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Preface

Numerous companies across industries are attempting to achieve competitive dif-
ferentiation and generate higher customer value through servitization. This trans-
formation from being physical product provider to service or product service
system provider promises several advantages, such as increased revenue, stable
income, offer differentiation and higher customer satisfaction. Common industrial
examples of product service system include selling mobility instead of car or
offering availability instead of a physical tool or guaranteeing performance or
outcomes instead of a product with service contact. A key assumption related to
product service system has to do with greater need to engage in value co-creation
with customer by offering highly customized solutions to solve their problems.
Although companies are increasingly recognizing the importance of product service
system, many companies still struggle with the challenges of successfully selling
(e.g., profiting) from servitization.

This book took a practitioner perspective towards advancing their understanding
towards how to effectively undertake product service system transformation.
Regardless if you are an executive from business-to-business or business-
to-consumer environment, this book provides you with a much-needed overview
on how to develop capabilities, introduce new organization practices, establish
collaboration with value chain actors and most importantly transform your
product-centric business model. Another advantage of this book is to be able to
consolidate the fragmented literature on servitization and product service system.
This successfully combines and integrates insights from product service system
related concepts, such as industrial product service systems, hybrid product, service
innovation, and service offerings. These streams of interrelated research provide
missing pieces of the puzzles that the book successfully integrates. Finally, the book
provide numerous real-life case examples (e.g. Xerox, IKEA, Rolls Royce and
others) for establishing a strong link between theory and practice.

The book is organized into six chapters. First chapter focuses on the defining and
conceptualizing product service system and presents challenges faced by companies
as they undertake servitization transformation. Second chapter extends the provider
view on how they engage in value co-creation with customers. Third chapter

vii



connects to the sustainability dimension of product service system. Explanation on
how companies can achieve sustainability goals while still profiting from services
are presented. Emerging trends such as circular economy, shared economy and
digitalization are also discussed. Fourth chapter explains how companies achieve
strategic advantages through product service system. This chapter connects to
strategic management-related theoretical concepts, such as path dependency and
strategic choices, and by doing so links product service system with established
theoretical perspective. The fifth chapter takes a closer look at internal operational
practices that need to be revised or updated in light of product service system
strategy implementation. These practices relate to introduction of new strategic
activities, implementation of diverse resources and utilization of key partnerships in
the value chain. The final chapter brings all the previous discussions into the
product service system business model framework. Without doubt, business model
remains the key bottleneck to product service system implementation. This chapter
exemplifies how to work with different elements of a business model as companies
move from product-oriented to use-oriented to result-oriented business models.
Thus, the book provides a rich and in-depth perspective towards how product
service system is disrupting traditional business models.

I have been working on the topic of servitization and product service system for
more than 10 years. This work has been published in 100 plus academic publica-
tions and build on data from numerous leading companies, like ABB, Ericsson,
Volvo, Sandvik, SCA, Komatsu Forest, Scania, Metso and others. A common
challenge for many of these leading companies remains how to move away from
product centric business model to more innovative product service system business
models. The challenges are numerous but only through understanding them, it is
possible to effectively tackle them. I would recommend the current book to both
young academics and practitioners as they began their journey towards servitization
and product service system. Moreover, I would like to congratulate authors for an
excellent job with writing this book and wish them all the success!

Luleå, Sweden Vinit Parida
Luleå University of Technology (Sweden)

Chair Professor of Entrepreneurship and Innovation
April 2019
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Introduction

Product service systems (PSSs) are business models based on the offering of a mix
of both products and services. New solutions are emerging as innovative means to
enable collaborative consumption of both products and services following trends of
sustainability, circular economy and dematerialization.

A business strategy based on product service system establishes a value
proposition focused on final users’ needs rather than on the product, allowing for an
easier design of a need-fulfilment system with radically lower impacts, in terms of
environmental and social benefits.

Proper knowledge of the overall product service system phenomenon is essential
to fully understand new competitive forces, related to newest trends like sharing
economy and circular economy. In the contemporary economic and social context,
product design and manufacturing can no longer be the only source of competitive
advantage and differentiation: product service integrated solutions bring innovation
potential adding value to the total offering. This could be also the simple case of
extra services added to the product offering with the aim of prolonging product life
cycle and utility through time (for a more sustainable performance), while pro-
viding to customers a more satisfactory experience worthy of extra revenue.
Product service system unique capability of addressing all three pillars of sus-
tainability (economic, environmental and social) makes it a win-win strategy for
companies, securing competitive capabilities and resources while ensuring an
extensive exploitation of manufacturing means.

Understanding how the transformation of business models happens and how to
design and to manage the processes through which successful businesses and
managers develop these new business models are key topics attracting the attention
of a rising number of practitioners and scholars. In recent years, in business model
studies, some interesting topics have emerged proposing feasible ways to business
innovation linked to sustainability concerns. And these topics are closely linked to
product service system. While research about PSS has been well established for
more than 20 years, there is still growing attention and the need to have a deep
understanding of successful business models.
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The considerable number of elements involved in a PSS can potentially bring a
considerable number of obstacles and barriers, deriving from complex issues and
difficulties linked to these many elements and their interaction. These issues need
the analysis of the strategic value of PSS and its ability to create a disruptive and
sustainable value proposition. Understanding the actual role of PSS as a value
proposition is a key aspect and, to achieve this purpose, is fundamental to evaluate
the actual results obtained by firms, thanks to PSS implementation.

Despite the variety of possibilities concerning PSS and its implementation,
which involve different degrees of change radicalness, there is still a lack of
effective guidelines to support and guide companies and managers in its effective
adoption. In other words, the majority of companies still need practical and theo-
retical established knowledge to deepen their competences on how PSS’s could
contribute in reaching their strategic goals, analysing its strategic value and
understanding how to implement it.

Objective of the Book

Aim of this text is to provide a guidance for practitioners and scholars throughout
the topics of servitization and product service system. Our book begins by
describing current state of the art of product service system and providing a
framework to categorize knowledge about the topic; then it presents the evolution
and spread of the PSS models across industries, and presents current and most
relevant applications; then it highlights its real value for strategy and management,
operations and sustainability. Furthermore, it suggests how to enhance its design
and implementation through an overview of relevant elements to be considered
when planning and designing a product service system-related offering.

Underlying questions to which the book responds are as follows:

• How are PSSs related to servitization, circular economy and collaborative
consumption?

• How does the context change because of a PSS?
• How can companies obtain a competitive advantage from a PSS?
• Which are the key elements of PSS business models?
• How should companies implement PSSs?

Structure and Contents of the Book

The book contains six chapters visually represented in the figure below and con-
tains 1 exhibited with a qualitative study, and 11 boxes reporting 14 case studies.

The overall framework depicted in figure is both a representation of fundamental
elements that managers should consider when moving towards servitization and a
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business models based on PSS and both the representations of the book structure. It
guides readers to comprehend actual and potential applications of product service
systems, thanks to scientific evidences and exemplary cases that led companies to
innovative and winning business models. Moreover, it guides reader to a correct
selection and implementation of PSS in different industrial environments.

Chapter 1 introduces the concepts of servitization and product service system;
the first part of the chapter (Sect. 1.1) presents classifications of PSSs and deals with
the origins of the terms and definition adopted. The second part (Sect. 1.2) is aimed
at presenting and discussing the key issue of integrating products and services in the
transition toward servitization: the sub-paragraphs will focus on key concepts like
the degree of servitization, benefits, barriers and drivers behind servitization, the
service paradox, and will then introduce the key topic of the following chapter,
namely, the new central role played by customers in a servitized context.

Chapter 2 starts by presenting servitization as a new value proposition (2.1), by
studying in detail the key concepts of service offering, customer value, value
co-creation and value access. Customer involvement is discussed in 2.2 by
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analysing in detail key aspects like relationships management, interaction with
customers, information sharing, sales channels and contracts.

In Chap. 3 competitive markets and the context in which servitization happens
are presented. PSS development and implementation has been fostered by sus-
tainability (3.1) and related trends like sharing and circular economy. The different
development of PSS in B2C and B2B markets is another key aspect deepened
in 3.2, while the remaining of the chapter focuses on traditional manufacturing
industries (3.3), sustainability-driven and digitalization-driven industries (3.4 and
3.5, respectively).

Understanding the strategic value of PSS, the content of related strategies and
what can determine a key distinctive competitive advantage is the focus of Chap. 4.
The first part (4.1) aims at presenting the concepts of strategy formulation and the
role of path dependence, and their importance in the context of servitization and
PSS development. The chapter then focuses (4.2) on the analysis of traditional
strategies (cost leadership strategy, product and service differentiation strategy,
niche strategy) and how these are developed in PSS-related contexts. Section 4.3
discusses the central point of competitive advantage and its drivers. The last part
of the Chap. (4.4) discusses the key issue of evaluating the sustainability of PSS
competitive advantage, by analysing risks, assessing sustainability and proposing a
tool to predict and evaluate the strategic value of servitization.

Chapter 5 presents the shift from business strategy to the domain of operations
strategy: it starts by discussing the new role of operations strategy and service
strategy in servitized contexts, and then it focuses on key elements in the context of
operations. Section 5.2 presents and discusses key activities to support PSS design,
configuration, delivery and functional integration, while 5.3 is focused on key
resources for PSS implementation, and 5.4 discusses the key role of partners and the
importance of networks.

Finally, Chap. 6 will provides a thorough overview of the impact of servitization
on the overall business model of companies: this final part of the book is intended to
be read as a summary of previous chapters, with an all-encompassing perspective
on the topic in the managerial context. The first part (6.1) introduces two models
that can be adopted to analyse/decompose a business model, while 6.2 presents key
distinctive elements behind PSS-related business models. The last part of Chap. (6.3)
presents case studies that exemplify the presence of servitization elements in related
business models.

Our book provides empirical evidences throughout the chapters for most of the
investigated subjects either from scientific theories and practical and industrial
experiences. It also includes illustrations, charts and tables to effectively commu-
nicate with readers. A final note on case studies. Four cases are original and
proposed for first time, while the 10 remaining ones have been carefully selected
from literature with the objective of providing tangible examples of the strategic
and operative frameworks and of the best practices presented in the book.

xvi Introduction



Chapter 1
What is a Product Service System?

This chapter deepens the concepts of servitization and product service system, pre-
senting main insights emerging from both academic studies and practitioners’ expe-
riences.

1.1 Product Service System: Three Words, Multiple
Implications

The Servitization of business is a from an exclusive focus on products or an exclusive
focus on services towards integrated systems or bundles of products and services,
with services playing a relevant role.

Even if the term servitization is the first to appear at the end of 80s (e.g. Vander-
merwe and Rada 1988), the topic of servitization strategy witnessed a real develop-
ment only at the end of 90s, when the term Product Service System (PSS) appeared
for the first time. Its original definition is “a Product Service System is a marketable
set of products and services capable of jointly fulfilling a user’s need. The PS system
is provided either by a single company or by an alliance of companies. It can enclose
products (or just one) plus additional services. It can enclose a service plus an addi-
tional product. And product and service can be equally important for the function
fulfilment” (Goedkoop et al. 1999, p. 18).

This definition of PSS highlights three main elements, which are the product, the
service and the concept of system.

• Product: A tangible element, a good conceived, designed and manufactured in
order to be sold with the aim to answer to customers’ demand for satisfying their
needs.

• Service: An action or activity performed to help, to do a work, to complete a task
for others, specifically customers. It has a value, and it is exchanged/performed on
a commercial basis. A service is usually defined by four key characteristics which
are intangibility (cannot be inventoried, display, communicated), heterogeneity

© Springer Nature Switzerland AG 2019
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2 1 What is a Product Service System?

Fig. 1.1 Maps of main concepts in PSS definitions (Boehm and Thomas 2013)

(service delivery and customer satisfaction depend on the behaviour of service
providers and customers), inseparability (customers participate in and affect the
creation and delivery of a service) and perishability (services cannot be stored,
returned, resold).

• System: A set of interrelated elements, comprising both the elements and their
relationships.

The combination of these three elements brings towards the definition of product
service system, which is a set of products and services combined to jointly achieve
the fulfilment of customers’ need.

PSS concept has been then strictly connected to very different concepts, rang-
ing from “system” and “integrated view” to “business model” and “strategy” to
“ownership” and “customization”. A complete map of the most recurring concepts
in definitions has been drawn by Boehm and Thomas (2013) and is represented in
Fig. 1.1 while it gives an idea of howmany elements can occur inside the concepts of
PSS and servitization. The three areas represented concern, respectively, definitions
in the field of (a) Information System, (b) BusinessManagement, and (c) Engineering
and Design. Some examples of the most recurring elements are, for instance, busi-
ness model, lower environmental impact, eco-efficiency, integrated view, problem-
solving, customization, hybridity and considering themost predictable ones: product,
service, system, bundle, users, needs, fulfilment and solution.



1.1 Product Service System: Three Words, Multiple Implications 3

1.1.1 Classifications of Product Service Systems

PSSs can be categorized in many ways. The most widely accepted and reported
categorization of PSS is based on the object of the contract and the shift in ownership
(Tukker 2004).

The classification scheme in Fig. 1.2 shows the three main categories of PSS
(product-oriented, use-oriented and result-oriented) and how they are located along
the product–service continuum.

In the first category, named Product-Oriented PSS, the focus is on the product, i.e.
the PSS is oriented towards product selling, with extra services added to the offering.
In this case, there are two possible service configurations:

• Product-related service, where services offered are related to the usage phase of
the product, e.g. preventive maintenance or spare parts provision;

• Advice and consultancy services, like advices for logistic optimization, education
and training on product usage, or either financial services.

With the Use-Oriented PSS the attention shifts from selling the product to access
to usage: the same product is accessible to different customers in a limited time span
according to different forms of renting and/or sharing. Indeed, services in this case
might be differentiated in:

• Product lease, where customer pays for the access and usage of the product for
a considerable amount of time obtaining an exclusive (individual and unlimited)
use of the product for the time of the subscription;

• Product renting or sharing, where the product can be sequentially rented and used
by different customers, even during the same day; the main difference between
the forms of renting and sharing lies in the dynamicity of the service offered and
of the renting formula;

• Product pooling, where a simultaneous use of the product from different customers
at a time is allowed.

Fig. 1.2 Categorization of
PSSs (Tukker 2004)



4 1 What is a Product Service System?

The third category proposed is focused towards the final result provided by
the product, as the name Result-Oriented PSS highlights. In this case, the pro-
ducer/providermaintains the ownership of the product, andwe can therefore state that
the usage of the product itself is in some way outsourced by the customer. Services
in this category can be distinguished in the following:

• Activity management and/or activity outsourcing, where the agreement between
provider and customers concerns the outsourcing of an activity;

• Pay per service unit, which presents different similar characteristics with use-
oriented services but, in this case, the customer directly pays for elementary units
of output provided;

• Functional result, which can be considered the most radical example of servitiza-
tion/PSS with customer and provider agreeing only on the result to be delivered
and usually no significant constraints on how to deliver the result.

The more radical the degree of servitization is, the more “abstract” the customer’s
need becomes. These characteristics bring a certain freedom of action that results in
a dualism opportunity/threat since, on one hand, there is a concrete freedom on how
to deliver a result but, on the other hand, there are hidden difficulties in translating
concretely the abstract needs of customers.

Five key elements can be used as lenses to study and understand a PSS business
model and related offerings (Lay et al. 2009). These are as follows:

1. Ownership of the product/physical component, which can be divided on a tem-
poral basis into:

– Ownership during use: maintained by the producer or the supplier, an inter-
mediate actor like a leasing bank or an operating joint venture, or transferred
to the customer;

– Ownership after use: maintained by the supplier or either returned to the pro-
ducer for the reuse/remanufacture of physical components.

Companies should carefully manage the state of ownership, since maintaining
ownership of physical components after use phase, for instance, might disclose
chances linked to recycle, reuse or remanufacturing of components. On the other
hand, leaving the ownership to customers during the use phase could imply a lack
of control on the level of consumption of material parts, causing an unwanted lack
of performance. Nevertheless, companies must also be aware that maintaining own-
ership of products can have non-negligible and undesirable economic impacts, e.g.
raising the total amount of assets in the balance sheet.

2. Personnel: given the provision of services, companies must consider their human
resources as divided into two categories, focused on either manufacturing or
maintenance/service supply. Responsibility of personnel for production and
maintenance might be in charge of the producer, an operating joint venture or
the customer.
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Fig. 1.3 Morphological box for understanding a PSS (Lay et al. 2009)

3. Location of operations can be either at the producer’s or customer’s establish-
ments, but the model considers also a third way, where the supplier establishes a
“fence-to-fence supply park” to work in closer cooperation with the customer.

4. The number of customers served at the same time can simply vary from one
customer at a time to multiple customers served in parallel. This characteristic is
strongly dependent upon the amount of product and service components involved
in the offering, and companies can have a limited degree of freedomon this aspect.

5. Payment model is the last parameter considered in the framework. Customers
might pay for the equipment/utilities as in a traditional purchase model, or other
ways of flexible payment can be implemented like, for instance, payment for
actual utilization time (pay for availability), for units effectively produced or
payment for time unit (fixed rate).

The implementation of a PSS carries to a plethora of suitable options: on the right
side of Fig. 1.3, all options related to a traditional purchase-only solution can be
found, where, for instance, the supplier sells a machinery to a customer in charge
of operating, maintaining and then managing its dismissal at the end of the useful
life cycle. On the other extreme, to the whole left of Fig. 1.3, can be retrieved all
options related to a complete outsourcing offering, where the producer maintains the
ownership of the equipment and all responsibilities linked to its functioning and to the
management of personnel for manufacturing andmaintenance tasks. This framework
will be detailed in the key aspect of ownership also in paragraph 2.1.4.



6 1 What is a Product Service System?

1.1.2 The Three Literature Perspectives

Literature on servitization and PSS benefitted from contributions coming from dif-
ferent research fields. In fact, since its origins, PSS attracted the interest of design
researchers because of its nature of socio-technical system. This term first appeared
in 1960 and was coined by Emery and Trist “to describe systems that involve a
complex interaction between humans, machines and the environmental aspects of
the work system. The corollary of this definition is that all of these factors—people,
machines and context—need to be considered when developing such systems using
Socio Technical Systems Design methods” (Baxter and Sommerville 2011).

PSS is an interdisciplinary field because it presents interesting and challenging
characteristics for many researchers from different research areas. Business man-
agement mostly investigates the bundling of products and services from a marketing
perspectivewhile, in the Engineering&Design field, the focus is on designing, devel-
oping and delivering the PSS to the final user. Finally there is a developing interest
from the ICT and Information Systems disciplines because of the increasingly close
relationship between PSS and technology.

These different sources of knowledge originated streams of research on the topic
with different points of view emerging. Indeed, literature on servitization can be
divided into contributions focusing on design of the offer and/or business model,
or specific parts within them, others focusing on environmental (and related social)
issues and the overall benefit coming from servitized models, while the third group
focused closely on economic insights.

The Design Perspective
A considerable amount of academic production on the topic of PSS comes from
the Engineering and Design discipline, mainly focused on the design, building and
operating conditions of products. Inside this field many researches contributed to
the definition of PSS and also of its synonyms like “functional sale”, “functional
products”, “total care products”, “extended products” and “servicification”. This
group contains also publications that dealt with new service development and service
engineering topics.

In this stream, there is the highest concentration of contribution in literature
(Annarelli et al. 2016). This disproportion clearly shows that literature lacks a deep
insight into the evaluation of PSS’s economic and environmental/social impact.

In this group, there are seminal works on PSS, the most cited in literature, like
those by Vandermerwe and Rada (1988), Roy (2000), Mont (2002), Manzini and
Vezzoli (2003), Oliva and Kallenberg (2003), Baines et al. (2007) and Meier et al.
(2010). All these papersmainly provide a general overviewof PSS characteristics and
potentials, summarizing them in theoretical frameworks with a clear theory building
research purpose. However, the main sub-field of research that clearly emerges in
this group is PSS design and development: also if many papers are focused on PSS
strategic aspects, their final aim is providing guidelines, tools and/or methodologies
for an effective PSS design process.
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The prevalence of the “design issue” is the clearest difference of this group
with the others, where design was a side topic or not considered at all. Then, it
is possible to conclude that the development/design of PSS contrasts with eco-
nomic/social/environmental analysis. Moreover, behind these two tendencies, one
towards design and the other one towards economic/social/environmental analysis,
the presence of different viewpoints on PSS is quite evident, also on a time per-
spective: the first tendency (design) looks at the future and at what can be done; the
second one (economic/social/environmental analysis) looks at the past and at what
has already been done. This consideration can help in identifying a promising future
research need, linked to the aim of mixing and promoting the coexistence of these
two tendencies, especially considering the potential benefits of implementing the the
results of economic/social/environmental analyses into designs of future PSS.

An important aspect that received little attention is the nature of PSS as a socio-
technical system. Roy (2000) first acknowledged this characteristic of PSS, stating
that it could provide essential end-use functions and resulting in better environmental
and consumption performance rather than traditional products sold. After this work,
scholars from design fields mainly focused on design methodologies and/or tools,
and the concept of PSS as a socio-technical system has been reconsidered in recent
years (Ceschin 2014; Rivas-Hermann et al. 2015).

In particular, Ceschin (2014) starts from the premise that there is a need for a deep
redefinition of consumption and production habits to ensure a successful adoption of
sustainable PSS, acknowledging that PSS does not simply constitute a new offering,
but can be viewed as a social innovation and a large-scale socio-technical change.

This radical changemust involve the identification of themost appropriate “strate-
gies andpathways to favour andhasten the introduction and scaling-up”of sustainable
PSSs. That is why the author recognized that “the introduction of radical innovations
requires the creation of partially protected socio-technical experiments. […] Protec-
tion allows incubation and maturation of radical socio-technical configurations by
partly shielding them from the mainstream market selection environment”.

The Environmental Perspective
Contributions grouped in this area have all in common the interest towards the envi-
ronmental potential brought by PSS and, even in different ways, all papers in this
group provide a tool/framework to analyse the contribution of PSS from the point
of view of environmental burden, e.g. by means of analyses concerning reduction in
waste production, reduced amount of production cycles or reduction of inputs in the
production process.

A smaller percentage of literature deals with the environmental/social analysis
of PSS, but, starting from 2012 to 2015, there has been a rise in the number of
environmental/social analyses.

The greatest majority of studies has a clear focus on sustainability, while few
other papers are focused, respectively, on strategy, production, and on design. There-
fore, the analysis of environmental/social impact can be linked to sustainability and
strategic aspects.
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Going into detail, what first emerges is that this analysis is much more qualitative
in nature than economic perspective. Dewberry et al. (2013), dealingwith PSS design
and development process, provide a framework for “Home life cycle” analysis con-
sidering the four different phases of (1) specification and sale, (2) use, (3) disposal,
(4) re-sale and use. Halme et al. (2004), in their work on the environmental/social
assessment of household services, provide an “operazionatilization of sustainability
indicators”, using a scale to assess impacts of PSS change.Maxwell and van derVorst
(2003) describe the features of a method for sustainable product and service devel-
opment providing an overview of the overall process and analysing how it can be
incorporated into an organization’s processes and systems. Briceno and Stagl (2006)
investigate the PSS social effects of local exchange trading schemes; by surveying
organizers and participants, authors provide a clear overview on PSS’s effectiveness
in social terms. Evans et al. (2007) provide a very useful tool for assessing and rep-
resenting “Environmental improvements for SME employee solution”. In a more
technical way, Tasaki et al. (2006) provide a quantitative method to assess material
use and consumption level in “lease/reuse systems of electrical and electronic equip-
ment”. Firnkorn andMüller (2011), analysing car sharing systems, deploy the system
into processes, parameters and effects in order to assess the overall environmental
impact.

The Economic Perspective
Papers in this areamainly focus on the economic and financial impact of PSS: indeed,
understanding the actual contribution of PSS to the overall business dimension, e.g.
in terms of revenue gains or costs reduction, is the main aim of works gathered in
this sub-field.

Papers in this group provide an analysis of PSS economic potential, mainly in
quantitative terms. From a time-trend perspective, papers belonging to this group
show a rising trend starting from 2009 to 2012.

The greatmajority of papers is focused on the strategic value of PSS and economic
analysis/evaluation most of times derives from strategic considerations. None of the
papers belonging to this group has a side focus on sustainability.

The economic analysis of PSS is carried out in severalwayswith differentmethod-
ologies. Azarenko et al. (2009) propose a cash-flow analysis for a machine tools
provider forecasting, for the following 20 years, the expected economic benefits of
PSS and using this analysis to compare the product-oriented, use-oriented and result-
oriented categories, in terms of monetary results. Similarly, other authors (Nishino
et al., 2012; Kreye et al., 2014) mainly focus on cost estimation trying to evaluate
the transition to PSS in a meaningful quantitative way.

Richter et al. (2010) provide an economic analysis in order to appraise in quanti-
tative terms the evolution of business models when employing PSS: the analysis is
performed only for the use-oriented category with the aim of estimating changes in
costs, revenues and profits comparing the servitization alternative with cost-plus and
fixed-price contracts showing that the PSS is a win-win situation for customer and
supplier.
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Neely (2009) compares firms on the basis of their sizes and focus (purely man-
ufactured vs. servitized organizations) obtaining interesting results: servitized firms
tend to generate higher revenues, but lower profits compared to pure manufacturing
firms, and this is true for larger firms; for organizations with less than 3000 employ-
ees, this finding is completely inverted. This is called the paradox of servitization
(Neely 2009). Finally, Friebe et al. (2013) explore low-income markets in the con-
text of solar home systems evaluating the economic potentials of PSS. Komoto et al.
(2012) show how the economic analysis of PSS can be implemented in the design
phase, improving the design process and overall performance.

1.1.3 From Product Service System to Servitization: Different
Terms for the Same Concept?

During the years, several terms have been created to indicate the same concept:

• Industrial Product–Service System, which is “characterized by the integrated plan-
ning, development and use of product and service shares in B2B applications and
represents a knowledge-intensive socio-technical system” (Meier et al. 2010);

• Servicification, “the increase in use, produce, and sale of services” (European
Commission 2014);

• Post Mass Production Paradigm: the aim is that of decoupling economic growth
from resource/energy consumption and waste creation. The aim is the transition
from quantitative sufficiency to qualitative satisfaction, by expanding services
range for manufacturing companies (Tomiyama 1997);

• Functional Sale, inwhich the company decides how to fulfil the function bought by
the customer with functional products, total care products and integrated solutions
(Davies 2004);

• Hybrid Product, Hybrid Value Bundles and Hybrid Value Creation, which are
integrated offerings of products and services designed to meet specific customer
demands and generate additional value.

In order to shed light on differences and similarities among the plurality of terms
adopted, we can address the ontological and epistemological views behind these
terms, as retrieved in literature (see exhibit “From Servitization To Product Service
System: an ontological and epistemological view”).

Exhibit—From Product Service System to Servitization: An Ontological
and Epistemological View
Ontology is based on two different assumptions:
• Realist/Objectivist assumption: phenomena such as “organizations” exist
“out there” independently from our perceptual or cognitive structure and
attempts to know.
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• Idealist/Subjectivist assumption: a social reality is a creation or projection
of our consciousness and cognition
Epistemology is based on the way we construct reality and we give meaning

to external events, so it is possible to operate a distinction between:

• Epistemological objectivity: we experience the world only through direct
sensory experience, so the focus is exclusively on facts; the “true” is based on
the statistics indicating performance and quality data, figures and graphics
of finance and accounting, strategic documents reporting business plans,
forecasts of performance derived from statistics.

• Epistemological subjectivity: we comprehend the social world through the
meaning people give to their world; in an organizational context the focus
is on social processes lying behind the production of documents, which
motivates people in going on with their work/activity.

By means of these theoretical lenses, it is possible to provide a meaningful
analysis of the term product service systems and its synonyms in the figure
below.

Streams of thought connected to different ontological and epistemological
views.

The work from Goedkoop et al. (1999), which first introduced the term
PSS, has a clear idealist/subjectivist perception of ontology, as emerges, for
instance, from the following extract: “Economic growth is linked to perceived
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value creation and not necessarily to material or product streams circulating
in the economy”. On the other hand, the epistemological view presents both
subjectivist and objectivist elements, with the first ones mainly linked to social
dimension of sustainability and emerging from reflections on consumption
schemes and how they are affected by PSS offerings. At the same time, there
are elements of epistemological objectivity on the economic side with a clear
need (highlighted throughout the entire paper) to give an economic assessment
and evaluation of PSS possibilities. This can bring to classify the paper by
Goedkoop et al. (1999) as an Interpretivist paper.

Product Service System—PSS
In the paper ofMont (2002), there is anontological realist/objectivist percep-

tion, with the author stressing the objectivist and quantifiable nature of service
industry/service economy. Like in the work from Goedkoop et al. (1999), the
epistemological view can be considered as halfway between objectivism and
subjectivism. In this case, the objectivist elements are focused on the envi-
ronmental/social aspects of sustainability by stressing the need to give a clear
evaluation of dematerialization and its effects on material flows, so as to assess
savings in materials burden, reduction of environmental impact, consumption
efficiency and production efficiency. Subjectivist elements of epistemology
emerge from reflections on the nature of products’ added value (in traditional
offerings compared to PSS). The paper by Mont (2002) can be classified as a
Pragmatist paper.

Servitization—Servicification
The work by Vandermerwe and Rada (1988), which first introduced the

term Servitization, is a clear postmodernist work: there are strong elements of
ontological subjectivity, mainly related to the definition of servitization and
to reflections on nature of services and their “new” role. As for ontology,
there is a clear epistemological subjectivist position emerging from paper’s
methodology: indeed, this work is based on interviews with senior executives
of both services and manufacturing companies with the aim of emphasizing
“the growing importance of services in corporate strategy.”

From the analysis of the work by Lodefalk (2010), which introduced the
term servicification, it clearly emerges the strong objectivist nature of this
paper, from both the ontological and epistemological perspectives. That is why
this paper can be classified as positivist. The author states that country and firm
boundaries are less relevant, and every organization can choose to vertically
integrate or specialize, at home or abroad, outlining four different strategies.
This close categorization reveals a tendency to classify and describe through
quantitative/discrete data the reality, this is a typical tendency of an ontological
objectivist perspective. On the epistemological aspect, the paper is focused on
analysing the servicification in the context of an industrialized country using
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micro-level data; the work is geared towards a description/classification of
services encountered in the research activity, through quantitative measures.

Industrial Product Service System—IPS2
Meier et al. (2010) introduced the term Industrial Product–Service System

(IPS2) using a Pragmatist view. The paper starts with a significant statement:
“The world is changing. Industrialised countries are subject to a structural
change toward a service society”. To support this thesis, the authors provide
some empirical evidences: United States recorded a percentage GDP from
service in 2005 of 76%, Germany of 70% and Japan of 69%, revealing an
objectivist approach in an ontological view. In this work, the B2B servitized
environment is presented and described through a series of subjectivist consid-
erations, like “Industrial Product Service System business demands a paradigm
shifts towards selling functionality instead of selling products”, together with
statistical data and case studies clearly depicting the situation. The paper is
focused through the provision of a framework for industrial product service
system businessmodelling, a framework presenting an interestingmix of quan-
titative and qualitative considerations, positioning this work halfway between
subjectivist and objectivist epistemology.

Post Mass Production Paradigm—PMPP
Tomiyama (1997) introduced the Post Mass Production Paradigm (PMPP).

This paper can be categorized as a postmodernist paper with a well-declared
tendency to subjectivist perception of ontological and epistemological aspects
of research. The paper starts considering the mass production and mass con-
sumption paradigms as “modern evils” because of some aspects connected to
market saturation and natural resources uncontrolled usage. The author states:
“Modern evils arise when technological advances encounter limitations con-
cerning natural, social and human resources”. This problem has been addressed
by reconsidering the current (in 1997) paradigmsof economic activity by reduc-
ing the volumes of production and consumption by balancing them with “nat-
ural, social and human constraints” to reach an “adequate, manageable size”.
The author suggests that this can be done through the Post Mass Production
Paradigmby “decoupling economic growth from resource/energy consumption
and waste creation”. The aim is the transition from quantitative sufficiency to
qualitative satisfaction showing a strong ontological-subjectivist position. On
the other hand, the transition to this new paradigm is explained through a series
of points focusing on qualitative characteristics of services range expansion for
manufacturing companies in order to meet the objectives of sustainable pro-
duction and consumption; all analyses in this paper are mainly at a qualitative
level, which is clearly a proof of epistemological subjectivist thought.

The paper from Umeda et al. (2000), also dealing with Post Mass Pro-
duction Paradigm (PMPP), opens by re-proposing the same considerations of
Tomi-yama (1997) about mass production and mass consumption and the need
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of re-configuring current (in 2000) business models in the light of the Post
Mass Production Paradigm. However, the paper also highlights the need for
a structural change of product/service/life cycle design which plays a cen-
tral role in reaching the goal of environmental and social sustainability. Like
the previous paper (Tomiyama 1997), this work presents a strong subjectivist
ontological perspective towards the topic of sustainability in production and
consumption, but it has also some objectivist points. On the epistemological
side, the paper proposes a “methodology for the life-cycle design to establish
sustainable closed-loop product life cycles. […] The simulation system evalu-
ates product life cycle from an integrated view of environmental consciousness
and economic profitability and optimizes the life cycles. This paper also dis-
cusses feasibility and advantages of this simulation system by illustrating a
case study.” The considerations above can bring to classify this paper as a
mean way between Interpretivism and Conventionalism.

Functional Sale
The paper authored by Sundin and Bras (2005) adopts the term functional

sale and can be classified as a positivist paperwith also somePragmatist charac-
teristics. This work starts with environmental considerations about unsustain-
able patterns of production and consumption, highlighting the need for a more
sustainable development based on closed-loop material flows. This goal can be
reached “by a larger degree of product recovery, e.g. product remanufacturing.
[…] Another mean of closing the material flow is to focus on Functional sales
instead of selling physical products”.Moreover, “this research does not include
any environmental calculation of whether the remanufacturing of products is
environmentally benign or not […] hence, this paper focuses on technical and
economic aspects of remanufacturing”. Therefore, even if this paper starts from
the sameconsiderations ofTomiyama (1997) andUmedaet al. (2000), it consid-
ers the environmental problem from amore objectivist perspective of ontology.
Elements of objectivist (but, to some extents, also subjectivist) epistemology
can be found in the following extract: “The phenomenon of functional sales
has become more prevalent in current consumer patterns and its emergence
is mainly market-driven. In functional sales, a very strong focus in placed on
how to fulfil customer needs and create customer value. […]Within functional
sales, the function-providing company decides how to fulfil the function that
the customer is buying. […] In the cases of renting, leasing, and functional sale,
the product is not sold and a contract is written between user and provider”.

Functional Product
The contribution by Alonso-Rasgado et al. (2004), dealing with functional

(total care) product, presents a strong objectivist tendency: it starts with def-
initions and problem statements getting directly inside the topic with a clear
“practical intent”. This work is focused on “service design in the context of
functional products andmakes proposals illustrated by examples”. The authors
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highlight the long-term nature of functional products together with the need
for the provider “to be involved in an intimate business relationship with the
customer” so as to better design the whole system of hardware and services,
and best meet customer requirements (which is both objectivist and subjectivist
epistemological positions). Furthermore,more elements proving the objectivist
tendency on the ontological side can be retrieved in the following: “There are
certain key advantages to functional products. For the customer, they pro-
vide continuously competitive products […] with minimal capital expenditure
and guaranteed availability. For the supplier, they provide the opportunity to
develop increased intellectual knowledge, generate a ‘smoothed’ cash flow
and provide long-term business stability”. The extracted parts reported above
demonstrate a clear practical, or to better say, Pragmatic orientation of thework
analysed. Indeed, because of its ontological objectivist perception of business,
and because of an epistemological view combining subjectivist tendencieswith
objectivist ones, this work can be classified as a Pragmatist paper.

Just like the previous work by Alonso-Rasgado et al. (2004), Lindström
et al. (2012) present a clear practical view of functional products and issues
related to their planning, development andmanagement. From the introduction
of thiswork, it clearly emerges an objectivist ontological perspective. The paper
focuses on the development process for a functional product; more precisely,
it proposes a conceptual development process for functional product, and the
research was based on “semi-structured and open-ended interviews.” More-
over, “In a functional product development scenario, a function is realised by
developing hardware, software, a service support system, and management of
operation. […] A large number of decisions are required, and the management
of such a development project can be complex. Given that complexity, devel-
oping a functional product likely requires keeping the development of all com-
ponents needed well integrated and coordinated”. Considering the extracted
parts, with several elements linked to ontological objectivism and to both epis-
temological objectivism and subjectivism, the paper can be acknowledged as
part of the critical theory stream.

Extended Product
Thoben et al. (2001), who introduced the term extended product, start with a

reflection about changes occurred inmarket dynamics and competition because
“advanced logistics and transportation systems have brought different national
and international markets closer together. […] Technical strategies such as e-
business, e-commerce,m-commerce or financial strategies such as shareholder-
value dominate the discussionof theCEO’swork, andput an enormous pressure
on enterprises to be agile, flexible and innovative”. The authors individuate the
opportunity to foster differentiation in what they call “product extension”: the
differentiation of products is “based on tangible aspects of a product and the
intangible extensions based on integrated services.” In this way, through the
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provision of a utility package, called extended product, customer’s need can
be better met and differentiation and competition can be focused not only on
physical characteristics of products.

