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* ENDORSEMENTS

“To reverse the climate and biodiversity crises and build a climate
neutral economy by 2050, we must accelerate the decoupling of
our economic growth from emissions and resource use. A simple
replacement of fossil-based with bio-based will not be enough.
We need innovative circular business models that are increasingly
service-oriented and drastfically reduce our dependency on
primary resource extraction.

The Everything-as-a-Service report provides powerful and much-
needed evidence on how such models work, and offers clear
guidance to have them succeed on the ground. This report is
therefore an important contribution to one of the key priorities of
the European Green Deal and its Circular Economy Action Plan.”

Frans Timmermans,
Executive Vice-President of the European Commission

Frans Timmermans photo: Copyright European Union, 2021



“Waste and disposability are woven into today’s economy, fueling climate change and
limiting opportunities for long-term economic prosperity. Everything-as-a-Service (Xaas)
shows how — as part of a circular economy —we can change that, and harness the power
of design and innovation to deliver better outcomes for businesses, their customers, and
the environment.”

Dame Ellen MacArthur,
Founder & Chair of Trustees, Ellen MacArthur Foundation

“Germany has set ambitious climate targets. To achieve climate neutrality by 2045,
increasing the use of renewable energies is not enough. We need to manage our natural
resources differently. For industrial nations, the transition towards a circular economy is
an attractive opportunity to drive prosperity within ecological boundaries. As this report
shows, demand-side innovations are both a critical and an attractive way to drive the
transition: Germany can sell services, outcomes or results in the same successful way in
which we have sold products in the past. The report describes a vision in which XaaS can
grow into an essential driver of Germany’s innovation, competitiveness and employment
in Europe and beyond.”

Elisabeth Winkelmeier-Becker,
Parliamentary State Secretary, Federal Ministry for Economic Affairs and Energy, Germany

“Sustainability is an integrative part of our corporate strategy. Implementing measures
inspired by the circular economy makes an important confribution —ranging from product
design for sustainability to circular and service-based business models. We all need to
seize the opportunity fo accelerate the transition fowards more resource-productive and
sustainable industrial systems.”

Carla Kriwet,
Chief Executive Officer, BSH Home Appliances Group

“Business success tomorrow means creating value for environment, society, and business.
This requires pioneering research and development, but also new business models that
can essentially decouple CO2 emissions from business growth. Scaling Xaas systems that
embrace circular economy principles will be important for generating sustainable growth
- and calls for a collaborative and focussed effort across industries.”

Saori Dubourg,
Member of the Executive Board, BASF



“Moving to a circular economy will require fundamental change, such as a shift to
producer ownership, where producers take ownership and responsibility for their product
over the full lifecycle. This could generate incentives for new Xaa$S business models to
gain a competitive edge through the design of products for durability, dematerialisation,
re-use and high-value recycling.”

Paul Ekins,
Professor of Resources and Environmental Policy, UCL Institute for Sustainable Resources

“As markets tumbled in early 2020, many of us expected that the pandemic would slow
global action on climate change, but the opposite happened. The pandemic forced
society as a whole to remember the fragility of our planet. The 2021 XaaS Everything-
as-a-Service report splendidly raises the importance of climate risks and outlines holistic
strategies as we face issues relating to climate change. For us as an investment firm,
climate risks are investment risks and we therefore see sustainable circular economy
strategies, that aim to reduce carbon emissions, as becoming increasingly important.”

Mirjam Staub-Bisang,
Country Manager Switzerland and member of the ExCo EMEA, BlackRock,
Senior Advisor BlackRock Sustainable Investing

“Services that unlock value by helping us to better utilise, circulate and improve products
and materials are critically enabling first layers of the circular economy. They represent
exciting ways in which innovators and designers can begin their journey and apply
society’s well developed skills in service design.”

Tim Brown,
Executive Chair, IDEO, and Vice Chair, kyu Collective

“Equipment-as-a-Service offers industrial companies entirely new and disruptive business
and production opportunities. By essentially focusing on performance, flexibility and
convenience, this allows customers to focus and grow. Beyond that, EaasS is the path to a
business model based on circular economy principles. As this report outlines, implementing
such models at scale will require collective action within and across industries.”

Peter Leibinger,
Chief Technology Officer and Vice Chairman of the Group Management Board, TRUMPF



“Objects as a service have existed for a long time, offered
by hotel owners, ferrymen, taxi drivers. They were classified as
‘services’ integrated in the tertiary sector, which hundred years
ago became dominant in the US economy but which continued
to focus its attention on production and productive jobs.

In the 20th century, pioneering manufacturers emerged such as
Eastman Kodak selling camera use as a system, MEWA cleaning
towels as a service and equipment manufacturer Xerox customer
satisfaction instead of photocopiers. In the 1980s, the concept
of XaaS emerged in research papers, and in January 1994, The
Harvard Business Review published its first case study on XaaS
under the title Xerox: Design for the Environment.

