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Executive Summary

Product-Service Systems (PSS) are a specific type of Circular Business Model (CBM). PSS aim at
providing customers with access to a function or service that a certain product delivers or provides,
instead of selling the product. The expectations are high for PSS in enabling the transition towards a
circular economy as these business models could provide environmental as well as economic gains.
PSS offer an opportunity for an almost entirely circular business in line with the sustainable
development goals. However, the challenge of change management against linear business habits
remains, despite the expected positive impacts. In this discussion paper, eight PSS business cases
from different European countries were studied. These represent eight product archetypes which are
pivotal in consumption and production patterns:

o Furniture

° Cars

° Chemicals

. Machines

. Tools

o Carpets

. Household appliances

. Textiles in the fashion industry

For each case, practical barriers and benefits of the PSS were identified. The cases provide valuable
insights in the changing markets in a circular economy and success factors that should be
encouraged. The findings from the cases are summarised and used to draw conclusions that could
inform decision making around implementing European circular economy measures.

The studied PSS show that the inherent principle of use without ownership can go along with a
fundamental rethinking of how to produce and consume, while maintaining or even increasing the
utility value and lowering the environmental impacts. The studied cases illustrate that PSS can, in
specific situations, intrinsically stimulate resource efficiency, continuous innovation, and enhanced
technological performance. They give an incentive to intensify the collaboration within the entire
value chain in order to establish sustainable materials management practices. However, the
environmental, economic, and social benefits of the PSS are not self-evident, and the whole
production and consumption chain needs to be carefully designed. The potential impacts need to be
evaluated before deciding on a certain business model in order to avoid negative trade-offs during
the life cycle. Due to path dependencies, it is difficult to change a business model once established.

PSS can be transformative, if producers and suppliers shift from selling goods to providing services,
and in that way decrease their own and their consumers’ environmental and climate footprint. At the
same time all business partners can increase their economic gain and decouple their business goals
from the production of goods.

PSS are on the rise in many Business-to-Business (B2B) markets and in Business-to-Consumer (B2C)
markets. Both remain challenging and go along with specific barriers that require targeted actions.
Most innovative PSS are still small scale and they have not yet been able to fully stimulate the
potential organisational innovation in a way that could lead to an economic and environmental win-
win situation. The challenge of change management against linear business habits remains, despite



the proven positive impacts. Financial rules and regulations can seriously hinder the development of
competitive service business cases.

Confidentiality requirements are a priority for strong circular B2B collaborations. Communication and
trust-building between the partners is crucial as shown for chemical leasing. In B2C markets,
consumers value convenience and affordability. In many cases, customers still prefer ownership and
new goods and materials over old ones.

Synergies between B2C and B2B models may be achieved when service times are prolonged through
combined usage by commercial or municipal and private customers at different times a day or week
(e.g. for car sharing or gardening machines).

Great opportunities offered through digitalisation can speed up the development of innovative PSS.
With the rise of digital technology in industries (e.g. Industrial Internet of things-110T), new
opportunities emerge. With digitalisation, collaborative efficiencies between suppliers of PSS and
users can be intensified, thus multiplying potential benefits. It can as well, through anonymisation
(big data) increase customer intimacy of the supplier. Digitalisation however, poses new challenges
regarding the ownership and openness of data. Also, the climate impacts of digitalisation, such as
energy consumption in data centres, ought to be evaluated.

Policy instruments and measures to stimulate PSS

This report highlights multiple barriers that are specific or highly relevant to PSS. These barriers can
be addressed by specific policy instruments.

A general barrier for PSS (and even sustainable innovations in general) is that the environmental
impacts are not reflected adequately in the price of materials and products. If these impacts were
internalised, virgin materials and new products would become more expensive. Pricing could
therefore be a possible lever which can be influenced by economic instruments to stimulate the
transition towards a circular economy. In that sense, adjusted taxation rates could also make PSS
more competitive. Labour is more heavily taxed than material resources in the EU. By shifting this,
labour-intensive activities, such as maintenance and repair, could be stimulated. These labour-
intensive activities are an essential part of PSS. To enable better pricing, a bonus system, such as tax
deductions for certain economic activities, would be a possibility. A tax deduction for the labour cost
when repairing, refurbishing, and reusing goods could be applied. PSS could additionally be
supported through green recovery measures (that are a result of the COVID-19 crisis), as they have
the potential to enable the transition towards a circular economy.