Definition of extended products must take into account two basic concepts
lying behind the consumer’s choice: demand and requirements. “Requirements
define what are customer’s needs whereas demand describes a precise item that
will satisfy the requirements”. The work is focused towards providing a defini-
tion and clear picture of the extended product concept. This is done by studying
differences between traditional and extended products under different aspects:
traditional concept of products and its extension with extended product, life
cycle phases of a traditional product and its extension in the case of extended
product, etc. Finally, the paper proposes a layered model in order to describe
and represent extended product. Moving from ontological-subjectivist consid-
erations, this paper deeply examines the concept of extended products, in order
to depict a clear vision of its characteristics: to do so, it analyses and compares
characteristics of traditional products and extended product under different
aspects, raising both subjectivist and objectivist epistemological issues. For
this reason, the paper can be classified as an interpretivist paper.

Integrated Solution
Davies (2004) talked about integrated solution. In the introduction, the

author states that competitive advantage is not simply about providing ser-
vices, but how services are combined with products to provide high-value
integrated solutions that address a customer’s business or operational needs.
These new trends toward high-value services provision are encouraging firms
in renovating their business models, and this will also bring to a renewal in how
to reach a source of competitive advantage: “firms are increasingly competing
by building on their ‘core manufacturing capabilities’ and integrating forwards
into the provision of high-value services that address each customer’s needs”.
For what concerns the methodology employed to investigate these topics, this
contribution draws upon case study research undertaken during a 3-year collab-
orative research project with five international firms. Davies (2004) discusses
the important differences emerged by comparing integrated solutions provided
in capital goods comparedwith consumer goods.Because of its double ontolog-
ical position, with a clear tendency to objectivist epistemology, the definition
by Davies (2004) can be classified, with some reserves, as a half way between
Conventionalism and Pragmatism.

Some papers dealing with the same term, like PSS, show the same epis-
temological view but an opposed ontological view, while those about Post
Mass Production Paradigm share the same ontological and epistemological
subjectivist perspectives, but with different degrees, like papers dealing with
functional product, which are ontologically objectivist and epistemologically
subjectivist.
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It is possible to see how the terms servitization and servicification, although
are quite similar, have been introduced with 20 years of difference (1988 and
2010) and have completely opposite ontological and epistemological views.

The twobasic papers regardingPSS (Goedkoop et al. 1999;Mont 2002) have
the same epistemological perspective, but different ontological tendencies; this
can be explained by the fact that the work by Goedkoop et al. (1999) was a
report made by practitioners (working for PWC), commissioned by the Dutch
Ministries of Economic Affairs and Environment, while the work byMont was
an academic publication; this fact could explain the different views underlying
the research work and could bring to consider the report by Goedkoop et al.
(1999) as an outlier, for what concerns the ontological aspect.

The differences between the papers dealing with Post Mass Production
Paradigm (Tomiyama 1997; Umeda et al. 2000) are probably due to the fact
that the work by Tomiyama (1997) was a precursor of the topic posing itself
on a stronger position if compared to the research of the period, while the
following work by Umeda et al. (2000) can be located into a more mature
research.

Works dealingwith functional product show someminor differences only on
an epistemological perspective, probably due to different views of the authors.

Many papers are located within, or near, the Pragmatist stream of research:
the majority of them show the same ontological and epistemological perspec-
tives, respectively objectivist and subjectivist.

Minor differences within this group can be attributable to different research
fields from which the authors come from (e.g. Engineering and Design; Mar-
keting; ICT; Business, Management and Accounting, etc.).

So, the great majority of papers dealing with the topic of servitization (as
sometimes is indicated the overall field of research) share an objectivist onto-
logical view, as can be expected by a great number of works dealing with
economics and business, but a subjectivist epistemological view. The motiva-
tion can be probably found because the PSS has a great focus on users’ needs
and preferences and on functions’ fulfilment and these characteristics imply to
reconsider the whole business models implemented under a more subjectivist
light.

1.2 The Challenging Transition of Servitization:
Integrating and Bundling Products and Services

Companies pursuing a servitization strategy should be aware about all opportunities
and challenges deriving from the integration of products and services.

A business strategy based on a PSS establishes a value proposition focused on
final users’ needs rather than on the product (Baines et al. 2007) allowing for an
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Fig. 1.4 The evolution of value and changes in focus (Lee and AbuAli 2011)

easier design of a need-fulfilment system with radically lower impacts in terms of
environmental and social benefits (Mont 2002).

We should consider, for instance, the example reported in Fig. 1.4, where is shown
the “servitized transformation” of the traditional purchase of a photocopier. Usually,
the producer sells the photocopyingmachine and a basic service component to ensure
its installation and functioning; the customer pays a price and then, after the product
is sold and transaction is over, the customer becomes the owner of the photocopier,
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and is responsible for its usage, maintenance, and replenishment of consumable
parts. Furthermore, the customer takes in charge the responsibility of selecting the
right equipment and then is going to be responsible for managing the disposal of the
machine. The shift in ownership implies all these responsibilities and others.

In case of a transition to PSS offer, there is no transfer of ownership. In the
example provided, there a shift towards a “document management solution”, where
the producer becomes a provider in charge for managing the equipment and related
consumables and responsible for monitoring performance and providing services
for maintaining the operating conditions. In addition, the provider can select the
most appropriate equipment and level of service to meet customer’s needs and he
is in charge for product take-back and disposal. The customer does not pay for the
transaction, but for the usage of the equipment, on a time base or on a usage (i.e.
number of copies) base.

The example provided is useful to understand how PSS allows a service-based
transition of the offering, and how it changes traditional producer–customer trans-
actions into mid- or long-term relationships for an improved level of offering to
customer, a better satisfaction of needs in a more efficient way with a considerable
set of possible choices on how to deliver results/solutions.

This inevitably imposes a shift in how companies and customers interact and
how producers design their offerings, so as to include a full-service package for the
final client with the extra benefit of maximizing utilization of assets. Maintaining the
ownership and responsibility for production functioning allows producers/providers
to better exploit their technical know-how, which allows for improved maintenance
service (scheduled on a preventive base), reduced downtimes, longer life cycles of
product and higher chances for reusing/remanufacturing components and products.

Traditionalmanufacturing firms recognize that services in combinationwith prod-
ucts could provide higher profits (Becker et al. 2010; Lockett et al. 2011). PSS is
attracting more and more attention as the boundaries between product and service
offerings becomes blurred: that is why it appears to be an optimal “strategic alter-
native for sustainable development of firms” (Park and Yoon 2015). As also Morelli
(2006) pointed out, “the epochal shift from product-centred mass consumption to
individual behaviours and highly personalized needs is now driving firms to rethink
their industrial offerings”. For example, the Highly Customized Solutions (HiCS)
research project developed a solution called Punto X: “a system of products, services
and expertise, able to offer food solutions that are personalised to meet the needs
of specific contexts-of-use. The personalisation is obtained thanks to the flexibility
in the meal composition, the organisation of distribution and delivery systems, and
through service/consumer interfaces” (Krucken and Meroni 2006).

PSS allows modern organizations to meet these new evolved needs by also main-
taining a clear focus on sustainability needs, which are always more pressing in
organizations’ core businesses (Cook et al. 2006). In this way, companies can oper-
ate a shift in the offerings, securing competitiveness and sustainability at the same
time (Azarenko et al. 2009; Beuren et al. 2013).
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Fig. 1.5 Product–service
ratio for a given
function/need (Goedkoop
et al. 1999)

Fig. 1.6 Product–service
ratio with time variations
(Goedkoop et al. 1999)

As reported in Fig. 1.5, for a given level of customer’s satisfaction, there are
various possible combinations of product and service components and this can be
defined as the product–service ratio, a key characteristic for a PSS.

Furthermore, we can consider the situation depicted in Fig. 1.6 as related to a
single moment in the possible evolution over time of a servitized offering, but we
must also take into account the evolution of product–service ratio over time, which
might also bring variations in the level of customer’s satisfaction, as depicted in
Fig. 1.6.

The same function (need) can be fulfilled (satisfied) even by different combina-
tions of products and services: this is an example of the potential carried by PSS in
pursuing different goals at the same time like, for instance, decoupling the environ-
mental needs from economic performances; for instance, two different PSS offerings
might address the same need but, in one case, the presence of a major service com-
ponent can bring a reduction in material consumption, relevant reduction in material
use, production costs and waste production.
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1.2.1 Degree of Servitization in the Product–Service
Continuum

Companies should analyse the “as-is” situation concerning their degree of servi-
tization to forecast their “to-be” state and to study future paths for improvement.
Figure 1.7 reports a framework with three questions that managers should ask them-
selves in companies willing to expand their “servitized base”. A company can, in
fact, analyse under a critical and self-aware point of view its current position along
a product–service continuum in order to plan expansion paths towards a fixed goal
in a perspective of continuous improvement.

Figure 1.8 reports the companies’ evolution along the product–service continuum
(Dimache andRoche 2013), where the ideal evolution of a company towards different
degrees of servitization represented by the three classic PSS categories. The model
takes into account eight characteristics, reported in a spider diagram, to describe in
a more refined way the evolution of a PSS: tangibility, product complexity, product
ownership, type of user, innovativeness, product durability, customer involvement
and production process. For each of the five positions (from A to E) identified in
the framework, examples with the spider diagram are provided; the bigger is the
degree of servitization, the smaller is the area inside the graph. These dimensions
can be adopted as a mean to depict the current situation of a company and the
related PSS offering and, at the same time, to provide a more punctual way to plan
future developments, based on the eight characteristics. Furthermore, this framework
can be adopted for any kind of servitized offering, since it has a very high degree of
customization, making it capable of describing any possible combination of products
and services, that can be identified within any possible point inside the continuum
without necessarily corresponding to one of the three categories (which could always
be used as a reference point).

Fig. 1.7 The product–service continuum (Oliva and Kallenberg 2003)
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Fig. 1.8 Evolution towards the product–service continuum (Dimache and Roche 2013)

1.2.2 Drivers of Servitization

PSS brings within itself a non-negligible value deriving from various product–ser-
vice combinations, carrying several different drivers for companies. These drivers
might be valuable for every kind of company (product manufacturers and service
companies) going through servitization adoption for:

• Building strong and durable relationships with customers;
• Cooperating with authorities to achieve advances in legislation and foster adoption
of environmental-friendly solutions;

• Reducing environmental costs, first of all linked to waste production;



22 1 What is a Product Service System?

• Extending existing offerings;
• Better utilization of companies’ assets;
• Searching for a Unique Selling Proposition (USP);
• Protecting market share;
• Discouraging newcomers in potential markets;
• Flexibility in use and/or in rent;
• Engagement of suppliers resulting in stronger and more durable relationships;
• Availability of various models of offering;
• Chances offered by the adoption of remanufacturing/recycling/reusing
approaches.

The potentialities offered by PSS clearly emerge from the list above: they cover
both the economic and the environmental dimensions of sustainability and, with the
effective implementation of PSS on the market, the prolonged life cycle of products
and physical components involved (made possible by services) can have an impact
also on the social dimension of sustainability like, for instance, with the impact on
customers’ consumption schemes.

1.2.3 Benefits and Barriers of Servitization

For what concerns benefits of PSS implementation the first one concerns the reduc-
tion of the environmental impact, often presented in pair with the image improvement
that can derive from servitization and environmental-friendly positions. Concerning
business aspects, a main benefit/advantage is linked to differentiation opportunities,
since “PSS is claimed to provide strategic market opportunities and an alternative to
standardization and mass production. The fundamental benefit is an improvement in
total value for customers through increasing service elements” (Baines et al. 2007).
Furthermore, the adoption of servitization allowed companies the decoupling of envi-
ronmental pressure and economic performances while keeping a constant attention
to customers’ needs, which has been always acknowledged as a concrete and rel-
evant strategic opportunity. More in detail, different authors (Tukker and Tischner
2006; Baines et al. 2007; Sundin et al. 2009; Aurich et al. 2009; Mittermeyer et al.
2011; Tan 2010) separately considered benefits delivered to customers and benefits
delivered to companies.

For consumers:

• Higher value delivered.
• The degree of service flexibility;
• The degree of personalisation offered;
• Higher quality level;
• Improved satisfaction of needs;
• Offering of new functionalities, thanks to combinations products and services;
• No concerns linked to monitoring product status;
• No concerns for end-of-life disposal;
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For companies:

• Creation of new market opportunities;
• Disclosure of new sources of competitive advantage;
• Availability of detailed informationon theusageof products and their performance;
• Higher margins provided by service replacement of products;
• Stronger relationships with customers bringing to a higher level of customer reten-
tion and trust;

• Disclosure of new innovation potential, thanks to the service elements in the offer-
ing;

• Chances for the reuse/remanufacture of products and components.

Furthermore, PSS can bring benefits that directly impact the environmental and
social dimensions of sustainability (Baines et al. 2007) like, for instance:

• Reduction in consumption of inputs;
• Reduction in the production of wastes and by-products;
• Public pressure on environmental issues;
• Increase in service supply;
• Chance for new job creation and development.

There are also a non-negligible number of barriers to PSS adoption as well.
Main resistances to servitization shift mainly come from customers and companies’
employees. Customers exhibit resistances in changing their consumption habits and
consumption schemes, mainly for what concerns the most radical examples of PSS
like, for instance, offerings of use-oriented and/or result-oriented categories (Ceschin
and Vezzoli 2010). These changes to consumption schemes, besides, do not always
bring significant benefits as expected, posing a new element of risk in the overall
process of servitization. The reasons for this resistance to the development of more
advanced services are many, and the academic literature has tried to identify them
over the years. Some barriers can be found also in the new role of customer.

The introduction of a PSS imposes also a shift in organizational cultures, mainly
related to a change in the conception of business value. Furthermore, the adoption
of PSS-related offerings brings quite often the need for new pricing policies and
a non-negligible risk linked to these policies. There are also risks concerning the
lack of experience in service design and service delivery for many manufacturing
companies, as well as the lack of technological know-how for service companies,
which in pair bring to the need for skilled personnel (Cavalieri and Pezzotta 2012).

Generally, the twomain barriers presented often occur together with the resistance
in acceptance from stakeholders, especially for partners and suppliers operating in
the supply chain of the servitized firm. Cooperation of these actors is a key element
in ensuring a successful PSS adoption and development, so as to ensure a win-win-
win (supplier–producer–customer) strategy (Annarelli et al. 2016). This commitment
is essential because of the changes required in the supplier–producer relationship,
passing from a transactional relationship to a long-term one.
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1.2.4 The Service Paradox

Another crucial element that acts as a barrier to the development of advanced services
is the widespread fear among companies of incurring in the so-called “service para-
dox” (Gebauer et al. 2005): it is well established that increasing servitization leads
to an increase of revenues, but it does not always coincide with an increase in profits;
as observed in numerous cases, the provision of services often implies an increase in
fixed costs, which, together with the poor scalability of servitization, can go to erode
most of the profits making the adoption of this business model counterproductive.

The advent of digitalization has, however, contributed to relax this barrier, making
the transition to a PSS policy more scalable and less traumatic. Thanks to techno-
logical advancement, companies are now able to opt for a gradual “servitization”
of their value chain (Coreynen et al. 2018) being able to evaluate whether to go in
this perspective to evolve (1) the back-office area (using digital tools to optimize the
production efficiency of its organization, and using the acquired knowledge to offer
consultancy services to customers) or (2) the front office (focusing instead on the
development of digital interfaces that involve customers in the development of the
offer and, at the same time, provide them with tools for viewing and managing their
data). In general, however, to develop advanced services, and have profits, companies
need to renew their delivery system in depth, making it capable of managing the new
costs and risks that a PSS offer implies, which requires significant resources.

There are differentmacro-areas of intervention in this regard,which can change the
reality of the organization: from relationships with suppliers, through development
of human resources skills, up to a re-engineering of the organization’s processes. It
is particularly important to have a network of facilities located close to customers, to
provide services efficiently and establish a climate of cooperation with the customer
(Baines and Lightfoot 2013).

Do not rely on external service providers and manage “in house” the interface
with the customer is, in fact, highly recommended for servitized business models, as
through it, you can capture valuable data on himand establish a climate of cooperation
(Kowalkowski and Brehmer 2008).

This requirement, which needs a large investment in assets and represents an
important economic barrier for companies wishing to approach the model of serviti-
zation, can now be mitigated by the new technologies introduced with digitalization,
which through remote monitoring and control systems they no longer require such a
widespread presence on the territory, enabling the possibility of providing services
even from a distance.
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1.2.5 The New Role of Client

The complex nature of servitization and PSS depends mainly from the plurality
of elements concurring in their definition, in their design/development, and in all
necessary steps to address customers’ needs.

The analysis of customers’ needs is the starting and arrival point of the whole
servitization process companies cannot ignore the role played by final clients, since
most of times they are actively involved in the delivery of the servitized solution/PSS.
Indeed, in Chap. 2 the central role that customers play in the servitization context
will be discussed, being not simply anymore agent to which deliver the final product,
but part of the value creation process. Servitization and PSS are closely related to the
concept of value co-creation: customers have an active role in the service delivery
process, since the simultaneous production and consumption of service due to its
intangible nature. In several business models focused on sharing economy concepts,
the participation of customers is a keypoint. That iswhy, in the context of servitization
and PSS, there has been also a rise in attention to contracts. Furthermore, resistance
to change and/or acceptance from customers, is another key element in determining
the success of a PSS.

Two different types of customers can be identified (Carlborg et al. 2018): pas-
sive and active. Passive customers mostly rely on provider’s capabilities for service
delivery, since they lack time, money or incentives to actively participate and be
involved in service deployment. In these cases, there is a low level of direct inter-
action between customer and service provider with technology playing a relevant
mediating role. On the other hand, there are active customers who, led by stronger
drivers, have a direct participation in the service delivery process. This is mostly the
case of tailored solutions with a high level of customization, which starts from the
design phase. Furthermore, this is likely to happen more frequently in B2B contexts
rather than in B2C.

The types of customers determine the quality of services that can be offered
(Baines and Lightfoot 2013). Based on the value proposition that organizations
develop with their customers, there are:

• Customers who want to do it themselves: they have no intention of undertaking
a cooperative path with their product supplier and, therefore, rely on it only for
basic services, such as the supply of the product and spare parts.

• Customers who want to do it with them: in addition to supplying the product, they
also rely on the supplier to request intermediate level services, such as significant
repairs and revisions. In this case, the relationship between the two parties does not
end with the sale and shipment process of the goods, but it also continues during
the post-sale phase, albeit in a very superficial manner.

• Customers who want us to do it for them: they contract with the supplier only the
capacity and the performances that must be supplied, and letting it to take the load
of a large part (if not all in some cases) of the asset management activities. In this
case, we talk about advanced services, which are also those that have the greatest
potential and benefits for both parties.
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Therefore, one of the most important limits to the adoption of a pushed servitiza-
tion is often just the “acceptance of the new model by customers”: it is not easy to
convince a customer, used to buy simply a physical asset, that is convenient for him
to pay an extra fee to get complementary services, or pay to simply get a performance
(Baines et al. 2007). This limit certainly represents, together with the resistance to
change within the company, the greatest barrier to the development of a business
model based on servitization.

Over time, however, the market has evolved, and we are witnessing a growing
change in the mentality of customers, who increasingly show that they have evolved
their concept of consumption: from coinciding with the purchase of a physical prod-
uct, to the acquisition of a performance (Gao et al. 2011).

Seven Key Facts
• Servitization indicates a shift towards the development of product–service
mixed offering with the aim of replacing product selling.

• Product service system (PSS) is constituted by a plurality of elements and
characteristics resulting in a considerable variety of options and different
degrees of servitization.

• In product-oriented PSS, the focus is still on product selling with extra ser-
vices added to the offering.

• In use-oriented PSS, the customer pays (usually according to a time unit)
for using the product with no shift in ownership.

• In result-oriented PSS, the customer pays for the delivery of a functional
result.

• Servitization might be characterized by “paradoxes” that can undermine the
realization of profits.

• One of the most important limits in the adoption of a pushed servitization is
often just the “acceptance of the new model by customers”.
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Chapter 2
The New Role of Client: From
Ownership to Value Co-creation

This chapter focuses on the key role played by customers in product service system
context. As evidenced at the end of Chap. 1, customers and their needs are the
starting point of a PSS-based proposal, and this is also a focal point for the value
proposition at the core of servitization and related business models. Furthermore, in
PSS, there is no longer the traditional process of value creation and delivery to clients,
but there is an “all-around” involvement of customers through value co-creation,
going from participation in design phase to the delivery phase of the product–service
offering. Key element in this context is also the changing concept of ownership, since
many PSS offerings do not imply a shift in ownership (like in traditional product
selling) with customers paying directly for the usage and/or performance connected
to physical products.

In this chapter, the new role of customers will be investigated first of all under
the perspective of elements to be taken into account when designing/developing a
PSS and, then, under the perspective of how customers should be managed when
implementing and delivering a PSS.

2.1 Servitization as a New Value Proposition

Figure 2.1 servitization represents a newvalue proposition key element in this context
is also the changing concept of ownership, since many PSS offerings do not imply a
shift in ownership (like in traditional product selling) with customers paying directly
for the usage and/or performance connected to physical products. The value proposi-
tion in the PSS concerns the value that is offered by integrating product and service.
Typical examples of value are the reduced responsibility on product durability and
the guarantee of functionality (Isaksson et al. 2009). Since the PSS provider is usu-
ally responsible for operations such as maintenance and repair, reducing operational
costs can be understood as a form of value proposition (Alonso-Rasgado et al. 2004).
This type of activity does not increase the tangible and intrinsic value, but increases
its intangible value linked, for example, to the values of trust, the commitment to
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attractiveness (Grönroos 2011). The definition and perception of value depends on
the type of stakeholder and on its role within the supply chain, on the way in which
the service is administered and on its responsibilities (for example, the difference in
the perception of the value of a product depending on whether it is purchased or used
in leasing (Fishbein et al. 2000)). The definition of the value proposition therefore
goes beyond understanding what the service can offer and how a coherent portfolio
is developed (Kindström and Kowalkowski 2014). The implementation of the PSS
logics calls into question the whole concept of value; if traditionally it was linked
to the exchange phase, it is now linked to the use phase (Vargo and Lusch 2004; Ng
et al. 2009; Grönroos 2011). In this sense, value can be the result of different config-
urations of the value proposition (i.e. Tukker 2004; Smith et al. 2012); for example,
the client can positively perceive the possession of the asset, or he can consider
advantageous to enjoy its use without facing the costs associated with the purchase
(Kujala et al. 2010; Barquet et al. 2013; Reim et al. 2015). So the concept of value in
PSS can be declined according to four categories: service offerings, customer value,
value co-creation and product ownership. These categories will be described in the
following paragraphs.

Fig. 2.1 The concept of value proposition

2.1.1 Service Offering

The service sector is an extremely heterogeneous category, and it is possible to find
many differences ranging from simple field services to broader services involving
more actors (Kindström and Kowalkowski 2014). Given the extent of the potential
demand, it is important for the company to develop a portfolio with solutions that
are mutually coherent. The extension of the offer with service components is a
key factor in the supply of PSS. As a demonstration, we can consider how the
evolution of customers’ needs and requirements has encouraged providers to develop
their skills in offering business and financial services that are particularly useful
in the preliminary negotiation phases. These services allow to guide the client on
how to plan, design and finance the purchase of a product, its use and maintenance
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(Davies 2004). Within this context, customers are differentiated by the importance
of their needs in terms of advice during the life cycle of the product. The weaker
are the capabilities of the customer, the sooner he will require technical assistance
to the provider. Indeed, there can be customers who need to be supported from the
initial stages of negotiation up to smart buyers who can rely on much more robust
internal capabilities. Financial services also play a key role during the negotiation
phase, especially when the customer requests financial assistance for the purchase
of extremely expensive products. A well-known practical example is represented by
ABB, which offers its clients contracts for sharing value, guaranteeing a decrease
in the purchase value and obtaining in exchange for a percentage of the customer’s
profits (Davies 2004).

A classification of services can distinguish between services that support the
functionality of the product provided (e.g. the classic after-sales services), and the
services that support the customer’s activities related to the product (for example,
training courses for a correct use). The first type of service follows the concept
traditionally offered on the market, while the second one requires a more advanced
and structured product–service perspective (Mathieu 2001). The main purpose of a
service provided to support a product is to ensure its functionality and facilitate access
for the customer. On the other hand, by offering a service that supports the customer’s
action, the supplier aims to analyse the ways in which to support particular customer
initiatives and to configure in an appropriate manner its organizational structure. This
type of classification emphasizes that those responsible for selling advanced services
need to have a great knowledge of the customer’s production processes and of how
the service offered will support its activities.

As can be seen from Table 2.1, these two types can be declined according to
four different key points: the recipient who receives the service, the intensity of the
relationship, the level of customization and the main elements that characterize it.
For a service to support the product, the recipient of the service is the product itself,
while in the case of an service supporting customer it will be a person. The intensity
of the relationship is low for a service supporting product and high for a service
supporting customer, given: (1) the potential number of people and departments
involved, (2) the level of involvement between the parties and (3) the trust that
underlies these relationships. Services supporting product are standardized, while
services supporting customer are highly personalized. Finally, for services supporting
product, the key variables are physical characteristics (tangible components) and
processes, while the human variables in the services supporting customer (customer
and supplier personnel) have a greater impact. However, this model can be refined by
adding a second dimension to classify services based on how the value proposition is
established (i.e. distinguishing on the fact that service delivery is guaranteed (input-
based) rather than a de-terminated performance (output-based)). Combining the two
categories, we obtain four classifications useful for understanding the variety of
services offered on the market (Ulaga and Reinartz 2011):

• product life-cycle service,
• process support service,
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Table 2.1 Different characteristics of services that support product’s functionality (service support-
ing product) and services that support customer’s activities related to the product (service supporting
customer)

CHARACTERISTIC
Service
Supporting
Customer

RECIPIENT Product Customer

INTENSITY OF THE 
RELATIONSHIP

Low High

CUSTOMIZATION Low High

MAIN ELEMENTS
Physical

components
Human

interaction

Service
Supporting
Product

Fig. 2.2 Representation of
solutions offered (Ulaga and
Reinartz 2011)

• asset efficiency service and
• process delegation service.

These services are shown in Fig. 2.2 and described in Table 2.2.
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Table 2.2 Classification of solutions offered (Ulaga and Reinartz 2011)

VALUE PROPOSITION Focus on the product Focus on customer’s process

INPUT-BASED LOGIC
Product

Life Cycle
Service

Process Support Service

DEFINITION
Services provided to facili-
tate the use of the well and 
guarantee its functionality

Services that support the 
customer in managing a 
process

EXAMPLE
Spare parts 
supply

Consultancy for logistics  
management

KEY CAPABILITY
Design to service

Ability to offer Hybrid 
products 

REQUIRED RESOURCES
Service 
organization

Use of installed base and 
management of collected 
data

OUTPUT-BASED 
LOGIC Asset Efficiency Service Process Delegation Service

DEFINITION
Services designed to guar-
antee an increase in produc-
tivity

Services designed to guar-
antee a managed process on 
behalf of the client

EXAMPLE Remote monitoring
Fleet maintenance dedi-
cated to customer logistics

KEY CAPABILITY
Risk Management Design to service 

REQUIRED RESOURCES Product development Sales network

Product Life-cycle Services
Product life-cycle services refer to a wide range of services that facilitate customer
access to the good offered by the supplier and ensure its main functionality during
all phases of product life before, during and after the sale. This type of service is
directly related to the good provided, so the value proposition derives from the classic
definition of service: to perform an action on behalf of the client. For example, if a
cooling pump in a nuclear plant breaks down, the pump supplier promises to repair
it in a very short period of time (Ulaga and Reinartz 2011). This type of product
represents a must-have for customers and that there is a lack of propensity on their
side to satisfy it. Given the difficulty of differentiating these types of services, the
managers have attempted to standardize the product life-cycle services. However,
many managers consider this type to be very important as it is possible to build up a
reputation as a supplier through good delivery. These characteristics have important
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implications in the definition of the price of product life-cycle services. Many com-
panies could provide these services for free to secure the sale or to develop a “break
it, fix it” logic. To avoid the issue related to the pricing of these services, they are
often merged into an “all-inclusive” formula.

Asset Efficiency Services
Given the standardized nature of product life-cycle services, it is difficult to differ-
entiate its offer to gain a more competitive position. Many companies have therefore
opted to develop new services able to offer added value through the evolution towards
asset efficiency services, with which we mean the range of solutions aimed at ensur-
ing the productivity of the assets in which the client invested. In the study proposed
by Ulaga and Reinartz (2011), the companies specialized in asset efficiency services
are engaged in activities such as preventive maintenance of ball bearings, field mon-
itoring of moulding presses and customization of robotics software. Similar to what
is seen for product life-cycle services, efficient asset services are related to the good
provided and are rarely provided as services itself. For example, they cite the case of
a manufacturer of medical scanners, who guarantees this type of service only for its
own equipment and not for that of its competitors. The comparison between product
life-cycle services and efficient asset services reveals several key differences. The
transition between product life-cycle services and asset efficiency services involve a
change in the new proposition that moves from the promise of a specific action (the
installation of a machine) to the promise of a certain performance (the conformity of
99.8% of the pieces produced). Second, asset efficiency services solutions are more
customized and allow the provider to differentiate their offer. The third dissimilarity
consists in the fact that the asset efficiency services are not perceived as fundamental
by the client.

Process Support Services
The two previous categories were focused on services connected to the good pro-
vided by the supplier, while now the focus is on services aimed at supporting certain
processes (process support services). This type of activity is oriented towards the cus-
tomer’s production processes, not to the good itself. However, the tendency to provide
process support services emerges in conjunction with its instruments, although there
is a non-negligible share that, in some cases, offers service coverage regardless of
the type of instrumentation. In other words, process support services are geared
to ensure small tasks to support customer processes without taking responsibility
for process outputs. The skills related to the management of process services allow
providers to emerge and stand out in the market given their strong personalization. If,
for example, welding gas is considered a commodity, the knowledge of the supplier
on its use during the process can actually be a distinguishing factor. In this case, the
propensity to purchase is decidedly high and, usually, the pricing follows the same
rules of professional services.

Process Delegation Services
The fourth category in analysis is that of process delegation services, defined as that
set of services aimed at managing a process on behalf of the client. In this case, the
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management of the process is totally delegated to the supplier who no longer needs
to guarantee only the input, but precise and specific production performances. Given
the complexity in handling such solutions, only few companies have entered this
context and usually they are leaders in their field.

2.1.2 Customer Value

The concept of value for the client and its related analysis is fundamental for PSS
(Payne and Holt 2001; Mont 2002; Vargo and Lusch 2004; Pawar et al. 2009).

The value for the customer is the set of benefits that the company is able to
transmit to the customer and can consist in the reduction of the initial investment
(the possibility of use formulas that disregard the purchase allows to not immobilize
capital), in the minimization of operating costs (due, for example, to maintenance,
repairs, upgrades or periods of non-availability of the good caused by breakages) to
decreased customer responsibility on the cycle of the product (think, for example,
the advantages due to the possibility of leaving the logistics costs of the disposal
phase to the provider) (Morris et al. 2005; Isaksson et al. 2009; Barquet et al. 2013).

If those seen above are more tangible advantages, the client may be attracted by
other aspects of a different nature that may constitute a substantial share of the value
of the good or service. In fact, compared to the traditional products, PSS implies
a strong customization that leads to a personalized and unique development of the
product, which allows to transmit an added value for the customer who can thus
enjoy preferential relations with the provider for reducing efforts to make the pur-
chased services truly operational (Tukker and Tischner 2006). We can identify key
elements that can contribute to the creation of the value proposition. They are basi-
cally (Fig. 2.3) performance, customization, “getting the job done”, cost reduction,
risk reduction, usability and flexibility in contracts.

• Performance: for a long time, increasing and guaranteeing the high performance
of products was a widespread way to generate value for the customer. A prob-
lem regarding the increase in performance may differ between different customer
segments and aspects such as price and ease of use become fundamental.

• Customization: by offering integrated solutions of products and services, value
can be created to meet specific needs of a single customer or a single segment.
The concept of mass customization and co-creation has gained greater importance
in recent years. In order to create beneficial interactions both for customers and
suppliers, the company must decide whether this is the right path to follow (or not)
based on quality and price criteria. The decision to customize products and services
for a wide audience and a narrow segment becomes strategic for the impact that
economies of scale can have (Osterwalder and Pigneur 2010).

• “Getting the job done”: by offering solutions that help the client performing a
task, the value can be created in various ways. This means that a company offers a
product or service to facilitate thework of others. Rolls-Royce is a good example of
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Fig. 2.3 The customer value and its key elements

this way of creating value. Its customers rely on Rolls-Royce for the construction
and maintenance of engines, allowing the companies to focus only on aspects
related to the satisfaction of their customers’ needs.

• Cost reduction: the reduction of costs of various kinds allows to attribute an evident
added value to the solutions offered. The communication of this opportunity to
customers becomes strategic.

• Risk reduction: risk reduction is also perceived positively. To guarantee this, the
provider takes on a larger share of responsibility allowing the customer to use
equipment without taking on the related risks. An example is the practice of guar-
anteeing a year of service and maintenance in the automotive sector.

• Usability: for a customer who buys a new solution, it is important the ease of use,
so that he can immediately enjoy the benefits related to usage and save time and
money related to the training of human resources interfacing process.

• Contract flexibility: when a provider proposes a package of solutions to customers
or to a specific market segment, the latter may have different contractual solutions.
For example, they can choose whether to take a greater share of risk by buying
the asset and exclusively enjoying services related to maintenance and repairs or
totally outsourcing the process to guarantee its output exclusively.
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2.1.3 Value Co-creation

In traditional contexts, value creation is a process focused within the company and
considers value as a quid to be transferred to the customer. The classical managerial
approach to value creation is based on the model of the Porter’s value chain (Porter
1985). According to this model, the value created by a company is the result of the
interaction of nine characteristics divided into two categories: primary activities and
support activities.

Primary activities: these activities concern the physical creation of the product.
They are as follows:

• internal logistics: activities associated with the receipt, storage and distribution of
the rawmaterials necessary for themanufacture of the product including treatment,
storage, inventory, picking and sorting;

• operations: activities associated with the physical transformation of inputs into the
final product and among which we include machining, packaging, finalization of
pre-assembled, quality control and testing;

• external logistics: activities related to the collection, storage and distribution of
finished products such as loading, unloading and transport;

• marketing and sales: set of activities aimed at supporting the sale of the product
such as advertising, promotions, pricing, maintenance and structuring of relations;

• services: activities related to the support of the value of the product such as instal-
lation and training.

Support activities: these activities support those seen previously, guaranteeing all
that is necessary for them to function at their best. They are as follows:

• procurement: purchase of the inputs necessary for manufacturing such as instru-
mentation, raw materials, component, pre-assembled and consumables;

• research and development: directed toward the innovation, introduction and
improvement of products, services and processes;

• human resources management: activities related to human capital management,
for example, selections, recruitment, training and remuneration;

• business infrastructure: high-level activities such as financial management,
demand planning and general management.

PSS logics considers, the customer no longer as the point of arrival of the value
creation process (as in the Porter’s value chain illustrated here), but directly involved
in its creation, moving towards an approach known as co-creation (Fig. 2.4). When
we talk about co-creation, we mean the progressive involvement of the client in the
value creation process. This type of relationship allows companies to review this
strategic process and thus achieve new competitive advantages.

Concepts of co-creation are as follows:

• Company and customer create value together;
• The customer co-constructs the service to make it fit his/her needs;
• Problems are defined and resolved together;
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Fig. 2.4 The concept of
value co-creation between
the company and the client

• Co-creation of innovation;
• Development of nuances shifts the centre of gravity from consumption to customer
experience.

How are the premises for co-creation built? First of all, we need to construct a
structure of interaction between customer and company (Prahalad and Ramaswamy
2004). At the base of this structure, we find four elements (Fig. 2.5):

• dialogue: the possibility of having a constructive and continuous dialogue with the
partner to better communicate needs and constraints;

• access: access to the infrastructure of the respective partner in order to acquire
know-how regarding its skills and needs;

• risk–benefits: explanation of risk factors and benefits and how they should be
broken down;

• transparency: transparency on the resources used and on the strategies used to
coordinate the activities.

Fig. 2.5 Elements of value
co-creation
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In the co-creation phase, the customer is not just a simple external innovator, or
a simple consultant, but becomes a partner who shares risks with the provider and
shares access to his assets for reach the goal (Prahalad and Ramaswamy 2004).

2.1.4 Accessing the Value: From Ownership Towards Use

If traditionally the change in the ownership of the product is the purchase, in the PSS
determining the owner of the asset is not always immediate. The customer does not
buy the product, but the performance (Markeset and Kumar 2005) and its ownership
depend on the type of contract. In this regard, it is possible to refer to the framework,
already presented in Chap. 1 (Fig. 1.3), to examine in more detail how and in what
phase of the product life cycle the property ownership can be shared.

The framework proposed in Fig. 2.6 describes propertymanagement and fivemost
frequent concrete situations regarding the implementation of PSS (Lay et al. 2009).

The “ownership during the phase of use” parameter defines which of the two
counterparties has property rights over the asset and related equipment during the
period covered by the contractual terms. At the end of the agreed time frame, the
provider can either hold the product or sell it to the customer at the market price.
Between these two “extreme” options, there is a range of possible situations. Other
players, such as banks, could buy the asset and lease it to the customer or the same
provider, or the customer can choose to establish a cooperationwith a bank or another
external player to establish a joint venture. Venture aimed at purchasing the product.
Naturally, the financial aspects of the various configurations described above must
be carefully evaluated.