The full potential of Xaa$S was first structured and described in my
2006 book The Performance Economy (English 2006, Simplified
Mandarin 2008). The concept has since been accepted by an
increasing number of companies, and presented in a growing
number of publications, the latest being Xaas$ in your hands.”

Walter R. Stahel,

Founder-Director of The Product-Life Institute, Geneva

Visiting Professor at the Faculty of Engineering and Physical Sciences,
University of Surrey
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ABOUT THIS REPORT

In the age of climate change and digitization, we have to rethink prosperity altogether: Our focus
must shift from the products we manufacture to the benefit they generate for the user. Everything
we produce can be thought and commercialized as a service. This report aims to make a new
action-focused contribution to the growing field of practice and analysis around Xaas$ (Everything-
as-o-Service) in two ways:

First, by presenting the positive economic, environmental and social case for this way of doing
business, with a focus on the manufacturing sector. Xaas business and operating models can be a
critical enabler for the circular economy transition, especially by incentivizing producers to optimize
for resource productivity and taking responsibility over the product lifetime. The report quantifies the
respective material and CO, impacts as well as total cost of ownership for three Xaas$ use cases to
demonstrate the economic and ecological potential of such business models.

Second, by providing comprehensive insights on the design configurations and enabling factors that
will drive successful strategies for companies innovating and scaling XaaS models. This is important
not only to create the enabling environment for Xaa$ business models o work, but also fo avoid
potential rebound effects. These can diminish the positive societal impact of business model-driven
efforts to decouple natural resource use from economic growth and well-being.

ABOUT THE SUN INSTITUTE ENVIRONMENT & SUSTAINABILITY

The SUN Institute Environment & Sustainability is a non-profit organisation established in Germany by
the Deutsche Post Foundationin 2014. It supports institutions, programs and projects dealing with the
environmental challenges and opportunities of globalization and enhanced cross-border activities.

Learn more at www.sun-institute.org

ABOUT SYSTEMIQ

SYSTEMIQ was founded in 2016 to drive the achievement of the Paris Agreement and the UN Sustainable
Development Goals by transforming markets and business models in three key economic systems:
regenerative land use, circular materials, and clean energy. A certified B-Corp, SYSTEMIQ combines
purpose-driven consultancy with high-impact, solution development and for-purpose investment
and partners with business, finance, policymakers and civil society to deliver transformative change.
SYSTEMIQ has offices in Brazil, Germany, Indonesia, the Netherlands and the United Kingdom.

Learn more at www.systemiqg.earth



WHAT IS
NAAS?

Everything-as-a-Service (Xaa$S) models combine tangible products
and intangible services so that they are jointly capable of
safisfying final user needs. In XaaS models, producers typically
maintain product ownership and lifecycle responsibility and
are consequently incentivized towards adopting circular
economy strategies (long-lasting and circular design, use phase
intensification, maintenance, repair, reuse, remanufacturing,
refurbishing, and recycling). Moving to XaaS models at scale
promotes the shift to a performance economy — as outlined by
the seminal academic work of Walter Stahel. XaaS examples
include access/outcome/performance-focused models, such
as furbine power-by-the-hour (Rolls-Royce), Tires-as-a-Service
(Michelin), carsharing (ShareNow), Pay-per-Part (TRUMPF), or
Lighting-as-a-Service (Signify).'




XAAS FAST FACTS
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Source: SYSTEMIQ analysis, ICCT (2021), IEA (2021), Meinrenken et al. (2020), Wasserbaur et al. (2020), and Eurostat (2021).



* EXECUTIVE SUMMARY

Climate change and digitalization are tectonic
shifts that will require and reward the transition
towards resource-productive industrial systems
and dematerialized consumption. This fundamental
tfransition is not only defining the political debate
about green growth and the circular economy, but
also reshaping the opportunity space for industrial
companies. In this fransforming landscape circular
business and operating model innovation moves
centre stage. Xaas$ (Everything-as-a-Service) models
describe core green, digital economy models and
can create significant value - if well designed with
a view to the key parameters that lead to more
sustainable outcomes. This report aims to make
an action-focused contribution to the growing
field of practice and analysis around Xaas in two
ways: first, by presenting the positive economic,
environmental and social case for this way of doing
business, with a focus on the manufacturing sector.
Second, by providing comprehensive insights on
the design configurations and enabling factors
that will drive successful strategies for companies
innovating and scaling XaaS models.

