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Sustainable and sustainability

« Often mixed together
* If very very correct:

« Sustainable business model = b.m. which is able to continue, to be
realized over a period of time

e But in practice...hoth — also a hiisiness model for sustainabilitv. is g
framewaork for how oraanisations create. deliver and canture value

based on sustainable development principles (e.g. focused on SDG).
e Not onlv focused ON PROFIT. but.. _.it can helb oraanisations to

tackle sustainabilitv challenaes Wh”‘ii iiii‘il”ﬂﬂ ii iiiiiii

nrofitablv. Bv addressina a ranae of

within the framework. comnanies can evolve their nurnose. nroducts

and rl)mcesses whilst contributing positively to the planet and to
people.



Business model

help understand how a firm does business and can be used for analysis, comparison and performance assessment,
management, communication, and innovation

concerned with how the firm defines its competitive strategy through the design of the product or service it offers to its
market, how it charges for it, what it costs to produce, how it differentiates itself from other firms by the value
proposition, and how the firm integrates its own value chain with those of other firm’s in a value network

a holistic description on ‘how a firm does business’ and how the company will convert resources and capabilities into
economic value.

the organisational and financial ‘architecture’ of a business and includes implicit assumptions about customers, their
needs, and the behaviour of revenues, costs and competitors

a business model CANVAS = a series of elements: the value proposition (product/service offering, customer
segments, customer relationships), activities, resources, partners, distribution channels (i.e. value creation and
delivery) and cost structure, and revenue model (i.e. value capture).

a consolidated view of the components of a business models as: the value proposition (i.e. the offer and the target
customer segment), the value creation and delivery system, and the value capture system.

an activity-based perspective, including the selection of activities (‘what’), the activity system structure (‘how’), and
who performs the activities (‘who’).

Value proposition Value creation & Value capture
delivery
Product/ service, Key activities,
customer segments and resources, channels, Cost structure &
relationships partners, technology revenue streams
Bocken, N. M., Short, S. W., Rana, P., & Evans, S. (2014). A literature and practice review to develop

sustainable business model archetypes. Journal of cleaner production, 65, 42-56.



Business model and servitisation

Servitisation = providing customers with a bundled package of products, services and support, training and self-service knowledge
= The transformational processes whereby a company shifts from a product-centric to a service-centric business model and logic.

It is more than a SERVICE INFUSUION = The process whereby the relative importance of service offerings to a company or
business unit increases, amplifying its service portfolio and augmenting its service business orientation.

I8S. A service business model means that the sunolier commits to improvina customers' value in use. so assuming greater
responsibility for the overall value-creatina process as compared to product-centric. transaction-based business model (kowalkowski, C.,

Gebauer, H., Kamp, B., & Parry, G. (2017). Servitization and deservitization: Overview, concepts, and definitions. Industrial Marketing Management, 60, 4-10.)

- The main driving force = manufacturers can no longer compete by making and seIIing_ high quality products alone. In
most markets products become increasingly similar, leaving limited room tor product differentiation and profitability. To
overcome this problem, firms have to PO ownstream, closer to the customers — selling services, integrated solutions
and even experiences — to capture value throughout the value chain. Servitization is also driven by customer demands,

chanaina from products to solutions over the past decades. (Yang, M., & Evans, S. (2019). Product-service system business model archetypes and
sustainability. Journal of Cleaner Production, 220, 1156-1166).

Categories and motives:
* (1) Customer service to improve the quality of the customer relationship (demand-based motivations);

. (2)tPr0{juct-)related services (Services Supporting Products or SSPs to ensure the correct functioning of the product (competitive
motivations);

» (3) Services supporting business needs (Services Supporting Clients or SSCs), which support the operational needs of
CuStomerS and enable neW revenue Streams to be develope (eCOnOmIC mot|Vat|OnS). (Raddats,C.,Baines,T., Burton, J., Story, V. M., & Zolkiewski, J. (2016). Motivations for servitization: the impact of product

complexity. International Journal of Operations & Production Management, 36(5), 572-591.)

« CONTINUUM - ONLY PRODUCT CENTRIC B. M......... ONLY SERVICE-CENTRIC B.M.



Digitalisation and servitisation of business model —
dig. also enabler of sustainable b.m.

List of digital technologies and definitions.

Digital technology

Definition

References

Additive Manufacturing/3D-Printing

Advanced Manufacturing Solutions

Artificial Intelligence

Big Data and Analytics

Cloud Computing

Cyber Security
Horizontal and Vertical System Integration

(Industrial) Internet of Things

Mixed Reality (Virtual and Augmented
Reality)
Simulation of Connected Machines

This fabrication technique involves the progressive deposition of material onto a substrate, layer by
layer, enabling the creation of high-complexity parts that personalised goods require.
Cyber-physical systems and collaborative robots that can physically interact with humans in a
shared workspace to reach common goals, equipped with sensing technologies that make them
aware of contextual conditions and guided/moved by artificial intelligence software.