Policy could also help in revising accounting standards. Quickly depreciating assets to zero, and
standard calculations for solvency (i.e. an indicator for the financial health of a business that scores
lower when more assets are on the balance sheet) make it difficult for PSS to establish a competitive
business case. Financial reporting rules should be reviewed with these barriers in mind.

As set out, CBM are a very broad and diverse group, and so are PSS as a major fraction of the
promising CBM. All kinds of policy interventions, investments, and regulations to foster the uptake of
CBM and particularly PSS will require a dedicated taxonomy of these businesses. The taxonomy
should include the relevant criteria, characteristics, and differentiating factors. It could be the basis
not only for the allocation of funds and resources but also the basis for a decision tree to apply
further environmental impact assessment tools. Even though PSS are largely environmentally
favourable over their linear counterparts, there is a risk of unintended, shifted environmental




impacts and further consequences, such as rebound effects, in case of widespread adoption, which
should be avoided.

Investment decisions and efforts to develop PSS face change resilience. The frontrunners on the
markets, thereof many small and medium-sized enterprises (SMEs), gain a wealth of experiences and
may benefit from first mover advantages. In order to scale up PSS successfully on the markets, it will
be important to share knowledge, experiences, and lessons learnt through stakeholder dialogues
and company forums. Platforms, such as the European Circular Economy Stakeholder Platform, the
Enterprise Europe Network, the European Cluster Collaboration Platform, or the previous Resource
Efficiency Knowledge Centre, should expand their areas of expertise. They can provide for branch-
and business-specific advice as well as support for circular business innovations. More importantly,
national and regional agencies and centres should be empowered to provide cooperative advice for
PSS. Additionally, SMEs trying to implement a PSS experience a lack of support from the financial
system. Instruments aimed at reducing financial risks are essential to ensure that SMEs are able to
enter PSS markets and compete with large enterprises.

It is at the core of PSS that service providers take greater and extended responsibility of their
products. The business logic must change from marketing large quantities into providing reliable
services based on the optimised, intensified, and prolonged use of products. As such, PSS are an ideal
approach for producers and service providers for enhancing the sustainability performance and
management of their products along the lifecycle. An ambitious extended producer responsibility at
the core of a reinforced sustainable products policy framework, as outlined in the Circular Economy
Action Plan 2020, has the potential to boost PSS in Europe decisively.

The purchasing power of public authorities represents 14 % percent of EU GDP. Green Public
Procurement can be a trend-setting instrument in the transition to a circular economy. It can have
tremendous positive impacts on the sustainability status of products on the EU Single Market.
Practical guidelines could support the contracting authorities in considering service-oriented circular
procurement options, such as PSS, instead of traditional purchase-ownership models. In particular,
life-cycle costing over several financial years and the attribution of environmental externalities in the
most economically advantageous tender are levers to favour PSS.

The environmental benefits of PSS are not necessarily easy to communicate to consumers, and the
decision-making processes of consumers are not fully understood. Shifting from buying products to
using PSS often requires changes in behaviour. It also requires changes in values, such as perception
of used products, appreciation of the value and burdens of newly produced goods as well as a
willingness to give up personal ownership. Behavioural research could be utilised to find leverage
points in order to support the broader adoption of sustainable PSS.
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1. Introduction

Circular Business Models (CBM), such as Product-Service Systems (PSS), can help shift consumer
patterns and behaviour towards less resource use and smaller environmental impacts. The
fundamental role of those business models is acknowledged in the core strategic documents of
European and international policy.