Climate action has become a sirategic priority
across industrial sectors and requires carbon
reductions that go beyond Scope 1-2 improvements
of conventional production systems. Recognizing
that emissions have risen from 53 billion tonnes
(Gt) CO,ein 2015 to almost 60 Gt globally,® many

of Europe’s leading economies and companies
have developed ambitious decarbonization plans
and are actively exploring the opportunity space
towards sustainability impact. To achieve net zero
in 2050, massive reductions are needed until 2030
which have now been politically endorsed in Europe
(minus 55%), the US (minus 50-52%), and many
other countries (e.g. Norway, minus 50-55%).¢8
Since the Paris Agreement, progress on low-carbon
solutions and markets has been much faster than
many anticipated, yet at the same time, global
material extraction is stillincreasing and, if trends
continue, will double by 2060.” According fo the
International Resource Panel, more than 50%
of emissions are caused by resource extraction
and processing.'° Required carbon reductions by
industry companies are too large to be delivered
by Scope 1-2 improvements only. These emissions
are already high (see Exhibit 1) but represent a small
share of overall industrial emissions. On average,
only 1/4 of a product’s lifecycle emissions result
from a company’s direct operation.' Progressive
companies have to reach beyond the product
build phase to measure their footprint. They have
to manage their Scope 3 emissions along the full
value chain and lifecycle including emissions
embedded in materials, components (upstream)
and those in the use phase (downstream).'213

Achieving Paris-compliant impact requires
decoupling economic prosperity from resource
consumption - it demands a focus on resource
productivity and service systems as means to
achieve a circular economy. Circular systems focus
not only on designing out waste and managing a
material resource base, but also keeping products
and materials in use, driving better ufilization of
resources. This has high potential to reduce product
lifecycle CO, emissions. As stated, in many cases
the use phase emissions make up the majority of the
product lifecycle footprint (e.g. ~50% for computer
equipment, ~60% for capital goods, ~80% for cars).™
The decarbonization potential achieved by a circular
economy is further leveraged by supporting the
conservation and restoration of biodiversity and



EXHIBIT1

Overview of European manufacturing industry (subsectors), related CO,

emissions and gross value added.
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the minimization of pollution. The circular economy
lens, a regenerative economic model by design,
describes pathways and new business models
for economic growth opportunities and value
creation from fewer resources. Circular business
models play a crucial role to increase customer
utility as well as decrease resource consumption
and the full scope of CO, emissions. Digitalization
builds a new foundation and offers unprecedented
opportunities for such new, dematerialized, circular
business models. Leading companies are shaping
the cutting edge of innovation — product innovation,
service innovation, and system innovation.

Global market dynamics and increasing competitive
pressure reinforce the need for many organizations
to design more productive and service-oriented
systems. New sources of growth and differentiation

are needed in many sectors. As markets mature
and penalties for resource-intensive products
increase, companies are looking out for new business
opportunities. Supply chains need to strengthen their
resilience and transparency. Winning new talent sfill
represents one of the main managerial challenges.
Inrecent years digitalization and Industry 4.0 have
fransformed operations substantially — especially
with respect to data analytics and intelligence,
connectivity, and computational power, as well as
robotics and human-machine interaction. During
the COVID-19 pandemic alone, the adoption of
digital technologies in companies has increased
significantly by up to seven years.' Industry operates
in a new normal: faced with a complexity of internal
and external challenges, but equipped with a
technology stack and momentum that enables
sustainable economic value creation.
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Xaa$ models are a powerful climate-compatible
solution that can deliver both environmental benefits
and more economic value. Offering Everything-
as-a-Service (Xaas) follows the idea to enable
access instead of ownership, selling utility or services
instead of products: people don't need cars, but
mobility; they don't need washing machines, but
clean clothes; they don't need pesticides, but plant
protection or yield. Delivering utility/outcomes/
performance changes everything. For society,
XaaS models can democratize consumption,
strengthen regional value creation and decent
employment, and can entail positive health impacts.
For customers/consumers, XaaS models can provide
a better way to achieve their needs. For producers,
XaaS models have the potential to strengthen
deep customer relationships and to increase
(and capture) value pools. By shifting ownership,
control and responsibility to producers (producer
ownership), XaaS models are naturally incentivized
tfowards maximizing resource productivity and
lifetime value. Selling outcomes (e.g. mobility,
yield) goes with the incentive to achieve this by
using less material, waste and operating cost.
At the end of the use cycle, retained ownership
enables remanufacturing and recycling of valuable
raw materials. In doing so, such business and
operating models are a critical enabler of the
circular economy. From a systemic perspective,
producer ownership is one of the most elegant
ways to drive sustainable product design choices.'
The degree of potential sustainability impact is
massive but will depend on the ambition level of
the producer when designing an XaaS model.