Simulation of the thinking and behaving process (such as studying, reasoning, thinking, and
planning) of human beings. One of the most active niches of artificial intelligence is machine
learning that supports preventive decisions.

Technigques (e.g., statistical analysis, machine learning, neural and Bayesian networks) used to
mine and process large structured and unstructured datasets (big data that inclhide numbers, text,
pictures, posts, news, videos, ete.) to generate insights, identify patterns, and develop predictive
models that are beneficial in a business context.

Access authorisation from anywhere to a shared pool of computing resources (e.g., servers, storage,
and operating systems) that can be conveniently configured and provisioned on demand with
minimal management effort.

Control and protection of processes and systems that operate online, identification of changes and
vulnerabilites, and verification of authorised users.

The structural changes in the organisation, the management of physical objects, and the
establishment of connections with information systems.

The integration of some technological developments whereby products and industrial equipment
are connected to provide large datasets and provide insights into the status of the equipment in
order to predict other kinds of ocouwrrences and to deliver smart services (e.g., remote control,
operations and optimisation, fleet management, spare parts management, and predictive
maintenance).

The merging of real and virtual worlds to produce new environments and visualisations where
physical and digital objects co-exist and interact in real time.

The best option for saving time and resources as it evaluates the changes and behaviors in the
configuration of machines, process flows, and plant designs. It also tests the effectiveness of the

Paschou, T., Rapaccini, M., Adrodegari, F., & Saccani, N. (2020). Digital servitization in manufacturing: A systematic
literature review and research agenda. Industrial Marketing Management, 89, 278-292.

(Guoping, Yun, & Aizhi, 2017)

(Pfeiffer, 2017)

(Thoben, Wiesner, & Wuest,

2017)

(Tjahjono, 2017)
(Bortolind et al., 2017)
(Caruso, 2017)

(Ferreira et al., 2017)
(Astrid et al., 2017)

(Celaschi, 2017)
(Santos et al., 2017)

(Astrid et al., 2017)

(Liao et al., 2017)
(Caruso, 2017)

(Xu et al, 2018)
(Hofmann & Risch, 2017)
(Santos et al., 2017)
(Suri, Gaaloul, Cuccuru, &
Gerard, 2017)

(Bortolind et al., 2017)
(Celaschi, 2017)
(Bortolind et al., 2017)
(Astrid et al., 2017)



Digital servitisation

Concepts of digital servitization.

Author(s)

Concepts of digital servitization

(Porter & Heppelmann, 2014)
(Opresnik & Taisch, 2015)

(Lenka, Parida, & Wincent, 2017)
(Vendrell-Herrero et al., 2017)
(Kowalkowski et al., 2017)
(Bustinza et al., 2018)

(Opazo-Basaez, Vendrell-Herrero, & Bustinza,
2018)

The business model for smart solutions, which entails a combination of various products, services, software, and analytics.
The creation and delivery of service offerings with the support of technology (big data) to increase a company's competitive
advantage.

The dematerialisation of physical goods through the support of ICT capabilities to strengthen a firms' performance and
competitiveness.

A reference to business models that enhance traditional non-digital goods and services with the implementation of ICT or
other digital technologies.

The utilisation of digital tools for transformational processes whereby a company shifts from a product-centric to a service-
centric business model and logic.

The need for digitally enabled integrated solutions, organisational change, and a reconfiguration of business models.

The adoption of digital technologies achieves more environmentally friendly production processes, communication channels,
and products and services, enhaneing economic value.

Paschou, T., Rapaccini, M., Adrodegari, F., & Saccani, N. (2020). Digital servitization in manufacturing: A systematic
literature review and research agenda. Industrial Marketing Management, 89, 278-292.



Business model and sustainability

i incorporate da trlple bottom liné = The triple bottom line is an accounting framework that incorporates three dimensions of
performance: social, environmental, and financial. These three facets can be summarized as "people, planet, and profit.

(https://www.investopedia.com/terms/t/triple-bottom-line.asp)
« important in driving and implementing corporate innovation for sustainability, can help embed
sustainability into business purpose and processes

« NEED FOR A a fundamental shift in the purpose of business and almost every aspect of how it is
conducted

» Features of a route to a sustainable economy:

» A system that encourages minimising of consumption, or imposes personal and institutional caps or quotas on energy,
goods, water, etc.;

A system designed to maximise societal and environmental benefit, rather than prioritising economic growth;

A closed-loop system where nothing is allowed to be wasted or discarded into the environment, which reuses, repairs, and
remakes in preference to recycling;

A system that emphasises delivery of functionality and experience, rather than product ownership;
A system designed to provide fulfilling, rewarding wok experiences for all that enhances human creativity/skills;
A system built on collaboration and sharing, rather than aggressive competition (Bocken et al., 2014)



Sustainable business models
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Goni, F. A., Gholamzadeh Chofreh, A., Estaki Orakani, Z., Kleme$, J. J., Davoudi, M., & Mardani, A. (2021). Sustainable business model

and Environmental Policy, 23, 889-897.

