de sélectionner et de réserver des Sguipements en ligne.

32. Trouvez-vous le concept intéressant 7°

Mark only one oval

Pas du tout intéressant Trés intéressant

nitpeisocs. googie. comTome/d 1 ROhEmMEL Hisc-NUX SNl T2 sgvaTOLgAwId DHC2dR 13
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33.  Quelle est la probabilité gue vous utilisiez ce service 7°

Mark only ans oval

Pas du tout probable Extrémement probable

Location de pneus

Un fabricant de preus vous propose une solution intégrée pour votre voiture. Ce service inclut Minstallation et le
remplacement de vos pnews 3 domicile, y compris pour vos pneus eté/hiver. Les pneus sont congus de maniére a
permettre au fabricant de contraler 3 distance leur uswre. Le service est facturé sur base du nombre de kilométres
parcourus. Cette sofution permet d'optimiser la durée de vie de vos pneus et de choisir ceux qui sont les plus
adeptés 3 vos besoinz, notamment en termes de consommation de carburant.

34 Trouvez-vous le concept intéressant 7°

Mark only one oval

Pas du tout intéressant Trés intéressant

35,  Quelle est la probabilité gue vous utilisiez ce service 7°

Mark only ans oval

Pas du tout probable i Extrémement probable

Merci d'avoir participé a cette enquéte |

This confent iz netther created nor endorsed by Google.
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