The European Green Deal [1] makes the claim to rethink production and consumption patterns in the
EU while increasing the sustainable use of resources and improving human health. Under the
umbrella of the European Green Deal the European Commission published a new Circular Economy
Action Plan — For a cleaner and more competitive Europe [2]. It envisages a sustainable products
policy framework that makes sustainable products, services and business models the norm. The plan
will set minimum requirements to prevent environmentally harmful products from entering the EU
market. Extended producer responsibility will be strengthened regarding the whole life-cycle of
products as well as PSS, where producers keep the ownership of the product.

The previous EU Commission Staff Working Document Sustainable Products in a Circular Economy —
Towards an EU Product Policy Framework contributing to the Circular Economy [3] specifically
addresses collaborative business models. The document concludes that there is a high economic
potential as well as a potential for sustainability in the collaborative business models. In the
document, eight product categories are prioritised: packaging, food, electrical and electronic
equipment (EEE) and batteries, transport and mobility, furniture, textiles, buildings and construction
products as well as chemical products. CBM are discussed especially in the context of transport and
mobility, textiles and chemical products. It is also mentioned that new business models are being
spurred through the digitalisation of the economy. This discussion paper has aimed to illustrate cases
related to these prioritised product categories.

The EU Commission Communication A Clean Planet for all. A European strategic long-term vision for
a prosperous, modern, competitive and climate neutral economy [4], highlights the circular economy
and new business models. The communication assesses the impact of a highly circular economy and
the potentially beneficial role of the change in consumer choices towards carbon neutrality in eight
scenarios. It mentions that expansion of new systems and processes, with cooperation across
sectors, is required. A good example of such system-oriented approaches is the circular economy,
which will harness a range of advanced solutions and foster new business models. The
communication concludes that a net-zero greenhouse gas emissions economy will see new
business concepts develop with re-use and additional services at its core.

A variety of CBM types exist in the literature [5]. In general, CBM can help achieving longer product
and materials life and less resource use by shifting the traditional consumption paradigm of product
ownership towards product use and share [5].

This paper focusses on PSS business models as a major category of CBM. In PSS business models,
producers remain bound to the product. Producers may be responsible for the product maintenance,
repair or recycling and they may offer the product as a service in different forms, such as leasing,
renting or shared use. In this way, PSS business models may stimulate a change in consumer patterns
and behaviours as well as spur the transition of consumers becoming users and increase the
responsibility of producers on their products.



The discussion paper elaborates on the motivations, benefits, barriers and challenges for PSS
business models based on real-life case studies from various sectors and countries. In Chapter 2,
the role of CBM for a circular economy is highlighted, PSS business models are characterised, and
the synergistic role of digitalisation is underlined. Chapter 3 introduces eight practical case studies
and presents their findings in detail. Overall lessons learned are derived in Chapter 4, followed by a
synopsis. Reflections on adequate policy measures are to be found in the concluding Chapter 5.



2. Circular Business Models (CBM)

a. Circularity Strategies in a Circular Economy

A circular economy is focused on the optimal use and reuse of resources in the various links along
production chains: from the extraction of raw materials all the way to the consumption and disposal
phase [6]. Optimal use and reuse take environmental, economic, and social costs and benefits into
account. A circular economy is not a goal, but rather means to address several underlying issues. It
could reduce the environmental pressures related to the extraction, processing, use and disposal of
resources, reduce short-term and long-term risks of supply as well as drive economic development

[7].

There are different strategies available to reduce resource and material consumption. From an
environmental perspective, several strategies for resource use can be ranked. In general, the priority
is: prevent, re-use, recycle. This line of reasoning is closely related to different waste hierarchies,
where the priority is to limit the generation of waste, and only after that to recycle and recover the
waste generated [8]. In recent years refinements have been made to this general ranking. In
literature many different “circularity ladders” exists, each containing between three and ten different
circularity strategies [9] [10] [11].