: A review and framework development. Clean Technologies



Example of the environemntal SBM

Ernvironmental Life Cycle Buiness model Canvas
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Fig. 2. The environmental life cycle layer of the triple layered business model canvas demonstrates the Mespresso case.

Joyce, A., & Paquin, R. L. (2016). The triple layered business model canvas: A tool to design more sustainable business models. Journal of cleaner production, 135, 1474-1486.




Example of the social SBM

Social stakeholder Buingss moadeal Canvas
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Fig. 3. The social stakeholder layer of the triple layered business model canvas demonstrates the Mespresso case.

Joyce, A., & Paquin, R. L. (2016). The triple layered business model canvas: A tool to design more sustainable business models. Journal of cleaner production, 135, 1474-1486.



Example of the economic SBM

Economic Business model Canvas

Partners Activities &° | Value Customer Customer
N Marketing Proposition | Relationship = | Segments
i
Produe tion ﬁqi Membership Club M
Cof fee maching apeicy High End Office warket
manufacturers restaurant quality
Resources M| 2 Channels =<
Pistribution channels Website and wail order
Patent on system Branded boutiques Households
Brand Call center
Produe tion plants Retail (machine only)
Costs Revenues
] Other:
Marketing Manu facturing Pistribution Main revenves: 3
é) & Channels e Capsules ::::E:;su:“

Fig. 1. An analysis of Nespresso through Osterwalder and Pigneur (2010 ) original Business Model Canvas, which forms the economic layer of the Triple Layer Business Model Canvas.

Joyce, A., & Paquin, R. L. (2016). The triple layered business model canvas: A tool to design more sustainable business models. Journal of cleaner production, 135, 1474-1486.



Sustainable business model archetypes

 describe groupings of mechanisms and solutions that may contribute to building up the business
model for sustainability.

« The aim of these archetypes is to develop a common language that can be used to accelerate the
development of sustainable business models in research and practice.

* The archetypes are:
+ Maximise material and energy efficiency;
« Create value from ‘waste’;
» Substitute with renewables and natural processes;
» Deliver functionality rather than ownership;
» Adopt a stewardship role;
* Encourage sufficiency;
* Re-purpose the business for society/environment; and
« Develop scale-up solutions

Bocken, N. M., Short, S. W., Rana, P., & Evans, S. (2014). A literature and practice review to develop sustainable business model archetypes. Journal of cleaner production, 65, 42-56.



MN.MP. Bocken et al / Journal of Cleaner Production 65 (2014) 42—56
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Fig 3. The sustainable business model archetypes.



Value proposition

Products or services that use
fewer resources, generate less
waste and emissions and create
less pollution than
products/ services that deliver
similar functionality.

Value creation & delivery

Activities and partnerships
aimed at using fewer resources
and generating little waste,
emissions and pollution. Focus is
on product and manufacturing
process innovation, but may
extend to wider changes. New
partnerships and value network
reconfigurations to improve
efficiencies and reduce supply
chain emissions (e.g. transport).

Value capture

Costs are reduced through the
optimised use of materials and
reducing waste, and compliance
leading to increased profits and
competitive pricing advantage.
Positive contribution to society
and environment through a
minimised environmental
tootprint.

Fig. 4. Sustainable business model archetype ‘Maximise material and energy efficiency’.

°
Value proposition Value creation & delivery Value capture
The concept of ‘waste’ s Activities and partnerships to Economic and environmental
eliminated by turning existing eliminate life cycle waste, close costs are reduced through o
waste streamns into useful and material loops and make best reusing material, and turning
valuable input to other use of under-utilised capacity. waste into value, Positive
production. Introduction of new contribution to society and
partnerships (e.g. recycling environment through reduced
firms), potentially across footprint, reduced waste and
industries, to capture and reduced virgin materials use
transfer waste streams, °
[ J

Fig. 5. Sustainable business model archetype ‘Create value from ‘waste”

* Lean manufacturing
» Factor 4 and Natural Capitalism

Industrial symbiosis, is a process orientated solution
turning

waste outputs from one process into feedstock for another
process or product line

Closed-loop business models include products and
business processes designed in a manner that enables
waste at the end of the use phase of a product to be used
to create new value

Cradle-to-Cradle incorporates the idea of a closed loop
technical nutrient cycle with a biological open-loop cycle
Under-utilised assets and capabilities as a form of wasted
value



Value proposition

Reduce environmental impacts
and increase business resilience
by addressing resource

constraints associated with non-

renewahle resources and man-
rrade artificial production
systems,

Value creation & delivery

Innovation in products and
production process design by
introducing renewable resources
and energy and conceiving new
solutions by mimicking natural
systems, New value networks
based on renewable resource
supply and enargy systems. New
partnerships to deliver holistic
"mature inspired’ solutions.