To deliver both economic and environmental
benefits, Xaa$ systems must be designed along
four critical design parameters. Currently, strategic
shifts to XaaS models can be observed across
manufacturing sectors and a vast diversity of
products.'s'” This trend tends to hold across a broad
range of company sizes, development stages and
geographies. Think of famous product service
examples such as Rolls-Royce’'s power-by-the-
hour, Michelin’s Tires-as-a-Service or ShareNow's
carsharing model and less known examples such
as Signify’s Lighting-as-a-Service, CWS's Workwear-
as-a-Service and TRUMPF's Equipment-as-a-Service
(EaaS) model. In the machinery and equipment
sector, EaaS models are expected to grow by 35%
annually until 2025.' The case of mobility illustrates
that Car-as-a-Service (CaaS) and shared mobility
becomes more and more acceptable and a norm,
forinstance within companies (e.g. Siemens’ new
car policy), cities with high population density
(e.g. Helsinki), or consumers.'*?' The market for
alternative vehicle ownership models for smart and
flexible mobility is projected to grow by a factor of
4 (to 463 billion EUR) until 2035.2 However, many
producers are stalled by the complexity of design
choices and neglect the environmental potential
of Xaa$ models — much of the time this is due to
lack of awareness of the enormous potential, and
in the worst case results in rebound effects. The
design and opftimization process requires decision-
makers to understand the complexity of design
choices and their environmental implications — to
eventually be able to advance both the economic
and environmental potentials at the same time.
Configuring a coherent XaaS model on this basis
should address four critical design blocks (Exhibit
2). The complexity of configurations as well as
the pathway to take design choices depends on
individual organizational characteristics:



N EXHIBIT2

Four building blocks to configure Xaa$ models.
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Sustainable value proposition design: devel-
oping a clear value proposition and impact
ambition early on. Companies should identify
and define the basic human or societal needs
their offering is trying to meet with the Xaa$
model. For example, a car manufacturer has
to decide how to sell mobility (e.g. car usage,
passenger kilometres). In the end, customer
utility counts and is the ultimate measure of
customer value. Beyond that, understanding
the wider system (e.g. for a car maker the
mobility system) is key to deriving pathways
to maximize sustainability impact (e.g. ad-
dressing systemic inefficiencies, anticipating
rebound effects). Together, a sustainable
impact ambition and a customer-centric
value proposition are the foundation for
configuring the XaaS model.

Business model and financial design:
configuring the fundamental business model
orientation as well as financial set-up and risk
management. There are four main archetypes
available to identify suitable Xaa$S business
models. Those include use-based business
models or result-oriented schemes, where
ownership is kept at the producer/provider level.
Another option are product-oriented models,
where product ownership is sfill fransferred
to customers but value creation is deeply
linked to service/performance contracts.
Finally, there are sharing platforms, which
go beyond the use-/result-oriented models
by single producers/providers and typically
offer multiple products. There is no silver bullet
answer to business model design and many
feasible combinations exist between models,
yet the design choice strongly influences the
requirements regarding funding and financial
design. Thereby companies developing
XaaS models need to specifically design
mitigation strategies to manage financing
risks, operating risks and commodity risks, as
well as information risks.

Product and operating model design: “simply”
switching the business model is not enough -
unleashing full economic and environmental
benefits requires addressing product and
operating model design levers (Exhibit 3).
To optimize total cost of ownership (TCO)
and decarbonization potential, a circular
product and operating model needs to be
implemented in the XaaS model. Key circular
value levers address the full product lifecycle
in terms of (a) build phase (e.g. develop
product for quality and lifetime, optimize
material supply and production), (b) use
phase (e.g. improve repair/maintenance
for better availability, increase utilization,
optimize material throughput and energy
efficiency), as well as (c) loop phase (e.g.reuse/
refurbishment, remanufacturing/recycling). To
effectively reduce the environmental impact
of products through XaaS models combining
the key levers, it is required to understand
where these impacts (e.g. CO, emissions)
occur along the lifecycle.

Ecosystem design: optimizing the internal
organizational set-up and finding the right
pariners for implementation to manage
resource/service flows, financial flows, and
information flows. On an (a) intra-organizational
level, it is critical for companies to consider
that XaaS models typically require more
interdisciplinarity and an agile/collaborative
approach between R&D, Operations, Sales/
Customer Service departments. Furthermore,
XaasS projects benefit substantially from strategic
embeddedness and strong senior management
and shareholder support. Decision-makers have
to be aware that XaaS models may require
building new capabilities (e.g. with respect to
data/digital, agile/SCRUM, sustainability/LCA).
Proactively addressing change management
aspects (mindset, purpose, structures, etc.) is
therefore particularly relevant for established
organizations. Beyond that, it is essential to



BN EXHIBIT3

Seven circularity levers address all three lifecycle phases of the product.