“Ownership after phase of use” refers to the parameter with which the property
right of the product is specified after the end of its operating life. Usually, two possible
options are configured: depending on who was previously the owner of the asset, the
whole package can either remain the property of the supplier, or be resold to the
provider that deals with the operations of updating or recycling the goods. In the
case of a joint venture or leasing bank, the asset can be sold to the customer who
assumes the management charges. In a nutshell, this parameter can be understood as
an indicator used to understand who is responsible for the recycling of the product
and its components.

Fig. 2.6 Ownership visualization scheme (Lay et al. 2009)
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Fig. 2.7 Ownership: type 1 (Lay et al. 2009)

Fig. 2.8 Ownership: type 2 (Lay et al. 2009)

Five configurations of use anddistribution of PSSpossession consequently emerge
and are characterized by different options of management and distribution of the
property during the product life cycle:

Type 1: this category (Fig. 2.7), considers those experiences similar to the tradi-
tional business model that allows the customer to use a certain asset or machinery
in the face of a payment without it passing ownership. This model can be seen as an
evolution of the classic formula of the rental, where the payment is made on the basis
of the number of accesses or the amount of transactions processed with the asset
contractualized. If at the end of the contract the customer does not buy the goods,
the provider may be interested in re-inserting the product (which often has not yet
reached the end of its life cycle) in new production contests.

Type 2: the second type (Fig. 2.8) does not focus on financial aspects, but rather on
operations. In this type, the personnel assigned to the tasks provided by the product
and related to its maintenance are not dependent on the customer, but are in charge
of the provider. With this formula, the customer acquires the goods from the supplier
or receives it in leasing and, then, requests its exclusive installation in its plant. This
situation is typical in contexts where the client is deprived of the adequate human
resources necessary to use highly technological products at the best.

Type 3: the third type of products (Fig. 2.9) is a combination of the first and
second types described above with orientations on financial and operational aspects.
The supplier retains ownership over the asset, uses the equipment in the exclusive
customer plant and employs personnel for operational and maintenance activities.
The provider is paid according to use or based on the parts produced using the
equipment that makes up the PSS supply.

Type 4: the fourth type (Fig. 2.10) considers that the ownership of the asset is
still bound to the supplier and there is a strong similarity with the type of PSS seen
in point 3. The substantial difference lies mainly in the location of the production
equipment. The provider installs the equipment inside the facility or directly next to
the customer’s plant that is expected to serve and produces the components required
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Fig. 2.9 Ownership: type 3 (Lay et al. 2009)

Fig. 2.10 Ownership: type 4 (Lay et al. 2009)

Fig. 2.11 Ownership: type 5 (Lay et al. 2009)

to fulfil the customer’s orders. In this way, the provider is able to cope with customer
demand peaks or offers a production capacity buffer in the event of malfunctions or
breakages. Also, in this case, the personnel assigned to the operational and mainte-
nance activities is in force of the provider, while the payment is made for units of
products processed with the equipment made available.

Type 5: the last type of PSS (Fig. 2.11) is characterized by the involvement of the
third party. It then takes the form of an operating joint venture or there is a contractor
capable of catching up with the risks associated with the ownership of the asset
investing in the purchase of the asset and using it on behalf of the client who may be
considered as a partner. At the end of the supply contract, the asset becomes property
of the customer.

At this point, it is natural to wonder why the provider and its customers should
abandon a more traditional business model in favour of those described above. Look-
ing at the benefits of each type, in the second type the substantial advantage consists
of the greater ability of the provider to use its equipment. For the other types anal-
ysed, it is necessary to refer to the following statement: “the right of ownership in
an asset is understood as the right to use the latter, to change its form and substance
and to transfer its rights entirely or some parts thereof” (Furubotn and Richter 1998).
In the traditional business model, these rights are ceded in the moment of sale. The
different divisions of ownership into PSSs allow economies of scale to be obtained
and information asymmetries to be reduced (Morey and Pacheco 2003). The first
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type of contracts, based on an evolution of the concept of rent, provides that the right
of use is disconnected from the right of possession. This implies, from a customer
point of view, that fixed costs become variable and that the real cost of use is evident
(Hockerts 2008). From the supplier’s point of view, however, it no longer makes
sense to focus on aspects related to the sale of the product and related equipment
when the payment is made for each unit of product processed with the equipment
provided. Consequently, given the interest of the provider in recovering the good at
the end of the contract, the duration of the supplied equipment needs to be expanded.

In the traditional models the customer had a poor knowledge of information
about the characteristics of the supply and the relative modes of use that guarantee
its operation. In order to balance this asymmetry and avoid being damaged by the
opportunistic conduct of the provider, considerable financial resources are required.
On the other hand, the manufacturer has full knowledge of its products and its poten-
tial so if the ownership of the equipment is not transferred to the customer but is
maintained by the supplier, the customer does not have to bear the efforts to fill
information asymmetry. In types 3, 4 and 5, the manufacturer is responsible for the
use of machinery and can use his experience to achieve economies of scale.

2.2 The Key Issue in the Customer Management

2.2.1 Improved Relationships with Customers

In PSS, unlike traditional settings, customer relationships are critical success factors
(Galbraith 2002; Tukker 2004; Gebauer et al. 2005; Davies et al. 2007; Kindström
2010; Reim et al. 2015). It is important to define the type of interaction that must
be established with customers in order to transmit value and maintain it during the
life cycle of the product (Meier et al. 2010; Barquet et al. 2013; Liu et al 2014). The
increase in interactions with the client is a signal of evolution of the relationship
towards a servitization logic (Azarenko et al. 2009). This also includes the definition
of the ways in which information sharing should take place (Windahl and Lakemond
2010; Reim et al. 2015). Customer relationship management is strictly related to the
generation of added value through direct connections and intensified contacts with
the client (Mont 2004). This implies that relationships with customers are structured
and long-term, as opposed to short-term treatment of the “product sale” context
(Mont 2004; Williams 2006). The relational course is undertaken by establishing
and constructing operational intersections, exchange of information, legal contracts
and defining cooperation rules (Matthyssens and Vandenbempt 2010).
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2.2.2 Customer Interaction

In PSS, a close relationship and improved interaction between company and cus-
tomers are the basis for the success of the development and management of the
solutions offered (Galbraith 2002; Davies et al. 2007; Cova and Salle 2008), allow-
ing the mutual creation of value through the co-creation scheme. In fact, the success
of value co-creation is heavily based on the involvement and the client’s efforts (Sheth
and Uslay 2007).

Customer participation in design, production, sales and delivery are typical of PSS
(Kindström and Kowalkowski 2009). This implies that sporadic interactions become
continuous over time and require a contractual structuring that will be further inves-
tigated. The boundaries between customer and supplier are therefore permeable to
information and experiences, favouring the osmosis of knowledge and skills that
enriches both. Given this strategic aspect, if the interactions are not managed care-
fully, the process of enrichment of the solutions offered cannot be unlocked, leading
to the failure of the customer experience. It is possible to design the interaction with
the client by analysing four aspects (Fig. 2.12):

Fig. 2.12 Key characteristics of customer interaction
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• Scope: the scope refers to the propensity of the provider to involve the clients
along all the phases of the development of the PSS. During development stage,
customer activities are an integral part of the value co-creation process and the
provider must interact more closely with the customer. Parallel to the life-cycle
phases of the product, also customer–supplier relationships are developed. The
life cycle of the product consists of conceptualization, design, production, testing,
installation, use and maintenance, while the cycle of interaction passes through
phases related to access to information, diagnosis and delivery until follow-up.

• Intensity: intensity refers to three levels of customer involvement in the devel-
opment process: “FOR the customer”, “WITH the customer” and “FROM the
customer”. The first level implies the highest responsibility for the provider, the
second one the cooperation between the two and the last one themaximum respon-
sibility on the client.

• Contribution: the set of contributions made by the customer during the co-creation
phase.

• Selection: the phase consists in selecting the contributions that the client can bring
during the co-creation phase.

2.2.3 Information Sharing

The enrichment of interactions requires a correct management of shared information
(Table 2.3). The sharing of information between company and customer is a prereq-
uisite for establishing a close relationship with the customer and therefore for the
successful implementation of service systems (Mont 2002; Reim et al. 2015). More
than that, collecting and exchanging information and understanding how to use the
data allows the manufacturer to be well informed about the client’s activities (Ulaga
and Reinartz 2011). Providing information and guidance on operational activities
helps the supplier to ensure a better service (Kindström and Kowalkowski 2014).
The information exchange, therefore, involves all the phases, from the design and
development phase to the end of life of the product. During the product design and
development phase, the customer informs the provider of his needs, objectives and
previous experiences. Then, this information is translated into product or service
features. During the operational phase, prevailing information is related to the state
of operation of the machinery, the state of wear of the components, quality perfor-
mance. The information shared at this stage then translates into repairs and plans to
improve performance and preventive maintenance of components to avoid machine
downtime.
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Table 2.3 Classification of shared information

Life-cycle phase Shared information Related aspects

Product development • Needs
• Experiences
• Design capability
• Information systems for
design and engineering

• Product specifications

Operational phase • Data related to the solution’s
operation

• Wear condition
• Availability

• Preventive maintenance
• Repairs
• Performance improvement
plans

2.2.4 Sales Channels’ Effect in Value Communication

Understanding how value is transmitted to the customer is fundamental, but compa-
nies should also rethink how to create awareness on the new service offered and how
to communicate the added value (Reim et al. 2015). In order to allow the transition
from product-centric sales to PSS logics, the sales areas should make the PSS option
more attractive than the traditional basic products (Tukker and Tischner 2006) and to
do so require adequate preparation in order to “sell the idea” with targeted marketing
campaigns. The search for new ways to transmit the value of the PSS involves a new
definition of the pre- and post-sales channels, through an internalization or outsourc-
ing of specific resources in order to develop or acquire new skills (Storbacka 2011;
Kindström and Kowalkowski 2014).

Sales Channel Configuration
Sales channels must be able to create customer awareness and facilitate evaluation of
the offer. The personnel involved in these activities must therefore be accredited in
terms of reliability, knowledge of the PSS andmust become a resource to create added
value for customer. So, sales forces should change their sales strategies (Kindström
et al. 2015). Sales parameters must be focused on the perception of value and not
on internal costs. Given the very complex and personalized nature of the PSS, the
most suitable sales channel is the direct one. Relying on third parties would be
complicated and difficult to implement given the nature of the information that is
shared throughout the product life cycle. The sales channel therefore adapts to the
reality of the PSS context. Usually, when a company distributes solutions in the B2B
context, the practice is to use direct sales channels, while in the B2C context indirect
channels are used, also considering the lower complexity of the solutions offered
(Nordin 2005) (Figs. 2.13 and 2.14).

After-Sales Channel
Once the channels concerning the distribution of the asset have been designed, it is
necessary to concentrate on those concerning the after-sales services. The manage-
ment of the field service network is a key component in the success of PSS delivery.
This includes a, for example, repair or maintenance of the product or its components
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Fig. 2.13 Direct distribution channel (B2B)

Fig. 2.14 Indirect distribution channel (B2C)

Fig. 2.15 Indirect channel, service supply (B2C)

at the end of the life cycle before and after disposal or recycling of materials. If you
talk about activities that directly support operations, the technicians take great care.
The technicians, in fact, are often in contact with the customer and the latter tends
to be confident with them (Ulaga and Reinartz 2011). For this reason, in the PSS
business models the after-sales channel should be highly integrated with the sales
channel dedicating to the customer a unique and specific line of communication
on which the entire customer–supplier relationship is based. Coherently with the
specificity of the communication channel, specific teams must be set up to manage
customer problems (Gebauer and Kowalkowski 2012; Kindström et al. 2015). To
understand how the after-sales channel should be managed, the complexity of the
service and its intensity must be assessed. Usually, when the service is very complex
in terms of know-how and must be provided with extreme frequency, the practice
is to make use of a subcontractor who works on behalf of the provider, while if the
service component is relatively simple to manage, or should be provided with low
frequency, the provider should evaluate the internalization of this activity to maintain
a direct channel with the customer (Nordin 2005) (Fig. 2.15).
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2.2.5 Different Contractual Models

The introduction of the PSS requires the supplier to move to a new pricing discipline.
The traditional cost-plus approach, in which the price was obtained by summing the
costs of production, design and development and a margin which constituted the
producer’s profit, is replaced by a value-based logic (Rapaccini and Visintin 2015);
in this case, it ismore difficult to understand if and how the productwill cover the costs
incurred and risks and potentialities are difficult to predict, but the newpricingmodels
guarantee profitability because very often the value that the customer is willing to
pay is higher than that obtained with cost-plus methods (Oliva and Kallenberg 2003;
Tukker and Tischner 2006; Neely 2009). Ownership of the asset is one of the most
critical aspects of the contract: as seen above, it can remain in the hands of the
supplier or be transferred to the customer. If it is not transferred to the customer,
the rights concerning all the activities related to it must be carefully established in
order to avoid unpleasant disputes during the use phases (Richter et al. 2010) and it
is crucial to define reliable outputs to be included in contractual terms (Bonnemeier
et al. 2010). There is a need to turn the offer into terms and specifications such as to
describe what and how it is distributed to the parties of the contract (Azarenko et al.
2009; Meier et al. 2010; Reim et al. 2015). The contracts are complex and concern
the procedures and penalties that take place in the case of non-satisfaction of the
clauses. Also, in this case, it is possible to use an approach that analyses the nature of
contracts according to their context of use (Reim et al. 2015). A contract PSS should
be built with a view to shed light on all aspects concerning the rights and duties of
each party.

Many supply contracts are extremely complex and their terms must be adapted
taking into account the context of the PSS. This complexity varies according to the
quantity of specified regulations, so itwill vary according to the businessmodel linked
to the PSS. Contrary to complexity, the level of contract formalization indicates how
much it should be readjusted to each new customer. Very formal contracts tend to
be less complex, since they have to adapt to a vast number of contexts (Reim et al.
2015). Long duration is an unavoidable factor in PSS contracts, so companies should
establish an appropriate balance between the interests of the parties. According to
Richter and Steven (2009), the contractual phase plays a key role in the definition of
the business model: its formulation has a greater impact on profits than the choice of
the business model with which to operate. In order to maximize the value generated,
it is essential to align the characteristics of the business model with the contractual
terms regarding the aspects of liability and risk representation. More in detail, there
are three key aspects to be carefully taken into account: (1) responsibility and terms
of the agreement, (2) complexity and formalization and (3) level of risk.

1. Responsibility and terms of the agreement: concern how the tasks are divided
between the parts of the contact and which specifications are necessary to clar-
ify rights charges from a purely legal perspective. In product-oriented types, the
customer is the owner of the product and the only responsibility of the provider
regards the services related to the product. This means that the contract must
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establish and define the level of service provided and the outputs. With a supply
contract, the tasks to be performed and the time frames to complete the activities
must be included. It is equally important to agree on payment terms and how
additional costs are credited in case of repairs (Azarenko et al. 2009). The con-
tract should concern the management of shared information (Schuh et al. 2011).
In use-oriented contexts, certain terms such as availability, price, control over
machinery and responsibilities for losses caused by periods of non-availability
must be reported in the contract. In this case, since the ownership of the product
is not transferred to the customer, the decision rights must be allocated carefully
(Richter et al. 2010). The client’s responsibility is greater in the use-oriented
context rather than the product-oriented one, but reaches its maximum in result-
oriented realities because the provider has complete responsibility for ensuring
the result (Meier et al. 2010). As the level of responsibility increases, the terms
of the agreement become extremely important. This not only leads to increased
responsibility, but also a great need to share information. Often, however, infor-
mation can be sensitive, so there is a need to agree on what information to build
interchange.

2. Complexity and formalization of the contract: formalization is higher in contracts
for product-oriented because this type of offer solutions is very standardized,
and this makes very similar contracts possible in different contexts. The lowest
level of formalization is expected to be found in result-oriented models because
they offer unique and unrepeatable solutions to each individual customer. The
complexity increases with the increasing responsibility of the provider. Agreeing
on the services provided when working in a product-oriented context is not very
complicated and both parties must check whether the shrewd are respected or
not. The level of complexity is maximum in result-oriented contexts because the
result must be guaranteed according to well-defined specifications. Moreover,
as the customer–supplier relationship grows, the complexity of the agreements
also increases. In these cases, it may be useful to make use of several parallel
contracts (Azarenko et al. 2009).

3. Level of risk: usually, the level of risk increases when the provider moves from
a product-oriented to a results-based model, but this is not necessarily valid for
all types of PSS. The provider could see a way to secure premium incentives
when taking a major risk share. In product-oriented contexts, risks are mainly
linked to situations where more resources are needed to meet the terms of the
contract, which would oblige the provider to review its operations. However,
even a customer’s averse behaviour is also a risk that can be mitigated through
terms added to the agreement (for example, revocation of the guarantee when
the customer does not meet the terms of the contract) (Azarenko et al. 2009).
The risk of incorrect behaviour of the customer increases in the case of use-
oriented models because the ownership of the product remains in the hands
of the provider. This makes it necessary to agree on the decision rights and
what costs will be linked to the use will be discharged on the customer (Reim
et al. 2015). For suppliers, the main incentive for this type of contract is the
higher revenue expected from the service offered. In result-oriented contexts, in



2.2 The Key Issue in the Customer Management 51

Table 2.4 Schematization of contracts characteristics

PSS category Liability and terms of
the agreement

Formalization and
complexity

Risk component

Product-oriented • Charges for
services

• Agreement on
tasks, payments
and information
management

• High formalization
• Low complexity

• Low risk
• Adverse behaviour

Use-oriented • Charges
concerning
availability

• Definition of the
level of availability
and monitoring
activities

• Average
formalization

• Average
complexity

• Average risk
• Adverse behaviour

Result-oriented • Charges
concerning
performance

• Low formalization
• High complexity

• High risk
• More freedom for
provider

which the contract is based on the guarantee of certain performance, the risks
are mainly based on the achievement of the patented results. In this case, the
entire responsibility falls on the provider and usually this type of solution is
proposed only by a limited number of entities capable of taking on such a risk at
a high premium. The client, for his part, benefits from the reduction of the efforts
necessary to achieve certain results.

Table 2.4 summarizes the different contractual models of the three PSS categories

Seven Key Facts
• The shift towards servitization brings significant changes in the role of cus-
tomers and their involvement from the design to the delivery of the offering.

• The value proposition at the core of servitization can be declined according to
customer value, value co-creation, product ownership and service offering.

• The value for customer can consist of tangible and intangible elements, i.e.
performance, customization, cost reduction, risk reduction, usability and
contract flexibility.

• The service offering is one of main distinctive elements of a PSS: there
can be services that support the product or services that support customer
activities, and the value logic can be focused on inputs or either on outputs.

• Value co-creation is a central element in the value proposition of servitiza-
tion: the customer is directly involved in value creation process.
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• Unlike traditional selling, servitization does not (always) involve shifts in
product ownership: the customer pays for product’s performance and not for
possession.

• Key element for the success of servitization and PSS is a mindful manage-
ment of relationship with customers and their involvement: this might imply
a redefinition of channels, interactions, and contracts.
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Chapter 3
Product Service Systems’ Competitive
Markets

This chapter introduces three keystones of the competitive advantage given by the
servitization strategy: sustainability, sharing economy/collaborative consumption
and circular economy.

Subsequently, we analyse a key issue concerning whether PSS brings significant
changes in the competitive structure of a market, and how it may affect in different
ways B2B and B2C contexts. Since no specific trends seem to emerge in relation-
ship with a particular category, the final aim of this chapter is presenting different
examples of PSSs drawn from the most relevant industries impacted by servitization:
manufacturing, sustainability driven and digital driven ones.

3.1 Contemporary Social and Economic Context

3.1.1 Sustainability

In the last 30 years, sustainability and its threefold impact on economic, environ-
mental and social dimensions become a key point for managers seeking new chances
and willing to explore new paths in the value creation process. Pressures determined
by competitive contexts, national and international policies, together with the “green
paradigm”, also shaped the aspect of sustainability.

According to Elkington (2002), the process of sustainable development “involves
the simultaneous pursuit of economic prosperity, environmental quality, and social
equity”, while an extension of this concept can be found in sustainable manufactur-
ing, which “refers the creation of manufactured products that use processes that are
non-polluting, conserve energy and natural resources, and are economically sound
and safe for employees, communities, and consumers” (Khorram-Niaki and Nonino
2018). In this context, the ability of addressing economic, environmental and social
aspects through integration is a key aspect in the development of successful business
models (Lozano 2008). Even if sustainability is acquiring a considerable impor-
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Fig. 3.1 Key criteria to optimize sustainability through PSS (Maxwell and van der Vorst 2003)

tance, there are, however, some uncertainties for future sustainable developments
that remain (partially or completely) unaddressed like, for instance, issues related to
fossil fuels, their unpredictability and fluctuations of prices, the usage in production
processes of non-renewable inputs (rawmaterials characterized by scarcity), environ-
mental pollution that continues having a rising trend and other issues such as space
availability, landfill taxes and the need for more radical measures for environmental
protection.

PSS can be a possible answer towards these sustainability concerns since it allows
companies to address systematically and simultaneously all three dimensions of
sustainability. Indeed,Maxwell and van derVorst (2003) listed an exhaustive series of
criteria to highlight this PSS’s unique capability which are in particular functionality,
quality, technical feasibility, compliance with legislation and others, as shown in
Fig. 3.1.

Furthermore, Shokoyar et al. (2014) developed the concept of sustainable product
service system, schematized in Fig. 3.2. With this term, authors labelled a specific
type of PSS that is designed and implemented with the specific aim of achieving
sustainable development during the product life cycle and its end of life.
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Fig. 3.2 The concept of sustainable product service system (Shokoyar et al. 2014)

Examples of organizations employing PSS offerings are the case of AMG (a
company selling natural gas in Palermo, IT) offering a “solar heat service”: “The
consumer pays for receiving a service, comprehensive of final result, from installation
to the thermal-energy meters and the transportation of methane to the boilers. It also
granted the maintenance of the equipment” (Manzini and Vezzoli 2003). Thanks to
this, “firms will have an incentive to prolong the service life of products, […] to
make them as cost- and material-efficient as possible, and to re-use parts as far as
possible after the end of the product’s life” (Tukker 2015). Furthermore, product
design and manufacturing can no longer be the only source of competitive advantage
and differentiation: product–service integrated solutions bring innovation potential,
adding value to the total offering (Roy and Cheruvu 2009). This could be the simple
case of extra services added to the product offering, with the aim of prolonging
product life cycle and utility through time (for amore sustainable performance),while
providing to customers a more satisfactory experience, worthy of extra revenue.

The above definitions and examples highlight PSS’s ability in covering at the same
time the threemain dimensions of sustainability addressing social and environmental
issues, while still presenting a meaningful value proposition, together with a high
degree of flexibility offered, which is the main advantage behind the success of this
business model (Barquet et al. 2013; Velamuri et al. 2013). In recent years, thanks
to ICT advancement and digitalization, sustainability gained new life, with the rise
of new concepts, i.e. circular economy (Witjes and Lozano 2016) and sharing econ-
omy (Bouncken and Reuschl 2018). Environmental (and social) concepts acquired
through years a key importance in determining firms’ performance and success over
competitors (Kuijken et al. 2017). Among factors securing long-term competitive-
ness and operational success, the development of sustainable offerings plays a major
role: reaching social and environmental achievements can have significant economy
consequences (Miles et al. 2009; Patzelt and Shepherd 2011). Given this context, PSS
can act as connecting point between environmental/social performance and economic
needs of businesses, because it allows companies to meet evolved customers’ needs
with also a clear focus on sustainability: thanks to this, organizations can secure
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Fig. 3.3 Causal loop diagrams of environmental (a), economic (b) and social (c) dimensions of
sustainability (Lee et al. 2012)

competitiveness and sustainability at the same time (Cook et al. 2006; Azarenko
et al. 2009).

To give a graphic representation, Lee et al. (2012) adopted system dynamics to
represent the impact of PSS on the three dimensions of sustainability (Fig. 3.3). In the
case of social impact (Fig. 3.3c), for instance, there is a positive influence of quality
of life on PSS acceptance, which, therefore, determines a rise in PSS sales, and these
sales can impact different aspects of wellness and social dimension, resulting in an
improved level of life quality, generating a positive cycle.
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3.1.2 Sharing Economy and Collaborative Consumption

In recent years, collaborative-consumption-based businesses have become increas-
ingly common. The concept of collaboration can be expressed in different forms:
it can involve face-to-face interactions or it can be developed through the Internet,
increasing peer-to-peer bonds. Many customers are offering access to products and
services without the need for exclusive possession. The concept of collaborative con-
sumption was developed by Rachel Botsman and Roo Rogers in the book “What’s
mine is yours: the rise of collaborative consumption” (2010). This concept was pre-
sented in the list of “Ten ideas that can change the world”; written by Time magazine
(2010). What Rachel Botsman emphasized is that people have evolved from simply
sharing information to connecting with others until they come to collaboration: there
has been a transition from “I” to “We”.

Furthermore, new network technologies (for example, smartphones and social
networks) provide the efficiency and social glue that drive a critical mass of col-
laboration. A new belief in the relevance of the community is leading to a change
in lifestyle; it is slowly moving from the era of unbridled consumerism to that of
sharing and cooperation.

A complete definition of the phenomenon under analysis is as follows: “Collabo-
rative consumption is a cultural and economic model based on access to goods rather
than their exclusive possession; through technology and peer to peer, the movement
reinvents the traditional concepts of sharing, borrowing, trading, renting, donating
and exchanging” (Botsman and Rogers 2010). Therefore, the fundamental pillars of
this phenomenon are possibility of reaching a critical mass, effective exploitation of
goods that would otherwise be unusable, intelligent management of common goods
and trust towards people who do not know each other directly.

The first aspect to consider for understanding collaborative consumption is the
definition of the actors involved. There are two possible actors who take part in this
process; the first is the “peer provider”, the person or organization that provides the
assets of sharing and the second is the “peer user” that is the person or organization
that physically benefits from the available assets. Another preliminary step is the
classification of the types of collaborative consumption based on the characteristics
they possess. This is necessary because many businesses such as local exchange
trading systems, social lending, car sharing, clothing swapping, peer-to-peer rentals
and many others are collaborative consumption systems and should be organized
into different categories according to pre-defined criteria, as for example the type of
relationship/exchange between peers or the nature of underlying goods.

Together with the concept of collaborative consumption there is also that of col-
laborative lifestyle. This is mostly intangible in the sense that involves the exchange
of intangible assets such as time, space and activities. More precisely, it concerns
the sharing of workspaces, gardens and food; it also includes sites related to social
loans and the rental of special housing.
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Case Study
The Context of Sharing Economy

Case 1: BlaBlaCar
The history of BlaBlaCar develops in parallel in two European states. In

France, BlaBlaCarwas found in Paris in 2006 under the name of Covoiturage.fr
and became established in just a few years as a new mode of transport for
millions of French, especially young people. In Italy, in February 2010, pos-
toinauto.it was born from the idea of a group of students who had experienced
trips shared abroad, particularly in France and Germany. In March 2012, pos-
toinauto.it became part of the now international network of Covoiturage.fr,
which changes its name to BlaBlaCar. Following this important step, the pos-
toinauto.it team decides to rename the site in BlaBlaCar.it, determining the
effective union of the two platforms.

Once registered, the user can offer and/or request passages to other users
in turn. It is required to simply choose the date, place of departure and place
of arrival and the options will appear on the screen available. These are pro-
grammed shifts from city to city, trips that drivers would have anyway per-
formed alone. Having free seats, the costs can be amortized by sharing one’s
own half with other users. While private transport within cities is very regu-
lated, as far as long-distance travel is concerned, there are no particular rules
to follow and those who offer a ride on BlaBlaCar do not do it for work.

Who are those who come into contact with the BlaBlaCar business? On the
one hand, those who sign up for the platformwith the purpose of providing one
or more seats and, on the other hand, the people who use this service. On the
one hand, there is the search for a possible monetary saving of those looking
for a passage and, on the other, the possibility of sharing one or more seats,
thus benefiting from both an economic and a social point of view. BlaBlaCar
has two categories of customers: drivers and passengers. Drivers are people
who own a car and have one or more seats available that they want to share
with one or more passengers. The latter are all those who do not own their own
cars, those who want a cheaper alternative to other forms of transport or those
who simply want to travel and meet new people.

Users can register and create an account through the company’s website or
through their app. Once registration is complete, users can access all platform
options, search for passes and passengers, evaluate other users and record
payment details. The company provides support to its users through frequently
asked questions and online forms. In addition, BlaBlaCar keeps its subscribers
updated on platform developments through its blog and allows customers to
interact with it through various social channels.

The platform allows customers to save on long-distance travel by sharing
costs with one or more users. The BlaBlaCar community functionality makes
driving a safer and more social experience as drivers are not forced to make
long journeys on their own.
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The company’s rating system also allows users to view and evaluate poten-
tial travel partners before accepting it. Because security can be of particular
importance to users who rely on travel-sharing services, BlaBlaCar offers an
option for women only, allowing members to create travels where the driver
and all passengers are women.

All BlaBlaCar journeys are insured for free, with travel quotas that do not
affect drivers’ insurance policies. In addition, BlaBlacar encourages a more
environmental friendly approach by using parking spaces that would otherwise
be empty.

The possibility to choose their own passengers and, on the other hand, their
driver can become in some ways a negative aspect of the service: in this way,
the most socially marginalized people will find it difficult to be accepted by
other users.

BlaBlaCar operates a network of partners, including franchisees for market-
ing, travel agencies and dealers. All BlaBlaCar races in France and the United
Kingdom are covered by AXA’s travel-sharing insurance.

In addition, the company has started marketing partnerships with travel
operators and markets. He recently collaborated with IRCTC, a subsidiary of
Indian railways, to advertise its ride-sharing services to users whowish to book
tickets for city-to-city journeys.

BlaBlaCar has also established a partnership with the European VINCI
Autoroutes motorway concession operator, which now offers an automated
toll payment for two trips each month booked on BlaBlaCar.

Decisions about BlaBlaCar’s business decisions are influenced by its board
of directors and all the various investors in the company.

Themain resources of BlaBlaCar are its software platform, IT infrastructure
and marketing partners. Furthermore, another key resource of the company is
its community of drivers and passengers.

BlaBlaCar develops, maintains and markets a travel-sharing platform that
connects drivers with passengers, willing to share the cost of long car journeys
between cities. The platform incorporates features such as ratings and reviews
of other members and control of social networks. The company also offers a
customer service dedicated to its users and manages a network of partners.

The objectives of BlaBlaCar are summarized with the concept of tri-profit:
the company’s success is assessed in environmental terms (less pollution),
in social terms (meeting between different people and travel sharing) and in
economic terms.

BlaBlaCar generates revenue by taking a commission on payments made
by passengers to drivers. For each payment made by passengers to cover the
driver’s travel expenses, BlaBlaCar takes 12%. Based on this business model,
drivers set a price per seat on which BlaBlaCar adds a small amount to cover
12%.
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The company incurs costs in relation to the payment of its 360 employees
and themaintenance of the software platform and IT infrastructure. In addition,
the company also has costs related tomarketing and advertising, aswell as fixed
costs in the form of rent for its 22 offices.

The BlaBlaCar service is not only innovative from an economic point of
view, because the users who use it gain real benefits in terms of savings and
flexibility, but also from the social point of view, because the relational dimen-
sion that connotes the service is so much a distinctive side of the same, a driver
for the users but, above all, an output generated by the same.

BlaBlaCar, redefining the sharingmobility service as a low-brokeredmodel,
not only changes the way a company responds to the need for mobility but
also fulfils that “re-socializing” function which is one of the biggest promises
collaborative economy.

Case 2: Couchsurfing
Casey Fenton, a young graduate, wanted to visit the world, but did not have

the slightest intention of staying in a hotel or tomove towards a hostel. He, thus,
searched the university’s online database and sent this request to hundreds of
university students. More than 50 young people responded to his appeal after
just 24 h.

Choosing his hosts for the period he was staying there, he lived an incred-
ible experience: they did not simply offer him free accommodation, but lent
themselves to accompany him to the city, making him visit local places that
he would never have discovered. Fenton and his co-founders created a web
portal to allow other people to experience similar experiences. It was 2004 and
Couchsurfing.com was born.

The name chosen literally indicates the activity of “jumping from one sofa
to another” and through its service today the members of the portal choose
to share their lives, their experiences with travellers from all over the world,
meeting foreigners, the founders are nothing more than “friends who have not
yet met”. The main objective is to make the trip “a truly social experience”.

The social contact is the engine that pushes, on one hand, the hosts to make
available a bed, a sofa, any type of accommodation in a totally free, on the
other, that moves the surfers to find a place to stop in destinations usually new
and unknown.

Intercultural exchange, connection and sharing are the ingredients that char-
acterize the service and that have made it successful.

The people who can get in touch with the Couchsurfing business are mainly
university students, adventure seekers and, in general, all those who want to
find a free and “social” alternative to traditional hotel accommodation.

What are the needs of the “actors” that Couchsurfing intends to satisfy? In
addition to the need for savings, what the company offers is above all mem-
bership in a community of travellers, people linked to each other by a sense
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of sharing, both material goods (sofa and/or bedroom) but, in particular, of
different cultures.

The customers to whom the service is addressed are on the one hand the
“surfer” travellers who decide to give up the comforts that a hotel can offer
and “please” to share a place for the night with other people and on the other
the “host”, or who provides a room or just a sofa for the “surfer”. These are
mainly young people, university students and, in general, those who have a
strong sense of adventure and adaptation.

Couchsurfing has created a real community of travellers; in this way, all
users can relate to each other and compare their experiences.

Couchsurfing not only focuses on providing a free overnight accommoda-
tion service but above all on creating a community of travellers, in which the
most important values are respect, curiosity towards new cultures and sharing.

To increase the confidence of hosting on the site there are a series of assess-
ments visible to all members, including the profile (with photos and basic
information), references (can be positive, negative or neutral) and other useful
information for all users.

The main partners of Couchsurfing are the community of travellers, the
various hosts present on the territory and all the investors that allow the business
to progress.

In addition to the web platform and the entire technological infrastructure,
the most important resource of Couchsurfing is its community of travellers,
made up of more than 14 million people and 200,000 different cities.

The most important activities carried out by Couchsurfing are those related
to the design and maintenance of the web platform, customer support and
community management.

Using the service offered by the site, it is possible to reduce all the waste
present in the management of a house/apartment, such as water and energy, as
well as a significant reduction of emissions into the atmosphere.

Couchsurfing’s main goal is to expand the community of people with a great
sense of adventure and adaptation, in order to promote a sustainable and social
alternative to traditional housing.

The service offered by Couchsurfing is free: guests are invited to offer their
help at home to help the host in the various tasks but there is no cash payment.
Until 2011, the company defined itself as non-profit and was supported by free
donations; in the same year, it was converted into a profit-making company,
supported by various investors.

The costs that support Couchsurfing are related to the maintenance of the
web platform, the mobile app and advertising.

(Information provided are taken from companies’ websites blablacar.com
and couchsurfing.com).
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3.1.3 Circular Economy

The concept of Redistribution Markets can be seen as being originated by an ideal
intersection between Collaborative Consumption and Circular Economy. The idea
behind this model is that goods previously owned by someone who no longer needs
them can be redistributed to other users. Examples of this redistribution market sys-
tem can be Freecycle, Share some sugar and eBay. These businesses can consist of
completely free trade, sale of goods in exchange for money or credits or even a mix
of the two payment methods. Exchanges can be made between complete strangers or
between acquaintances belonging to a specific network; the transaction may involve
objects of equal value or similar value. The redistribution markets promote the recy-
cling of unused goods in order to reduce waste and extend their life cycle, the term
redistribution is part of the 5R list: reduce, recycle, reuse, repair and redistribute. The
“greener world” concept and collaborative consumption are certainly fundamental
movement for the maintenance of the environment around us (Botsman and Rogers
2010). It can also be said that the exchange of used goods is not really a new phe-
nomenon but rather rooted in past traditions, unfortunately in the twenty-first century
this practice is not as widespread as it should be. However, once again, the Internet
has revolutionized the concept of exchange and is making redistribution an increas-
ingly attractive move with a significant reduction in transaction costs. Transaction
costs are considered as costs for making any form of exchange or participation in a
market. Before the advent of the Internet, the transaction costs of unwanted goods
were much higher; the correspondence of interests, the management of transactions,
negotiations and after-sales activities were not so easy. Now that it is possible to deal
in a market without barriers, the application of a redistribution market is practical,
beneficial and sustainable.

The redistribution market has two unintended but positive consequences as fol-
lows:

• Environmental benefits: The goods are continuously circulating, their life cycle is
lengthened, andwaste and carbon emissions are reduced. The transport of recycled
products has less impact than the production of new items.

• Community construction: The interactions that derive from these systems stimulate
the connections between people and consequently the creation of a lasting social
capital.

Case Study
The Context of Circular Economy
Case 1: AHLMA

It is estimated that global fabric production is responsible for 20% of indus-
trial wastewater, and emits more greenhouse gases than aviation and interna-
tional shipping. Above all for this disturbing fact, many companies in the textile
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sector have implemented the circular model in their supply network, to reduce
pollution, waste and improve the efficiency of the company system.

Consider a company in the textile sector, based in Brazil, which is supplied
by around 70 dedicated suppliers. It can be classified as a “top-down” company.