Value capture

Revenue associated with new
products and services, Value for
the environment is captured
through reducing use of non-
renewable resources, reducing
emissions associated with
burning fossil fuels, reducing
synthetic waste to land-fill,

Fig. 6. Sustainable business model archetype ‘Substitute with renewables and natural processes’.

Value proposition

Frovide services that satisfy user
needs without users having to
own physical products. Business
faocus shifts from manufacturing
"stuff’ to maximising consumer
use of products, so reducing
production throughput of
materials, and better aligning
manufacturers’ and consumers’
interests.

Value creation & delivery

Delivery through
product/service offerings
require significant changes

within the firm to deliver this
and may incentivise redesign for
durability, reparability and
upgradability. Potentially, more
direct consumer contact and
consumer education to shift
away from ownership. Supply
chains become more integrated.

Value capture

Consumers pay for the use of
the service, not for ownership of
products. Cost of ownership of
physical products are borne by
the company and/ or partners,
This can enable consumers to
access previously expensive
products, 5o expanding the
market potential of new
innovations.

Fig. 7. Sustainable business model archetype ‘Deliver functionality,

rather than ownership'.

Focus = addressing resource constraints ‘limits to growth’
associated with non-renewable resources and current
production systems

« Substitution with renewable (non-finite) resources

* Local renewable energy solutions

« Environmentally benign materials and production
processes

» Product Service Systems (PSS) and

« Servitisation = how companies shift the
business model from offering a manufactured
product to offering a combination of products
and services....see further



Value proposition

Manufacture and provision of
products and services intended
to genuinely and proactively
engage with stakeholders to
ensure their long-term health
and well-being, Broader benefits
to stakeholders often become
an important aspect of the value
proposition by better engaging
the consumer with the full story
of production and the supply
chain.

Value creation & delivery

Ensuring activities and partners
are focused on delivering
stakeholder health and well-
being. Production systems and
suppliers selected to deliver
environmental and social
benefits. Network
reconfiguration may reguire
alternative suppliers. To achieve
scale, use of third-party
certification may facilitate
implementation and monitoring.

Value capture

Stewardship strategies can
generate brand value and
potential for premium pricing.
Stakeholder well-being and
health generate long-term
business benefits for the
company: Healthy customers are
good for the firm and for
society, healthy happy workers
may claim less sick days and may
be more productive, and secure
suppliers ensure maore
resilience.

Fig. 8. Sustainable business model archetype ‘Adopt a stewardship role’,

Value proposition

Praduct and service solutions
that seek to reduce demand-side
consumption and hence reduce
production (e.g. durable,
modular, education about
reduced consumption). The
focus of such innovation is on
the customer relationship and
influencing consumption
behaviour.

Value creation & delivery

Ensuring activities, partners and
customer relations are focused
on consuming less, wasting less,
and using products longer. This
may involve product redesign
for durability. It will require a
fundamental shift in promotion
and sales (no discounting,
overselling); supplier selection
based on durability; and
incentive systems to discourage
‘over-selling' / obsolescence.

Value capture

Profitability (premium pricing),
customer loyalty, and increased
market share realised from
provision of better products
{longer lasting, durable/ not
subject to short fashion-cycles).
Societal and environmental
benefits captured: educated
society, using less product, reuse
ACrOss EE‘F‘IE‘I"EIT'iGF‘IS.

Fig 9. Sustainable business model archetype ‘Encourage sufficiency’.

Aim = maximise the positive societal and environmental

impacts of the firm on society by ensuring long-term

health and wellbeing of stakeholders (including society

and the environment)....usually a combination of other

SBMs

« Employee welfare and living wages

« Community development: Education, health,
livelihoods

« Sustainable growing and harvesting of food and other
crops, minimising chemical fertilisers and pesticides,
water consumption, and top soil erosion

« Environmental resource and bio-diversity protection

Airand 5dical reduction in consumption

regeneration

« Energy and water saving

« Product durability and longevity through product
redesign

« Market places for second-hand goods

« Frugal business models - provision of products

and services to low-income markets — or core

product/service



Fig. 10.

Value proposition

Prioritising delivery of social and
environmental benefits rather
than econamic profit (i.e.
shareholder valug)
maximisation, through close
integration betwean the firm
and |ocal communities and other
stakeholders,

Value creation & delivery

Creating societal benefits (e.g,
secure livelihoods), and
environmental benefits (e.g.
regenerating flora and fauna)
through activities, channels and
partnars. Integrating business
with stakeholdars through
participatory business
approaches, which may include
non-traditional business
partnerships (e.g. NGOs) and

embracing employee awnership,

Value capture

A meaningful enterprise, which
delivers nutrition, health, and
education at a low
environmental cost, while being
embedded in community and
emplayment rich. This may
provide resilience by supporting
stakeholders in times of growth
and downturn,

Sustainable business model archetype Re-purpose the business for society/environment’, Note, Value capture builds on ]JLme jnrﬂr

Value proposition

Value creation & delivery

Value capture

Scaling sustainability solutions to
maximise benefits for society
and the environment.