OPTIMIZE MATERIAL THROUGHPUT
AND ENERGY EFFICIENCY

DESIGN AND DEVELOP PRODUCT

FOR LIFETIME AND QUA
’ QALY OPTIMIZE TOWARDS
MAXIMUM UTILIZATION
OPTIMIZE MATERIAL
SUPPLY AND PRODUCTION
PRODUCT IMPROVE REPAIR/SERVICE/
AND OPERATING MAINTENANCE/UPDATES FOR
MUDEL DESIGN BETTER AVAILABILITY
REUSE/ REFURBISH REMANUFACTURE/ RECYCLE
Source: SYSTEMIQ.
assess whether the IT/technology stack is ready the XaaS model, regional value creation,
to manage Xaas processes (e.g. ERP system, industry sector decarbonization) and may
predictive analytics). On the level of the (b) include further relevant parties from politics
solution ecosystem (micro) an organization (e.g. communities, municipalities, nations),
may not be able (or may not want) to cover all society (consumer associations and NGOs),
activities needed to deliver the Xaas$ solution business/industry (e.g. associations, standard
internally. Choosing and orchestrating the right setting bodies) and research (e.g. universities,
ecosystem design (partners) along the value research instfitutions, innovation hubs).

chain and across industrial borders from the start
is essential fo deliver complex XaaS models.
Finally, the level of the (c) enabling ecosystem
focuses on creating supporting structures and
collaboration beyond the boundaries of the
solution ecosystem to drive innovation or to
represent common interests. This typically
requires defining a clear goal (e.g. scaling
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Three quantified case examples demonstrate
that XaaS models could create impact ranging
from minus 24 to 65% in CO, emissions and 2 to
39% in terms of final TCO reduction. These cases
illustrate the impact of ambitiously designed Xaa$S
models in terms of providing ufility, while decreasing
resource intensity and increasing profit pools.
Each time, we present impacts of less and more
opfimized XaaS models to show how the level of
ambition influences results (Exhibit 4). For all cases
modelled and presented in the report, reductions
in CO, and TCO are not a given but depend on
(a) designing product and operating model for
maximum circularity, (b) pricing, i.e. the potential
capturing of TCO effects by the provider, and (c)
the enabling ecosystem for the XaaS model and its
benefits, including avoidance of rebound effects.
Today, there is high risk in failing in some of these
dimensions, as many XaaS examples show.

EXAMPLE1

Shifting to Cars-as-a-Service (Caas) — animportant
element for shaping the future of sustainable mobility.
The uptake in electrification of passenger road
transport (switch from ICE to BEV) powered by more
and more renewable energy will eliminate tailpipe
emissions in the long run (minus ~30-65%)'. But in
the mid-term, irrespective of the powertrain
electrification, decarbonizing the build phase will
become crucial fo reach climate neutrality for the
automotive value chain. A circular CaasS product
and operating model could complete the
fransformation towards sustainable passenger
transport and decarbonize the CO, emissions caused
by a BEV by ~25% in a car subscription model
(Scenario 1) and by ~45% in a free float carsharing
model (Scenario 2). An initial analysis indicates that
a free float carsharing model could achieve TCO
benefits of up to ~39% for consumers.

From an aggregated Caas perspective, this could
lead to a reduced European BEV stockiof 17%
(ca. 5.8 million vehicles) providing the required
mobility demand, translating into CO, savings from

avoided production of 70.9 million tonnes (Mt)
CO, until 2030 and additional annual BEV-related
savings of 8.3 Mt CO,,. Beyond that, from a systemic
perspective, it is critical to emphasize that CaaS
models should be seamlessly integrated with other
even more sustainable modes of fransportation
(e.g. walking and bike riding for short distances,
public transportation and railways) to maximize
the overall environmental benefits.

EXAMPLE 2

Machinery and Equipment-as-a-Service (EaaS) -
enabling a resource-efficient manufacturing industry.
The CO, footprint of a typical machine in the use
phase often exceeds that of its build phase by a
factor of 20. Capitalizing on Industry 4.0 investments
and capabilities, EaaS models have the potential
to decarbonize the full lifecycle emissions, including
the production process. The case in this report
builds on the reference example of a state-of-the-
art metallaser cutting machine. The analysis reveals
that CO, emissions can be reduced by ~37% when
the machine is offered in a result-oriented Pay-per-
Part model (Scenario 1). Extending Scenario 1 to
a demand-pooling marketplace production platform
(Scenario 2) decreases emissions by up to ~65%.
The decarbonization potential mainly stems from
the use phase resource efficiency: optimization for
lifecycle efficiency per design, increased production
capacity (utilization) combined with improved
results with less scrap in terms of metal sheets
processed into functional parts. Due to the increased
capacity and improved material throughput, TCO
can be reduced by ~16-24%, depending on the
EaaS scenario (Exhibit 4), while CapEx switches to
OpEx for the customer.