Figure 1 shows an overview of circularity strategies based on literature. This ladder illustrates the
range of potential strategies that can be used in a circular economy. As a rule of thumb, circularity
strategies higher up the ladder require fewer primary materials. The use of natural resources, such as
land, water and ecosystem services, is also lower for strategies higher up the ladder. In addition, the
further adverse environmental effects of primary material production are supposed to be
diminished. However, it is not safe to assume that environmental pressure will drop steadily when
systems dematerialise. Thus, a sound environmental assessment, concerning the whole product life
cycle as well as both the beneficial and detrimental effects, remains necessary [12].

A life cycle assessment on clothing libraries has, for example, shown the importance of substantially
increasing the service life of a garment, and considering the logistics in order to achieve
environmental gains [13]. The results quantitatively demonstrate the potential risk of problem
shifting, where increased customer transportation could offset the benefits gained from reduced
production. This highlights the need to take the logistics into account, when implementing
collaborative consumption business models. Zamani et al. (2017) also mention the relevance of
considering consumer behaviour when assessing the environmental impact [13]. It is crucial to
estimate for example how many times a garment has been used before being returned and thereby
transported back to the store again.

The “last mile” from store to home by car has also been highlighted in a report on resource efficient
transportation and mobility in Sweden, as it is often considered as the most expensive, least effective
and the most pollutive one in e-commerce. The communities can take a greater responsibility for
logistics, for example by planning terminals for e-commerce, and make sure that the infrastructure is
used resource efficiently [14].

Due to the path dependency, a business model is difficult to change once established. Companies
that invested extensively in the development of new commercial products and technologies, have
little incentive to innovate new business models through which these inputs pass. Empirical evidence
indicates that especially established companies focus on lower circularity strategies, such as
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recycling, and make changes at the margin instead of shifting their core strategy and business
models. In contrast, circular start-ups tend to follow higher levels of circularity strategies than those
of incumbent companies, which indicates that circular start-ups can have a significant role in
transitioning towards a circular economy [15].

FIGURE 1 TYPOLOGY OF CIRCULARITY STRATEGIES [16]

Strategies

Turning a product redundant by cancelling its
Ro Refuse function, or by substituting it with a radically
different product.

Smarter -
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R1 Rethink sharing or multifunctional products).
use of
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More efficient use and/or manufacture of
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LoEeEs products with a different function.
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Usefull R8 Recycle the original high-quality or reduce to
= low-quality.
application of
materials Rg Recover Incineration of materials, recovering their _
energy. i
O

b. Types of Circular Business Models (CBM)

Implementing a viable business model is vital to any business. A business model can be defined as
“the manner by which the business enterprise delivers value to customers, entices customers to pay
for value, and converts those payments to profit: it thus reflects management’s hypothesis about
what customers want, how they want it, and how an enterprise can organise to best meet those
needs, get paid for doing so, and make a profit” [17].

Recently, the literature on business models has started to investigate CBM. The concept is not
common across Europe and lacks a broadly accepted definition. It is often used synonymously with
terms eco-design, recycling and resource efficiency. The OECD [8, p. 20] argues that the defining
aspect of CBM is “their relative sparing use of natural resource inputs. This results not only from
facility level improvements in material productivity, but also from more fundamental changes in
production and consumption patterns”.

CBM cover a broad range of activities. For instance, companies can focus their business model on
creating and selling circular resource inputs, i.e. fully renewable and/or biodegradable resources and
materials. Online sharing platforms like Peerby and platforms for selling second-hand goods like
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eBay, can reduce demand for first-hand products. Business models can also focus on selling waste,
such as farms that expand their business model to incorporate the sale of residual resource streams.
Several typologies of CBM exist [15] [18] [19] [20]. The OECD [8] follows the approach used by
Accenture and defines five CBM-types:

1. Circular supply: replacing traditional inputs with bio-based, renewable or recovered
materials

2. Product life extension: extend product life by ensuring that circularity of material and
components is considered at the design phase to allow for direct reuse, maintenance, repair,
refurbishment and remanufacturing, recyclability, use of secondary resources for the
production

3. Sharing: promote the use of underutilised consumer assets more intensively. Prominent
examples often cited in the literature are Airbnb and Uber, where private owners can share
their assets (as houses and cars) with strangers in exchange for a payment.