Ensuring a sustainable business
model solution can achieve scale
by employing the right channels,
and partnering with others,
New, and potential unusual
partners (e.g. government for
infrastructure change) and
business relationships are
required to scale the business.

Ensuring a variable {e.g.
franchising, licensing)
or fixed (mergers and
acquisitions) fee is paid for
scaling up 2 solution/ venture
and that ather mutual benefits
between partners are achieved
through scaling up (e.g. market
penetration),

Fig. 11. Sustainable business model archetype ‘develop scale-up solutions'.

Value not only for customers but also for other
stakeholders

Social enterprises or hybrid bus. models

* Driven by a social mission;

« Generate positive externalities (spill overs) for society;

» Recognise the centrality of the entrepreneurial
function;

~+ Achieve competitiveness on markets through effective

; IE”@P&.%”Q,{QE[E oem.emalnesses are being built on

sound sustainability principles using combinations of the
aforementioned archetypes. Albeit positive, these are often
small scale.

» Franchising, licensing, collaborative models (peer-to-

peer models, crowd-sourcing, and open Innovation) —
= rapid replication with localised adaptation and local
financing

+ bring like-minded individuals, firms, and investors,
together to drive adoption of business ideas and have the
potential to radically change consumption patterns across




Product-service system
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Figure 1. Main and subcategories ot PSS

Product Service Systems

Some explanations:

Product related — e.g.: a maintenance contract, a financing scheme or
the supply of consumables, but also a take-back agreement when the
product réaches its end of life.

Product renting/sharing) - the main difference to product leasing is that
the user does not have unlimited and individual access; others can
use the product at other times. The same product is sequentially used
by different users.

Product pooling. This greatly resembles product renting or sharing.
However, here there is a simultaneous use of the product.

Functional result. Here, the provider agrees with the client the delivery
of a result - a functional result is meant in rather abstract terms, which
is not directly related to a sfpecmc technological system. The provider
is, in principle, completely free as to how to deliver the result. Typical
examples of this form of PSS are companies who offer to deliver a
specified ‘Pleasant climate’ in offices rather than gas or cooling
equipment, or comﬁ_anles who promise farmers a maximum harvest

|

loss rather than selling pesticides.

Tukker, A. (2004). Eight types of product—service system: eight ways to sustainability? Experiences from SusProNet. Business strategy and the environment, 13(4), 246-260.



Table 1. Sustainable potentials of PSS business models

Three pillars of
Sustainability

Sustainability potentals

Literature sources

Explanation

Environmemntal

Longer product life

(Baines et al.. 2007)

Professional services (such as maintenance amd repair) can avolid products
unnecessarily and can extend product life to some extent.

or components being throwmn away

Increased resource and ensergy
gfficiency and reduced carbon
EMIsIIon

(Tukker, 2004; Tukker, 2015; Byers
et al., 2015}

In meost situations, both customers and mamafactures hawve the incentive to increase resource and energy efficiency in the
use phase of products. Customers pay per use oI per seIvice umit, so increasing efficiency in use will reduce the total
cost. If mammfacturers are the owners or even users (in result-onented PSS) of products, they are incentivised to use
products as efficiently as possible in tenms of matenials and energy im order to reduce costs.

Increased recycling,
remanmufacturing and reuse

(Yamg et al_, 2018; Guidat et al_,
2014; Tjomah et al_| 2006; Sundin et
al.. 2009; Sundin and Bras, 2003

TUse- and result-criented P5Ss have the potential to increase the reuse of products at their end of life by recyvcling.
reconditioning and remamaifacturing. They increase customers” acceptance of remamifactured products since customers
do not own the products and care less about how new the products are. Moreover, manufacturers find it easier to collect
used products as they can more easilyv predict the ttming and quantity of refumms. They also mcentivise firms to reuse
parts as nch as possible at the end of the product life cycle. to Improwve remamfacturing technology and to design for
remanufactunng.

Increased product usage

(Beurem et al., 2013; Tukker, 2004
UNEP. 2009)

P55 providers own products and therefore have the imcentive to maximise product use (to ensure that products are used
as intensively as possible) by keeping them in good working order. The utilisation of products is increased since more
people can use the same product at less cost. As makers of the products mamafacturers are usuoally more expert thamn
customers at using products {e_g. mstalling. mamtaiming and operating products). They are incentivised to fulfil customer
needs using the least resource-intensive products and services. to achieve a more efficient use of the products.

Dremarerializaiion

(Lin et al., 20100

P55 emables a total reduaction in the use of materials, energy and products because the same number of products can meet
the needs of more people (termed dematerialisation).

Freadom fo
sustainability

design Sor

(Tukker, 2004%

EFesult-conented PSS has higher potential to enable the freedom to design for sustainability.

Bertter fulfilment of customer
needs

(Baines et al., 2007; Tan et al.,
20100

P55 enables a more tailored offerimg with new functionalities and different combinations of products and services.