Before using the circular model, it used the classic linear model, in which,
however, there were many limitations. For example, the large volumes of waste
generated can be considered as unexploited opportunities: more than half a
billion dollars are lost from the system every year due to underutilized clothing
and negligible recycling rates.

Based on these considerations, AHLMA was created to offer a tangible
solution through high-quality, economical and unisex clothing lines.

In fact, it has reinvented the operating system of the textile industry, from the
conception of the product to the experience of the final customer. The circular
model is conceived not only as regards the materials, but is extended to the
whole system.

In the traditional model, decisions come down from designers to stylists and
then to manufacturers, regardless of the availability of materials. To address
this problem, AHLMA brought together industry stakeholders around the idea
of decentralized decision-making and collaborative creation of clothing based
on current local market conditions, such as considering the actual availability
of materials, and adapt to their eventual change.

The activities carried out by AHLMA have been multiple, including the
following:

• Over 80% of raw materials derived from the remaining fabric due to the
mismanagement of other textile companies. In thisway, the use and necessity
of raw materials are reduced and, consequently, the production costs of
AHLMA’s clothes are lower. This entails extra revenue for suppliers.

• “open source” design: All the design and model codes are available on the
website, in order to expand the influence on a global level. In this way, they
allow anyone to replicate their style to make clothes with specific materials,
which are available to them.

• Lean inventory: Since online trade accounts for the majority of sales, with
this inventory it is to reduce large surplus cases.

• Use of reusable shipping boxes: In this way, the companywants to encourage
the consumer to use these boxes again in other applications.

• Instructions to keep and extend the life of the clothes, available on thewebsite
or printed inside the clothes.

• Presence of a physical “concept store”, where customers can take advantage
of a cleaning service that uses only non-toxic solvents. In addition, in this
“store”, there is a laboratory to repair and extend the life of clothes, through
the maintenance and remodelling of them.
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All these activities have produced the expected benefits: positive revenue for
producers; in the value chain the relationships between the actors of the supply
network have been reinvented, to improve the processes; the fabric represents
the lowest cost in company inputs; up to now, over 10,000 items of clothing
have been produced using recovered fabrics; there has been a change in the
consumer mentality: from fast fashion to conscious fashion.

Case 2: Choisy-le-Roy
The dependency of the automotive industry on raw materials and some

precious metals is a major obstacle and presents challenges for supply man-
agement. It is estimated that 60% of global supply is destined for car produc-
tion. In addition to the shortages and difficulties in the procurement of metals,
rare or not, the increase in global demand for raw materials has caused costly
price increases. For the automotive industry, these additional costs increase by
several million euros each year.

It is, therefore, logical that the main concerns of the producers are to be
able to anticipate any shortcomings and ensure supply. For this reason, tech-
nological solutions have been developed to limit the current dependence on
terrestrial metals. According to the Ellen MacArthur Foundation, around 12
million vehicles are collected annually in the European Union, equivalent to
millions of tons which are indeed a valuable resource. Using this resource,
investing in recycling technologies and increasing the use of recycled material
provide a very promising perspective.

The regeneration and the restoration involve the bringing back a part, or a
product, to the state as close as possible to the original one, and therefore to its
characteristics.

The production of reconstructed car parts began in 1949 in Choisy-le-Roy,
located in France. Since then, the factory has constantly diversified its produc-
tion. In fact, as the yearswent by, injection pumpswere first produced, followed
by reducers, injectors and turbo compressors. Nowadays, 325 employees work
on the site, producing on demand and guaranteeing the engineering and pro-
duction of six types of mechanisms.

The regenerated parts are exclusively used for the repair of vehicles currently
in use.

The advantages are many, including the cost: this process is 30–50% less
expensive, to ensure warranty and safety to their customers, the regenerated
parts are subjected to the same quality control tests of the new parts.

By extending the life of vehicles, maintaining value and saving energy, so
as to reduce waste, it has created a complete circular model. Furthermore, this
activity involves a skilled workforce and creates jobs locally (impact on social
dimension of sustainability as well). In fact, in order for this process to be con-
sidered economically interesting, the regeneration must be carried out within
the market in which the vehicles are used. If the pieces to be processed were
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shipped abroad to perform these operations, this would not be economically
advantageous.

The numbers speak for themselves: 80% less energy, 88%water, 92%chem-
ical products and 70% less waste production.

In terms of raw materials, the plant does not send waste to the landfill. It is
estimated that 43% of carcasses is reusable, 48% is recycled in the foundries
of the company to produce new parts, while the remaining 9% is valorised in
the treatment centres.

This means that the whole process is waste free. As the economy teaches,
we must never stop in the development of processes, but we must always
try to improve them. As far as the mechanical parts are concerned, they are
generally made with a view to repair, but it is possible to go further in the
research to improve the materials used and the parts produced. Engineering
studies are underway to develop the “future” mechanical parts, for example,
by improving their design, in order to make dismantling easier and to increase
the recyclability of materials. Other studies are deepening a review of the
acceptance criteria and the interchangeability of the components. It is still
too early to evaluate the benefits and profits of these different initiatives, but
research is going in the right direction by showing it as a very promisingmarket.

(Information and data for the first case AHLMA are taken from the Ellen
MacArthur Foundation (ellenmacarthurfoundation.org/case-studies) and from
company’s website ahlma.cc.

Information and data for the second case Choisy-le-Roy are taken from
the Ellen MacArthur Foundation (ellenmacarthurfoundation.org/news/the-
circular-economy-applied-to-the-automotive-industry-2)).

3.2 Product Service Systems in B2B and B2C Markets

Servitization requires companies to undergo a considerable transformation according
to different elements and characteristics to be taken into account. A key element in
this transformation is the destination market or, to better say, the market in which
the company operates or the one in which the company wants to expand with the
servitized offer. Whether this is going to be a B2B or B2C context, some significant
changes occur, and these differences must be taken into account. Table 3.1 contains
some examples of servitized offerings in different B2B and B2C contexts.

As it can be seen from Table 3.1, there is a majority of B2B cases emerging from
practice: this ismainly due to the fact that PSS started its development in the industrial
manufacturing B2B context, where nowadays it has a considerable diffusion. More-
over, PSS-related offerings are more suitable for B2B markets, where providers and
customers are more likely to build more rational relationships. For example, Arcelor-
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Table 3.1 Examples of different PSSs in different markets and contexts (Laperche and Picard
2013)

Degree of servitization Categories of PSS Examples

Low servitization Customization of manufactured
products

B2B
• Steel solutions (Arcelor Mittal)
• Energy-efficient solutions
(STMicroelectronics;
Schneider Electric)

• Sustainable habitat solutions
(Saint-Gobain)

• Solutions in energy and
construction (Vinci)

B2C
• Global solutions to reduce
environmental footprint (Air
Liquide)

Development of additional
product-related services:
Information and training

B2B
• Training on technology use
(STMicroelectronics)

• Creation of training centres
(Saint-Gobain)

• Information and training on
energy consumption
(Schneider Electric)

• Provision on environmental
information from eco-design of
products (STMicroelectronics,
Vinci)

B2C
• Training on eco-driving
(Renault)

Development of additional
product-related services:
End-of-life services

B2B
• Collection of steel for
packaging (ArcelorMittal)

• Sorting technologies for
recycling centres
(ArcelorMittal)

• Aircraft dismantling service
(EADS)

• Collection of vehicles at the
end-of-life stages (Renault; JV
Indra)

• Collection of wastes on
construction sites (British
Gypsum and Placoplatre;
Saint-Gobain)

• Collection, recycling,
dismantling services
(Schneider Electric)

High servitization Use-oriented services B2C
• Package offering the Z.E. Box
(Renault)

• Mobility services related to the
use of electric car (Renault)



3.2 Product Service Systems in B2B and B2C Markets 69

Mittal operates in the steel industry, where it develops and sells solutions linked to
lightweight steel for automotive firms; Saint-Gobain realizes insulation solutions
(mainly for exteriors) to meet the many needs of companies operating in the building
industry; Schneider Electric is focused on the development of energy management
systems for a more efficient measurement and management of energy usage. Com-
panies mostly concentrate in two areas for the development of extra services, which
are the area of training and take-back/dismantling services. For what concerns train-
ing and educational activities, these are extremely valuable in the B2B context, since
they allow companies to ensure a better exploitation and utilization of assets, meeting
one of the most important drivers behind PSS adoption. Indeed, Saint-Gobain real-
ized training centres in several countries, while Vinci (construction industry) adopts
Life Cycle Analysis to allow its customers to monitor the environmental impact of
buildings throughout the whole building process.While in some cases, these services
have a direct effect on the utilization of assets, allowing for a better usage rate and
efficiency in consumption, and in some other cases, these services are aimed at mon-
itoring and providing feedbacks on the physical components of PSSs; in these cases,
the effects are more indirect and can be utilized to address environmental issues and
legislative pressures.

Other services concern the management of end of life of products and, more in
general, of physical components involved in the offering: ArcelorMittal developed a
system to recollect steel parts used in packaging; EADS manages the dismantling of
aircrafts and clean-up (collection) services formilitary sites; other similar services for
take-back have been implemented also by Schneider, Renault (also in B2C markets)
and Saint-Gobain, which outsourced this service to other companies (BritishGypsum
and Placoplatre) in different countries.

On the other hand, in B2C contexts there is a tendency for an “irrational” com-
ponent since customers are less willing to embrace ownerless consumption (one of
the main barriers to PSS analysed in Chap. 1). Indeed, the most successful examples
of PSS in B2C markets are those related to sharing economy, and particularly to
sharing mobility, i.e. bike and car sharing. It is interesting to note that, even if PSS
is more diffused and well accepted in B2B contexts, some of its more radical forms
are appearing in the B2C markets, also with a non-negligible rate of development
and innovation.

Comparison between different use-oriented PSSs like, for instance,many success-
ful examples of sharing mobility and sharing economy business models shows that
this particular offering is experiencing a good answer from market and customers.
In the examples provided, the cases present two different offerings (bike sharing
and co-working) from different companies with different aims. Indeed, the first one
(the advertisement company that developed the bike-sharing model) is a big multi-
national company with a volume of net sales of more than 700$ million; the second
one instead is a small company, operating mainly in Italy and in few other European
countries with a limited number of spaces/offerings. Thus, it can be stated that the
use-oriented formula, based on concepts of sharing/leasing/renting and pay-per-use
payment systems, is probably the case of PSS implementation that faced the most
encouraging answer from the market. Instead product-oriented and result-oriented
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offerings showed non-uniform results in terms of competitiveness, depending on
some characteristics that are specific for each offering and business model.

3.3 Product Service System in the Traditional
Manufacturing Industries

The traditional manufacturing context is where the PSS witnessed the first and suc-
cessful experiences linked to its implementation and diffusion. As already evidenced,
this is mainly due to the fact that, in this context, the PSS is developed and sold in
B2B markets, where companies involved act and take decisions on more rational
bases rather than the B2C markets. In this context, we can find the most “simple”
examples of PSS development, mainly belonging to the product-oriented category,
but we have as well some offerings that involve amore radical degree of servitization.
The box below reports the case of a single company developing and offering both
product-oriented and result-oriented solutions.

Case Study
Different PSSs, Different Outcomes, Same Company

The first PSS analysed is a product-oriented offering, employed by a firm
selling modular carpets and operating in a B2B context: the company sells
modular carpet tiles to its customers, including an all-encompassing series
of services like installation, maintenance, substitutions, removal and recycle,
maintaining a traditional seller–buyer relationship with customers. The com-
pany mainly adopted PSS for the development of a circular economy system,
mainly related tofirm’s environmental concern. The interviewedmanager (Vice
President of Product and Innovation department) clearly recognized the PSS
as a source of competitive advantage and extra revenue, thanks to some impor-
tant services like take-back programs involving dismantlement and recycle of
end-of-life products. The most important source of competitive advantage has
been recognized as the series of processes involving an entire reconfiguration
of the supply chain, in order to implement take-back logistics and recycling
facilities in the firm’s value chain (hard replication for competitors). Although
resources (mainly logistic infrastructures) have been considered quite easy to
be replicated, they have been classified as exposed to amedium replication risk,
because of the considerable investments required and because of the first mover
advantage, of which the analysed company benefitted. Technical capabilities
required for PSS design and setup were classified as easy to be replicated.

The same firm offers a second PSS, and both share many characteristics. In
this second case, we have a result-oriented offering, where clients lease ser-
vices of modular carpet system without taking ownership or liability for main-



3.3 Product Service System in the Traditional Manufacturing Industries 71

tenance: the system comprises the entire series of services presented in the first
case (installation, maintenance, substitutions, removal and recycle), including
an extra service of design, in order to more specifically meet customer’s needs.
Although this offering shares with the first one many characteristics and the
entire set of resources, capabilities and processes, it proved to be an unsuccess-
ful offering, with a very little number of customers since its launch; according
to the manager, this is probably due to the leasing formula that proved to be
unattractive for customers, discouraging instead of attracting them.

From the case analysed, it is possible to observe how the introduction of the
leasing formula and result-oriented offering brought no significant difference
for customers, implying a lack of attractiveness and the inability to constitute
an economically sustainable competitive advantage.

The “more simple” product-oriented offering is capable of producing con-
siderable results for the firm differently from the result-oriented one: the
main difference here, explaining the evidenced gap in performance, lies in
the absence of the leasing formula that is at the core of result-oriented offering.
The result-oriented offering, although implemented several years ago, counts
nowadays no more than two or three customers worldwide, and this is proba-
bly due to the leasing formula that acts as a constraint for customers instead of
representing an incentive. Despite both PSSs present a strong environmental
concern with the implementation of reuse/remanufacture/recycle services, and
this seems to be not enough if compared to the disincentive represented by the
leasing formula.

(Information and data presented are taken from interviews conducted by
the authors).

The case discussed in exhibit confirms how difficult it can be to generalize out
comes related to a specific category of PSS.

PSS was first developed in the manufacturing industries. Table 3.2 reports a list
of examples of PSS development in industrial manufacturing companies.

All PSSs offerings needed, for their development, partners’ involvement. Indeed,
the most frequently required competences concern design of hardware/software as
well as approaches likeDesign forManufacturing andDesign forAssembly; together
with these, the involvement of suppliers at various levels (component and subsystem
suppliers), and customers’ specifications. Another evidence is that the development
of integrated products is not enough as a competence to fully deliver a PSS-related
offering to the market. The majority of cases proved that there is a tangible need
for business networks, as already highlighted. Furthermore, to be successful, a com-
pany undergoing servitization needs to manage and be involved in multiple business
network realities at the same time. This is mostly true in case of SMEs, which are
companies that usually can benefit of a considerable specialization, but are in need
of business partners in order to be competitive and succeed on the market.
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Furthermore, the modularity of services and products is often indicated as a key
requirement for the successful development and delivery of a solution in the manu-
facturing context. The necessary interrelations between products and services and the
exclusiveness of many of themmight represent a relevant obstacle to PSS implemen-
tation and/or to the implementation of different solutions inside the same company.
Adopting a modular approach can allow more favourable conditions to PSS spread
and adoption among manufacturing companies.

3.4 Product Service System in the Sustainability-Driven
Industries

The concept of servitization and PSS, since its origins, has always been closely
related to the topic of sustainability, for its ability to impact all the three dimensions
of social, environmental and economic sustainability.

Some of the most recurring examples refer to PSS solutions developed in the field
of the so-called sustainable industries, i.e. those sectors where sustainability is one

Fig. 3.4 PSS-derived contracts concerning energy utilities and energy services companies (Hannon
et al. 2015)
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of the major goals of companies. For instance, the energy sector can provide many
insightful examples of PSS development. Figure 3.4 shows a framework depicting
different types of PSS-deriving contracts in the energy service field.

The framework reports three different types of contracts located along the produc-
t–service continuum: indeed, the energy service companies context can be considered
as an energy subset of PSS. Customers subscribe energy service contracts for the pro-
vision of energy services, constituting “the transfer of decision rights over key items
of energy equipment under the terms and conditions of a long-term contract, includ-
ing incentives to maintain and improve equipment performance over time” (Sorrell
2005). The basicmodel on the left of the framework represents the “normal” situation
where users pay for energy provision. On the other hand, energy service contracts can
be distinguished into two different categories that are “Energy supply contracts” and
“Energy performance contracts”. The first kind of contract resembles a use-oriented
offering, where the company provides customers with energy streams, and payment
is based on “unit per useful energy” (Sorrell 2007) or a fixed price according to
a predetermined level of supply (Marino et al. 2011). The second type of contract
can be considered as a result-oriented model: customers are, in fact, provided with
a “final energy service” (Hannon et al. 2015). The framework also indicates which
parts of equipment are maintained under the energy service companies ownership
and control throughout the whole duration of the contract.

Another interesting example concerns the development of PSS in the field of solar
home systems (Friebe et al. 2013). Figure 3.5 contains four examples of PSS: the
first two are related to a sale model (basic PSS offerings, similar to the product-
oriented category), while the second two refer to a service model, with a leasing and
result-oriented offering.

In the cash model, the customer pays for the product (solar home system) which
is installed by the provider or by the customer itself: there is, in this case, a shift
in ownership and a minimal service component in the offering. The model is so
called since, given the nature of the transaction, cash payment is (expected to be) the
preferred form of payment.

The credit model is very similar to the basic cashmodel, but it includes a financing
service (a loan) that can be provided from a financial institution or by the company
itself.

With the leasing model, the offer becomes more servitized: the customer pays for
the use of the solar home system and the ownership is maintained by the company,
and there can be a shift of product ownership to the customer if the solar home
system is fully payed, like for every leasing contract. This model usually involves a
financial partner, and since the company maintains the ownership for a considerable
amount of time, an advanced service component (e.g. sales service and maintenance)
is provided.

The last model, named Free-for-service, is almost completely a result-oriented
offering, where the company maintains the ownership of the solar home system, and
the customer pays for its usage on the basis of a regular fee, or according to the
consumption (calculated, for instance, in kWh used). Obviously, in this model, the
companyprovides a full-service offering, involvingfirst of all preventivemaintenance
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Fig. 3.6 PSS classification in the sector of renewable energies (Emili et al. 2016)

and performance monitoring, to ensure the correct functioning of the system and a
satisfactory level of service. Obviously, this PSS mostly involves a non-negligible
amount of risk for the producer/provider.

The field of renewable energy or, to better say, sustainable solutions presents
a considerable variety of offerings and business models, as can be evinced by the
examples proposed. Figure 3.6 shows a classification framework for different PSS
cases in the field of renewable energies, developed by Emili et al. (2016).

The vertical axis reports PSS categories divided in product, use and result oriented:
as shown in the graphic, the higher we go along the axis, the higher is the environ-
mental sustainability potential of the PSS considered. Indeed, in the lower extreme,
we have two basic offering models, where the product (energy system) is sold in the
first case with basic services (training, advice and consultancy) and in the second
one with additional services like, for instance, financing, maintenance and repair.
In these cases, the gain in sustainable performance minimally differs from the pure
product offering. The central part of the axis, focused on the use-oriented category,
contains two models based, respectively, on a lease formula and a renting/sharing
formula. These modes of offering presents non-negligible environmental benefits,
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Fig. 3.7 Archetypal models in the PSS classification scheme (Emili et al. 2016)

since they ensure a prolonged life cycle for physical components involved in the
offering, and this imply a reduced rate of production with a consequent reduced
amount of inputs and wastes. Finally, the higher extreme of the axis presents two
result-oriented models, named “Pay-per-energy consumption” and “Pay-per-unit of
satisfaction”: in these cases, we have the highest possible degree of servitization,
with the most relevant impact in terms of environmental sustainability.

The horizontal axis, on the other hand, represents the target, ranging from “indi-
vidual” (left side) to “community” (right side). In the lower part of the framework
are also reported examples of offerings covering this range: there are, for instance,
“Mini kit” for individual domestic use, and “Grids” which are energy facilities with
the capacity of serving a wide range of users.

Figure 3.7 shows the same frameworkwith some “archetypalmodels” represented
in it.

These 15 models are as follows:

1. Selling individual energy systems with advice and training services: this is a
basic product-oriented model (Fig. 3.8).
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Fig. 3.8 Archetypal model 1: selling individual energy systems with advice and training services
(Emili et al. 2016)

Fig. 3.9 Archetypal model 2: offering advice and training services for community-owned and
managed isolated mini-grids (Emili et al. 2016)

2. Offering advice and training services for community-owned and managed iso-
latedmini-grids: In this case, the customer is not an individual but a community,
even if the nature of the offer itself does not actually change (Fig. 3.9).

3. Offering advice and training service for community-owned and managed con-
nected mini-grids: This is very similar to the previous model, with the only
difference that PSS sold is connected to a local or national network of energy
service, rather than being isolated as in the previous model (Fig. 3.10).

4. Selling mini-kits with additional services: These extra services include, for
instance, financing, or some basic forms of maintenance (which, however, is
mostly up to the customer) and training/consultancy (Fig. 3.11).

5. Selling individual energy systems with additional services: In this case, the
differencewith the previousmodel concerns the physical product offered,which
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Fig. 3.10 Archetypal model 3: offering advice and training services for community-owned and
managed mini-grids (Emili et al. 2016)

Fig. 3.11 Archetypal model 4: selling mini-kits with additional services (Emili et al. 2016)
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Fig. 3.12 Archetypal model 5: selling individual energy systems with additional services (Emili
et al. 2016)

Fig. 3.13 Archetypal model 6: offering individual energy systems (and energy-using products) in
leasing (Emili et al. 2016)

is not a mini-kit but an individual energy system. In this case, the more complex
nature of product sold implies some differences in additional services offered
to customer, for example, more specific installation services and/or training,
maintenance and repair services (Fig. 3.12).

6. Offering individual energy systems (and energy-using products) in leasing:
This is the first model which does not involve a direct and immediate shift in
ownership of products. Indeed, as the name itself suggests, the model adopts
a payment formula based on leasing, and the company provides a whole set
of services like repairs and maintenance, to ensure the product’s durability
(Fig. 3.13).

7. Renting energy-using products through entrepreneur-owned and managed
charging stations: In this case, the charging station is sold together with
energy-using products to a local entrepreneur, with a shift in ownership. The
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Fig. 3.14 Archetypal model 7: renting energy-using products through entrepreneur-owned and
managed charging stations (Emili et al. 2016)

Fig. 3.15 Archetypalmodel 8: renting energy-using products through entrepreneur- or community-
managed charging stations (Emili et al. 2016)

entrepreneur is then in charge of renting products to final users, on pay-per-
use formula. The company provides training and financing services to the
entrepreneur, who is then responsible for maintenance in use of both charg-
ing station and products (Fig. 3.14).

8. Renting energy-using products through entrepreneur- or community-managed
charging stations: The company installs a charging station that will be used by
final customers with energy-using products. In this case, the companymaintains
the ownership of the charging station but its management is in charge of a local
entrepreneur or of the community of customers/users, who pay a fee for using
the station and a rent for the products (Fig. 3.15).

9. Offering access to energy (and energy-using products) on a pay-per-
consumption basis through individual energy systems: In this case, there is
an individual energy system installed for energy need of the customer, which
pays according to the energy consumption. The company maintains the owner-
ship of the system and provides all necessary service to keep it in function and
ensure its durability (Fig. 3.16).

10. Offering access to energy (and energy-using products) on a pay-per-
consumption basis through isolated mini-grids: Mini-grids at a community
level are installed by the provider, which maintains the ownership, and users
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Fig. 3.16 Archetypal model 9: offering access to energy (and energy-using products) on a pay-
per-consumption basis through individual energy systems (Emili et al. 2016)

Fig. 3.17 Archetypal model 10: offering access to energy (and energy-using products) on a pay-
per-consumption basis through isolated mini-grids (Emili et al. 2016)

pay according to the usage of the system. In this case, a local entrepreneur-
ship of the community itself might be in charge of managing and maintaining
the mini-grids. If the entrepreneur is involved, it is in charge of collecting
consumption-based fees and transferring them to the provider (Fig. 3.17).

11. Offering access to energy and products on a pay-per-unit of satisfaction basis
through mini-kits: The provider installs mini-kits with energy-using products,
and customers pay according to a service package chosen among those offered
by the provider. The overall offering includes always maintenance, repair and
other services since the provider maintains the ownership of all physical com-
ponents/products involved (Fig. 3.18).

12. Offering access to energy and products on a pay-per-unit of satisfaction basis
through individual energy systems: The model is very similar to the previous
one, except that users pay for individual energy systems on a monthly fee in
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Fig. 3.18 Archetypal model 11: offering access to energy and products on a pay-per-unit of satis-
faction basis through mini-kits (Emili et al. 2016)

Fig. 3.19 Archetypal model 12: offering access to energy and products on a pay-per-unit of satis-
faction basis through individual energy systems (Emili et al. 2016)

order to have access to energy/electricity for a fixed amount of hours each day
(Fig. 3.19).

13. Offering access to energy-using products through community- or entrepreneur-
managed charging stations on a pay-per-unit of satisfaction basis: This model
resembles the offering of model 8, but, in this case, the entrepreneur or the com-
munity is in charge of providing a set of energy-related services (from printing
to IT service, for instance), and users pay on a pay-per-unit of satisfaction basis
(like the number of copies printed). The entrepreneur/community is in charge
of managing the system, operating and maintaining it, and transfers part of the
profit to the provider (Fig. 3.20).

14. Offering recharging services through entrepreneur-owned and managed charg-
ing stations: in this case, there is only a local entrepreneur involved and it offers
only recharging service provided by charging stations. The entrepreneur owns
the system and is responsible for all related services, and like the previousmodel
transfers part of profits to the provider (Fig. 3.21).
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Fig. 3.20 Archetypal model 13: offering access to energy-using products through community- or
entrepreneur-managed charging stations on a pay-per-unit of satisfaction basis (Emili et al. 2016)

Fig. 3.21 Archetypalmodel 14: offering recharging services through entrepreneur-owned andman-
aged charging stations (Emili et al. 2016)

15. Offering access to energy (and energy-using products) on a pay-per-unit of
satisfaction basis through mini-grids: The provider in this case installs mini-
grids (that can be connected or not to the main grid) and related products, and
users pay for access to energy for a determined amount of hours a day (Fig. 3.22).

3.5 Product Service System in the New Digital-Driven
Industries

The spread of servitization has triggeredwithin the organizations a series of important
structural and procedural changes, which are often influenced by the presence of a
parallel path of digitalization, i.e. the increasing use of digital technologies within
companies that allow them to connect with each other. People, systems, companies,
products and services are enabling new and incredible business opportunities.

Surely, over the past 50 years, ICT has led to an incredible series of innovations in
the business and competitive environment, and it is no coincidence that the respon-
sible for the so-called Third Industrial Revolution took place in the second half of
the twentieth century.



86 3 Product Service Systems’ Competitive Markets

Fig. 3.22 Archetypal model 15: offering access to energy (and energy-using products) on a pay-
per-unit of satisfaction basis through mini-grids (Emili et al. 2016)

If up to this point, however, the product had not known any particular evolution,
in the last decade, we have witnessed a revolution also in this area, revolution made
possible once again, by new ICT now available and implementablewithin the product
itself: through the presence within the physical assets of advanced sensors, software
and integrated processors, in fact, it has now become a real window on the customer,
which generates data in real time during use and shares it with the supplier through a
direct connectionwith a persistent online platform. This fact enables awhole series of
advantages, both for the customer in terms of functionality and performance, and for
the supplier, who at this point has a huge amount of usage data that can be exploited
both to improve the service offered to its current customers, both to achieve targeted
and effective future innovations. Supporting the production and delivery of this new
type of product, however, is not simple and requires an important restructuring of the
entire value chain and business processes, from design to post-sales, so much that in
recent years to define the phenomenon and its impact Fourth Industrial Revolution
term has been used.

To make this evolution of the global economy feasible there has been a series of
technological advances and contextual competitions, such as the increasing minia-
turization of electronic components, the improvement of energy efficiency, the avail-
ability of high computational power and low-cost storage capacity, combined with
the development of tools that now allow faster software development and reduced
investment (Porter and Heppelmann 2014). In support of this, we must not forget the
release of the new version of the IPv6 Internet communication protocol, which has
now made available the huge amount of 340 trillion new Internet addresses, able to
be associated with every single “smart” device.

In order to fully exploit the full potential of this new type of product, the develop-
ment of a real technological infrastructure is required, which can be achieved through
major investments and involves various aspects of the organizational situation.
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Central element of connection is the online structure of the company: within
the cloud there are databases useful to store data from the installed base and tools
that allow to manage, standardize and above all interpret them, so as to extrapolate
customer information and be able to plan adequate actions to respond efficiently
and effectively to any emerging problems or needs. All company functions are also
connected to it, as the main business systems (e.g. CRM, ERP) are integrated into
the digital ecosystem and can draw on the databases of products using them to
optimize their activities. In such a connected reality, with so many sensitive data
potentially accessible from any location, it is not surprising that cybersecurity now
plays a critical role: any company that decides to embark on a digitalization path
will therefore have to invest considerable resources in this area, to guarantee the
protection of information on the platform from external aggressors and avoid losing
the substantial competitive advantage present in them.

Considering the complex nature of digitalization, it opens up a whole new set of
possibilities to companies, but at the same time it carriers within itself a series of
barriers to implementation.

A first barrier to overcome is the resistance to change of their own employees (Ian-
siti and Lakhani 2014): condition inherent in the human soul, must be approached
carefully because there is nothing more difficult that convincing a person to change
their beliefs or habits, and implementing digital technologies within their organi-
zation implies major changes. In fact, to fully exploit the potential of the digital
revolution, the various company functions must open their own “information silos”
and understand the importance of cooperation with other offices and data sharing.
A concrete example to make this change of mentality less traumatic comes from
General Electric (Iansiti and Lakhani 2014), which at the time of uploading online
its shared technology platform has given its divisions the freedom of choice. In a
short time, the improvements obtained in terms of revenues and performance became
evident to the entire organization, and even the most reluctant business units were
convinced of the goodness of innovation, also entering the IT platform.

Going instead to examine the most concrete obstacles that could prevent a com-
pany to opt for a digitalization of its products, certainly a prominent position occupies
the need for a communication network developed andwidely present, which connects
the entire organization through its technological infrastructure and allows the man-
agement of large amounts of data (Lerch and Gotsch 2015); currently only the most
structured companies can guarantee a similar amount of investments, but fortunately
this condition is a condition sine qua non only for the provision of advanced digital
services, while in order to offer services of lower complexity many organizations
can adopt a more gradual path, which may mean the digitalization of only a portion
of its value chain (Coreynen et al. 2018). Regardless of the path of evolution that a
company wants to follow, it cannot be ignored, however, that implementing digital
elements within your organization requires a large amount of liquids, and that the
results of these investments can be seen only over time, when the digital ecosystem
begins to take shape. For many companies, a “leap into the void” of these proportions
may not be easy to accept.
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Less difficult economically but not less important is the difficulty to find qualified
employees who are able to develop and manage the innovations that digitalization
implies for the company processes and for its offer (Lerch and Gotsch 2015). As also
underlined in the previous chapter, the ideal profiles for units in direct contact with
the user now have interdisciplinary skills, whichmake them able to face the increased
complexity of a digital offer, interpreting the amount of data of smart products and
supporting the customer in the extrapolation of information from them. Personnel of
this kind is currently rare because only from a few years training paths specific to
this type of role have been created, and therefore organizations are forced to hardly
contend for the few available profiles. The start of a digitalization process, however,
could also imply a further problem in this respect: not all the companies that evaluate
to digitize themselves have since the beginning an IT function; organizations that
find themselves in this situation could see as a major obstacle the necessity of having
to enter into a territory for them unexplored, creating and structuring a new function
within the organization chart that guarantees the resources with the appropriate tech-
nical skills to develop and then manage its own technological infrastructure (Porter
and Heppelmann 2015).

Last element of interest on the subject, the amount of complexity that digitaliza-
tion brings with it, however, can never be faced by organizations in an independent
manner, and requires important inputs within its value chain, which must be care-
fully evaluated: more specifically, in order to build their own digital ecosystem,many
organizations have established links of various kinds with important players in the
electronics and IT industries, sometimes even competitors, creating joint ventures,
partnerships and sometimes investing in crowdsourcing projects to distribute risks
and responsibilities (Iansiti and Lakhani 2014).Moreover, given the strong electronic
component present in the smart products needed to enable the various digital capa-
bilities, to develop a digital proposal, it is essential to accept the entry into its own
supply network of electronic component manufacturers, which very often are giants
of the world economy (e.g. Intel, Google): there is therefore a real risk that these can
catalyse the value supplied to the customer on them, thus reducing the profits of the
producer as well as the power in the supply chain (Porter and Heppelmann 2014).

Other than barriers, drivers of digitalization must be taken into account as well.
The most important of these factors is probably the willingness of organizations to
improve their knowledge of customers (Porter and Heppelmann 2015): as already
underlined many times in this chapter, in fact, the main contribution of digitalization
to the corporate cause is the incredible production of data that it allows, data coming
directly from the operations of its users, and therefore loads of potential information
that if exploited opportunely can generate value and new business opportunities; by
analysing them appropriately and crossing them with other data, it is now possible to
arrive at a deep and detailed knowledge of the client’s reality, understanding what his
needs are and even identifying any hidden needs. As can be understood, very often
these business opportunities are captured not by modifying the physical product, but
by updating the service component of the PSS.

This last observation introduces to two other important drivers of digitalization,
which concerns precisely the possibilities that it implies for the offer. One of themost
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important drivers of servitization is its ability to extend the organization’s proposal,
making it at the same time more dynamic and able to adapt to the needs of the case;
developing digital capabilities, the potential of this choice can be fully exploited:
they, in fact, make more advanced and complex services possible (Lerch and Gotsch
2015), while allowing greater customization of the PSS at a lower cost and with
faster timescales (Porter and Heppelmann 2015), concretely enough to think about
the possibility of remotely updating the software present in the products, improving
the performance and the service provided to the user without this involving long
periods of maintenance or assistance. Customization with digitalization is also now
available and easy to handle not only for PSS services modules, but, thanks to the
spread of instrumentation for “additive manufacturing” such as 3D printers, also for
product modules, guaranteeing to the front-office units that are closer to the final user
the ability to make small changes to the standardized proposal assembled initially
and provide it in a short time to the customer.

Finally, it cannot be neglected that developing a digital infrastructure also con-
tributes to raising the entry barriers in its market (Porter and Heppelmann 2014),
when a provider manages to develop a complex and integrated ecosystem like the
one shown in Sect. 3.1, for a potential competitor who does not have the same facil-
ities becomes very difficult to achieve adequate competition. Given the amount of
resources that requires its construction, there are few companies that cannot even
afford to evaluate a possibility of this kind; moreover, these would then be con-
fronted with a user closely linked to the other organizations already present in the
market through the smart products and services offered to them, making the situation
even more difficult.

By critically analysing the digitalization phenomenon, it appears how it is inter-
connected with servitization, for what concerns the respective barriers, drivers and
contextual factors.

The links between the barriers of the two phenomena are multiple: the need for
a network of facilities distributed near the customer base, for example, which until
sometime ago was one of the major obstacles to the implementation of services
within its own offer, is now considerably relaxed by digital transformation, as it
guarantees the tools to deliver remote monitoring and control proposals (Kindström
and Kowalkowski 2014).

Nevertheless, even the much-feared “service paradox”, i.e. the fall in total profits
despite an increase in turnover that can follow the implementation of a service-
focused offer (Gebauer et al. 2005) can be considerably mitigated by digitalization.
In fact, the transition to a PSS policy can be made less traumatic and more scalable,
giving the possibility in case of lack of resources or need to be able to choose
whether to “serve” or before the back area office, thus improving the efficiency of its
internal processes, or that of the front office, thus ensuring amore intense relationship
with its customers and greater knowledge of their needs (Coreynen et al. 2018).
Other two barriers, i.e. the lack of personnel with the appropriate skills to support
the evolutionary process for organization and resistance to change are common to
both phenomena: the required skills are different for the two phenomena, but what
matters is that for both the profiles sought are at this time difficult to find, and this
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can discourage companies to undertake the path. Also, the resistance to change has
different nuances: in the case of servitization, it concerns the change of mentality
that implies accepting the risks of managing a product for the whole life cycle and
considering the physical product no longer as the heart of the offer (Coreynen et al.
2018), while digitalization of the concept has different connotations as the latter
changes the internal company processes themselves, requiring the various functions
to cooperate closely with each other and to open their “information silos” to the
others, which in the organizational context is not easy to accept.

As regards drivers, the two phenomena have many influences. First of all, there
is a clear link between the first drivers of the two categories: if, in fact, many organi-
zations decide to develop a service-based proposal to be able to establish long-term
relationships with their clients, this is certainly facilitated by the deep knowledge
of their processes, made possible by the data obtained from its installed base when
it includes digital instruments such as sensors able to capture them, and software
enabled to interpret and transform them into information. Even the long-term crit-
icalities linked to ethical and environmental aspects, thanks to the characteristics
of smart products, may be improved. Thanks to the presence of digital hardware,
many product features can be simply updated without the need for physical interven-
tion; previously, these features, in order to be updated/upgraded, needed a physical
replacement with the consequent criticality of the disposal of the oldmodel. The third
barrier of servitization then, or the raising of entry barriers, is a variable also present
in the digital transformation, as both phenomena, raising the level of complexity of
the market, create an ecosystem in which for a potential competitor, which is not
having the same resources or having only a purely product-focused offer, it is really
hard to fit.