An aggregated lens to EaaS shows that this model
can play a crucial role in decarbonizing machinery
and metal processing overall. To illustrate, if 30%
of newly installed laser cutting machines until 2030
were offered in comparable EaaS models (20%
Eaas$ 1.0; 10% Eaas$ 2.0), then 6.3 Mt CO, could
be saved through improved machine lifecycle

i Minus 30% with European electricity mix 2019 to 65% with entirely renewable energy.

i Assuming the European BEV fleet in 2030 (according to the IEA Sustainable Development
Scenario) would adopt 20% subscription-based models and 20% carsharing.



footprints. From a systemic perspective, a deeper
value chain integration and ecosystem cooperation
can potentially lead to further optimization of resource
flows. Implementing Xaas logics along the supply
chain (e.g. Metals-as-a-Service, Components-as-a-
Service and Product-as-a-Service) is the logical next
step in creating functionally connected, outcome-
and utility-focused systems.

EXAMPLE 3

White Goods-as-a-service (WGaas) - a driver for
resource productivity of domestic household
appliances. This case explores the example of washing
machines (WMs), which are the most resource-
intensive domestic appliance consuming 1.4 Mt of
materials, 24.2 TWh of electricity, and 1.5 billion litres
of water in Europe per year. Offering WGaaS can
be a crifical enabler for optimizing associated
environmental build and use phase impacts. Offering
WNMs in subscription models (Scenario 1) can enable
the widespread instalment of top-of-the-line WMs
with higher lifetime and resource productivity through
maintenance, increased efficiency and material
recovery. The CO, footprint could be decreased
by ~24% compared to an average WM. Operating

© TRUMPF Group

a pooled Pay-per-Wash model (Scenario 2) could
decrease emissions from laundry washing by ~35%
through additional effects such as higher load
utilization. WGaas shifts upfront costs over the use
phase, making high-quality WMs accessible to more
customers. The resulting lifecycle resource efficiency
entails a TCO reduction potential of between ~18%
(Scenario 1) to ~24% (Scenario 2).

Overall, WGaaS can have an aggregated impact
forreducing residential resource consumption and
CO, footprint. Assuming that 20% of WMs sold in
the EU until 2030 would be provided via circular
subscription models and 10% by pooled Pay-per-
Wash solutions, 49 million m® water and 1.2 TWh
electricity can be saved. Together with reducing
the impact of materials embedded in WMs, this
translates into savings of 1.3 Mt CO, emissions. At
the same time, households could save between
43-76 EUR per year (in total ~2.2 billion EUR until
2030). Taking along-term outlook, from a systemic
perspective beyond the scope of this case, the next
evolution of WGaas$ could develop into full-service
schemes, building on a high degree of automation
and value chainintegration (e.g. automated ironing)

or at-scale (last mile) logistics.
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BN EXHIBIT 4

Transitioning to Xaas$: Measuring the ecological and economic effects of
three use cases optimized for circularity.

THE POWER OF XAAS

DECARBONIZATION POTENTIAL

TCO DYNAMICS

G—5 CAR-AS-A-SERVICE (CAAS)'

EQUIPMENT-AS-A-SERVICE (EAAS)”

WHITE G00DS-AS-A-SERVICE (WGAAS)®

Caa$ can maximize utilization and vehicle lifetime
and enhance the productivity of resources in use.

Decarbonization is driven by a higher utilization,
smart servicing and design for extended lifetime.

TCO improvement as customers only pay for utility,
but depends on the pricing strategy of producers.

Seamless integration of Caas info intermodal
transport towards future of sustainable mobility.

Battery electric vehicle as case example.

Eaa$ can optimize lifetime capacity and material
throughput, addressing structural inefficiencies.

Decarbonization is driven by optimizing the cutting
process and lifecycle smart support services.

TCO improvement due to increased capacity and
decreased waste, shifting CapEx to OpEx.

Optimizing material flows and utilization in closed
value networks for a sustainable manufacturing.

Metal laser cutting machine as case example.

WGaas$ can enhance resource efficiency in the
build and use phase and lifetime functionality.

Decarbonization is driven via longer lasting, more
efficient appliances and optimized user behaviour.

TCO can be decreased through higher utilization,
but depend on the pricing strategy of the producer.

Leveraging efficient domestic appliances to
reduce residential resource consumption.

Washing machine (WM) as case example.
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Source: SYSTEMIQ analysis based on multiple sources.
! SYSTEMIQ analysis based on OECD and ITF (2020), IRP (2020), Ecoinvent (2020), Volkswagen AG (2021a, 2021b, 2021c), Schwacke (2020), expert interviews.
2 SYSTEMIQ analysis based on data provided by TRUMPF Group (2021).
3 SYSTEMIQ analysis based on Sigienza et al. (2021), Bocken et al. (2018), Homie (2021), BlueMovement (2021), EcoTopTen (2021), expert interviews.