Stronger
relationships

Clustomer

(Baines et al.. 2007: MNeely, 2009
Tan et al . 2010; TTNEP. 20007

Service contracts can result im a stronger, longer and more direct customer relationship. Thew can also Increase customer
lowalty and even lock in customers.

Lock ocut competitors

CAmmarelli et al.. 2016; WNeely, 20097

P55 business models are usually hard to be imutated due to the unigueness of services.

Lxffereniialiion

(Baines et al., 2007; Cavalieri amd
Pezzotta, 2012 ; Gebauer et al
2006; Mathiew, 2001 ; Neely, 2009;
Tise and Baumgariner, 190075

Technologies and products in mass markets tend to be similar. Services can differentiate a fitn™s offering. Services can
create barmmiers for competitors and even lock out competitors by creating stronger customer relationships.

Increased revenues

(MMathien, 2001; Tan et al. 2010;
WWise and Baumgartmer, 1999%

Services provide a more stable and confinuous revenue stream, and higher profit margins compared to product sales.

Economic Tdensification of new markers (UNEF. 2009) Services are more flexible compared to products and allow a rapid response in changing markets.

arnd _faster response firmes

Access to service data (Baines et al., 2007; Tan et al Service data can prowvide mformation about product performance and customer behaviour, and cam be used to mmprowve
20100 the design of products and to analyse changing customer demand.

Reduced ownership (Baines et al.. 2007 Customers are released from the responsibiliies of owning products (Baines et al.. 2007). which reduces the burden of

responsibility for customers Ccarng in some situations.

Improved technology (Sakao et al , 2013) Integrated Product Service Offering (IP50) enables the producers to keep intellectual property and improve techmology

Inmovation.

Reduced risk (Sakao et al  2013) [F5S0 could reduce misks such as the changes of regulation. business environment and market.

Reduced life cyvecle cost (Lindahl et al | 2014; Sakao and IPS{O could reduce the life cycle cost and envircnmendtal mwpact.
Lindahl  2015)

[ Secial [ Tncreased jobs (Beuren et al . 2013 | The provisicen of service could create more jobs since it could be more labour-intensive.

(Yang, M., & Evans, S. (2019). Product-service system business model archetypes and sustainability. Journal of Cleaner Production, 220, 1156-1166).




Table 3. The sustainable value creation in different archetvpes of PSS business models

Product-oriented PS5 Integration-oriented P55 TUze-oriented PS5 Result-oriented PS5
Improved technology (A)
- Expenment and test on products (A)
Increased revenne froam - High incentive for long-ferm technology developoent (A)
sarvice (ABC) Expanded groups of potential customers (ABC)
Provide more professional ; ; I Feduced life cyele cost for mamifacturer (A)
sanvice to solve customer ﬁ;me ﬁmand&d b;?;n‘zl:;m{_@[?} Continucws revenue from leasmg (AB) - Less restneted by customer need and more freedom to control cost (A)
problems (ABC) Provide afansi service fo Frovide more professional service to solve customer - Fewer products produced and fewer workers needed (A)
Faduced coct for customers :,ui: more pr -_ﬂ.unallz_q_ﬂﬂ'?}.ce problems (ABC) - Beduced life cyele cost due to mmproved sermvice efficiency m MOL (A)
. (ABC) E Feduced financial pressure for customers (ABC) Feaduced nsk on market (A}
Economic Feduced total cost for customers (ABC)
vahe Increased customer lovalty B tand ens neads (C) Raduced sk for customers and banks (C) Long-term confinuons and stable revenue (ABC)
(<) Build a busi N o with the Increase market by making previously unfeasible projects High zross profit rate (ABC)
Imgproved resomce Frm == the core frm 'EC; feasible () Use of service data (ABC)
efficiency (C) Use of service data (C) Buld a business eco-system with the firm as the core firm - Prediction of problems (ABC)
Better understand customer e ol serace data ':, i - Qaick response to problems (ABC)
need: (C} Lock out competitors (C) Improved design - more freedom in desizn (AB)
Gade the direction of Reduced costs for customers (ABC)
product developoeent () Pronide more professional serice to sobve customser problems (ABC)
Feduced financial pressure for custonwers (AB)
Lock in custonsers {C)
Saved energy for customers
Environmental E} hi Saved energy for Tmﬂ: (BO) Saved energy for customers (BC) Saved energy for customers (BC)
value peraded  high  enerpy Reduced total emission (C) Longer product life (ABC) Raduced total emission (C)
efficient technology (C) Longer product hife (ABC)
Longer product hife (ABC)
Improved safety (ABC) . . .
Improved safety (ABC) Dot pzndl:l.r:i;.u-n of heavy industrial TgpgsSingfety (ABC) . . Increased job opportunities for local commmmity (AC)
Social valne oved employee salary . (ABO) - Domestie production of heany mdusimal equipment ].'I:I:IPI‘IJ'I.'E.EI. safety {.-'-'!.BC} . .
a:nd! satisfaction (C) I T Em'ed 1 calaries  amd (ABC) Domestic production of heavy industrial equipment and therafore no
satisEaction (C) - = Improved employee salanes and satisfachion (T dependence on other countnes (ABC)
. Increased utihsation of products" products and co-products (AC)
Reduced SRETEY N _ Imi D‘Ej'muﬁi"é?m of resource m Improved whlisation of resowrce, assets and products (ABC)
E_:g.mmpuun i usage phase Feduced ensrer ~ om in Improved uthsation of resowurce and products (ABC) Uthsation of customers” waste (AC)
Feomomic oved resouree i mﬁ}usagelm?n?.-l} - Beuse of products for -:]errent mar]:ﬁj(ﬁ) Improved resource efficiency (ABC)
. Lo X L - I - Increased remanufecturing activities Reduced waste in usa (ABC)
m“'::',ﬂﬂm'“l EI ﬂﬁc}tﬁ‘:ﬁm . I gﬂ:_:& Ti ]er {ﬁ.ﬂc} in Feduced energy consumption in production (AC) Increased incentive to improve sustainable technology and design (AB)
waste (C) - iuction (B) Longer product life (ABC) Increased energy efficiency and reduced energy cost (AC)
oved utilisstion of Ttilisation of s . ©) Tilisation of customers" waste (BC) Feduced life cycle ensrgy and hife cyele cost (ABC)
resources (C) Improved efficiency (C) Longer product life (ABC) . o
More freedom and incentive to desizn for sustainabihity (AB)
. Improved customer relationships (AC)
Improved Improved customer relationships (A I omel I P
Economic- Mﬁ' Imr$ﬂ local business ECIJ‘_T\-'SI.'EI::'I-:I. (E} oved cus relationships (AC) ved local = system (AC)