Finally, the last enabling effect of servitization is strictly connected with the
last two of the other group: the latter, in fact, i.e. the desire to provide advanced
services with great complexity, and the decision to seek greater personalization of
their product, are nothing more than a direct consequence of the desire to extend the
offer and make it more elastic and dynamic.

What emerges from the comparison carried out is that often the decision to adopt
a business model based on servitization coincides with the development of digital
capabilities, or if this is not the case, it implies its development over the long term:
the enabling effects of digitalization are, in fact, coinciding with those of the PSS or
are in any case a direct consequence.

The interconnection between servitization and digitalization can be analysed also
by looking at contextual factors that characterize both phenomena. Indeed, we can
state that both servitization and digitalization have an impact on value creation,
design of the offering, marketing and delivery system, and company’s value chain.

Looking at the value creation process, the acquisition of the data of the installed
base, which we could define as the production process of the material with which
the value of services is built, receives from the digital development a substantial
improvement both in terms of effectiveness (data volume) and efficiency (made
available more quickly). Therefore, as Lenka et al. (2017) also argues, it is clear
how the technological innovations are inherent in digitalization, subdivided into
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intelligence, connect and analytical capabilities, respectively, which help to enable
or significantly enhance two of the crucial mechanisms for the co-creation of the
value, that is the perceptual and the responsive one, making the organization more
aware of its clients’ processes and making it more reactive, so that they can respond
to their needs in a timely manner. As highlighted by the second factor of the portion
of the scheme on digitalization, the advantages of the latter, for companies with a
serviced business model, are not limited to only internal processes, but also extend
to the area of creation of the value shared with the client, ensuring the possibility
of increasing the complexity of the services provided to the customer and greater
cooperation with it.

Again digitalization emerges as a critical factor to make servitization more effec-
tive and efficient, an element not necessary for the development of a PSS, but that if
present contributes to an increase in its results.

For what concerns the design of the offering, surely the most incisive evolution
in this field is the fact that the offer is developed in modules (product modules, ser-
vice and information, respectively), and often their development is parallel, so as
to favour their integration later. The service modules then compared to before now
follow a structured development, with steps similar to those of product development
(Kindström and Kowalkowski 2009). Usually, the process sees the back-office units
developing product modules (Kindström and Kowalkowski 2014) and standardized
service (Ulaga and Reinartz 2011) using the information gathered from the installed
base and front-office units, but the latter can then be developed/ modified also locally
to meet specific customer needs. This elasticity of the offer is clearly made much
simpler if there are digital elements inside the products, as the offer can be easily
modified even after sales with a simple software update remotely. Moreover, thanks
to the development of an advanced technological platform, it is possible to obtain a
considerable advantage in terms of ease of data sharing and communication between
the various back and front-office units, standardizing their practices and creating a
single channel through which they pass, which, especially for very structured com-
panies, is not so obvious given the geographical dispersion of the various facilities.

The impact on marketing and delivery system can be analysed looking separately
at the sales phase and after-sales phase.

Going to assess the bonds clearly we need, for both phenomena, to search for
the sales phase new profiles, with diversified knowledge ranging from technical to
the most economic/managerial, to not only know how to describe the offer from
a point purely technological, but also be able to ride the “flow of data”, interpret
them and turn them into information to communicate to the customer. This factor
was also present in the barriers of both issues, given the difficulty in finding such
profiles on the labour market, but once obtained, they assume a primary role in the
collaborative process of creating value that is established between the organization
and its customers, as they are often placed in areas in direct contact with them to
take full advantage of their characteristics.

As for the post-sales phase, for the servitization, the changes it implies are:

• A field service network is required (Kindström and Kowalkowski 2014) and
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• Continuous relationship with the customer, sometimes even for the entire life of
the product.

While for the digitalization we will have the following:

• Development of new business functions to manage this phase (Porter and Heppel-
mann 2015), such as those given below:

– Dev-Ops: Function that monitors the performance of the installed base, and
develops and manages the updates of the offer, both software and services.

– Customer success MGMT: Function that manages the customer experience,
guaranteeing the customer to maximize the value obtained by the company
PSS.

• Ability to provide services remotely and in a preventive manner (Porter and Hep-
pelmann 2015; Baines and Lightfoot 2013).

Finally, the last subcategory of the transformation elements concerns the changes
that the two phenomena imply for the network of actors who are involved in the
organization in order to produce the final offer that is offered to the customer.

As we can see, the expansion of the supply chain is a common element to both
phenomena, even though as in other similar cases in the model, the meanings are
slightly different in the two cases: if, in fact, talking about servitization, this event is
motivated by the search to reduce the complexity and the risks of managing a PSS
offer, or to increase the value of the overall offer, and in the case of digitalization,
we also have a need here to find allies to deal with complexity, but, in this case, it
is not about supply but rather the construction and management of a technological
platform, which emerged from the analysis of the other parts of the scheme which
coincides with the ultimate result of this phenomenon. Hence, there is the need to
open up to new actors, with skills in electronic or IT, to support the company in
this difficult task. Moreover, we are moving towards a more and more specialized
specialization of companies, given the increased complexity of the activities, and
this requires a great communication among all the actors: a technological platform;
in this case, can greatly facilitate the practice, creating a homogeneous environment
and a standard channel in which information exchange can take place.

Seven Key Facts
• The concern towards the economic, environmental and social dimensions of
sustainability is shaping modern competitive contexts.

• Collaborative consumption and sharing economy offer new and unexplored
chances to companies.

• The concept of redistribution, posed at the interception between sharing and
circular economy, is a promising new approach to reuse and for circularity
of goods.

• Servitized offerings may differ significantly in B2B and B2C markets.
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• Many successful implementations of PSS can be found in manufacturing
industry, but given the variety of cases, it is hard to generalize success factors.

• Examples of successful PSS implementation can be found also in
sustainability-driven contexts, e.g. supply of renewable energies.

• Digitalization can be seen as a parallel path to servitization, imposing a series
of structural and procedural changes.
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Chapter 4
How to Trigger the Strategic Advantage
of Product Service Systems

This chapter analyses the topic of servitization and PSS with a particular attention to
the main strategic issues involved. It has the aim of presenting and explaining some
new strategies in developing servitization, linked to recent or renewed business trends
and models.

This is the case, for instance, of the sharing economy and circular economy phe-
nomena that can be considered as a derivation of servitization.

4.1 Translating PSS into Competitive Strategy

In recent years, there have been many changes involving manufacturing world. More
and more companies are deciding to focus on a market that no longer aims at the
simple sale of a material product, but rather that of a real offer able to satisfy the final
customer as much as possible. This change, which is increasingly moving towards
a service economy, has the merit of being attentive to the environmental problems
that are affecting the current world. From a past where resources were seen as inex-
haustible, to a present increasingly aware of the importance of the end customer and
the environment in which we live. The current problem, in order for this to take
place, is that of being able to spread this concept also to people with a mentality still
facing the past, where more importance was given to the possession of the material
good in itself than to the objective. The service economy is seen as a functional
economy, precisely because it aims to sell a certain function, where the purchase of
transport rather than the vehicle is preferred, the purchase of printing in place of the
photocopier.

In this context, companies can plan innovative business models to exploit all
chances offered towards a creation of a competitive strategy based on servitization
and on a multitude of elements that can be considered in design and development of
a product service system.
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4.1.1 The Process of Strategy Formulation

The process of strategy formulation requires companies to define an appropriate
course of action, to ensure its capability of reaching strategic objectives. It is, obvi-
ously, a key process that must be undertook in each organization in order to ensure
a proper strategic planning that matches firm’s goals with its resources and capabili-
ties. This process also involves a careful study of the context(s) and environment(s)
in which an organization operates. A strategy formulation process is essential to
develop a valid strategy and provide the organization a clear focus and direction,
translated into a plan of actions.

The process of strategy formulation can be divided into six steps that are widely
acknowledged in practice and literature:

1. Study and definition of the organizational context;
2. Study and definition of the strategic mission;
3. Study and definition of strategic objectives;
4. Study and definition of competitive strategy;
5. Implementation of developed strategies;
6. Analysis and evaluation of progresses and results performed.

Defining the Organizational Context
This is the first step of strategy formulation process and the main aim consists of a
clear identification and definition of the company and its activity, in relation to its
customers. Indeed, a company could not succeed competitively and economically
without matching the needs of its customer base.

In the specific context of strategy formulation for PSS, the importance of these
needs is even more important as the foundational element of the overall value propo-
sition on which the business model is centred. Organizations must always take into
account the reasons behind customers’ choice of acquiring a certain product/service
offering, more precisely we can state that customers are looking for benefits rather
than features, and the identification of these benefits is the first and most important
part of the overall strategy definition process.

The subsequent step involves the identification of one or more target groups: this
process shouldmostly take into account psychographic indicatorsmore than themere
demographic ones. It is therefore much more important to identify (potential) cus-
tomers according to their values, opinions, attitudes and consequently their lifestyle
and habits. This is true especially in the context of B2C markets. Looking at more
rational and predictable B2B markets, it is not possible to take into account all psy-
chometric factors described above, but companies’ mission and vision, for instance,
can be considered a good proxy for values, attitudes and opinions.

The last key element is related to technological advance and innovation rates:
these usually cause quick changes in markets and marketplaces, making competi-
tive contexts always more turbulent and uncertain. With technological and digital
innovation spreading across almost all industries nowadays, these competitive issues
can be considered as a common element of mostly all contexts in which modern
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companies operate: in this regard, servitization can offer a significant strategic flex-
ibility to companies, if adequately developed and inserted in the process of strategy
formulation.

Defining the Strategic Mission
With the term strategic mission is usually addressed the long-term perspective over
strategic goals. It is the first and key element in defining strategic paths and strategic
priorities in companies’ development plans. The formulation of the strategic mis-
sion requires companies to match its own values and vision for the future, with its
resources, abilities, capabilities and market positioning.

Defining the Strategic Objectives
The definition of strategic objectives mainly requires organizations to identify per-
formance targets, in accordance to which the objectives must be translated and oper-
ationalized. Examples of this operationalization effort include, for instance, produc-
tion rates of goods/services, relative market position, market share, rates of customer
service, rates of innovation development and introduction.

A key step in this part of the process is the communication to companies’ employ-
ees and stakeholders of the set of strategic objectives and performance targets. Fur-
thermore, the involvement of members of the organization can ensure a more proper
and punctual translation of the objectives on the operational and individual level.

Defining the Competitive Strategy
Connecting the strategic objectives to the competitive context in which the company
operates is the subsequent step in the strategy formulation process. It is essential to
understand this competitive positioning not only for the organization as a whole but
for all functions, departments and individuals. Indeed, the company’s competitive
position depends on the contribution of all areas and elements inside the organization.

Firms are constantly threatened by changes taking place on the marketplace: the
strategic key in reacting to these changes is developing proactive responses and
communicating them with the entire organization at all levels, so as to build a shared
knowledge and consensus on strategic threats and responses.

Last step in defining the competitive strategy requires identifying key resources
and determine how these will be used. The resource allocation requires as well the
involvement of all areas, functions and department of the organization, so as to allow
a full exploitation of available resources in the most effective way, to contribute in
meeting strategic needs and objectives.

Three key factors must be specifically taken into account when developing the
competitive strategy, and these are the industry/marketplace, the competitive position,
and internal strengths and weaknesses.

The analysis and evaluation of industries must includemarket size, market growth
rates (as emerging from historical data), potential profitability of the market, rate of
new entrants and threats linked to the nature and characteristics of the industry. All
these factors must be considered and evaluated in an iterative and ongoing effort of
industry and market monitoring.

For what concerns the competitive position, a key requirement for companies to
succeed in competition is having a full understanding of other players operating on the
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market. The identification of competitors demands firms to be able of understanding
their strengths and weaknesses, together with the ways in which their offerings meet
customers’ needs.

As the last element for the definition of competitive strategy, it is vital for compa-
nies to be aware of their own strengths as well as weaknesses, and how these relate
to and interact with the competitive context. An accurate management of strengths
should focus on their leverage in order to maximize the deriving advantage. On
the other hand, the awareness of weaknesses and related vulnerabilities is a crucial
step in defining appropriate response strategies to threats and in identifying areas of
improvement.

Implementing Strategy
Once the organization has defined itself, its goals, studied the marketplace and com-
petitors, the strategy must be put in place. Tactics play a key role in this implemen-
tation step, as they can be defined as actions that enable organizations to build and
develop the foundations for strategy implementation. Companies must understand
the iterative nature of this process, since as long as the most (and less) effective
tactics are identified, strategy implementation methods are changed and improved
dynamically.

Evaluating Progress
Following implementation, plans regularly need to be monitored and results need to
be measured and evaluated. As every strategic plan is organized in objectives and
performance targets, it is vital for organizations to understand how the plan is put in
action and how progresses are matching those goals. If requirements and goals are
not being met, it is an important alert for companies that should take on changes in
an adaptable and flexible way.

4.1.2 The Role of Path Dependence in the Strategy
Formulation

There are no significant differences attributable to a specific industry or to firms’
dimensions, as emerging from studies on PSS, but one of the main constraints and
obstacle emerging is that of path dependence (i.e. firm’s previous investments and its
repertoire of routines, its “history”, that constrain its future behaviour), which seems
to highly affect PSS adoption and success.

The first step in understanding the concept of path dependence and its effects
is the difference between “conventional economics” and “new positive feedback
economics”: according to Arthur (1990), businesses and firms that can be identified
as belonging to the first category largely avoid increasing returns or path dependence,
while the second ones embrace them.

The basic definition of path dependence concerns the effects of minor or appar-
ently inconsequential advantages that can exert important and non-reversible impacts
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on firms’ set of decisions, like for instance resource allocation. It can also be said that
path dependence produces an effect of “lock-in by historical events” (Arthur 1990).

There are three different types (or forms) of path dependence, distinguished in
first-, second- and third-degree path dependence (Liebowitz andMargolis 1995). The
first form, namely, first-degree path dependence, arises when this sensitive depen-
dence causes no actual harm or undesirable outcome: this is the case of initial actions
that constrain a firm on a certain path (which exhibits switching or changing costs),
but that appears to be an optimal path. In this case, even if some errors might have
occurred in the process of strategy formulation, organizationsmight derive useful les-
son learned and tacit knowledge that could be useful in a self-reinforcement process
of strategy development and implementation.

Second-degree path dependence is strongly linked to the presence of imperfect
information. Indeed, companies sometimes make efficient decisions on the bases
of available knowledge, which turn to be inefficient in retrospect. Conversely, the
chosen path (and consequent lock-in) in this case brings the company towards ineffi-
cient results, but the optimal and efficient path was unknowable at the time decisions
were made. This situation cannot be considered as really inefficient, given the lim-
ited knowledge and the deriving boundaries. “Where information is imperfect it is
inevitable that some durable commitments are shown to be inferior as information is
revealed. This problem is present with any action, but is highlighted under conditions
of sensitive dependence on initial conditions” (Liebowitz and Margolis 1995: p. 6).
Second-degree path dependence can be seen as a consequence deriving from errors
in foresight.

The third-degree path dependence, similarly with the second one, appears when
the dependence from initial conditions puts the company on an inefficient path
exhibiting lock-in effects, but in this case there was enough information to rec-
ognize the inefficiency. That is, there were some specific and feasible adjustments to
recognize and achieve an optimal solution, but that solution was not obtained. Third-
degree path dependence occurs when no arrangement is made to take into account
all costs and benefits deriving from strategic and operational choices, highlighting
criticalities in the strategic formulation of a company.

Case Study
Third-Degree Path Dependence in Servitization
This case presents a Product-Oriented PSS offered by a company that provides
white goods in aB2Bmarket, specifically focusing onbusiness laundry services
and food services. These services are the core of the product-oriented offering
and include education, management of usage information (to reduce down-
times), financing options, maintenance and spare parts provision. This PSS
does not constitute a competitive advantage and does not allow the company
to outperform its competitors: services provided to customers are considered
as a necessary feature of the product that cannot be seen any more as a “plus”
in the offering; not offering these services would imply a failure in meeting
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clients’ basic needs. The most important elements of the PSS considered have
been recognized to be resources, mainly consisting in service infrastructure
and dedicated human resources, together with organizational processes, ensur-
ing a widespread presence on territory and an excellent quality of maintenance
services. Capabilities are not considered as a key element of this PSS offering
and they easy to be retrieved; the service infrastructure, despite is an important
element of PSS, has been judged as easy to be replicated, while the distinctive
organizational processes are part of company’s tacit knowledge.

In the case presented, developing a PSS-related offering as a simple need in
responding to market demands and pressures can be viewed as an example of
third-degree path dependence. Indeed, developing it and investing in service
infrastructures without the aim of differentiation (no will to gain a competitive
advantage) put the company in an unfavourable competitive position, since
this current offering did not provide any competitive advantage, and further
developments of the PSS-related structure would demand non-negligible costs
to the company. The choice of investing in PSS as a mere response to an
immediate need, without a long-term-wise planning, put the company towards
an inefficient path that could have been easily forecasted and avoided.

(Information and data presented are took from interviews conducted by the
authors).

4.2 Traditional Strategies Driven by PSS

The concept of strategy can be seen as a right combination of objectives (corpo-
rate mission) and functional policies (guidelines, tactics), which together define the
position of the organization on the market. The strategy therefore includes the attain-
ment and maintenance over time of the objectives, rather than the pure and simple
achievement of a single success; it is a continuous process that joins the evolution
of the market by combining realistic objectives with assets that allow the company
to achieve them. For a company to succeed, its strategy must maintain a fair bal-
ance between its strengths and weaknesses with the opportunities and threats of the
external market.

The generic strategies that a company can adopt can be identified by two dimen-
sions (Porter 1985):

• Target market (broad target-narrow target) and
• Competitive advantage (cost-differentiation).

These dimensions make it possible to identify different types of strategy: cost
leadership, differentiation and focus (Fig. 4.1).
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Fig. 4.1 Categories of competitive advantage

Cost leadership and differentiation represent: “[…] a fundamentally different
approach to creating and gaining a competitive advantage […] normally a company
must make a choice among them or remain locked in the middle” (Porter 1985).
Differentiation is an expensive process and cannot therefore be achieved at reduced
costs (and therefore prices). Companies that decide to adopt the first strategy aim to
increase their market share by creating a product that differs from competitors for
particularly low prices. To achieve their goal, there are many methods that can be
adopted: large-scale production, continuous process improvement, minimization of
costs and waste, TQM, benchmarking and continuous control of the external envi-
ronment. On the other hand, the companies that decide instead to focus on the second
competitive strategy decide to invest to make their products and services unique in
the market and, thanks to this feature, we can afford to maintain a higher price than
that most of the competition.

There are many studies that focus on the characteristics of the resources and
processes on which a company must aim to obtain a competitive advantage and,
above all, a high level of performance that is constant over time, independently of
the strategy adopted. The idea is that only a company that has the ability to maintain
its high level of performance over time will be able to have constant financial returns.
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4.2.1 Cost Leadership

The competitive strategy of cost leadership aims at obtaining the lowest costs within a
given sector, thanks to the lower price of the competitors; the company can therefore
attract a higher number of customers. In order for a company to achieve this strategy,
it is necessary that the reduction of costs is accompanied by the maintenance of the
essential product characteristics for the customer, and that the cost advantage is based
on elements difficult or too expensive to replicate for the competitors. This strategy
is preferably applicable in particular market conditions, i.e. when:

• the consumer is particularly sensitive to the price;
• the goods offered are undifferentiated;
• all end consumers make standardized use of the product;
• the customer can easily switch from one product to another, without incurring high
costs;

• concentration of buyers increasing their bargaining power;
• the new entrants in the market practice low prices to gain market share.

The fundamental element is to be able to work in the value chain, to maximize
production efficiency by eliminating all the super-flue activities. This can be done
by exploiting economies of scale and maximum production capacity, reducing costs,
outsourcing or integrating activities and offering an increasingly standardized prod-
uct.

With regard to the cost leadership strategy, the achievement of the objectives is
based on the achievement of an operating result of efficiency; therefore, when such
sources of efficiency should be temporary, easily imitated or rendered no longer
functional due to the advent of new and improved technologies, the competitive
advantage would be temporary and would not lead to continuous and long-term
profitability. Barney in 2002 to explain this concept states: “[…] if cost leadership
strategies can be implemented by many companies in an industry, or if no business is
facing adisadvantage in termsof costs in imitating a cost leadership strategy, therefore
being a cost leader does not generate any competitive advantage for a company”.
The continuous improvement in this area is fundamental but at the same time, the
diffusion of technology and of always better processes make it easily imitated by
the competition. Other sources to gain an advantage are the economies of scale and
organizational learning developed within the company; however, many studies have
shown that the barriers to entry are particularly low. In the literature, it is possible
to find many authors who underline how companies that adopt this type of strategy
can be blocked in a circle due to the continuous improvement of technology and a
consequent reduction in costs in production processes. As an example it is possible
to think of the case of Ford Motor Company which has univocally focused on the
production of the Model T to reach the lowest possible cost but, at the same time,
this has made the organization vulnerable to the proposed innovation strategy and
started by General Motors. Precisely, this kind of problem has indeed led Ford to
change his strategy over time. The initial strategy was, in fact, based only on cost
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leadership, and it made it possible to make mobile cars accessible to most Americans
and not just the higher end of customers. The competitive advantage was based on a
massive reduction in costs due to process simplification. The main problem was the
one mentioned above, namely, the difficulty in maintaining this advantage over time
from the imitation of competition; in 1927, in fact, General Motors succeeded in
surpassing Ford becoming the largest American car manufacturer with increasingly
efficient processes but, at the same time, also offering a wider range of differentiated
products. For this reason, today Ford, in order to compete in the world market, while
maintaining its basic cost–loss strategy, is also moving into a generic differentiation
strategy.

As highlighted above, there are many benefits from the adoption of a PSS model
within the company; at the same time, there are also many barriers. It is precisely
these barriers that significantly curb the realities that are working with a cost lead-
ership strategy and therefore, in line with their company policy, cannot make huge
investments for a radical corporate change. A company that decides to undertake
this change certainly needs to invest time and money in the re-education of staff:
something very difficult to do when working with a strategy where achieving full
efficiency, with the reduction of times and costs, it is a fundamental key. An auto-
motive manufacturer, for example, always focused on proposing to the automotive
market at particularly low costs for a large number of consumers, will have difficulty
shifting its focus from the production of the bodywork and engines to maintenance
and car sharing, things up to now outside the company. On the other hand, it will also
have to invest in a specific type of marketing to do a real psychological work on cus-
tomers, reinforcing the meaning of use at the expense of properties. To circumvent
this type of obstacle, companies may decide to implement branding strategies that,
obviously, would result in higher costs and would therefore limit the adoption of PSS
as a low-cost strategy. Another point that could discourage this type of company is
the average long time in which to find the first real benefits, therefore not immediate
benefits and above all difficult to account for. Even greater difficulties for manufac-
turing companies, which, passing from the pure and sole sale of products to the sale
of a product–service, also need to change the way in which costs are accounted for
in the company. In services, the customer will pay only what he thinks is the true
value of the service; although it is possible to have some quantitative measures (for
example, the number of service units delivered or the customer’s establishment), the
quality of the service, which can then determine the price, can only be measured
using subjective criteria, as the satisfaction of the final customer. Furthermore, main-
taining relatively low economic costs by offering a product–service in the same way
and at the same time trying to reduce the environmental impact of the asset is a real
challenge for companies.

A company before adopting a business model such as the PSS must consider
the fact that this will involve investments in the medium-long term and uncertainty
regarding the company cash flows (Mont 2004).

Precisely, for this series ofmotivations, companies operatingwith a cost leadership
strategy could think of as a first step to introduce initially a product-oriented PSS,
which would certainly involve not so radical changes within the company and the
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possibility to continue to work with a standardization policy to respond to low costs
for a large customer segment. The literature also highlights the substantial difference
in the adoption of services by companies that produce “simple” products from those
that produce complex products’ systems. When we talk about simple products, we
refer to those standard products aimed at the mass of customer–typical consumers
and reduced attention on the part of the studies, underlining how it is probably
the least indicated strategy for PSS adoption. Nevertheless, in recent years, it has
been analysed how services have represented between 10 and 13% of sales also in
the area of simple and standardized products. Moreover, as already underlined in
the traditional analysis of the cost leadership, more and more companies are in a
situation in which they go to support the differentiation of the product to their low-
cost strategy: even in the context of PSS, it is possible to find this situation. Indeed,
in this context, it is the addition of the service, to the standard product, which can
represent a significant opportunity to create a more competitive strategy against an
increasingly hungry market, where sometimes, for many companies, it is impossible
to survive by limiting reduce costs and therefore the prices of the final product.

4.2.2 Product and Service Differentiation

The strategy of differentiation aims to propose to themarket a product or service with
characteristics that make it unique and inimitable, thus preventing competitors from
proposing the same final good. Sometimes, the differentiation consists in the offer
of a product/service not yet available in the market; on the other hand, it can be seen
simply as a different perception on the part of the client through proper marketing
activity. This type of choice is made in particular market conditions:

• presence of heterogeneous consumers who do not adapt to a standardized good;
• sensitive consumers to the brand and uniqueness;
• extensive possibilities for differentiation by companies regarding a single
good/service;

• rapid technological development that offers the possibility to improve and differ-
entiate the offer.

The final price of the product/service will therefore be above average as it will
cover the additional costs used by the company to offer a differentiated product and
must reflect the value perceived by the end customer.

It is therefore inevitable that the advantages achieved with a differentiation strat-
egy are more likely to continue over time, given the difficulty of competitors in being
able to imitate products and services recognized in the market for their uniqueness.
In fact, differentiation is not a simple and immediate thing, but it arises, thanks to the
development of specific processes and strong investments in research and develop-
ment, which allows the company to develop significant resources to maintain a high
level of performance over time. Companies that focus on differentiation are compa-
nies that focus their attention on the client and on the needs that this can have and,
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precisely for this reason, we also create a stronger link with the end customer, a factor
that in turn creates the “reputation of the company”. This kind of company therefore
makes investments in research and development projects, in technological alliances
and in the registration of brands and patents to protect itself from competition. A
series of factors that determine the emergence of products/services that are more
difficult to imitate and consequently more lasting relationships between company
and consumers, thanks to the recognition of the brand and the company image. At
the same time, however, it must be emphasized that many studies have shown that
the gains achieved, thanks to this kind of strategy, are also more volatile. Over time,
companies have found themselves working in an increasingly variable and uncertain
market, where the costs incurred in innovation and product differentiation are not
always repaid by the needs of final consumers.

Speaking of differentiation, it is therefore good to distinguish in product dif-
ferentiation and service differentiation based on the good offered to the customer.
The characteristics to differentiate the product are mainly the final price to the cus-
tomer, the form, the characteristics, the personalization and the best quality in terms
of performance, conformity, duration and reliability. On the other hand, companies
that offer services to differentiate rely on ease of order, with marks, installation and
proximity to the customer in the use phase of maintenance and repair.

It is therefore the competitive motivations that increasingly suggest to the produc-
ers to visualize their product as a primary resource and, the parallel development of a
service, as a source of differentiation. It is, in fact, important to underline, as also the
producers operating in high-tech sectors are finding difficulties to differentiate them-
selves in the market only, thanks to their material good. This problem certainly arises
from an increasingly aggressive market, with games to re-low the price of products.
The adoption of a PSS model is therefore seen in this context as the best approach
to creating a competitive advantage in the strategy of differentiating companies.

It is therefore the realities that find themselves working with a strategy of dif-
ferentiation and, in the specific case, of product differentiation, which are among
the most involved in the introduction of servitization, just for the final purpose of
being able to further advantage increase the uniqueness of their good in the mar-
ket. So many companies today are traditionally based on the production and sale of
products, which now use services as a strategy for differentiation in the market and,
through these services, they are able to obtain most of their income. In the field of
differentiation, it is also possible to underline how the service that goes to support
the product increases the barriers present with market competitors. In fact, the prod-
ucts–services are more difficult to imitate and at the same time the contracting power
of the customers is weakened, which will have more difficulty in competing with
each other due to the intangibility and flexibility of the services.

A lot of research has been done in this field to identify what are the most adopted
service strategies from companies up to now focused solely on the sale of products
and second to understand which are the options that would allow greater growth. In
particular, in 2010, Raddats and Easingwood focused on the analysis of 25 important
companies from different sectors who decided to use the service as the cornerstone
of their differentiation in the market. The study includes companies that sell basic
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products such asmetals or chemicals, to companies in thefield of telecommunications
or companies operating in the medical equipment, transport and aerospace industry,
and therefore already focused on the sale of services. In this context, various decisions
can bemade on how to offer a new service or support it with the offered product: first,
the case in which the product maintains its main role to which services are added;
therefore, companies that focus more on service and on the relationship established
with the customer, while maintaining the role of the product in a central position;
finally, third, companies that decide to develop real services that are less dependent
on the final product.

Services that are closely linked to the products of a company that makes the sale
of the product its core business are often used to create a real differentiation of the
product. The added service constitutes a part of what Porter defines as the “Value
Chain” with a sustainable competitive advantage that can be realized through every
activity in the chain. Porter himself, when he spoke of “market differentiation”,
referred to companies coming from the same sector but they managed to propose
a different value chain in order to compete with each other on different bases. In
line with this thought, Geuber (2008) defines companies that follow this logic as
“after-sales providers” that cover a wide range of different situations, from those
companies that offer a simple after-sales service (adopted more by companies that
work with a strategy of cost leadership), to real complete and well-defined packages
of services (Product and Service differentiation).

Then, there are companies that focus more on the relationship that is established
with the customer considering the “collaborative ability” as a key to the final success.
This means being able to offer services that are aligned with their products but, at the
same time, also know-how to look outside and understand which types of services
are more aligned with the customer’s operating environments. The idea is therefore
that the producer tries to understand how value is created in the eyes of the customer.
The products of a company can be seen as a “gateway” for a wide range of possible
services throughout the entire life cycle of the product, from the determination of the
initial requirements of the customer to its complete disposal. In this shift towards this
newmarket concept, companies that work with a product differentiation strategy will
therefore find their focus increasingly on the technological leadership of “customer
centricity”. This change is gradually becoming more radical when a market mecha-
nism is born in which the customer pays for the final functionality of the product and
not so much for the material possession of the asset (Davies 2004), the company is
therefore to have different gains based on the good or bad functioning of the service
offered by its product. In this case, even companies that have their foundations in
purely manufacturing, with the advent of the PSS, can not only decide to support a
service to the product offered (as can be a simple maintenance), but they go to offer
the availability of a good. With this new concept, service is not something explicit
but is implicit throughout the product life cycle; if the good does not work, it breaks,
it has some problems, it will be replaced in such a way that the customer can take full
advantage of the reason why the product was purchased. Obviously, this is a type of
strategy that cannot be adopted when a company is working, focusing everything on
efficiency and cost-cutting, as this mechanism involves taking risks that may come
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to the surface, throughout the life process and use of the product. There are therefore
companies that are less and less dependent on products but point to their differentia-
tion on the service offered and, in order to develop a service strategy, at the same time
it is necessary to create good relations throughout the supply chain of the service;
the relationships that the company is able to create are therefore potential sources of
efficiency and effectiveness (Raddats and Easingwood 2010).

It is precisely those companies that have a wide range of services offered, those
that can benefit most in terms of final profits, despite the risks and initial invest-
ments required. It is for this reason that companies that operate with a strategy of
differentiation, both product and service, are increasingly turning to use-oriented and
result-oriented service types. The aim is to reduce production costs and materials to
try to focusmore on quality, on cost reduction and therefore on final profits in the end.
Differentiate yourself from competitors and listen more and more to the customer’s
voice in order to have real economic advantages.

4.2.3 Niche Strategy

The strategy of focusing is no longer generally applied to the entire market but
to a specific niche of consumers. Within this strategy, it can be divided into two
further currents. The former is cost-oriented, aimed at serving a restricted circle of
consumers by offering a product at the lowest price compared to other competitors in
the market; the second aims instead of differentiation and therefore to offer a product
at a higher price but, at the same time, customized for a specific consumer standard.
The strength to be able to undertake such a strategy is that the needs of this niche
of end users are not satisfied by the products/services that can be found in the mass
market, regardless of whether they belong to companies that aim to products of cost
leadership or differentiation. As in the previous cases, it is therefore possible to think
of a context that makes it possible to apply this strategy when:

• the niche is of such a size as to generate profits;
• competition for that specific market niche is not particularly high;
• firms create a relationship of loyalty with the end customer.

The main risks involved in this situation are that the market leader can develop
alternative products in his offer, covering also the needs of the niche and therefore
subtracting market shares.

The niche strategy is more distinct from the other two because it is aimed at
a narrow market segment, with a limited number of customers. Again according to
Porter, the focus can be distinguished in cost focusing (which exploits cost differences
limited to one market segment) or differentiation (which focuses on particular needs
of a customer-attentive to the final value of the product or service). Often this strategy
is adopted by companies that are in the maturity stage and do not want to get stuck
in a sealed market with no possibility of growth. Kotler (2000) defined the niche as:
“A smaller group that seeks a distinct mix of benefits”. Michaelson (1988), on the
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other hand, gave the following definition: “to find small groups of customers that
can be served inside a segment” and “to offer the customer a clearly differentiated
product that fills (or creates) a need”. Sometimes, this strategy is confused with the
term market segmentation even if it is repeatedly stated in the literature is not a
fully correct comparison. A segmentation process is a top-down process where the
market is divided into smaller, more manageable sub-markets. On the other hand,
the niche is a bottom-up process that, starting from the needs of a few customers
(be they product or of price), creates a new space in the market. This market can
be described through five key characteristics: consumers with well-defined needs,
consumers willing to pay the company that best meets their needs, a market that
does not attract competitors, the ability to gain particular market segments, thanks to
specialization and potential for growth and good profit. The most important factors
of the “niche strategy” are represented by the relationship that the company builds
with its customers and its reputation. This is because long-term relationships make
it possible to build high barriers to entry against competitors, and at the same time
increase long-term profitability, thanks to customer loyalty. Niche markets are not
easily identifiable in their infancy and therefore need to grow step by step, bringing
forward possible changes, market opportunities and end-user needs.

Therefore the companies that operate in a niche market can adopt much more
sophisticated and personalized PSS models. As already seen in the traditional litera-
ture, companies operating in this area have as their main characteristic a much more
limited market, but they have the opportunity to interface and interact more with
their customers. This factor is fundamental in PSS where there is the broadest rep-
resentation of the transition from interaction with the customer to a real and proper
relationship; we move from selling the product or service to providing a complete
solution through a long report. There are many studies that have highlighted the
success of companies that relate to customers who have really identified their needs
and therefore have been able to develop real tailor-made offers.

Thanks to their characteristics, the companies that operate in a niche market have
the possibility to have a higher level of servitization, creating personalized products
and services to a real co-design work with customers and suppliers to represent
the specifications requested by the customer. This type of company is probably
the most motivated in going to undertake a path of change necessary to offer the
product–service mile to the customer, a change that is part of the corporate culture
and of all its employees, with particular attention to those who interact with the
customer in providing the service. The integrated offer proposed by them requires,
in fact, continuous contact with the client, with the consequent need for a wider range
of personnel exposed to this type of work (Fig. 4.2).

It is also important to underline how, in the context of the provision of a service,
the possibility of misunderstanding may be greater than those which can be incurred
in the sale of a simple material product. At the same time, customers of these compa-
nies are less likely to accept errors or misunderstandings precisely because they are
willing to pay more to have a service that fits ad hoc with their needs. It is precisely
in this situation that the relationship between the whole product–service chain is fun-
damental, and how the need to have a highly qualified and prepared staff in this area
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Fig. 4.2 Degrees of servitization and related strategies exemplified (Martinez et al. 2010)

is fundamental. A company that wants to provide a high-level integrated offer must
constantly monitor its relationships with suppliers, with whom an intense exchange
of information and know-how is required: the adoption of a new very rooted business
model as it can be a result-oriented PSS is going to have repercussions on the whole
value chain of the asset.

4.3 Drivers for Competitive Advantage of Product Service
System

The economic potential of PSS can be related to market value for users, costs for
providers, capital needs and the ability to sustain value in the future, giving the
first important considerations about PSS potential linked to strategic issues (Tukker
2004).

The economic analysis of PSS can use a variety of tools like cash-flow analysis
(Azarenko et al. 2009) and/or cost estimation (Nishino et al. 2012; Kreye et al. 2014),
business models quantitative analysis to predict the evolution of costs and revenues’
structures through years (De Coster 2011), together with a comparison of other
alternatives like cost-plus and fixed-price contracts (Richter et al. 2010) or financial
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indicators like net present value and real options approach (Rese et al. 2009), or the
analysis of relationships between PSS provider and customer, mainly in the B2B
market (Sun et al. 2012) or the balanced scorecard (Chirumalla et al. 2013).

The evaluation of PSS performance with a backward perspective shows the so-
called “paradox of servitization” (Neely 2009): servitized firms tended to generate
higher revenues but lower profits compared to pure manufacturing firms, and this
was true for larger firms; while for organizations with less than 3000 employees,
this finding was completely inverted. Reporting Neely’s conclusions (2009, p. 114):
“While servitized firms generate higher revenues they tend to generate lower net
profits as a percentage of revenues than pure manufacturing firms. The reasons for
this are that servitized firms have higher average labour costs, working capital and
net assets. And they appear unable to generate high enough revenues or margins to
cover the additional investment they have to make over and above the investment
made by pure manufacturing firms. This finding applies particularly to the largest
firms, for while smaller servitized firms (those with less than 3000 employees) often
generate higher net profits as a % of sales revenues than their pure manufacturing
counterparts, this finding does not hold for larger firms. Indeed, for the largest firms,
it is the pure manufacturing firms that generate the higher net profits as a % of sales
revenues” (p. 114).