The shift to Xaas$ is a pro-market, pro-growth and
pro-technology agenda. Scaling Xaas$ as a basis for
the circular industry fransformation at the required
pace requires a strong digital infrastructure, new
forms of collaboration and a set of (market-oriented)
policy interventions. This study explores the role of

these enablers to accelerate and bring the Xaa$
models to their full potential.

* First, the technology stack of companies and
sectors will be critical to manage Xaas$ data/
infformation flows — open architectures will be



needed to enable circular production systems. On
the one hand, the digitalized Industry 4.0 builds
the foundation from which XaaS models emerge,
and on the other hand, IT/digital capabilities
will play the key role in satisfying additional
increasing data needs driven by economic
and ecological requirements (e.g. carbon
accounting). A company’s readiness for Xaas
implementation will be dependent on IT/digital
(e.g. data capturing and analytical capability),
and drive the overall digital fransformation.

Second, policymakers can apply demand-
side instruments to strengthen ownership of
producers and to create a level playing field
for all actors. Regulation can be powerful
to accelerate and provide stimuli, but also
plays a pivotal role to adjust for systemic
rebound effects. Overall, policymakers should
address three key policy instruments and
evaluate cross-sectoral measures to foster
the shift towards sustainable XaaS models
that fulfil circular economy principles and
reward access over ownership. In particular,
(a) economic and market instruments should
create strong fiscal incentives, such as carbon
pricing, to encourage resource efficiency
or discourage consumption patterns with
negative footprints.2? Economic instruments
should essentially incentivize producers to retain
value of products by taking responsibility over
the product lifetime and keeping ownership.
Funding support or access to capital/grants
can be important to enable the uptake of
circular XaaS models. In addition, since public
authorities are responsible for spending over 14%
of the GDP per country in the EU, procurement
rules should be evaluated towards applying
guidelines for Green Public Procurement
including rules for XaaS models as soon as
possible.?* Second, (b) regulatory instruments
and standards should connect products to
producers to facilitate alifecycle perspective
and producer ownership responsibility, but also
evaluate the effectiveness of Ecodesign and
waste regulations for XaaS models. In addition,
standards are a verifiable way to confrol socially

and environmentally acceptable business
practices, unify ferminology and facilitate
necessary interfaces for the exchange of
information. Finally, (c) empowering public
and private institutions as well as consumers
will be critical. This should include information
and awareness campaigns to educate
organizational actors (e.g. key decision-makers
and institutional investors) as well as consumers
about both the economic and environmental
impact potential of XaaS models.?

¢ Third, mobilizing indusiry action and adoption
of Xaa$ models would benefit from facilitating
exchange and collaboration among the
emerging ecosystem of pioneers. Owing to
the complexity of the outlined design decisions,
networking, exchange and best-practice sharing
in the precompetitive space is necessary to
enable organizations to continuously optimize
their XaaS model configuration. Furthermore, in
order to foster specific regional value creation
(e.g. specific industrial clusters) or integrated
XaaS models (e.g. alignment of XaaS models
across value chain steps) stronger collaboration
and systemic partnerships will be essential. In this
context, entrepreneurial innovation will be vital to
address many of the emerging challenges with
novel solutions, help incumbents to fransform to
sustainable XaaS models quickly, and thereby
accelerate the wider industry transformation
towards sustainability and resource productivity.

Combining climate neutrality and digitalization into
Xaas is an attractive vision for Europe. XaaS can
provide better ways for consumers and society to
fulfil their needs. Industrial companies may drive
decarbonization and unleash innovation and
competitive differentiation. By strengthening the
ownership of producers, Xaas$ presents a first-best
solution, addressing the full scope of emissions,
creating a level playing field for all actors.
Consequently, countries, companies and investors
now have a once-in-a-generation opportunity
to decouple economic prosperity from natural
resource use and environmentalimpact, creating
millions of jobs and more resilient economies.?

19



20

REFERENCES

EXECUTIVE SUMMARY

10.

11.

12.

13.

14.

Stahel W. (2010). The Performance Economy: 2nd Edition. Palgrave Macmillan.

Tukker A. (2015). Product services for a resource-efficient and circular economy — A review. Journal
of Cleaner Production 97: 76-91.

Bocken N, et al. (2016). Product design and business model strategies for a circular economy. Journal
of Industrial and Production Engineering 33 (5): 308-320.

Geissdoerfer M, et al. (2017). The Circular Economy — A new sustainability paradigm? Journal of
Cleaner Production 143: 757-768.

United Nations Environment Programme (UNEP). (2020). Emissions Gap Report 2020. https://www.
unep.org/emissions-gap-report-2020.

European Commission (EC). (2021). 2030 Climate Target Plan. https://ec.europa.eu/clima/policies/
eu-climate-action/2030_ctp_en, accessed May 2021.

The White House. (2021). Fact Sheet: President Biden Sets 2030 Greenhouse Gas Pollution Reduction
Target Aimed at Creating Good-Paying Union Jobs and Securing U.S. Leadership on Clean Energy
Technologies. https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-
president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-
union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/, accessed May 2021.