soial value

More efficient use of
human resources (AC)

More efficient and sufficient use of
human rescurees (AC)

Improved local busmess ecosystenn (A)
More effictent and sufficient use of human resources (AC)

Improved sernice efficiency (AC)
Ilore efficient use of lnman rescuces (AC)
Improved local GDP (AC)

Envirommental
-zocial value

Mo data

Mo data

Mo data

Mo data

(Note: 4, B and C refer to empirical evidence from the Firm 4, B and C)

(Yang, M., & Evans, S. (2019). Product-service system business model archetypes and sustainability. Journal of Cleaner Production, 220, 1156-1166).




Business model and circular economy

¢ CE — generic term for an industrial economy that is, by design or intention, restorative and in
which

* material flows are of two types, biological nutrients, designed to re-enter the biosphere safely, and
technical nutrients, which are designed to circulate at high quality without entering the biosphere

Circular business models
Materials and energy The use phase of the The use phase of the Product utility is
are recycled within the product is extended, product is intensified provided without
system, through reuse, through long-lasting through sharing hardware through
remanufacturing, re- design, marketing, economy solutions or substitution with service
furbishing, and recycling  maintenance, and repair  public transport and software solutions

O d all

Fig. 3. Circular business model strategies, developed from Bocken et al. (2016) and Geissdoerfer et al. (2018a,b.

Geissdoerfer, M., Pieroni, M. P., Pigosso, D. C., & Soufani, K. (2020). Circular business models: A review. Journal of cleaner production, 277, 123741.
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RESOLVE framework and CBM

The Ellen MacArthur Foundation, 2015 - ReSOLVE proposes six CE-based business model development strategies:

. Reé;enerate — This model focuses on a shift to renewable energy and material. Biological cycles circulate flows of energy and materials
and convert organic waste into sources of energy and raw material for other chains.

« <Share — This model has a shared economy perspective in which individuals share goods and assets; and ownership loses importance.
Products are designed to last longer, and maintenance focuses on reuse of products and extending their life. Coordination between
individuals is necessary for model viability. The “internet of things” can facilitate asset sharing (The Ellen MacArthur Foundation, 2015).

+ +Optimise — This model is technologically centred. Organisations use digital manufacturing technologies, such as sensors, automation,
ra |o-f.rec1_uencg identification (RFID), big'data, and remote steering to reduce waste in production systems and supply chains.
Organisations benefit through a |;__)e ormance improvements; for instance, predictive maintenance schemes can be planned using real-
time data (The Ellen MacArthur Foundation, 2015).

+ +Loop — This model uses biological and technical cycles. Biological cycles, for example, anaerobic digestion, can recapture the value of
organic waste. Technical cycles can restore the value of post-consumption products and packaging through repair, reuse,
remanufacturing, and recycling activities. Collaboration and coordination in supgly chains is essential to close the foop_and convert waste
into useful resources. The use of intelligent devices, physical ob][ects that are able to sense, record and communicate information about
themselves and their surroundings for instance, provide information on location, condition, and availability of post-consumption products;
supporting the loop strategy (The Ellen MacArthur Foundation, 2015).