Investigating PSSs’ performance under different perspectives, and considering
several elements of distinction, is a key point in understanding PSS’s potential and
capability of generating a competitive advantage and revenues for firms.

As evidenced also by Qu et al. (2016), there is still a great need for “quantita-
tive research to demonstrate PSS influence on society, economy, and environment”,
implementing “different points of view than usual ones: knowledge management,
business models, technology, barriers, policy”.

According to the resource-based view model, management deems some firm-
specific resources and capabilities to be crucial in explaining a firm’s performance
(Amit and Schoemaker 1993; Teece et al. 1997). Teece et al. (1997) added another
important element in the RBV, starting to consider processes as additional source of
competitive advantage: “we thus advance the argument that the competitive advan-
tage of firms lies with its managerial and organizational processes, shaped by its
(specific) asset position, and the paths available to it. With managerial and orga-
nizational processes, the accent is on the way things are done in the company, or
what might be referred to as its routines, or patterns of current practice and learning”
(Teece et al. 1997).

The framework in Fig. 4.3 shows the distinctive elements determining the nature
of PSS’ competitive advantage.

At the heart of the model, there is the implementation of reuse and/or share prac-
tices and services, related, respectively, to circular economy and sharing economy: by
ensuring the inimitability and protection from replication of resources, capabilities
and related processes, firms should aim at defining new market segmentations and
building customers’ loyalty. Companies willing to servitize should focus on these
drivers, while always looking for a distinctive product–service differentiation and
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Fig. 4.3 The nature of competitive advantage for PSS

innovation, to overcome the traditional product differentiation/service differentia-
tion distinction (Fig. 4.3).

4.3.1 Closing the Loop: Seizing the Opportunities of Circular
Economy

To develop a product–service offering that meets the needs of the market, organiza-
tions must first have a clear understanding of the needs of the latter and the needs of
the customers from which to start with development. These needs must be identified
and defined systematically by the organization.

The organization will have to look at the value chain from the customer’s point
of view, analysing all the activities that it performs to guarantee the functionality of
the product throughout its entire life cycle. In this way, services can be developed to
achieve the same activities in a better way or with a lower cost for the customer or
using recyclable or low environmental impact materials. This will create value for
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the customer, to meet also the growing environmental sensitivity of the customer in
recent years.

From this consideration, it is clear how, through the joint adoption of the Circular
Economy and the servitization, it is possible to identify the points in which the
organization can improve to provide a better service to the client, and at the same
time achieve it through processes designed to minimize environmental impact. In
this way, the customer will be more encouraged to purchase the product supplied
by the company, especially if it is a product characterized by high consumption or
difficult disposal.

For example, the Quantum company, a hard disk supplier for personal computers,
has reconfigured the packaging used for the transportation of finished products for
three main reasons: to reduce the cost of disposing of packaging for customers, to
reduce the costs of realization of the packaging and to reduce transport costs. In fact,
with the new configuration, the filling of the means of transport has been optimized,
and thereforemanymore batches can be transported at a time. Furthermore, Quantum
also takes care of the recovery of these packages to the customer, so that they can
be reused for other despatches. They found a reduction in packaging costs per 80%
single hard disk, 40% energy costs for the production of packaging and gas emissions
that can cause the greenhouse effect.

We move from a situation in which services are offered alongside products as
simple additions within a marketing strategy focused on the product, to the offer
of services as a value-added component within the organization’s proposal to the
market, which may concern the reduction of the environmental impact due to the
implementation of business processes, the use of recyclable materials or services for
the recovery of the product at the end of its useful life cycle.

In this, the circular economy supports the management of activities and processes
within the network, increasing the profitability of the company, supported by a reduc-
tion in costs for the implementation of processes and/or products, and an expected
increase in sales, encouraging customers to purchase the product, will see its intrinsic
eco-compatibility.

For every PSS, it is important to understand if the provided services include or
not practises connected to the concept of circular economy. Circular economy has
been proposed as one of the latest and most important concepts to address both
environmental and socio-economic issue (Witjes and Lozano 2016).

Superior performance of the PSS cases could be attributed to the presence of
reuse-related services, which appears to be an order-winning criteria (Hill 1994),
while basic services like maintenance, spare parts provision and educational training
are considered qualifiers criteria (Hill 1994). The presence of reuse is a key element
especially in the case of product-oriented offerings, ensuring superior performance in
terms of competitive advantage, thanks to the environmental concern, and the series
of resources and processes which make these services hard to be replicated.

Firms should involve circular economy (based on Reuse) concepts and services,
so as to offer to clients a complete management of product life cycle: dismantling and
take-back programmes encountered enthusiastic responses from customers, turning
the durable nature of goods into an element of success, instead of representing a
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problem like in cases of result-oriented PSSs. Indeed, services related to the concept
of reuse appear to be the key elements distinguishing cases of success (in terms of
providing competitive advantage) from unsuccessful cases. Firms should invest in
resources, infrastructure and organizational processes, necessary to ensure circularity
in their offerings: these elements proved to be a successful and durable investment,
necessary to move from offering necessary services considered as a feature and not
as a plus, to providing an important source of differentiation.

Among these practices, the concept of reuse plays a significant role, since it
features a whole series of product and service characteristics with the final aim
of prolonging the useful life cycle of physical components. According to this, the
product–service ratio presents some variations across reuse activities. With the term
activities, we mostly refer to services, designed for the current users/owners of the
product(s) and for potential new customers as well. In this set of activities, we can
include, for instance, repair, refurbishment, reassembling, remanufacture and also
redesign, with a crescent tendency from reuse towards the creation of almost entirely
new products.

The framework in Fig. 4.4 shows different forms of reuse (activities) and the
related degree of product–service ratio.

4.3.2 Using Rather Than Buying: Pursuing the Sharing

The sharing economy is proposed as a new economic model based on sharing that
mainly takes place between peers, according to a peer-to-peer model. Other terms to
define it are economy of sharing, collaborative economy, collaborative consumption.

Crowdfounding, car sharing, social eating and many other activities are just a
few examples of this new economic model. The sharing economy was born as an
alternative to the purchase of goods, replacing it with the only use based on temporary
and shared access.

Collaborative consumption has become important economically only in recent
years due to the emergence of new technologies, such as smartphones and geolocation
systems, and the difficult economic situation. The sharing economy allows those in
financial difficulty to make fruitful resources that already exist but are underutilized;
it also makes it possible to use an asset that in the traditional market would not have
been able to afford.

The sharing economy is a fairly recent phenomenon; it seems understandable that
economic literature has not yet found a shared definition of the phenomenon.

In fact, there are many businesses that do not fully fall into the definition of
collaborative economy. These are companies in which there is no longer continuous
work performance but work on demand, i.e. only when there is a demand for certain
goods or services. These businesses are part of a model called the gig economy.

Sharing economy is a broad and articulated concept within which a set of con-
sumption and entrepreneurial practices converge,made possible by advances in infor-
mation technology and attitudinal changes in consumers.
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Fig. 4.4 Product–service ratio for different forms of reuse (Gelbmann and Hammerl 2015)

The sharing economy, or collaborative economy, is a relatively recent phe-
nomenon: it was born at the beginning of the new millennium and then exploded
in the years following the great economic-financial crisis of 2008. At the same time,
it is a constantly evolving phenomenon, inextricably linked to the constant improve-
ment of new technologies that allow users to be connected through increasingly
refined and easily accessible online platforms.

According to Botsman and Rogers (2010), sharing economy is “an economic
system based on the sharing of underutilized goods or services, free or paid, directly
by individuals”. In a systemic view, collaborative consumption is not seen as a niche
trend or a response to negative effects of the 2008 financial crisis (Botsman and
Rogers 2010), but as a new consumption paradigm joined by millions of people
from all over the world.

Sharing economy is made up of so-called digital collaborative services, which
connect people with other people through digital platforms (internet, mobile, tablet)
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that allow to share, exchange or sell products, goods and skills. These services are
defined as collaborative because they foresee an exchange between peers, and digital
because they are enabled by new technologies. According to the author, Internet
and social media encourage the spread of collaborative behaviour for a number of
reasons:

• disintermediation: the behaviour of consumers in the pre-purchase phase has
changed compared to the past. People today prefer to independently collect infor-
mation about a product before buying it;

• sharing: the concept of sharing in recent years has been enriched by the immaterial
dimension due to the possibility of interacting through social platforms;

• confidence towards strangers: the practice of online sharing of content (of any
type) by users overcomes the distrust of those who could view them and possibly
use them in incorrect ways. Trust is not “blind” but in any case filtered by the
social network of which these users are part and by the control exercised by it;

• living in a glocal dimension: the word glocal derives from the mixture of global
and local and indicates the impacts that globalization has had on local realities and
vice versa. Internet and social media allow the glocal dimension to be explored
in its entirety as each individual is interconnected to others and can reach them
without excessive burden.

The sharing economy is therefore proposed as a new economic model, able to
respond to the challenges of the crisis and to promote more conscious forms of
consumptionbasedon reuse rather thanonpurchase and access rather thanownership.

Despite themany examples of collaborative consumption very different from each
other, there are some points of sharing that facilitate the functioning of these realities:
the concepts of critical mass, unused capacity, trust in sharing and trust in strangers.

Critical Mass
In the sharing economy, the term obviously deviates from its physical meaning: by
critical mass, we mean a minimum number of assets (resources and users) necessary
for the system to become self-sustainable. It is necessary as it allows the consumer
to have a wide opportunity to choose and therefore more likely to satisfy their needs.
For example, a bike sharing platform will have to offer a certain number of bicycles
and number of stations so that the consumer perceives the alternative to traditional
means of transport as adequate. The critical mass in this case has the function of
making access optimal, of encouraging potential users to choose the bike instead of
other means of transport, to bring them to the decision not to buy their own bicycle
and that they perceive convenience and ease of use generated by the sharing platform.

Criticalmass varies greatly frommarket tomarket and is very difficult to predict: it
depends on particular factors such as the individual context, the needs to be satisfied
and the expectations of the users. Within it, there are also a series of fixed users
who use the service frequently; they will also motivate the wariest of relying on
the platform, altering their habits and making a change in favour of progress. This
marketing concept is called “delayed majority”: after a first period in which the
new product only captures the interest of innovators, over time and if innovation is
positive, even the initially sceptical majority will adopt the same innovation.
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Unused Capacity
One of the fundamental principles of collaborative economics is that there is an
unused capacity to be exploited in some objects, characterized by a high unitary
value and a low use by the user, which despite this we are used to buy. These prod-
ucts, not used to their full potential, in any case, involve the costs for the purchase,
maintenance, repairs and finally the costs that must be incurred to buy the new ver-
sion of the product. Sharing would therefore be a way to exploit and make useful
the whole useful life of the asset by redistributing it among more people. This con-
cept is not only valid for tangible goods but also for intangible assets such as time,
intellectual abilities, space or goods such as electricity.

Trust in Sharing
Another fundamental principle is the belief and trust in the existence of common
property that can be managed and used in sharing among all the members of the
same community. Community ownership is possible through the balance between
the personal interests of each individual and the interests of the community.

Trust in Strangers
Platforms, often characterized by peer-to-peer transactions, require an initial level
of trust towards outsiders. Although it may seem difficult to monitor and control all
the people involved in the system so that transactions are successful, the mechanism
is self-governing. The role of companies is to create platforms that facilitate self-
sufficient exchanges. Confidence in peer-to-peer situations seems to be relatively
easy to manage, and in many cases the sense of trust in others is strengthened.

The collaborative economy can be understood as an economic opportunity, amore
sustainable consumption behaviour and a more “democratic” form of economy.

The theme of sustainability can be pursued by both the consumer and the com-
pany. The individual consumer can adopt a lifestyle and a consumption behaviour
that generate less environmental impacts, increasing the awareness of their choices
in the “ecological” environment. At the enterprise level, strategies and activities can
be implemented that aim to develop corporate responsibility and protect the environ-
ment.

In the sharing economy model, the 5R model is fully applied: reduce, reuse,
recycle, repair and redistribute. Access and sharing rather than possession have the
potential to more efficiently exploit resources and reduce waste. The prolonged life
of resource-intensive products and the extension of use optimizes the consumption
of resources and redistributes those already used.

The desire to engage in sustainable consumer behaviour plays an important role
in the decision to participate in sharing platforms and activities.

Sharing is an activity that reduces environmental impacts, improves social and
economic dynamics, optimizes and preserves resources for present and future gen-
erations.

The consumer shows great interest in “green” products and services and conse-
quently is led to invest time and energy in search of a more sustainable alternative.

Although the factor of sustainability is important, often greater importance is given
to the economic benefits compared to the environmental ones, and this means that the
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use of products and services sharing takes place because they represent a possibility
of saving/earning. Only at a later stage are the environmental and sustainability
advantages recognized:

• more efficient use of resources,
• waste reduction and
• less pollution and less environmental impact.

4.3.3 The Need for Differentiation and Innovation

As reported by Judge andDouglas (1998), “the natural environment sometimes offers
significant new business opportunities. Some firms are discovering that bymodifying
the inputs, throughputs, and/or outputs of their systems, they can differentiate their
goods and services from the competition and thereby gain a competitive advantage”.
Following the key principle that “strategic planning can and should have an impact
beyond the financial performance of the firm” (Judge and Douglas 1998), for each
PSS, it is important to investigate and understand reasons behind its implementation.

What emerges from companies is that firms employ a PSS-centred businessmodel
for two main purposes, which are differentiation, meaning that PSS has been per-
ceived as a source of differentiation from competitors and a possible disruptive
innovation, and necessity, which means that PSS was developed simply to adapt
to competitors and/or because it became a necessary feature (i.e. extra services in
the case of product-oriented offerings).

Case Study
Xerox and Conduent Inc.
When Differentiation Matters
The photocopier market is one of the most involved in servitization and is often
used as an example to support the theory regarding the scope of the product
service system. In particular, Xerox has been considered as a pioneer in the
implementation of a “pay-per-use” formula in the printers and copiers sector.
The first step still in the ’90swas tomove from the sale of photocopiers to that of
copies, a passage triggered by the fact that the high-tech photocopiers proposed
were becoming too expensive for the large segment of potential customers
to whom they wanted to propose. Later, Xerox decided to go further and to
propose its customers to outsource printing processes trying to become the
most important service provider related to document management.

Xerox Corporation is one of the largest manufacturers of printers and pho-
tocopiers, born in the early 1900s in the United States and today present in
192 countries worldwide. Today, the company is known worldwide as a leader
in the field for both knowledge and technology and is increasingly doing its
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strength. Over time, in fact, Xerox has gone from being considered a manufac-
turing company producing photocopiers to a company that supports the sale
of products and the management of business processes. In this case, the level
of service offered to customers is much more pushed than what can be found
in the field of cost leadership and, precisely for this reason, the transition that
has led the company from a vision focused only on the product to a focus on
product–service, it has been long and demanding. The company in its growth
has been driven by the desire to satisfy the customer and, precisely for this
reason, it was the company that first started selling copies to customers rather
than just selling photocopiers. Most likely, it was this spirit of adaptation and
continuous search for the best solution for the increasingly demanding requests
of customers, which allowed greater differentiation and therefore survival in
the market. Precisely, this change of his to find new life, in a saturated market,
has meant that since the end of the 80s the company was renamed “The Doc-
ument Company”, positioning itself as a supplier of solutions within the life
cycle of the company document. So, in addition to photocopiers and printers,
the company has begun to focus on new digital printing technologies and real
document management services.

As outlined above, in the analysis of the literature, changes in the prod-
uct service system do not always lead to immediate feedback, especially with
regard to profits. In fact, even at the beginning of the 2000s, Xerox had to
deal with billions of dollars invested in new ideas and technologies without
immediate feedback, especially since their name remained linked to the simple
photocopier company. To be able to compete, Xerox has therefore outsourced
most of its basic production to focus on high-volume devices andmore special-
ized operations that underlie its differentiation in the market. These changes
meant that as early as 2010, 70% of Xerox revenues were created right in
the after-sales phase of the product and the service business grew by 18%
a year. Obviously, this change has been so radical that it could not happen
from a simple accident but through a careful business planning, also through
the recruitment of staff more and more inclined to see the importance of the
final customer. It is precisely this customer solutions and services approach
that now differentiates Xerox from its competitors rather than the technology
itself. For many years, the company has been offering products that are not
only sold but sometimes rented under special contracts that guarantee cus-
tomer satisfaction through continuous monitoring of the machines and a price
linked to the number of copies made. In recent years, they have also developed
a document management service. The services offered today are many and
range from printing consultancy, document translation, software and customer
support services. From the annual report of Xerox already in 2013, we can
read: “In 2013, 84% of our total revenue was based on annual annuities, which
include contracted services, maintenance, supplies of materials. The remaining
16% of our revenue comes from the actual sale of equipment. […] Our annual
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revenues benefit significantly from the growth of services”. In the same year,
President and CEO Ursula Burns told investors “[…] the transition to a driven
portfolio of services is bearing fruit” and, for this reason, in 2016 the company
decided to split into two distinct listed entities. On the one hand, the “Xerox
Corporation” that deals with document technology, which supports the sale of
products increasingly driven to satisfy customers, on the other “Conduent Inc”
which bases its business exclusively on servants and, in particular, deals with
of business process outsourcing.

On the one hand,Xerox retains its original name as an internationally known
brand for revolutionizing the market, first with simple photocopies, and then
with the addition of digital technology, software and services. The company
maintains the sale of products for the home and office, but alongside a series
of services that differentiate it from the competition. It is easy to understand
how the company points to selling real integrated offers; for instance, the
area related to the sale of printers is also entitled “solutions” and not with
the simple term products. Today, the company offers the possibility to instal
apps directly in printers to make easier the management of documents to print
and the mobile printing service that allows printing from all mobile devices
connected in the network through non-branded printers. Therefore, besides the
“rental” of photocopiers, the service of supplying spare parts, maintenance
and recycling of used parts, the company is increasingly trying to differentiate
itself in the market thanks to the offer of “Document Management” services.
One of the most important services currently offered is that of the managed
press which concerns at the same time the prints, the consumables, the way in
which the documents are used and the management of the processes that deals
with all these aspects. The company aims to help companies in protecting their
sensitive data, and printers are, in fact, a weak point through which companies
can be attacked and robbed of their sensitive data. For this reason, a service is
offered that can detect other connected devices and guarantee the protection of
data and documents. The idea of Xerox is to offer these managed print services
both to strengthen security, to optimize work procedures and to reduce the
resources employed. In fact, we know that the concept of PSS is very close to
that of sustainability and, thanks to this greater control of the prints made, it
is possible to drastically reduce the number of copies printed unnecessarily in
large companies, limited to those actually necessary and reducing waste to a
minimum of paper and ink.

On the other side, it is possible to find Conduent Inc. whose name is inspired
by the company’s ability to connect customers in market sectors such as cus-
tomer care, transport, health care and service delivery. This company was
founded after the demerger from Xerox in 2016 with the aim of differentiating
itself and becoming a leader in the business process services sector, maintain-
ing those values of innovation, diversity and business integration that are at the
base of the Xerox company’s culture.
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The company has more than 93,000 employees in 40 different countries in
the world and today aims to differentiate itself in the market, thanks to the
services offered as

• leadership in business process servants, thanks to solid customer relations
and the proposal of differentiated solutions in growing sectors such as trans-
port and health;

• the continuous search for final customer satisfaction through continuous
investments in innovation and the development of new technologies that
improve business processes;

• management of processes and users on a large scale, thanks to the differen-
tiated range of offers proposed.

(Information and data presented are took from the companies’ websites
Xerox.com and conduent.com).

4.3.4 New Market Segmentation

The presence of different segments indicates the presence of different groups of
customers with very different ideas regarding the product’s property (Tukker and
Tischner 2006) on the basis of which there are cultural differences and established
habits (Manzini and Vezzoli 2003). A practice used to define the segments considers
the different habits of the customer, since the PSS introduces changes in terms of
ownership, responsibility, accessibility and costs. Focusing on the right segment with
the right value proposition is a crucial factor for the success of the PSS (Kindström
2010), in fact, not all value propositions are adapted to all customers (Rexfelt and
Hiort af Ornas 2009). In PSS, an effective value creation is achieved and there is an
adaptation between customer and supplier BM (Nenonen and Storbacka 2010). It
is problematic to choose the target segment to the same extent that it is difficult to
understand the customer’s perception of value and how its pre-existing characteristics
influence the value proposition (Reim et al. 2015). For this reason, in analysing the
restructuring of the segment, it is preferable to analyse two parameters: the first will
concern the ability to understand the needs of customers, and the second will concern
the targeting, or the selection of the segment on which to interact with its offer.

In PSS, since value creation must be understood through the customer’s gaze
(Davies 2004), it becomes critical to achieve an excellent understanding of the client,
of his business and its operational activities (Kindström2010; Reim et al. 2015). Con-
sequently, the company should collect and analyse data and information, regarding
the problems of the client and its operating activities in order to create and transmit
a clear formula of value that meets the real preferences and needs of the client. Fur-



4.3 Drivers for Competitive Advantage of Product Service System 121

thermore, once the needs of a client are understood, the company can influence them
(Payne et al. 2008).

Furthermore, the company must develop a specific strategy for the segment,
including business objectives. For this, different methods can be implemented to seg-
ment and analyse customer needs. In particular, in the PSS context, companies need
to develop specific value proposals for each client, which are therefore unique (Stor-
backa 2011). For this reason, the company must define its market with its segment
and its customers (Storbacka 2011). As seen previously, the criteria for segmentation
are based on customer behaviour. This means that it is possible to segment themarket
according to the three categories of PSS already seen (Fig. 4.5):

• Product oriented: This segment includes all those customers whowish to remain in
possession of the asset, even at the cost of major disbursements in financial terms,
but who have decided to outsource the maintenance part. Consider, for example,
a company that owns plants for the production of electricity that decide to buy the
main components such as heat exchangers or turbines, but prefer to entrust the
maintenance to their producers.

• Use oriented: In this segment are included all those customers who do not want
to sustain a high initial outlay, even at the cost of not being the owners of the
asset. Think, for example, of all the companies that lease means of transport or
instruments of various kinds. Among the incentives that push a customer to place
themselves in this segment, above all for the Italian context, there is the possibility
of VAT benefits.

• Result oriented: In this type of segment are included all those customers who are
not interested in owning the good or using it, but to exclusively guarantee the
results produced by it. In this way, it is possible for the client not to have fixed
assets related to the asset on the balance sheet.

4.3.5 Inimitability and Protection from Replicability

Together with the nature of elements constituting a competitive advantage, another
important point is about their sustainability over time, and this aspect is closely related
to the concepts of replicability and imitability, as exposed by Teece et al. (1997): the
first one involves the “transferring or redeploying” of capabilities from an economic
setting to another; the second one is simply replication performed by a competitor.
According to literature, replicability and imitability are usually employed as an index
of threat to competitive advantage’s sustainability over time.

Indeed, even if every company can develop its own set of capabilities, compe-
tences and resources that may ensure a favourable competitive position (i.e. compet-
itive advantage), they also must be difficult to imitate (Teece et al. 1997). Whether
competitors might easily replicate or imitate a distinctive capability on which the
competitive advantage is built, the whole set of resources, routines and skills related
to this can result in losing its distinctive value.
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Fig. 4.5 Schematic view of PSS segmentation

However, specific sets of capabilities and competences, and routines upon which
they are built, are often quite hard to be replicated: the replication effort, indeed,
brings with it a double difficulty that involves, first of all, the identification of rele-
vant routines, and then their actual replication. Furthermore, many routines, capabil-
ities and competences are attributable to firms’ specific contextual factors, like, for
instance, local or regional forces that shape companies’ capabilities over time (Teece
et al. 1997). Another key element that can explain company-specific capabilities,
opposed to local and regional forces, is the role of firm-specific history (Nelson and
Winter 1982) that might affect and shape the set of a company’s strategic choices,
originating path dependence phenomena.

4.3.6 Loyalty as a Measure of Success

Customers’ loyalty is a very important factor in determining PSS’s success and
affirmation as an effective market proposition. For companies, it is essential to cope
with customers, since PSS has always been acknowledged as a win-win strategy for
firms and stakeholders (Mont 2002).

Furthermore, acceptance from customers, represented by customers’ loyalty, is a
determinant of PSS success especially in the case of use-oriented models, proving
that this can be considered the most attractive and interesting category of PSS, also
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in relationship to the considerable interest that there is nowadays towards sharing
economy and collaborative consumption models.

Comparison between cases of use-orientedPSSs shows that this particular offering
is experiencing a good answer from market and customers, though there are many
different offerings (bike and car sharing, and co-working) from different companies
with different aims. Thus, it can be stated that the use-oriented formula, based on
concepts of sharing/leasing/renting and pay-per-use payment systems, is probably the
case of PSS implementation that faced themost encouraging answer from themarket.
Instead, product-oriented and result-oriented offerings showed non-uniform results
in terms of competitiveness, depending on some characteristics that are specific of
each offering and business model.

Firmswanting to exploit possibilities linked to sharing economy concepts through
use-oriented business models should focus on users’ requests, so as to build the
offering around the core needs: as evidenced, the most important element for a
successful implementation of this type of offering lies in meeting customers’ needs,
independently frommore specific characteristics like pricing, the adoption of renting
and/or pay-per-use formulas and type of available products (e.g. cars/bike/scooter
in case of sharing mobility). Following evidences from literature and from market,
sharing mobility constitutes the most interesting and developed example of use-
oriented PSS.

4.4 Evaluating Sustainability of PSS Competitive
Advantage

4.4.1 Analysing PSS Risks

In the new context, it is necessary to define the risk components and analyse them
as they are shared among the various actors involved in the new business model
(Tukker 2004; Meier et al. 2010). Moving in a PSS context implies accepting greater
responsibility for client activities and therefore accepting a considerable amount of
risk (Spring and Araujo 2009). It is therefore necessary to know-how to assess and
mitigate the risk (Kindström and Kowalkowski 2014), and attention must be paid to
uncertainty and to the risk shared with all the actors through a serious monitoring
(Meier et al. 2010). The adoption of the PSS implies for the providers an increase
in the share of risk that they take on (Reim et al. 2016) to lighten the amount that
weighs on the customer. The latter pays an extra cost specifically to enjoy this benefit.
The risk related to PSS can usually be linked to its operational phases, which can be
divided into three aspects (Table 4.1):

• Technical risk: With technical risk, we mean that set of risks related to aspects of
a technical nature, such as unexpected breakdowns of machinery or their compo-
nents, the use of untested technologies and the increase in operational costs and
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the obsolescence. Uncertainty about the future performance of the PSS is a risk
factor.

• Behavioural risk: This aspect has to do with the possible risks linked to oppor-
tunistic or incorrect behaviour on the part of the client, the non-respect of the
contractual clauses or the incorrect use of the solutions offered by the client that
can lead to breakage or excessive wear of its most urgent components.

• Risk in delivery: Risk inmanaging the operation of the solutions offered, reactivity
of the company in responding temporally to the needs of the customer, limits of
production capacity and execution of the processes during the assembly of the
solutions.

For the company to manage them in the most appropriate way, risk management
is a fundamental component of business management. It consists of the continuous
activity of identifying the risk, identifying the response and monitoring the results.
To face the risks, therefore, four modalities are outlined (Table 4.2; Fig. 4.6):

• Risk avoidance: With this approach, we try to make sure that the risk does not
occur. Choosing this option, however, reduces the supply of PSS solutions offered,
given that only solutions in which you are not responsible for breakages would be
offered. For example, it may be appropriate to exclude some customers or markets
when the risk in those contexts would even be fatal.

• Risk reduction: The reduction of risk includes those activities aimed at reducing
the severity or frequency of adverse events. This goal can be achieved by improving
quality,managing information better. Risk reduction also translates into an increase
in resources such as spare parts or maintenance technicians.

• Risk sharing: With this approach, you decide to spread the risk with the other
actors of the network. It is one of the most interesting and used methods since it
allows to spread any financial losses on multiple players and to make them less
impactful. To define how to share the risk, as wewill see later, the contracts assume
great importance.

• Risk retention: It consists in the tendency of the providers to take on all the possible
risk components with the aim of requesting a higher economic premium. This
award is the one that most attracts companies that enter the PSS context (Tukker
2004).

Table 4.1 Classification of risks

Risk category Technical risk Behavioural risk Delivery risk

Characteristics/ examples Breakdowns Opportunistic
behaviour

Excessive delivery
time

Untested
technologies

Incorrect use Production capacity
limits

Obsolescence Executive limits

PSS performance
uncertainties
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Fig. 4.6 Hierarchy of risk management strategies

All these considerations can be condensed in an evaluation and support tool for
decision-making, in a prospective way (when deciding to invest or not into an alter-
native), but also in the day-to-day management. Figure 4.7 reports an example of
a PSS risk management decision tree, where risk categories represent various lev-
els/stages of decision-making, and a series of well-defined criteria brings to one of
the risk responses analysed above.

Table 4.2 Risk management strategies

Risk
management
strategy

Risk avoidance Risk reduction Risk sharing Risk retention

Demobilization
from contexts
in which there
is an excessive
risk component

Quality
improvement

Incentives for
risk sharing

Premium risk

Supply
reduction

Proactive
maintenance

Contracts of
uncertainty
sharing

Careful
management of
information
systems
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Fig. 4.7 Hierarchy of risk management strategies (Reim et al. 2018)

4.4.2 Assessing PSS Sustainability

The framework in Fig. 4.8 contains an exhaustive list of elements to be taken into
account in the evaluation effort of PSS’ sustainability. In evaluating the sustainability
of competitive advantage, there are some key elements to be considered: first of all
the price of the product, because it affects customers’ willingness to pay for PSS,
and also because this element is at the core of revenue flows; then another important
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element is cash-flow system, since PSS, as a complex business model requires a
careful management and attention to cost structure. Further, at the core, there is the
concept of added value that in the context of servitization and PSS assumes a whole
new meaning, as already explained in Chap. 2.

Figure 4.9 presents a framework (Chou et al. 2015) where an extensive list of
elements is considered in the evaluation of the overall PSS efficiency. In the model
presented, a series of factors are related to customers’ and employees’ perceptions
to evaluate the overall PSS value, while customer impact and company impact deter-
mine the overall sustainability impact: this is deconstructed in finance, resources con-
sumption, and living conditions of customers and working conditions of employees.
Both measures involved are divided into two perspectives concerning the customer-
and employee-related dimensions, proving the key role that these two categories
play when dealing with the process of PSS adoption. It is vital for companies to
understand the key role played by these two categories, since underestimating their
impact can be the most important determinant causing failures in the subsequent PSS
development process.

Added Value
A company’s financial performance is expressed by the Economic Value Added
(EVA), which is determined by deducting the cost of capital from the operating
profit, with an adjustment for taxes. As an effective and synthetic way of expressing
the true economic profit of a company, it is regarded as a key economic and financial
indicator to evaluate the ability of a company in generating profit and richness.

At the same time, it can be adopted also as a support in decision-making when
evaluating investments, as better explained in Sect. 4.4.3.

Cost Structure
Cost structure management, price definition and consequently the revenue flow sys-
tem are core activities in the PSS. The new logic that underlies the creation of value
requires management to shift to pricing techniques linked to the value that is con-
tained in the package of products and related services (Grönroos 2011). Financial
and reporting activities require a review as, in terms of time, cash flows are subject
to a sharp expansion, as the transfer of value no longer ceases with the delivery of
the asset, but takes place over a long period of time, which obliges the provider to
supply adequate financial coverage (Mont 2004). Accounting practices are therefore
redefined and adapted despite applications in several contexts in the literature (Meier
et al. 2010; Reim et al. 2015). Traditional assessment procedures in investment plan-
ning or cost management are no longer sufficient, since the time horizon changes
(Neely 2009; Richter et al. 2010; Storbacka 2011).

At this point, it is spontaneous to ask how to build a cost structure capable of
operating in the PSS context. The traditional structures, as seen previously, risk to
not be enough. They are essentially three: the activity-based costing, the time-driven
activity-based costing and the process-based one. Related strengths and limitations
of these three methods are summarized in Table 4.3.

Given the speed with which market contexts change, the ease of adaptation of one
of these systems can be decisive in the choice of their use. Companies that intend to
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Fig. 4.8 Evaluation of product service system’s sustainability (Hu et al. 2012)
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Fig. 4.9 Multiple criteria hierarchy in PSS efficiency evaluation (Chou et al. 2015)

operate in a service-oriented context must necessarily rely on a system capable of
responding to key issues:

• it must be clear in expressing the costs, time and effort necessary to build, imple-
ment and maintain the solutions to be offered to the market;

• it must consider the good throughout his life cycle;
• it must be easily updated in view of the continuous updates proposed by the
customer.
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Table 4.3 Classification of the methods used to describe the cost structure

Costing method Advantages Limitations

Activity-based costing • Based on the actual and
detailed use of resources

• It is very accurate
• Indicates the potentials of
profit

• It takes a long time to be
drafted

• Very complicated to
implement

Time-driven activity-based
costing

• It shows the cost of the
activities and the cost due
to the timing

• Easy to update
• It is very accurate

• It works well only in very
repetitive tasks

• It may not provide
information on the origin
of the cost

Process-based costing • It can return reliable
results even with little
data available

• It allows the processes’
visualization

• It does not work well in
the service context
because it does not count
indirect costs

Azevedo (2015) proposes a model with the following characteristics:

1. process data must be collected to create the product and service;
2. map the value flows generating the value stream map;
3. match a cost to value streams;
4. calculate the cost of the PSS solution by adding up the costs related to product

and service.

The entire procedure is visible in Fig. 4.10.

Revenue Flow
When facing the revenue model, we need to define how companies need to structure
their sales with different methodologies, based on customer value (Kindström and
Kowalkowski 2014). The traditional model provided that the payment should take
place in return for the sale of the product. A reasonable flexibility was guaranteed by
instalment payments or by the introduction of financial players whomade themselves
satisfiedwith the payment.With the shift from the ownership paradigms to the access
paradigms, the revenue model evolves from a one-off transition to a continuous
flow based on temporal continuity or based on output (Tukker 2004; Kindström and
Kowalkowski 2014). Diversity in mixed payment methods is quite common in the
PSS context (Van Ostaeyen et al. 2013; Rapaccini and Visintin 2015). When we
analyse this component, we can establish two subcategories: the first will be related
to the management of revenue streams, or how the money transfers are structured in
different usage contexts.

For a company, the transition from a sales reality based on traditional concepts to
a PSS context can mean an increase in revenues through a greater offer of features to
present to the market (Mont 2002). There are various types of solutions that involve
the management of the property and the distribution of responsibilities on it, and
different payment methods exist (Tan et al. 2010). In other words, the transition to
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Fig. 4.10 Costing systems for PSSs (Azevedo 2015)

the PSS context makes it possible to structure the payment in different ways (Van
Ostaeyen et al. 2013). Payment can be based, for example, on the availability of the
product/service, on how it is actually used, on the result guaranteed by its use, thus
becoming a performance-based payment method (Matthyssens and Vandenbempt
2010). So we can say that the type of revenue mechanism used is closely linked
to the choice of the new proposition and depends on various variables such as the
maturity of the client and the degree of projection of the company in the customer’s
business (Kindström 2010). Starting from the classic subdivision of the PSS seen in
the production phase, it is possible to see how it is possible to set up different types of
revenue models, embracing aspects of a contractual nature which will then be taken
up again in the next phase and known pricing techniques.

In the typology known as product-oriented, the ownership of the asset is trans-
ferred from the asset and is transferred from the customer to the supplier. What
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Table 4.4 Schematization of revenue flow

PSS category Value proposition Revenue flow

Product-oriented Linked to the purchase of the
product, its ownership and use of
the connected services

• Product sale
• Service component fee

Use-oriented Linked to the usage of the product • Usage method (fixed fee)

Result-oriented Linked to the achievement of a
certain level of performance

• Payment of a fee based on the
achievement of the performance

• Participation in re-sparks
obtained from customers

happens is therefore an outlay in return for the delivery of the asset. In addition to the
product, the service component can be included through the payment of an additional
quota based on the resources and time used for maintenance and repairs, through a
fixed fee or provided free of charge and provided as a complete of the sale action
(guarantee) (Bonnemeier et al. 2010).

In the case of PSS use-oriented, if the value proposition constitutes an input to
the client, an appropriate remunerative approach is based on the use of the method
(Bonnemeier et al. 2010). This model suggests that the customer pay a predefined
ca-none to the supplier. This fee is established on the basis of the use of the solution
by the customer in a given period, especially paying attention to the intensity of use.