Norwegian Government: Department for Climate Change. (2020). Norway steps up 2030 climate goal
to at least 50 % towards 55 %. https://www.regjeringen.no/en/aktuelt/norge-forsterker-klimamalet-
for-2030-til-minst-50-prosent-og-opp-mot-55-prosent/id2689679/, accessed May 2021.

International Resource Panel (IRP). (2017). Assessing Global Resource Use: A Systems Approach to
Resource Efficiency and Pollution Reduction. https://www.resourcepanel.org/reports/assessing-global-
resource-use.

IRP. (2019). Global Resources Outlook 2019: Natural Resources for the Future We Want. https://www.
resourcepanel.org/reports/global-resources-outiook.

Meinrenken C, et al. (2020). Carbon emissions embodied in product value chains and the role of Life
Cycle Assessment in curbing them. Scientific Reports 10 (1).

World Resources Institute (WRI) & World Business Council for Sustainable Development (WBCSD). (2016).
Greenhouse Gas Protocol: Corporate Value Chain (Scope 3) Accounting and Reporting Standard -
Supplement to the GHG Protocol Corporate Accounting and Reporting Standard. https://ghgprotocol.
org/standards/scope-3-standard.

MSCI Research. (2020). Scope 3 Carbon Emissions: Seeing the Full Picture. https://www.msci.com/
www/blog-posts/scope-3-carbon-emissions-seeing/02092372761, accessed May 2021.

McKinsey & Company. (2020). How COVID-19 has pushed companies over the fechnology tipping
point—and transformed business forever. https://www.mckinsey.com/business-functions/strategy-and-
corporate-finance/our-insights/how-covid-19-has-pushed-companies-over-the-technology-tipping-
point-and-fransformed-business-forever, accessed May 2021.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Domenech T, et al. (2019). Making Materials Work for Life — Introducing Producer Ownership. https://
www.systemiqg.earth/resource-category/materials/.

EC. (2018). Study on the Potential of Servitisation and Other Forms of Product-Service Provision for EU
Small and Medium-Sized Enterprises. https://ec.europa.eu/growth/content/study-potential-servitisation-
and-other-forms-product-service-provision-eu-small-and-medium_en.

McKinsey & Company. (2020). Customer Centricity as Key for the Digital Breakthrough: What End-
Customer Industries Expect from Mechanical Engineering Companies on Platforms and Apps.
https://www.mckinsey.com/industries/advanced-electronics/our-insights/digitization-how-machinery-
companies-can-meet-customers-expectations.

loT Analytics. (2020). Entering the Decade of Equipment as a Service — Characteristics of the Machine
Outcome Economy. https://iot-analytics.com/entering-the-decade-of-equipment-as-a-service/.

Arbib J & Seba T. (2017). Rethinking Transportation 2020-2030: The Disruption of Transportation and
the Collapse of the Internal-Combustion Vehicle and Qil Industries. https://static1.squarespace.com/
static/585c3439be65942f022bbfob/t/591a02e4bebf2e1c13df930cS5/1494888038959/RethinkX+Report_051517.
pdf.

Siemens AG. (2021). Siemens to infroduce sustainable and flexible company car policy. https://press.
siemens.com/global/en/pressrelease/siemens-introduce-sustainable-and-flexible-company-car-policy,
accessed June 2021.

City of Helsinki. (2020). Smart mobility in Helsinki. https://www.myhelsinki.fi/en/business-and-invest/
invest/smart-mobility-in-helsinki, accessed June 2021.

Strategy&. (2021). The 2020 Digital Auto Report: Navigating through a Post-Pandemic World. https://
www.strategyand.pwc.com/de/de/studie/2020/digital-auto-report-2020.html.

Ekins P, et al. (2020). Innovation for a Green Recovery: Business and Government in Partnership. https://
www.ucl.ac.uk/bartlett/public-purpose/publications/2021/jan/innovation-green-recovery-business-
and-government-partnership.

EC. (n.d.). Single market and standards: Public Procurement https://ec.europa.eu/growth/single-
market/public-procurement_en, accessed May 2021.

Circular Economy Initiative Deutschland (CEID). (2020). Circular Business Models: Overcoming Barriers,
Unleashing Potentials. https://static1.squarespace.com/static/5052037e4611a0606973bc79/1/608a9
723926032d9f740e02/1619696523596/GM_Gesamtbericht+EN.

EC. (n.d.). Green growth and circular economy. https://ec.europa.eu/environment/green-growth/
index_en.htm, accessed May 2021.

21



EVERYTHING-
AS-A-SERVICE
WALS g

September 2021
Version 1.1

Conducted by On behalf of

EXECUTIVE > U N st
SUMMARY SYSTEMIQ