+ <Virtualise — This model is a service-focused strategy. This model replaces physical products with virtual and dematerialised Products_
|mplf)1/|ntg the enhancement of customers' satisfaction. Smart connected products, linking with the internet of things, enable data gathering
for the technical cycle (Spring and Araujo, 2017).

. -Exchan{ge_— This model encompasses transferring old and non-renewable goods into advanced and renewable ones. Additive
manufacturing using 3D printers can shift traditional mass production systems. Traditional mass production may produce more than the
necessary to satisfy actual and potential demand; 3D printing may produce only when and what is needed at the source of demand. 3D
B(r)l?t?e)rs are also be used for product parts repair implying a reduction of consumption of materials and of inventory (Despeisse et al.,

Jabbour, C. J. C., de Sousa Jabbour, A. B. L., Sarkis, J., & Godinho Filho, M. (2019). Unlocking the circular economy through new business models based on large-scale data: an integrative framework
and research agenda. Technological Forecasting and Social Change, 144, 546-552.
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Circular business model canvas

Partners Activities Value Proposition Customer Relations Customer
. Cooperative . Optimising performance . PSS . Produce on order Segments
networks . Product Design . Circular Product . Customer vote (design) . Customer
. Types of . Lobbying . Virtual service . Social-marketing strategies and types
collaboration . Remanufacturing, . Incentives for relationships with community
recycling customers in partners in Recycling 2.0
L Technology exchange Take-Back
Key Resources System Channels
] Better-performing . Virtualization
materials
. Regeneration and Take-Back System
restoring of natural . Take-back management
capital . Channels
. Virtualization of . Customer relations
materials
. Retrieved Resources
(products, components,
materials)
Cosrt Strucrture Revenue Streams
. Evaluation criteria . Input-based
. Value of incentives for customers Availability-based
. Guidelines to account the costs of material flow . Usage-based
. Performance-based
. Value of retrieved resources

Adoption Factors
. Organizational capabilities
. PEST factors

Lewandowski, M. (2016). Designing the business models for circular economy—Towards the conceptual framework. Sustainability, 8(1), 43.




Circular business model

Profit

CLESTOMMIE S COMMiparea o ¢ LTI LIS
Key Activities
Processes, Customer

devealonrment Relati hi
technology from a Value nRelationsnips
] Delation betaeesn
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ey
stakeholders

: Planet
Suppliers, 5

mipact
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co-financiers, f I SEEI‘I‘TIE“IE

distribat STVl Targetgrt
. ' WD Maks
positive impact Key Resources it
and capabilities
Materials, humam,
fimancial, network,
infrastructure,
brand image, data Cost structure Rewenie
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i the entire system fos stakehalders
iry the entire
System

Channels

products

Bocken, N.M.P., Schuit, C.S.C., Kraaijenhagen, C., 2018. Experimenting with a circular business model: lessons from eight cases. Environ. Innovat. Soc. Transit. 28, 79e95



The Sustainable Business Model Canvas Project

Owner:; Version:
c} Positive Impact (Maximise) c Negative Impact (Minimise)
Sustainable Sustainable if Sustainable Value |%W Sustainable ass Responsible
Partners Value Creation Proposition Customer Relation customers
o Sustainable Tech Mg Sust. Channels £¢ End of Life
& Resources
4 Cost Structure & Additional Costs é Subsidisation 4a Revenue & Sustainability Premium

blllty View the instructions for thlf:- canvas :i[]d don '\HlOc]d our z Z_:_" '__:_'; e e @ ® @,
free Sust: nermalianal L eense

threebility.com

Ij|

https://www.threebility.com/ flles/ugd/b67836 7bd275b3450f4f20b0560590113a8f47 pdf



Digital services and CE

Operational performance:

« (iY Manufacturina onerations: this includes asset manaaement. smart manufacturina. end-
to-end transparency, performance optimization, and human resource management;

e (ii) Maintenance and nrodiiction asset manaadement: involvina the trackina and tracina of
assets to enstire hiah aualitv. enhanced functionalitv/nerfformance. and to monitor the
dearadation of assets: (iii) Field services: these are value-added services such as
installation, maintenance, and repairs.

« DIGITALISATION = the canable connection between service design and a circular product
through streamlined data sharing among stakeholders.

« With BM — DIGITALISATION sunnort creatina value bv reducina oneratina costs through
end-to-end intearation. At the same time. servitisation increases the efficiencv of
remanufacturina. reusina. and recvclina svstems due to analvtical alaorithms that nrocess
bia data collected at different staaes of nroduction. It is a dual-dimensional. concentual
representation of a firm'’s value creation and value capturing profitably and sustainably.

S Ahmed S Wasim M 7eb R Pervez, Z., & Quinn, L. (2021). Towards a conceptual development of Industry 4.0, servitisation, and circular economy: A systematic literature
review. Sustainability, 13(11), 6501.)