In the case of PSS result-oriented, if the value proposition is an output from the
customer’s point of view,we can identify two possible approaches: the “performance-
based model” and the “value-based model” (Bonnemeier et al. 2010). In the first
case, the provider guarantees a certain level of an indicator or a performance to the
client (Nagle and Hogan 2006). If the supplier keeps the promise, the customer must
pay a previously agreed amount. In the opposite case, the supplier incurs a penalty
(Turner and Simister 2001). Typical examples of this type of revenue model are
those based on the accessibility time of the machine. The second option is that of
the “value-based model”. The characteristic of this accreditation technique is that
the customer’s solution focuses on the customer’s process and ensures optimization
and productivity. Therefore, the price is based on the total costs that the customer
saves by obtaining the solution (Sawhney 2006). In other words, the supplier benefits
from the value that its solution generates for the customer. For example, in order to
establish added value, total cost of ownership (TCO) analyses can also be useful in
this context. It is possible to include, despite being extremely difficult to quantify,
a remuneration based on the increase in the satisfaction of the downstream players
of the customer who buys the solution. There are verifiable aspects related to the
competition. For example, when we apply the value-based logic, the intensity of the
competition forces the provider to set the parameter (for example percentage) with
which to go to calculate the costs saved, or the increase in turnover (Table 4.4).
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4.4.3 Estimating the Strategic Value of Servitization

The main aim of this paragraph is to provide a suitable methodology (described step
by step) that could be replicatedwhenever the evaluation of a perspective servitization
strategy, and markedly of its qualitative aspects, comes into play. The first step is
linked to the study and the estimation of advantages and disadvantages involved
in each PSS’ design process. Given the high probability that these pros and cons
vary from case to case, this step cannot be generalized and insightful evaluations are
required from each company analysing the possibility of introducing a PSS business
model.

The main steps of the methodological approach are exposed below.

• PSS scenarios are defined with reference to traditional manufacturing industries
in which companies under analysis operate.

• An interview/analysis protocol has been developed and articulated on five key
areas.

• Within each key area, the aspects that impact on decisions about PSS introductions
are pointed out by companies’ managers that have been presented with a subset
of (most feasible) PSS scenarios.

• Each relevant factor is classified as advantage or disadvantage.
• According to the relevance of factors, a quantitative index is built as a reference
term to discern whether, overall, advantages outnumber disadvantages, which can
support decision-making.

• At the operational level, a transformation of the above index is proposed that
can serve as a multiplier of the profit margin that is expectedly associated to the
candidate PSS-oriented business model.

Factors Involved in PSS Implementation
In order to lay bare potential strengths and weaknesses of PSS implementations, the
first necessary step consists in defining alternative PSS scenarios.Of course, these can
differ (at least) according to the discussed categories (product-oriented, use-oriented
and result-oriented) that commonly characterize the implementation of PSS policies.
Accordingly, scenarios have to be formulated for each case. With reference to their
current business, all the alternative scenarios underpinning the three categories of
PSS should be elaborated. Through unstructured interviews and a large room for
dialogue, companies can analyse each scenario and consider benefits and pitfalls
ensuing from their potential implementation. Consistently with the research goal,
considerations about potential profits or financial difficulties might be omitted.

The involvement of companies in this phase of the study allowed the authors to
identify key areas of investigation, which clearly emerged from the open discussion
and are listed in the following:

• Technical and design considerations: This includes, for instance, design issues,
players participating in the design process, products life cycle, considerations on
products’ components and their (re)usability.
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• Market response: Considerations linked to PSS’ market potential, its capability of
attracting new customers and enlarging the actual customers’ base.

• Organizational aspects: This part is mainly concerned with the analysis of needs
for reprocessing and/or reconfiguring existing production plants and resources,
together with the possible need for new resources, competences and skills.

• Considerations on price changes and effects: This is mainly focused on the actual
customers’ base, and considerations here are linked to price sensibility, customers’
loyalty, and how changes in price structure will affect these elements.

• External environment: Considerations on factors like suppliers’ bargaining power,
sensibility to price change, bargainingpower of customers, competitors, incumbent
firms in the market and new potential entrants.

These items represent strategic areas, or more practically, lenses under which the
multi-faceted PSS phenomenon can be decomposed and analysed in its elements.
All involved companies (in the pilot study) agreed on the need to investigate these
areas in order to address advantages and disadvantages that might manifest when
introducing PSS business models. As the spectrum of formulated scenarios ranged
from promising to poorly plausible PSS implementations, it was deemed that the
mostly affected business areas could be considered exhaustive. Literature mainly
agreed upon main benefits and barriers coming into play in PSS adoption process
(Annarelli et al. 2016): one of the aims of the study of this method was schematizing
and gathering those aspects so that they could be analysed in an easier way. The
individuation of the recurring key areas facilitated the articulation of an interview
protocol to be used in the analysis of PSSs. In addition, instead of presenting a
scenario for each of the three alternative categories of PSS, it could decide to analyse
only the most promising and feasible scenario(s).

In this step, it was deemed necessary to let companies (and managers) reflect on
the above areas but major specifications in terms of recurring aspects or examples.
Thus, it was believed that a semi-structured form of an interview was capable of
addressing the discussion towards a large number of positive/negative repercussions
of a PSS scenario without any manipulation of the companies’ standpoint.

Therefore, consistently with the identified key areas, the interview protocol (or
analysis protocol) is divided into five sections to guide companies and managers and
to make emerge their point of view and perception about PSS strategies that they
have never considered before.

Of course, managers are in charge of defining whether the described PSS scenario
would affect their business in the designated areas. More in details, they are expected
to define which aspects, within each key area, could be affected by the proposed
service-oriented scenarios.

In this context, a so-structured approach of analysis allows companies to identify
a list of factors affecting PSS development and introduction, with a satisfying degree
of detail and completeness. Subsequently, managers have to classify as advantages
or disadvantages the factors that were found to affect the possible PSS introduction
and that emerge from the analysis of the as-is situation.
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In particular, factors can be classified through a matrix (Table 4.5) that assigns
priorities according to effects coming into play in PSS introduction. Factors are
therefore categorized according to the degrees of two variables, obtaining a set of
four types. The first one represents the degree of alignment to corporate strategy of
a specific advantage/disadvantage; the second variable (Table 4.5) accounts for how
much a factor can impact on firms’ activities and projects.

This step resulted in a key point for the quantification of the identified factors,
given that each advantage and/or disadvantage can be identified as more or less
relevant for the company and to what extent it can be affected.

According to this categorization and the internal/external nature of factors (com-
pared to firm’s boundaries), a scale of priorities was defined. Quantitative scores of
strategic priority have been proposed for each category, as shown in Table 4.6. The
assignment of the scores is arbitrary, although based on common sense and substan-
tially agreed by the involved partner companies. To our best knowledge, no standard
practice exists that assigns weight to different factors coming into play in business
model shifts.Moreover, the transformation fromqualitative to quantitative indicators,
although mathematically and statistically not rigorous, has been employed also in
some of the most acknowledged decision-making frameworks concerning PSS, e.g.
Dimache and Roche (2013). Higher scores were given to external factors, because of
the difficulties in copingwith external environment and the assumedmajormagnitude
of possible (positive or negative) repercussions that might follow a PSS introduction.
Indeed, internal aspectswere considered aminor source of obstacles. Themajor prob-
lem that could emerge from this category proved to be resistance to change, which is
a widespread but also, supposedly, an easy-to-cope-with issue, as already remarked
in PSS literature (Annarelli et al. 2016). Each time an aspect affects positively (nega-
tively) the introduction of a servitization strategy, this is considered as an increase of
advantages (disadvantages) in terms of the corresponding score. As already pointed
out, just involved firms can establish aspects affecting their business. This enables
a rough estimation of advantages and disadvantages as for non-monetary aspects of
PSS implementations. By assigning to each advantage a “plus” and to each disadvan-
tage a “minus” sign, it is possible to evaluate the Strategic Advantage (SA) of PSS
introduction as sum of internal factors of each PSS scenario, which will be exploited
as the main input for the formulation presented in next section. While SA addresses
internal factors, the sum of external factors has been defined Competitive Context
(CC), and their sum (giving a measure of the total impact of internal and external fac-
tors) was called Competitive Advantage (CA). This distinction was a key point in the
formulation since internal advantages/disadvantages are closely linked to a whole set

Table 4.5 Factors’
categories

Strategic alignment Impact

Low High

Low Minor Significant

High Focused Critical for success
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Table 4.6 Factors’ hierarchy
and related score

Factors Score

Critical factor for success (external) 1

Critical factor for success (internal) 0.9

Significant factor (external) 0.7

Significant factor (internal) 0.6

Focused (external) 0.4

Focused (internal) 0.3

Minor factor 0.1

of actions and decisions directly under companies’ control, unlike external factors.
The provided overall framework about pros and cons (from a qualitative viewpoint)
and the corresponding score (from a quantitative viewpoint) can represent per se a
further variable for making decisions about the opportunities behind the design of
PSS propositions.

Factors Operationalization
The calculations that follow are based on further assumptions, which are necessary to
build a tentative quantitative equation capable of considering non-monetary aspects
and other factors contextually.

In a company’s perspective, SA should constitute a base for the estimation of a
moderator or multiplier of expected economic benefits. In other terms, there is a rela-
tionship between sums calculated as in previous sub-paragraph and this multiplying
coefficient, which was named Servitization Value Correction Coefficient (SVCC).
In particular, the coefficient is meant to amplify or reduce economic values and/or
indicators commonly employed in decision-making processes. Examples of indica-
tors that can be used in combination with SVCC are those commonly involved in
decision-making processes, like Net Present Value (NPV) or either Economic Value
Added (EVA).

In case of a positive value of involved indicators, a profit is expected from a
PSS introduction. In these circumstances, the presence of a positive (negative) value
of CA results in boosting (moderating) the prospects of a positive outcome. The
lowest value of SVCC should tend to 0 when disadvantages are largely predominant,
and they can jeopardize the positive economic prospects of a PSS introduction. Of
course, when CA � SA + CC is equal to 0, the value of SVCC has to be 1—this
means that equal advantages and disadvantages do not affect economic forecasts at
all. To give a meaningful formulation in order to evaluate SVCC, we considered as a
starting point the constraints given by limit values of CA � SA + CC and expected
corresponding values of SVCC, with EVA acting as a proxy for the implementation
context (according to its sign). The idea behind the differentiation according to the
value of EVA was a necessary point to provide an all-encompassing and meaningful
employment of the proposed indicator SVCC in a decision-making process: in case
of positive EVA, SVCC acts as an amplifier (in case of predominant advantages)
or a limiter (in case of predominant disadvantages) of expected economic results;
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SVCC

-CC SA

1

Fig. 4.11 Trend of SVCC+, EVA > 0

on the other hand, in case of negative EVA, SVCC is intended to minimize the loss
(in case of predominant advantages) or to amplify the value destruction effect (with
disadvantages overwhelming advantages).

• For EVA > 0, the following constraints must be considered:

– For SA tending to −∞, and for a given value of CC, SVCC tends to 0.
– For SA + CC � 0, SVCC � 1.

• For EVA < 0:

– For SA tending to +∞, and for a given value of CC, SVCC tends to 0.
– For SA + CC � 0, SVCC � 1.

In these constraints, SA was considered as the main independent variable since,
as already explained, this variable represents the set of decisions under company’s
direct control (conversely from CC which synthetizes external factors that are, by
definition, out of company’s direct control).

According to considerations above, the formulation of SVCC is the following:

SVCC+ �
{

eSA+CC SA + CC ≤ 0
ln(SA + CC + e) SA + CC ≥ 0

SVCC− �
{

e−SA−CC SA + CC ≥ 0
ln(−SA − CC + e) SA + CC ≤ 0

With SVCC+ representing the case of positive EVA, while SVCC—is intended
to be used in case of negative EVA. Figures 4.11 and 4.12 depict trend of SVCC
functions.
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SVCC

-CC SA

1

Fig. 4.12 Trend of SVCC−, EVA < 0

Seven Key Facts
• Translating product service system into a competitive strategy demands a
considerable and careful effort in strategy formulation.

• When developing a servitization strategy, it is vital to focus on some dis-
tinctive strategic drivers while pursuing product/service differentiation and
innovation.

• Companies should seize circular economy and sharing economy opportu-
nities while at the same time securing their effort from replicability and
imitability from competitors.

• The development of newmarket segments and building of customers’ loyalty
are key elements to ensure the sustainability of competitive advantage.

• The analysis and evaluation of risks connected to PSS is a fundamental part
to build and secure a successful servitization strategy.

• The evaluation of competitive advantage sustainability must take into
account revenue flows, cost structure and the added value of PSS.

• Non-monetary factors play a crucial role in affecting the overall success of
a PSS-based offering and must be taken into account in decision-making
efforts and as a side aspect of economic evaluations.
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Chapter 5
Translating PSS Strategy into Operations

The chapter deals with the importance of an effective translation of strategy (analysed
in Chap. 4) into operations strategy and operations management.

After an introductory part on the importance of operations and service strategies,
the key elements for the effective “translation” are presented and discussed.

A series of key activities is essential for the design of PSS in line with strategic
directions, while key resources and partners ensure an optimal implementation of
PSS.

5.1 The New Role of Operations and Service Strategy

Ashighlighted in previous chapters, the shift towards servitization and the adoption of
PSS have a considerable impact on company’s overall structure. The reconfiguration
of the whole business model impacts as well on the entire set of operations. Indeed,
once the business strategy has been redefined accordingly,managersmust reconfigure
to the operations strategy and then consequently the operations.

The framework in Fig. 5.1 represents the process of PSS configuration: it consists
of seven elements divided into three groups (Aurich et al. 2009).

The first group considers all elements that concern prerequisites of PSS devel-
opment: physical components, service components and the product life-cycle
perspective. In the second group, the two elements are the influence of services and
life-cycle perspective over the product and the physical components of the offering.
Here there is the shift of attention from business strategy to operations strategy and
first critical elements. The third group, concerning more technical-specific aspects
of PSS configuration, contains elements that focus on the process of actual PSS
design, representing technical issues and service configuration issues that are the
“final” elements in determining a PSS tailored for customer-specific needs.

Looking at Fig. 5.1, the key role of translating PSS into operations strategy is
represented by the elements of the second and third groups.
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Fig. 5.1 Framework for PSS configuration (Aurich et al. 2009)

Furthermore, in this critical step, companies should also keep in mind the variety
of elements being involved in a PSS, and their different origins. For instance, PSS
has many elements in common with the Service Engineering field, considering that
the service component is considered to be one of the most critical elements when
servitizing: indeed, practice-based evidence suggests that the majority of companies,
undergoing this transformation, start from a product-focused offering, where the
standard offering focuses only on stand-alone sales.

5.2 Key Activities for Product Service System Design

PSS providers must focus on their customers’ key activities, rather than on the physi-
cal characteristics of their product. With PSS, the (customer-supplier) processes and
operating activities are integrated and, if a specific function is assigned to a product,
essential activities are linked to it before, during and after the actual use phase (Cook
et al. 2006). During the use phase, in fact, the producer can monitor the performance
of the product and planmaintenance interventions (Schuh et al. 2009). The integration
betweenoperations and related activitiesmust bemanaged cautiously both froma tac-
tical and a strategic point of view since a neworientation to support the PSS is needed.
Order making, storage, cost control, installation, use, maintenance and troubleshoot-
ing can be typical activities incorporated into a PSS (Grönroos 2011). The identifi-
cation activity highlights the processes critical for the success of the development
and service delivery (Lay et al. 2009; Kindström and Kowalkowski 2014). Switch-
ing to PSS logic can push companies to outsource activities that were previously
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Fig. 5.2 Identifying key
activities for PSS design

developed within company boundaries (Storbacka 2011; Dimache and Roche 2013).
The evolution towards a logical service may require a company to redesign its inter-
nal organization in order to implement new service-oriented activities by identifying
key activities that must in the transition from traditional contexts to those typical of
PSS (Fig. 5.2).

5.2.1 Product and Service Design

The first activity concerns the development and design phase of the solutions that the
company intends to offer. In the PSS business model, to meet product and service
specifications, special emphasis is given to the alignment between physical charac-
teristics of the product with the service (Reim et al. 2015). Furthermore, the company
is usually responsible for all costs incurred during the life cycle of the product. This
leads us to rethink the design phase so as to minimize the overall costs incurred
during the life cycle of the product (life extension, reduction of operational costs),
to make the asset easy to maintain (Azarenko et al. 2009) and insert parts which can
be reused at the end of the product life cycle (Tukker 2004). Many properties of the
product in terms of maintainability, ease in updating and reutilization are identified
and developed in the designing phase in order to facilitate the administration of the
product related to the service in question and increase the value created in the new
business model (Sundin and Bras 2005). So, the quality of service is linked to the
ideation/innovation of service components that can improve the PSS offer in order
to better interpret the client’s requests and make the creation of the most performing
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Fig. 5.3 The process of PSS
design

value (Kindström and Kowalkowski 2009; Pawar et al. 2009). The development of
new services and their engineering can help a product-centric activity to success-
fully extend its offer and then catalyse a drive for change towards servitization logic
(Rapaccini et al. 2013). More specifically, how are these activities structured and
what information systems are involved in the design? (Fig. 5.3)

Product Design
For a long time, companies have focused on mass production and physical sales of
products. This led the engineers and the entire design process to focus on the design
of individual parts. Some services of a technical nature were added to extend the
life of the product such as tele service and maintenance (Maussang et al. 2009).
The addition of considerations related to the management of the life cycle has led
to greater attention to the physical availability of the product. The weaknesses were
dealt with during the design phase by inserting technical features that in the future
would be better interfaced with the maintenance activities.

Service Design
Usually, the design of the services was entrusted to the marketing operators (Maus-
sang et al. 2009) unlike the physical products that were usually the prerogative of the
engineering component. A study conducted by Tomiyama (2001) led to a method-
ology for developing services. The methodology has three basic steps as follows:

• The flowmodel: Allows the developer tomap all the agents involved in the delivery
of the service and its interactions.

• The scope model: Focuses on the parameters that are impacted by the service.
• The scenariomodel: Thismodel displays the set of customer parameters and related
channels.

PSS Design
Thephase related to the design and development of PSS ismore complex and strategic
than the isolated design of a product or service disconnected from each other or not
related to other components of the same category. In this phase, we weigh aspects
from different sectors, from marketing to the production context, to the necessary
involvement of the client for co-creation. With the appearance of the PSS solutions,
themarket demands have changed and, in order to align the new prerequisites, special
emphasis is given to the alignment between the physical characteristics of the product
and the characteristics of the service (Reim et al. 2015). To increase the value of
the offer, some aspects such as ease of maintenance, updating and use cannot be
underexamined. Everything can be summarized in two essential prerogatives that
must be considered during the design and development phase of the PSS: aspects
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related to functionality and customization. The former considers the need for the
various components to be designed to subsequently incorporate a further one in a
way that is positively perceived by the customer. For product-oriented solutions,
this implies that for the products there is a maintainability in the case of contracts
that provide for maintenance, or that the parts are easily recoverable in the case
of contracts that provide for disposal (Reim et al. 2015). In use-oriented contracts,
the provider is responsible for the use of the asset, so in addition to guarantee a
simple maintainability, the design must guarantee the strength and durability of the
components. As regards the result-oriented context, the concept of functionality
is reinforced by the need to create a flexible solution through the combination of
various components and services (Reim et al. 2015). The second aspect concerns
personalization that is the need to adapt the solution to each individual customer.
In product-oriented and use-oriented contexts, personalization is relatively low and
takes on amore importantmeaning for result-oriented solutions, given that the service
must perfectly blend with the client’s production and organizational system, which
is unique for every case. In this case, the design of the services associated with the
package of solutions offeredmust be carried out carefully and involving the customer
(Reim et al. 2015).

Given these two aspects, it is possible to list some techniques used for the devel-
opment and design of PSS (Table 5.1).

Thesemethodologies, summarized in the table, can be seenmore in detail as given
below:

Table 5.1 Design methods in PSS context (Vasantha et al. 2011)

Method First granted US patent (date)

Service CAD Method for designing business models that increase
eco-efficiency

Service model
Service explorer

It focuses on the design of the service to offer products
with a high added value

Integrated design process It focuses on potential interactions between product and
service and then decides how to redefine actual design
activities

Fast track total care design process Integrates product and service features

PSS design Provides guidance on adding value during the design
phase

Heterogeneous concept modelling Model-based approach

Dimension of PSS design Description of the new concepts inherent in the PSS

Design for integrated solution A methodological development based on the creation of
new tools
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Fig. 5.4 The Service CAD architecture (Komoto and Tomiyama 2008)

• Service CAD. CAD service systems help designers to generate a design structure
of the PSS. The structure helps designers to detect problems and allows them to
conceptualize and suggest alternatives. According to this method, designers define
activities to meet specific performance and quality prerequisites. The variables
present in the service CAD are the operating context, the provider, the customer,
the channel, the activity, the intentions of use, the foreseen, the quality and the
added value. There is an extension of the system called ISCL (integrating Service
CAD with a life-cycle simulator) that simulates the life cycle of the product in
which there are probabilistic descriptions linked to the consequences of the use
activities. This method can be used as a representation in which the designer can
construct a model of PSS in different ways. Given the uniqueness of the solutions,
it is difficult to categorize the variables seen previously. In addition it is difficult
to identify activities that may overlap and synchronize the activities of the product
and the process from a temporal point of view (Fig. 5.4).

• Service explorer. According to this approach, the product and service are designed
simultaneously during the early stages of PSS development. The goal is to max-
imize the value for the customer, considering synergies, alternatives and com-
plementarity. The method proposes a uniquely schematized representation of the
human and physical aspects that emerge during the service activity and is com-
posed of three main phases: identification of the value for the client, planning of
the contents of the service and planning of the service activities. With this method,
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Fig. 5.5 Relationship between flow, scope and scenario models (Sakao et al. 2009)

there is an evaluation of the processes through the Quality Function Deployment
(QFD) tool. From the graphical point of view, it is possible to identify three blocks:
the flow model (who), the scope model (what) and the model scenario (why) and
the view model (how) (Fig. 5.5).

• Integrated design process. This method introduces a process for the design of
technical services thatmatch the product according to a logic formodules. Services
and products are developed in parallel and then integrated into the reality of the
PSS (Fig. 5.6).

• Heterogeneous concept modelling. This approach allows the multidisciplinary
combination of elements on different levels of abstraction from different develop-
ment perspectives. This leads to the need for simulations to determine the behaviour
of processes and components. The approach is implemented as a software proto-
type and is developed using three types of elements: system elements, disturbance
elements and context elements. There are five elements that characterize future
PSS solutions: specificity, main transformation, level of integration, predisposition
to partial substitutions and connectivity (Fig. 5.7).
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Fig. 5.6 Integrated product–service design process (Aurich et al. 2006)

Fig. 5.7 Heterogeneous
concept modelling (Welp
et al. 2008)

• PSS design. According to this approach, the attention of the designers is focused
not only on the physical aspects of the product, but above all on the whole system
dictating the physical part and the service necessary to develop a successful PSS.
An operational scenario is used to go into more detail once the main elements
(physical and service components) have been identified. It is good practice to
simulate an operational scenario for each phase of the life cycle (Fig. 5.8).

• Fast track design. According to this method, there are two aspects to consider:
architecture and business. The architecture consists of hardware and support ser-
vices, while the business aspect encompasses all the nuances related to markets,
risks, partnerships, contracts, sales and distribution of the solutions. These two
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Fig. 5.8 PSS design (Maussang et al. 2009)

categories describe the different combinations of hardware and services: new hard-
ware, products adapted from previous ones, new support services or adapted sup-
port services. The aim is to choose the most suitable combination of products and
services to create the best solution for all the parties involved. Operatively, this
involves the integration between the communication of customer needs and the
conceptualization of product features. To perform this step correctly, the company
needs an IT tool that integrates service design, simulation, hardware architecture
and a system to calculate support service costs. The overall analysis makes it
possible to identify critical elements, costs/benefits and required resources. The
implementation of this methodology helps both customer and supplier, reducing
the complexity of the process by simplifying the decision-making phase and the
analysis of alternatives (Fig. 5.9).

• Design process for development of service. This model consists more of a theo-
retical approach than a precise technical practice and consists of a rearrangement
of the logic design sequences in the service context. Graphically, the method can
be expressed by dividing space into two dimensions: the space dedicated to prob-
lems and the space dedicated to design solutions related to the problems identified.
Typical elements present in the part related to the problems concern the market
analysis, the hypotheses of use and the simulations (Fig. 5.10).

• PSS process design. The methodology outlined here requires four categories to
be set spatially, which are the value proposition, the life cycle of the product,
the network of actors and the activity modelling cycle. These elements cover all
the essential concepts of the PSS. An accurate analysis of these dimensions is a
good way to understand how products and systems work and allows to underline
those components in which the four dimensions must be aligned. It is important
to note that a change of one of these four dimensions influences the others and
the designers must be sure that each dimension of a new PSS supports the others.
According to this approach, the design of a PSS relates to the management, the
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Fig. 5.9 Fast track design process (Alonso-Rasgado et al. 2004)

Fig. 5.10 Schematic view of service development process (Morelli 2002)

organizational structure, the coordination and the integration of the development
activities that are not covered in the four dimensions (Fig. 5.11).

5.2.2 Product and Service Configuration Support

Support for a new type of solution consists of a series of activities aimed at making
the customer understand the new potential offered. If it is true, the PSS consists of
a new offer with specific product and service configurations that are set up to create
value for the individual customer and it is equally true that the offer of PSS is complex
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Fig. 5.11 Phases of PSS
design process (Tan et al.
2009)

and that focusing on value-driven logic becomes central when the company needs to
show the potential customer its new offer. In this regard, there are specific strategies
and methods (e.g. total cost of ownership, service-level agreement) to help the client
appreciate the improvements and benefits of the PSS. Given the thickness of the tech-
nological level contained in the PSS offer, the front-end must be adequately trained
in the conviction and in the transmission of the value to the customer (Kindström and
Kowalkowski 2009, Kindström et al. 2015). It is therefore necessary to train sales
forces from a technical point of view to transmit the improvements and advantages
to the customer in a clear and simple way. During the sales phase the total cost
of ownership or the life cycle costing evaluation can be useful. These applications
are still pioneering and addressing few possible product and service configurations
(Bonetti et al. 2016).

5.2.3 Product and Service Delivery

In PSS logic, service delivery planning and related operational activities must be
carefully managed to ensure that integrated systems are accessed efficiently (Stor-
backa 2011). To allow rapid acceleration in the delivery of operational activities and
extensive incorporation with the customer the process must be constantly monitored
carefully. It is necessary to verify and report to both customers and internally whether
the planned value has actually been created and to document the delivery (Kindström
and Kowalkowski 2009). Providing a service does not mean guaranteeing only spare
parts, operational information and routine maintenance, but it is a commitment to
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ensure remote diagnostics, analysis of the condition of the product that is crucial in
the minimization of management costs and in parallel with the value generated by
the product (Meier et al. 2010; Rapaccini and Visintin 2015). The activity related to
the product and service delivery becomes vital because it is precisely in this phase of
the life cycle that the value is revealed and becomes clear to the customer. During this
step, the provider must take charge of the functionality of the solutions and guarantee
the agreed results. It is intuitive to observe how the operation of the solutions offered
is closely linked to the design activity and the management of the product life cycle.

This key activity can be decomposed into some sub-activities or managerial prac-
tices as follows:

• Communication process: in the use phase, it is necessary to set up a communication
channel to exchange information concerning a correct use of the solution provided.

• Monitoring: to guarantee the correct functioning of the solution to the customer,
a process must be set up to monitor the PSS offered to the client to optimize the
response times in case of adverse events.

• Contracts: since many solutions are offered simultaneously to several partners,
contracts must be defined to best manage the network.

• Communication interface: this term refers to the use of extranet platforms to guar-
antee immediate access to information from all network actors (Fig. 5.12).

Fig. 5.12 PSS delivery
process
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Fig. 5.13 Functional
integration in PSS context

5.2.4 Functional Integration

The transition to PSS contexts requires formal processes and mechanisms in order to
realize intra-functional activities (Kindström et al. 2015) and achieve an integration
between the different company functions (Nordin andKowalkowski 2010; Storbacka
et al. 2013). Consider how in the design phase the marketing units and the techni-
cal offices are required to work in harmony in order to develop solutions that are
congruent with the needs of the customer. More in detail, the PSS BMs require a
collaboration between the implementation of the service and R&D (Kindström and
Kowalkowski 2014). As we have seen above, the reality of PSS solutions is not abso-
lutely trivial or simplistic and its management must be set considering the whole
package as a reality in its own right and must be managed in its entirety. With the
increasing complexity of the offer, there is the need to coordinate every step of the
product life cycle both before and after the sale, guaranteeing the customer a single
point of contact with the supplier company (Kindström et al. 2015). In other words,
the PSS BMs need collaborative management and the evaluations on the quality of
the work have to be considered in this new intra-functional nature (Storbacka 2011)
(Fig. 5.13).

5.3 Key Resources in PSS Implementation

Key activities can be defined as the set of processes that are at the core of the
success of the development and delivery of the solution offered. To undertake the
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Fig. 5.14 Key resources in
PSS implementation

implementation of the PSS systems companies need to see what new key resources
must be used to successfully address this challenge. If, as we have seen so far, the
relationships between the various actors play a very important role, it is not surprising
to know that PSS providers must invest a lot of resources in human capital (Tan and
Mcaloone 2006). The quality of the human capital must be unexceptionable. In this
sense, new skills must be developed in order to create a competent and reassuring
interface with customers focusing both on training courses for staff in force and with
new hires (Cook et al. 2006). Another key resource that must be provided at the
point of contact between the customer and the supplier is almost never necessarily
physical, and often consists of ICTs in which information exchange takes place.
It is therefore logical that it is necessary to invest in an infrastructure capable of
facilitating the relationship between customer and supplier. In companies based on
PSS logic, some activities, previously carried out internally, can be outsourced, thus
requiring resources that go beyond the boundaries of the company (Dimache and
Roche 2013). As seen previously, service innovation may require an organizational
change (Kindström andKowalkowski 2009) in order to develop new activities related
to the service offered (Cavalieri and Pezzotta 2012) (Fig. 5.14).

5.3.1 ICT and Monitoring Technologies

ICT and digital technologies are at the basis of the implementation of PSS (Becker
et al. 2013;Ardolino et al. 2018). ICT systems allow to share information and analyses
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extracted from data collected in different functions (Storbacka 2011). The classic
management systems (fromERP toPDM)must be integrated in a fluid and substantial
way, in order to coherently support applications aimed at supporting collaboration
along the supply chain (Neff et al. 2014). The use of remote control technologies is
essential in PSS logic to ensure supervision, maintenance and upgrades.

Currently, the effectiveness of PSS solutions is based on a large number of
ICT tools, which support and standardize processes. Understanding the relation-
ship between ICT and PSS is fundamental to understanding the impact of ICT on
service quality. It has been shown that investment in ICT increases the economic
performance of companies that adopt this type of system, as well as their financial
and organizational well-being. So, ICT solutions can be seen as one of the key tools
an organization must equip itself in order to ensure added value to its solutions.
The aspects on which ICT tools impact are essentially two: product offering and
operational processes (Belvedere et al. 2013).

Product offering. The development of information and communication technolo-
gies has led to obvious changes in the offer. Primarily, ICTs have led to a marked
increase in the efficiency and effectiveness of the process of developing new PSS
solutions making their value proposition more attractive. Secondarily, they have
allowed the development of completely new solutions, reinforcing the company’s
competitiveness (Belvedere et al. 2013).

Concerning ICTandproduct development, newcommunication technologies have
made possible new configurations of their own network, facilitating innovations and
developing the capacity for simultaneity in designing between distant actors. The
parallel growth of decision-making instruments strongly influenced the New Product
Development process. This is the typical case of Product Lifecycle Management
(PLM) that allows designers to store and share documents and related information,
so as to reduce errors and redundancies in process innovation. Further help from this
type of technology comes from their ability to capture the “customer’s voice”, for
example, through online questionnaires. In the final analysis, we must also consider
the use of Internet tools to distribute products or music (Fisher 2004).

As regards ICT and servitization, competitive context is even more characterized
by new business models based on mixed product–service solutions. In the product
use context the physical product is still sold to the customer and the value proposition
is enriched by the service component; according to Simmons (2001), this strategy
can be implemented thanks to the ICT tools that allow an exchange of information
in real time. Thanks to these tools, it is therefore possible to observe the wear levels
of the components or their actual availability. However, if in the previous case the
positive impact of ICTs on the development and design phase was incontrovertible,
in the case of development to servitization, ICTs positively impact only when the
operational processes are redesigned around their operational needs (Belvedere et al.
2013).

Operational processes. There is often the problem of how to set up operational
processes in companies that want to offer a set of products and services. This type of
problem is central, especially in companies that intend to offer after-sales services
such as the supply of spare parts and maintenance services. Such services need an
adequate structuring of relatively unorganized processes. Using information tech-
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nology tools can be a method for developing and redesigning processes (Belvedere
et al. 2013). The beneficial effect is double and can be summarized by counting the
standardization of operating processes and the increase in their response capacity.

About process standardization, one of the main aims of the use of information
platforms is that linked to the automation of processes. This is made possible by the
operational interpenetration between systems and processes. The standardization
of processes and the unification of information platforms allow, in the case of sales
phases, to reduce errors ormitigate the damage caused by untrained personnel (Buttle
et al. 2006). In addition to standardization, there is also a greater diffusion of best
practices within the organization (Belvedere et al. 2013). These two aspects, when
combined together, lead to greater productivity and an increase in the reactivity of
the processes. Although not relevant to standardization, other operational advantages
need to be mentioned. In addition to the benefits due to scheduling tools, it should be
noted that in the design phase, it is possible to use ICT tools such as CAD (Computer-
Aided Design) and CAQ (Computer-Aided Quality assurance) that allows to reduce
costs and lead times.

About process reactivity, on the other hand, reactivity can be observed from three
points of view: volumes, products and processes (Holweg 2005). The first dimension
refers to the ability to modify the volumes produced according to the demand peaks.
The second is the ability to add newproducts to the production line and the third refers
to the company’s ability to produce and quickly deliver its products. So, a developed
control of data coming from the production phases, thanks to ICTs, makes it possible
to overcome the numerous inefficiencies in which it is possible to run throughout
the entire supply chain, or to prevent the Forrester effect1. In fact, it is possible to
immediately inform the customer of any delays or immediately consider exceptional
measures to schedule the activities and guarantee deliverieswithin the pre-established
deadlines (Fig. 5.15).

Fig. 5.15 Schematic conceptualization of value creation (Belvedere et al. 2013)

1The Forrester effect (also known as Bullwhip effect) is a distribution channel phenomenon: it refers
to increasing swings in inventory orders in response to shifts in customer demand, when moving
upstream in the supply chain.
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5.3.2 Installed Base Information

Installed base are all the solutions supplied to the customer’s plant. Consider, for
example, the set of clippers in a department, thewhole fleetmade available in logistics
services. The set of data collected concerning the operation and operation of the
solutions constitutes the installed base information. The set of these data represents
a key resource in the development of the PSS because the knowledge allowing a
correct implementation and development derives from them. For some companies,
the set of solutions installed is the only asset (Wise andBaumgartner 1999; Ulaga and
Reinartz 2011) making the management of such information fundamental. In other
words, in the PSS world, correctly managing the installed base is fundamental since
it is a source of knowledge and source of new offers of service and revenue models
(Storbacka 2011). The level of control that the company exercises on the information
generated by the customer during the use of the product is crucial to collect and update
the historical data after each repair andmaintenance and themonitoring for preventive
maintenance and optimization of the processes of the customer (Neff et al. 2014)
and depends on the control on the basic installed. For instance, Rolls-Royce has
developed the management of systems for the installed basic information allowing
the implementation of product–service logics and modifying its business model,
passing from a transactional scheme to a relational one and pointing on the value in
use rather than on the value in the exchange. By adopting such systems Rolls-Royce
has reduced the operational risks in which it was previously incorporated. In addition
to the structures linked to the collection of data in itself, the instruments used for
their analysis and their interpretation are important (Saccani et al. 2014).

5.3.3 Human Resources

The servitization of the offer involves a change in the management of human
resources. For example, a change of mentality and cultural restructuring are nec-
essary in order to tune the collective sensibility on the service logic at every
organizational level (Gebauer et al. 2005; Barquet et al. 2013). In this sense, com-
panies must invest heavily in human resources in order to develop new skills and
reconfigure existing ones (Ulaga and Reinartz 2011; Kindström and Kowalkowski
2014). As we have already mentioned above, the transition from a traditional con-
text based on exclusive product sales to PSS is not a simple process. In fact, it is
necessary to develop internal competences that irrevocably involve the management
of our human resources (Parida et al. 2014):

• Business model design: combining products and services represents a challenge
for companies that undertake the path of servitization. Above all, it is necessary to
be able to structure the business model so as to understand the needs of the client
and in order to transmit the value that he requires. Redefining the relationship
with the customer force companies to develop a different approach in marketing,
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capable of giving equal weight both to the aspects related to the product and the
service, and therefore requires more technical training of sales personnel. In order
to correctly define the value to be transmitted, it is necessary to focus on pricing
with more refined methods.

• Network management: The introduction of PSS involves a redefinition of the net-
work and the entry of new partners. Managing the network correctly is often a
matter of aligning incentives along the network (Parida et al. 2014). To ensure
this alignment with various partners, companies often introduce processes to build
partner knowledge and increase relational skills. With this you want to get a better
understanding of the client’s goals, skills and directions of growth. Some com-
panies have started co-managed projects to identify new solutions to problems
just emerging. The importance of network management has led to the creation of
functional units dedicated to this aspect, responsible formanaging andmaintaining
relations with partners.

• Integrated development: for manufacturing companies, product development still
requires the company’s main efforts. An integrated offer of product–service solu-
tions requires the two elements to be managed in symbiosis already in the design
phase. To correctly manage this step, it is necessary that the personnel involved
in the development is aware of the operational and organizational context of the
client in which the solutions will operate.