4. Resource recovery: producing secondary raw materials from waste streams. This business
model concerns recycling and recovery of resources from waste to close material loops.

5. Product-service systems (PSS): combining a physical product with a service component while
ownership remains with the supplier. PSS provide customers an access to a product’s
function, instead of selling the product.

These CBM are not necessarily new or innovative, as is seen in recycling paper, selling second-hand
furniture or renting out tuxedos. However, the specific implementation of CBM might be innovative
or even disruptive; and different types of companies have different contributions [15].

c. Product-Service Systems (PSS) Business Models
in Focus

The CBM mentioned above are all relevant in the transition towards a circular economy. PSS are
especially relevant as an innovation topic for several reasons.

There are high expectations for the role of PSS in enabling the transition towards a circular economy.
Both in policy and in practice arguments are made that PSS have superior environmental
performance compared to traditional business models, and that PSS lead to economic gains. For
instance, the Ellen MacArthur Foundation [9, p. 22] states: “circular economy advocates the need for
a ‘functional service’ model in which manufacturers or retailers increasingly retain the ownership of
their products and, where possible, act as service providers ... Today [PSS] are signs of good resource
husbandry and smart management”.

The expected environmental performance is related to the PSS potentially incorporating multiple
circularity strategies. PSS can provide incentives for circularity in the design, production, use and
disposal phases. By offering products as a service, manufacturers are incentivised to think about the
optimal number of products to supply and to design the products for a longer life. Additionally, the
service provider is incentivised to maintain the products and organise a take-back system. In turn,
these incentives can lead to significant environmental benefits.

Furthermore, PSS could lead to economic gains. PSS use revenue models that can strongly differ from
traditional one-off sales. By offering a product as a service, revenue streams change from one-off to
recurring, customer relationships are improved as well as become more long-term, and additional
services (regarding maintenance or efficient use) can lead to additional revenues [21].
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However, PSS do not provide environmental or economic benefits by definition [21] [22]. For
example, detrimental environmental effects may take place if PSS increase consumption instead of
replacing current consumption. It is crucial to gain insight into the specific implementation of the
business model and determine in which way environmental and economic benefits can be obtained
[23].

There are different types of PSS. Tukker [22] distinguishes between product-oriented services, user-
oriented services, and result-oriented services.

1. Product-oriented services are still mainly geared towards selling products, but with
additional services (such as insurance), or authorised product maintenance and update. In
this case, the product is owned by the consumer, but the producer can still provide
additional services to increase the lifespan of a product.

2. In user-oriented services product ownership remains with the provider (such as with leasing
or renting) and the consumer gets access to the function of a product. The consumers
dispose of the product for a time limited to its usage (such as with car sharing) and the
producer is responsible for the maintenance and disposal of the product.

3. Inresult-oriented services the client and provider agree on a result without pre-determining
the product involved (such as paying per airplane landing in tire management).

The economic and environmental value increases as a system approaches result-oriented PSS. The
result-oriented PSS are the most promising in terms of facilitating a shift towards a circular economy
and in establishing sustainable production and consumption patterns [5].

Given the high expectations regarding environmental and economic benefits and the current
uncertainties, further research is necessary to establish the role of PSS in the transition towards a
circular economy.

A final reason for focusing on PSS is the current scale and potential scalability of this type of CBM.
While certain PSS have grown rapidly in recent years, the market penetration of PSS often remains
very low. PSS need to move beyond niches to achieve a genuine transition to a more circular
economy. To illustrate: urban car sharing schemes have grown from 11.500 vehicles in 2006 to
104.000 vehicles in 2014. However, the shared fleet accounts for less than 0.1 percent of the global
in-use car fleet [8]. There are specific challenges that hinder the success of PSS. For instance, firms
switching to a service model need to make a large investment, as it requires different skills, resources
and partners [22]. Furthermore, literature shows that PSS business models can be quite successful in
business-to-business (B2B) markets [22], but struggle in consumer markets that are trend sensitive
[22]. Given the potential for win-win situa