• Service deliverymanagement: the effective operation of the solutions offered relies
on a network composed of dealers, distributors, service partners and other branches
that have an active role in connecting thefinal consumerwith the upstreamprovider.
The skills necessary to tackle this task are those of the partners involved in the
installation and execution of the service components (Fig. 5.16).

Fig. 5.16 Key competences
for PSS implementation
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5.3.4 Financial Resources

The introduction of PSS logics into a company has a profound impact on the financial
resources. In fact, in traditional contexts, the manufacturing companies benefited
from the frequent positive cash flows due to the purely relational nature of their
business. The capital invested in PSS can be a criticality since the company can
remain the owner of the product and the break-even point in time may be longer
compared to the physical sale of the product (Tukker 2004; Barquet et al. 2013).
In the event that a company decides to provide use-oriented solutions or result-
oriented fact, the ownership of the asset may burden for many years on the budgets of
providers obliging providers to provide adequate financial resources to overcome this
period (Mont 2002). In addition, even expanding product and service offeringsmeans
exposing oneself to a great financial risk (Kindström andKowalkowski 2014; Alghisi
and Saccani 2015) which must be faced with adequate resources or by tightening
closer relations with financial partners.

5.4 Key Partners in PSS Implementation

The supply of PSS adds new tasks to the operational activities of companies that
intend to focus on this type of offering. Since it is not possible to develop the neces-
sary set of skills to face this kind of challenges, companies must develop a suitable
network and build relational structures with key partners (Baines et al. 2009; Gao
et al. 2011). A network describes the relationships and interactions with the different
stakeholders (customers, dealers, service partners and suppliers). As relationships
become tighter, it is difficult and very expensive to maintain a high number of cus-
tomers, so the process of selecting stakeholders becomes extremely important (Mont
2002). It may happen that this necessity pushes companies to collaborate also with
realities belonging to unexplored contexts in order to access to new skills (Evans et al.
2007). After choosing partners and determining the level of interaction, more effort
is required to develop practices for coordinating relationships and sharing the right
information in the network (Schuh et al. 2009). In this segment, companies should
look at the key partners actively involved in the development and implementation of
PSS systems.

The type of partner varies depending on the service, but there are general aspects
that intrinsic to servitization. In first analysis, it is necessary to underline how, in
the process of creation and implementation of the solutions offered, the customer
plays a fundamental role, becoming a key partner thanks to the mechanism of co-
creation. The client projects his own experiences and needs within the design and
product development process, allowing the manufacturer to add further value to his
own solutions. If traditionally the customer was an external actor, in the PSS world
the development of a deep relationship based on trust with the customer is a key
success factor. Another key partner that takes on new nuances of role within the
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network of PSS world is the financial who took over the ownership of the asset or
participates in joint ventures. Legislative institutions also take on a more structured
role as they enact more stringent laws on the environmental impact and management
of the end of life of the materials used for the components produced. In addition
to these partners, it is possible to recognize others by analysing the three types
of PSS: product-oriented, use-oriented and result-oriented. In the case of product-
oriented services, the activities related to the delivery and installation of the asset are
generally in charge to the provider who can, however, delegate them to an external
dealer (Tukker 2004). This means that in some configurations, the provider does not
have direct contact with the customer by virtue of the presence of a third-party partner
assigned to the delivery (Reim et al. 2015). Going to the use-oriented category, it
is customary to outsource the part related to the delivery both in the B2B and B2C
contexts to third parties. As seen above, in the use-oriented modalities, financial
institutions are involved in the customer–supplier relationship by providing the cash-
flow necessary for the financial support of the transaction (Mont et al. 2006). At the
end of the life cycle of the good (or of the supply contract), an additional player can be
involved in disposal or recovery of equipment. The last category is the result-oriented,
where the network structure changes significantly. This type of supply is close to
the concept of vertical integration and the interpenetration between customer and
supplier is crucial. In addition to close collaborationwith the client, other stakeholders
(financial institutions, transport and recycle companies) may be involved (Azarenko
et al. 2009). The value proposition in the PSS embraces a vast and complex network
of stakeholders. The quality of the relationship between themanufacturer and its PSS
network influences the life cycle of the PSS and the client’s activities. The transition
to a model based on PSS requires a redefinition of the relational structure and of
the actors (Mont 2002; Ferreira et al. 2013; Liu et al. 2014; Reim et al. 2015). It
is essential to move from short-term price-based relationships to broader strategic
relationships (Barquet et al. 2013) (Fig. 5.17).

Fig. 5.17 Redefining key
partners and their roles: key
elements
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5.4.1 Network

Implementing PSS solutions increases the operational complexity within the com-
pany (Reim et al. 2015) and companies pursuing this strategy must develop a new
relational structure (Baines et al. 2009; Gao et al. 2011) in order to share capabilities
and create value. The new network must therefore be redesigned taking into account
the value proposition (Aurich et al. 2006), specifying the role of each partner and
the value through the life-cycle (Storbacka 2011). Therefore, the creation of such
a network requires the identification of the actors and of their main skills (Barquet
et al. 2013). Finding partners who can add value to the new offer is a critical phase
and suppliers should be selected with criteria that go beyond those based on price.
The study conducted by Gebauer et al. (2013) in the context of capital goods manu-
facturing, illustrates four types of networks that support the implementation of PSS.
They are the vertical after-sales service network, the horizontal outsourcing service
network, the vertical life-cycle service network and the horizontal integration life-
cycle service network. The vertical and horizontal terms describe the structure of
the network (Möller et al. 2005). Although this classification is widely accepted,
networks are rarely truly vertical or horizontal. The horizontal networks can, for
example, also contain some vertically positioned suppliers and vice versa. The verti-
cal–horizontal denomination therefore refers to the dominant orientation. Concepts
such as after-sales services, service outsourcing, life-cycle service and integration
service describe the type of service offered by the network.

Type A: Vertical After-Sales Service Network (Fig. 5.18)

The vertical term implies that the actors cover up or down activity in a single
specific value chain. The after-sales term indicates that the activities are concentrated
on the use of the product. The network includes the physical producer, logistics
service providers and component suppliers. The OEM is at the centre of the network.
This type of network is a fairly stable business system and covers all planned value
activities. Products are highly standardized and the activities are thereforewell known
and predefined. Thewhole value proposition of the whole relational structure focuses
on the post-sale phases or on the use of the product. The activities carried out by
each actor enable the use of the product. The OEM offers services such as delivery
of spare parts, repairs and maintenance. By storing and transporting spare parts,
logistics providers support the specialist in this activity. The service network may
also include external distributors or partners if the demand does not take on such
proportions as to establish subsidiaries in other markets. The key partners in this
configuration are specialized distributors for sale, installation and maintenance.

Type B: Horizontal Outsourcing Network (Figs. 5.19 and 5.20)

Thehorizontal notion suggests that actors cover different value chains.A specialist
supported by outsourcing logics is the focal point of the network. Companies are
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turning towards outsourcing services for different types of equipment. There are
two possible configurations for the outsourced specialist. In the first one the role
is covered by the OEM, which expands its outsourcing services beyond its product
categories. The specialist takes full responsibility for operating and maintaining
the equipment at the customer’s premises. Alternatively, the role is covered by the
client, who thus expands the tasks of his maintenance service, reaching new business
possibilities. The skills acquired can be coordinated as services to be outsourced
and offered to other customers. Notwithstanding this small difference, the rest of the
network remains substantially the same. Taking responsibility for operational and
maintenance services allows outsourcing specialists to break the dyadic relationship
between customer and provider. The value proposition is, therefore, subordinated to

Fig. 5.18 Vertical after-sales service network (Gebauer et al. 2013)



5.4 Key Partners in PSS Implementation 165

maintenance and operational processes that are managed in a more efficient manner
than individual actors can do alone. In contrast to type A, this type of network
is a stable platform of actors, but it allows flexible configuration according to the
client’s requests. This means that the specialist selects the necessary actors and their
value activities from a stable platform. This selection is based on the congruence
between the client’s needs and the ability of the actors and in this the outsourcing
specialist plays the role of director and coordinator. In this type of network, customers
prefer a mutual dependency with similar players when the activity involved is not
too important a process. The other OEMs are forced to offer only basic services
such as supply of spare parts, warranty services or services related to the solution of
problemswith a high technical thickness. Other activities such as inspections, repairs,
maintenance and updating, and process optimization are delegated to external actors.
Commonly with what is seen in type A, the logistics provider support the specialist in
the storage and handling of spare parts. The other OEMs and upstream actors ensure
the presence of such spare parts and participate in the recovery and repair activities.
To ensure remote monitoring, specialists can use partners that provide IT support.

Fig. 5.19 Horizontal outsourcing network, first option (Gebauer et al. 2013)
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Fig. 5.20 Horizontal outsourcing network, second option (Gebauer et al. 2013)

Type C: Vertical Life-Cycle Service Network (Fig. 5.21)

The concept of verticality suggests that the activities are concentrated on a single
value chain. This configuration, unlike what is seen in case A, is not limited exclu-
sively to the use phase of the product. The activities cover the entire life cycle of
the equipment, starting from the development and design to move to the assembly
activities up to the management of the end of life at the end of its operation. It is
interesting to observe how the structure of the network varies depending on whether
the company is in the design or use phase. In the design phase, the OEM is sup-
ported by companies specializing in engineering. These companies are not involved
in every order, but are called when the client’s needs are consistently met by using
their skills. This means that the OEMwill select engineering experts from a platform
adjacent to the network. In this phase, the network is reduced to what is seen in
the case A. Commonly to the two networks seen previously, contractors involved in
logistics support the delivery of spare parts and companies specialized in IT offer
remote monitoring services.
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Fig. 5.21 Vertical life-cycle service network (Gebauer et al. 2013)

Type D: Horizontal Integration Service Network (Fig. 5.22)

As seen in type B, the term horizontal suggests that the assets are spread across
multiple value chains. In contrast to what we saw in the first two types, but similarly
to the third, horizontal integration already starts from the product development phase.
The OEM represents the focal point of the network and covers the design, manu-
facture and maintenance of the equipment. In addition, the OEM offers services for
third-party products. The final purpose of a network so configured is to integrate the
various services present in a single working solution. This type of network includes
a large set of auxiliary providers who contribute in building the solutions adopted.
Together with suppliers in the various value chains, the auxiliary providers form a
new value system. In this case, the network structure is not purely horizontal since
vertical elements can be included such as strategic alliances with experienced local
market partners. The OEM often forms this type of relationship with local com-
panies that are practical in providing the requested services. The network taken in
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Fig. 5.22 Horizontal integration service network (Gebauer et al. 2013)

analysis forms a flexible platform in the sense that the leading company selects and
orchestrates the necessary tools to solve that the network must face.

5.4.2 Supplier Relationship

In BMs based on PSS, it is necessary to develop and maintain strong relationships
with critical suppliers (Gebauer et al. 2013), and actors become more and more
interdependent and harmonization within and beyond the organizational boundaries
of each actor involved is fundamental (Oliva andKallenberg 2003; Brady et al. 2005).
Once the partners are chosen, a major effort is required in developing practices for
coordinating relationships and sharing the right information effectively in the network
(Schuh et al. 2009). In essence, once the initial effort to set up long-term relationships
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has been profuse, this should be reduced to cooperation and meaningful sharing of
bidirectional information (Saccani et al. 2014). For these reasons, particular attention
should be paid to the communication interface between the partners, in order to
guarantee transparency and quality in the information exchange (Storbacka 2011).
In the study proposed by Saccani et al. (2014), the typology of services is used as
a lens to analyse the relations between producer and customer. This approach is
motivated by the differences that exist between the different types of existing PSS
influencing the relationship between buyer and supplier. The three categories taken
into consideration are shown below.

Product Support (PS) Services
This type includes traditional after-sales services such as installation and mainte-
nance characterized by a lack of customization from a low cooperation between
provider and user due to a lack of complexity and a transactional nature. In order to
deliver these services, a deep experience of the product of the workforce involved
and refined management skills are necessary. In this context, information exchange
is limited to some aspects of technical and operational nature. There are several
advantages related to this, however, limited information exchange, greater account-
ability and a greater capacity for use is an improved ability to forecast. It should
not be overlooked a certain reticence by the customer to provide information that
can lead to an increase in inefficiencies within the supply chain, but also to a lack of
knowledge and the increase in tensions between customer and supplier. The evidence
suggests that when a supplier provides only this type of services, the manufacturer
exercises a resistance motivated by its bargaining power. On the other hand, the
supplier limits the information provided to those established by contract. In addi-
tion, operational links smooth processes and increase efficiency, in particular through
integrated information systems, which allow parties to share schedules, request spare
parts and provide feedback on field operations. The research shows that the opera-
tional links are imposed on the buyer and may not benefit the supplier. In order to
avoid opportunistic behaviour, buyers adopt legal measures that restrict the relation-
ship to standards. The more the service is standardized the more this type of control
is effective.

Customer Support (CS) Services
The degree of complexity and customization of this type of services can vary signifi-
cantly depending on the business context. However, their hallmark is their significant
level of interaction with the final user. Since this type of service is based on the inter-
action with the client, to be implemented in the correct way it is necessary to focus
on the latter. This goes beyond the traditional skills of the manufacturer leading to
strategies related to outsourcing. The exchange of technical information is similar
to the services seen previously, but is paid by the customer who returns feedback
on quality and further suggestions. The operational links consist of systems that
automate the information flow between the parts and interface the personnel of both
sides. Formal meetings are organized in the areas where values and objectives are
shared. The customer checks the quality of the performance comparing them to what
is defined in the contract phase and claims the penalties if these do not conform to
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the standards. This type of relationship is usually prolonged over time and leads to
a real cooperation aimed at satisfying market needs.

Process-Related (PR) Services
This kind of services is usually very complex and highly personalized. These ser-
vices are designed to respond to specific needs and to improve processes related to the
product offered. The supply of this type of package obliges the supplier to acquire
a deep knowledge about the product, the individual needs of the single users and
the economic and organizational context in which the goods are inserted. The infor-
mation exchanged is many and bidirectional, providing great knowledge regarding
the customer’s perception of the value. Both parties can enjoy the benefits of this
exchange of knowledge which has recently led to new payment mechanisms on the
pay-per-use model. With the thickening of the relationship, a deep normative formu-
lation of this cooperation takes place. Operational links are totally automated and the
meetings organized are of a strategic nature and focus on long-term aspects. Legal
constraints become softer and a more trust-based relationship emerges.

Seven Key Facts
• The adoption of product service system impacts on the whole company’s
business model and on operations strategy and operations management as
well.

• Various methods can be adopted for PSS design, combining elements of
product and service design.

• Designing product and service configuration and delivery are other two key
activities in ensuring a successful design of the entire PSS-related business
model.

• PSS design also requires formal processes and methods to realize intra-
functional activities and inter-functional integration.

• A well-designed mix of physical resources, financial resources and human
resources is at the core of an effective operations strategy for PSS.

• Human resources must cover a wide range of competences: network man-
agement, design, marketing and operational competences.

• PSS implementation requires a redefinition of key partners, for what con-
cerns relationships and network structure.
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Chapter 6
How Product Service System Can
Disrupt Companies’ Business Model

The chapter starts presenting the PSS as a businessmodel and adopting the theoretical
frameworks ofBusinessModelCanvas (Osterwalder and Pigneur 2010) andBusiness
Model Innovation Process (Adrodegari et al. 2018) . Then, we introduce the six key
elements of a PSS Business Model. Illustrative cases are presented to exemplify PSS
implementation in different contexts, to highlight different key elements and areas
impacted.

6.1 Decomposing PSS Business Models

For companies, the development of PSS can entail the opening of new market hori-
zons, maintain competitiveness, provide an impetus to innovation and guarantee tax
benefits (Mont 2002). If, for some companies, the transition is interpreted with a sim-
ple addition of services to existing products, for others this step assumes strategic
connotations. The implementation of PSS allows to oust some competitors due to
the difficulty in imitating a highly specific and customized package (Annarelli et al.
2016). The nature of the PSS also makes it possible to increase the differentiation of
products offered (Baines et al. 2007) and, therefore, to approach in a more proactive
way the market. The exclusion of the competitors is guaranteed by the constraints to
which the customer is subjected, such important and difficult constraints to weave
that encourage a focus on the most profitable customers (Wise and Baumgartner
1999).

As regards consumers, the changes introduced by the product service system
philosophy can help to develop policies aimed at supporting sustainable lifestyles and
consumption. In addition to environmental sustainability, the spread of servitization
is expected to lead to the creation of new jobs, due to the fact that the permanent
need formaintenance and updating of the systems for reuse and disposal may require,
in the early periods, more workforce compared to the old production–sales system
(Mont 2002).
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Consumers derive various advantages from the development of PSSs since they
can add new solutions to existing ones. They have new ways to access products and
services that are outside the property but, above all, they can enjoy greater consid-
eration by the provider in terms of design and after-sales assistance. It is intuitive
to imagine, referring to our daily experience, how much an adequate assistance in
the use of technological products can affect customer satisfaction allowing to exploit
every function of the product purchased. Likewise, it can be observed how the PSS
are conceived, designed and managed in such a way as to prolong life cycle to the
maximum, and the continuous maintenance and updating of the systems allow to
maintain product performance (Cook et al. 2006; Armstrong et al. 2015)

Although the concept of a business model dates back to the 1950s, research on this
topic has accelerated only in recent years. Business model is the logical basis for how
anorganization creates, transmits and receives value (Osterwalder andPigneur 2010).
More in detail the business model is the conceptual translation of an organization of
three key aspects (Osterwalder 2004):

• How the key components, functions and parts are integrated in order to convey
value to the customer;

• How these parts are interconnected within and, through the supply chain, with the
network of stakeholders;

• How the company creates value or profit by exploiting these interconnections.

A business model should pursue the alignment of high-level strategies with the
underlying assets and, thus, guarantee a competitive advantage. If the set of relation-
ships is tacitly understood within the organization (Teece 2010), the business model
will become a tool to make these interconnections explicit (Chesbrough 2010; Amit
and Zott 2010) opening up new possible interpretations on how the company creates
value.

6.1.1 Business Model Canvas

A well recognized model, able to describe the organizations and support the imple-
mentation of the PSS, is the Business Model Canvas proposed by Osterwalder and
Pigneur (2010). This model consists of nine key elements as follows:

• Customer segment: group of people or organizations that a company wants to
reach and serve;

• Value proposition: products and services that create value for a specific market
segment and customers;

• Distribution channels: company interfaces with customers;
• Customer relationship: types of relationships that a company establishes andmain-
tains with a specific customer segment;

• Revenue streams: revenue that the company obtains from each individual customer
segment;
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• Key resources: goods needed to offer and deliver the previous items;
• Key activities: activities involved in the development and supply of the aforemen-
tioned elements;

• Key partner: network of suppliers and partners that supports the execution of the
business;

• Cost structure.

The feasibility of PSS also depends on the introduction of new techniques and
new conceptualizations. The main purpose of this section is to comprehend the
transition to the Product–Service logic and to highlight a series of key questions
for the management that can be used as guidelines for implementing the PSSs within
a business model. First there is the need to define the context in which the company
will operate. The PSSmust be adapted to the previous reality, so as not to create a too
heavy impact in the organization and to compare the next solution to the previous one
in terms of performance and customer satisfaction (Barquet et al. 2013). The process
should also be gradual and risks and barriers should be calculated in advance.

Furthermore, distinctive elements of PSS (see previous chapters) can be summa-
rized and inserted in the framework presented above, as in Figs. 6.1 and 6.2.

The BM Canvas can also be adopted as a tool for analysing and comparing dif-
ferent PSS alternatives. Barquet et al. (2013) provided an example for this usage of
the framework to compare four different alternatives of PSS implementation in the
thermoforming machines business. The Canvas can be used to represent either an

Fig. 6.1 The business model canvas (Osterwalder and Pigneur 2010)
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Fig. 6.2 PSS elements divided in the BM Canvas blocks (Barquet et al. 2013)

upgrade for an existing offering or the development of a new business concept/idea,
as shown in Fig. 6.3.

As evidenced by the model, the areas impacted by the introduction of a product-
oriented alternative are mainly those concerning activities, resources and relation-
ships with customers. Indeed, the supply of additional services requires an addi-
tional effort in maintaining and improving relationships with clients (as highlighted
in Sect. 2.4.1), that mainly concerns the usage phase of products.

On the other hand, the development of use-oriented and result-oriented offerings
impacts mostly the same areas, with the only exception that the third alternative
(result-oriented)would imply an additional issue forwhat concerns the determination
of prices and/or fees that should be charged on customers.

The fourth alternative presented by Barquet et al. (2013) shows the development
of a newbusiness, but only for the use-oriented case: indeed, in the context considered
(Barquet et al. 2013) of thermoformingmachines, any development of newmachines
must involve an external supply of the machine itself, to be then sold to the final
customer. Given this constraint, the use-oriented alternative is themost advantageous
one for both the provider and customers. In the figure is shown how this alternative
would impact mainly the cost structure because of the initial investment required
together with new resources.



6.1 Decomposing PSS Business Models 179

Fig. 6.3 Comparison of different PSS alternatives with the BM Canvas (Barquet et al. 2013)

6.1.2 Business Model Innovation Process

As evidenced throughout all the book, designing and implementing a PSS as a whole
business model is a complex and challenging process. The Business Model Innova-
tion Process framework (Fig. 6.4) can be applied to support this process, as suggested
by Adrodegari et al. (2018). It is divided into four main steps, which are as follows:

• BM Idea generation: In this step, the main aim is that of defining scope and
objectives behind the BM to be adopted, through three different steps that concern
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Fig. 6.4 Business model innovation process (Adrodegari et al. 2018)

the analysis of current BM, the analysis of expectations for future BM and a
comparative analysis.

• Future state definition: Themain task is translating theBM ideas andBMconcepts,
generated in the previous step, into “concrete” BM characteristics.

• Gap analysis: Here, it is important for companies to carefully analyse the key
customer needs to be addressed and satisfied, so as to understand the readiness
level of resources, competences and capabilities to support the BM development,
and to consequently identify gaps between resources needed and available ones.

• Actions definition and prioritization: Given the gaps emerging from the previous
step, companies should prepare a list of actions/responses to fill the highlighted
gaps, and then develop an importance-impact-effect matrix, so as to determine a
list of priority concerning these actions/responses.

The remaining of the chapter will present explicative cases, to describe particular
development and implementation cases of PSS in different contexts.

6.2 Key Elements of Product Service System Business
Models

PSS brings a considerable amount of novelty in affecting and transforming “tra-
ditional” business models introduces a variety of elements that can determine a
considerable shift in offerings.

Figure 6.5 shows how value shifts have impacted on trends for what concerns
products, manufacturing and quality. The focus is now going towards the concepts
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Fig. 6.5 The evolution of value and changes in focus (Lee and AbuAli 2011)

of “velocity” and “smart” production, with quality built on a customer-centric logic
(Lee and AbuAli 2011).

We can therefore state that the focus is no longer on the product itself, but it is
rather going beyond the product towards newer concepts of service intelligence.

Clarifying how this shift is happening, and how it is affecting and shaping the
PSS-related context, is the first step in the road to servitization.

The six key elements that characterize a PSS-based business model are as follows:

• Value creation

– Design of the offering,
– Value co-creation,
– Functional integration with partners,

• Value delivery

– Degree of servitization,
– Pre- and post-sale value communication,

• Value capture

– Short-term and long-term commitments and retention of customers.

The six key elements can be distinguished according to their contribution to value
creation, delivery or capture, which are the main aims behind a business model.

Design of the offering
Thanks to the presence of services within their offer, companies can now keep a
window open on their customers collecting data on the use of their assets and on the
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functioning of their processes, thus obtaining a unique source of information that is
impossible to replicate for competitors. This possibility has then expanded further
with the spread of the so-called smart products, which thanks to digital technology
make it possible to obtain these data even in real time (Porter and Heppelmann
2014). So, protecting this special resource becomes critical and companies should
invest huge resources in digital security systems to be implemented both in their own
cloud archives and in the products.

Together with new digital influences, circular economy and sharing economy play
a relevant role as well, as already highlighted in Chap. 4. Redesigning the offering to
take into account concepts of reuse, collaborative consumption and redistribution is
a critical success factor for ensuring the development of successful business models
for servitization.

Since the offering is no longer simply limited to a physical product, it becomes
more articulated in a package of several elements integrated with each other and it
is developed following a modular approach (Lerch and Gotsch 2015) of the product
modules, of the service modules and of the information modules. The last ones will
have the role of connecting the first two, monitoring the performances and, of course
uploading these data on the network archives of the provider. The advantages that
come from this modularity are multiple: first of all, they guarantee great flexibility
allowing the provider to develop a personalized offer both in scale and in scope
(Cenamor et al. 2017). Furthermore, modular design reduces development costs, as
a standardized module can be used for multiple customers with minimal expense
while, at the same time, reducing the complexity of managing the PSS offer, which
represents one of the obstacles to the implementation of a service-centric approach.

Value Co-creation
One of the major disruptive elements between an organization that adopts a product-
centric proposal and one that instead proposes a product service system is the evo-
lution in the process of value creation; this, though representing an abstract concept
and not directly linked to a specific company process, critically impacts on the whole
set of company activities and it is the basis of the competitive advantage guaranteed
by the offer of an integrated package of products and services.

Unlike the product-focused companies, where the provider generates the value
of its offer alone through the production process of the product and limits services
to a role of mere support, in the case of adoption of PSS the services generate most
of the value of the package proposed to the customer. The value is a function of
the interactions that are generated between the two parts, such as the integration
of resources and application of skills; we speak in this context, not surprisingly, of
co-creation of value (Grönroos and Voima 2013) (Fig. 6.6).

This innovative process of creating value has been recently theorized. At the
moment three enabling mechanisms have been defined:

• Perceptual mechanism: the ability of companies to identify, analyse and satisfy the
specific needs of customers (Lenka et al. 2017). This mechanism often involves
digital capabilities in implementation, as, for example, thanks to the use of sensors
within the networked machinery, the provider can now have the opportunity to
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Fig. 6.6 Value co-creation
mechanism enabled by PSS
(Grönroos and Voima 2013)

observe the activities of his client and sharing the information obtained can help it
to increase efficiency and effectiveness in the use of his product. Moreover, from
the data obtained, the company can extrapolate additional indications on how to
further customize the offer by structuring the PSS in the most congenial way to
the customer’s needs.

• Responsive mechanism: the ability of companies to react effectively and efficiently
to evolving customer needs (Lenka et al. 2017). Also, in this case, digital capabili-
ties play an important role in enabling or enhancing the possibilities of companies:
in the current context, characterized by complex and constantly changing markets,
customers are looking for providers capable of satisfying their needs in a timely
and agile manner providing them with complementary features in a short time and
helping them to develop proactive strategies to capitalize on any emerging value
creation opportunities. This is now made possible through digital data analysis
tools and shared cloud technology platforms. Another factor that guarantees elas-
ticity is the possibility offered by PSS to develop contracts with flexible revenue
models, in which the two actors often share risks and profits, also making the
costs of the relationship scalable depending on the functionality required by the
customer.

• Value communication mechanism: as highlighted by several authors (Baines and
Lightfoot 2013; Kindström and Kowalkowski 2009), the ability to transmit the
value provided to the customer is crucial in this context, given the intangibility of
services, advantages and the results not always clearly perceived. In this regard, a
statement by one of the interviewees present in Baines and Lightfoot’s work can
be emblematic: “if the client does not see what he is getting, he thinks he is not
receiving anything”. This capacity must, therefore, be carefully cultivated, and
often takes the form of the development of custom measurement systems for each
client, which allows them to fully appreciate the service received. Responsible
for this process are those responsible for the post-sale phase of the provider, who
establish a privileged relationship with the customer and exploit advanced data
analysis tools to extract useful information (Kindström and Kowalkowski 2009).
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As it can be seen by reading the descriptions of the three mechanisms that realize
the innovative co-creation of value, a connecting element, present in each of them, is
the centrality that assumes a new key resource that is data coming from the installed
base.

Functional Integration with Partners
To enable efficient and effective planning, most companies proceed to the back-office
units (such as R&D and IT units) to develop and design standardized modules able
to be optimally integrated and that are immediately easily adaptable to various types
of markets and proposals, thus reducing the overall commitment and costs of this
phase (Kindström and Kowalkowski 2014). In this process, the main value chain
actors are often involved, such as distributors, external service providers and core
suppliers. A crucial input for this process is once again the information coming from
the front-office units located further down the value chain and in direct contact with
the customer and the base already installed: the two types of units must therefore
cooperate closely contact to maximize the value of future innovations and, often, a
digital platform is developed for fostering data circulation and knowledge sharing of
best practices for managing common processes and activities (Cenamor et al. 2017)
(Fig. 6.7).

Once the individual modules have been developed, the responsibility then passes
to the front-office units which, in addition to supplying information, participate in
the design of the offer by assembling the modules designed by the upstream units
and, thus, realizing the systems of products and services that most reflect the needs
of the customers who are following. Often these units have the faculty to locally
develop/modify some of the modules to satisfy the specific needs of the client (Cen-
amor et al. 2017), thus realizing a dynamic and partially decentralized design. If,
up until a few years ago, this adaptation of the offer mainly concerned the service
modules, lately, thanks to the growing diffusion of additive manufacturing tools such
as 3D printers, the possibility of customization is spreading among the PSS-focused
companies also for the product modules, which opens up a whole spectrum of new
opportunities for creating value.

Fig. 6.7 The digital platform promotes the circulation of information, allowing back-end and front-
end units to work together to create the offer (Cenamor et al. 2017)
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The last element of the organizational structure that, with the adoption of a PSS
offer, goes through important transformations is the network of actors that compete
together with the provider for its development, or the so-called value chain.

In this context, there is an expansion of the value chain, which sees the entry of
many new interpreters with a strong integration characterized by an intense activity
of sharing information and resources.

The reasons for this type of choice are many and dictated by necessity. First of all,
no company, even large and structured, is able to sustain the load of complexity and
risks that come from the management of a PSS proposal (Gao et al. 2011) and, in
order to face this criticality, many companies therefore opt for specialization limiting
themselves to focusing on the core activities outsourcing the remaining processes to
third-party companies.

It is then essential to establish with these network actors (suppliers of goods,
service providers and distributors) deep relationships, which allow the creation of
an integrated and organic proposal supporting the main provider in various activities
such as designing new products/services, production planning, quality supervision
and inventory control; in this way, despite a decentralization of supply management,
its homogeneity is in any case guaranteed and indeed, being carried out by various
specialized entities integratedwith eachother, the total value of the offer is higher than
before. Concretely, this integration is often realized with common digital platforms,
which facilitate the circulation of information and a continuous interaction between
the parties in real time (Reim et al. 2015).

Degree of Servitization
Understanding how much servitization impacts on a company business model, and
how consistent is the role of PSS in this service-driven transformation, is closely
related to the degree of servitization that a company is willing to achieve. According
to Martinez et al. (2010), four criteria can be identified to determine the level of
servitization and, accordingly, how greater is the impact of the transformation. These
criteria, which are reported in Table 6.1, must be considered with reference to the
product–service continuum described in Chap. 1.

First of all, the “value basis of activities” refers to the value delivered to cus-
tomers, considered as the primary driver to ensure customer retention and reiterated
relationships over time: in the context of a high servitization level, value is perceived
so as to be maximized over time thanks to long-term relationships, rather than on the
basis of a single transaction.

The second criterion looks at assets: a high degree of servitization demands for a
greater focus towards assets utilization rather than their ownership.

The “offering type” is linked to the well-known categories of PSS (Tukker 2004):
whether a low level of servitization implies add-on of services to the offering, a
higher degree of service-driven transformation is aimed at providing a consistent
“total service integration”with a personalized solution for each customer (or category
of customers).
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Table 6.1 Criteria for the identification of an organization’s servitization level (Martinez et al.
2010)

Criteria High servitization Low servitization References

Value basis of
activities

Relationship based Transactional based Gundlach and
Murphy (1993) and
Lambert et al.
(1996)

Primary role of
assets

Asset utilization Asset ownership Tukker (2004)

Offering type Total service integration Physical product
plus extra services

Boyer et al. (2003)

Production strategy Mass customization Mass production Gilmore and Pine
(1997)

The last element, “production strategy”, oscillates between the two extremes of
mass production (low servitization) to mass customization (high servitization).

When an organization decides to enter the road to servitization and to develop a
PSS offer, this choice impacts on various aspects of the business reality, modifying
them in depth and involving a real revolution, which will be even more accentuated
and necessary the more advanced and complex are the services that it intends to
provide its customers.

Pre-sale and After-Sale Value Communication
The areas that face a considerable revolution in a company that decides to adopt a
PSS proposal are those of pre-sale and after sale, which we could combine with the
company’s delivery system nomenclature. Since, as previously noted, the value of a
PSS proposal is largely co-created, it becomes crucial to establish a relationship of
trust and cooperation with customers favouring an intense relationship with a large
exchange of data and information. Themain human resources involved in these func-
tions will be the ones responsible for managing this link. Given the great difference
between proposing a product-centric offer and a centric service, they now need more
extensive and transversal skills than before (Ulaga and Reinartz 2011). First of all,
the profile suitable for this role must be equipped with some soft relational skills,
such as the ability to empathize with the people creating with them sincere and solid
relationships based on honesty and mutual respect (Baines and Lightfoot 2013); this
competence, although it may appear abstract and of little competitive value, can be
instead crucial in a servitized environment based on long-term relationships. Another
element of disruption compared to an ecosystem based on the sale of physical prod-
ucts is the heterogeneous knowledge required to the personnel who must cover this
role: technical and economic, thus ranging from the notions of business, managerial
skills, the ability to understand the customer’s operations and, finally, be endowed
with a profound mastery of the range of services that company can provide (Kind-
ström and Kowalkowski 2009). Without these multifaceted characteristics, a sales
manager would be unable to fully understand the structure and dynamics of the com-
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pany with which it is interfacing and, consequently, to support the customer in the
development of an offer that reflects in the best possible way its needs.

Further competence required is, therefore, the ability to communicate the value
provided in the pre-sale and after-sale phases (Reim et al. 2015). Given the intan-
gibility of services, it may be difficult to make the customer aware of the benefits
guaranteed and for which it pays. Concretely, it is fundamental to know how to
develop adequate measurable parameters, but not limited to economic and perfor-
mance parameters, but also of different nature since the benefits of a PSS offer
are not only merely operational, but may also have wider scope (cohesion between
companies, trust, attractiveness, etc.).

Short-Term and Long-Term Commitment and Retention of Customers
Final element that characterizes a PSS-related business model concerns the role of
customers in the overall PSS offering, as already highlighted with the key element
of value co-creation.

This latter factor also influences the contracts that regulate the relationships
between the two actors a tangible transformation is the contractual structure, which is
nowmuchmore complex and precise in definingwhat the established services are and
that must be achieved by the provider’s PSS (Reim et al. 2015) and the distribution
of risks and responsibilities of the various processes that involve both parties. Also
prices and paymentmethods of the various services and products obtained by the cus-
tomer are established and calculated, not with reactive dynamics such as cost-driven
pricing, but rather with the proactive value-drivenmechanics; inmany situations, this
has involved a strong revision of the accounting mechanics, and the development of
a new pricing discipline, which allows a model of elastic and dynamic revenue but
at the same time allowing the company to cope with the new fixed or hidden costs
that the provision of services implies for its budget.

The new complexity of the contract, the great dynamism inherent in the ser-
vices and the precision required to determine the performance and distribution of
responsibilities also heavily affects the number of actors involved in the bargaining
process. While, in the traditional dynamic, is established a dual dialogue between
the provider’s sales function and that of the customer’s purchases, with a superfi-
cial involvement of other functions, the offer is well-defined, with the adoption of
a service, the context changes and evolves in a radical way, as already pointed out
above in the paragraph. Now the offer presents nuanced details, with various types
of services available and its characteristics are, then, outlined and agreed through a
complex process of cooperation, which obliges interaction to various functions and
actors of both value chain of the provider’s client (Ulaga and Reinartz 2011).

Once the contract has been stipulated and all the elements that will outline the
relationship between the two companies, start the so-called after-sale phase that, as
already underlined, now assumes a much more central role than before: the service
package established in negotiation phase must usually be provided for a very long
period, sometimes even for the entire life of the product, which implies various
changes in the company’s value chain. In addition there is the need to develop tools
and approaches suitable to keep the customer aware of the value supplied. This is a
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topic already analysed in depth and, certainly, one of the elements of greatest break
with respect to the traditional delivery ecosystem. So, it is fundamental a capillary
network of facilities distributed close to clients, with the task of providing the services
requested by the latter and keeping with it a concrete and continuous relationship
(Baines and Lightfoot 2013). This condition, which implies strong investments in
assets and a distribution of resources on a global scale, is essential, as it allows to
maintain contactwith customers and thus “feel the pulse”,which insteadwould not be
as effective if relying on third-party service providers and on the filtered knowledge.

6.3 Unveiling the Key Elements of PSS-Based Business
Models

This paragraph aim is that of presenting relevant cases of PSS implementation, so
as to demonstrate how the concepts presented throughout the book can be put into
practice. Table 6.2 summarizes the cases highlighting the relevant elements of the
PSS business model that distinguish each case presented.

The boxes below report the first two cases. These are two interesting examples
concerning the development of two different use-oriented offerings. The second one
is an innovative case from the B2B context. These examples highlight distinctive
elements and characteristics in the implementation of business models related to the
use-oriented formula.

More specifically, the first case exemplifies the importance of two business model
elements, which are the degree of servitization and the design of the offering, while
Case 2 exemplifies value co-creation and design of the offering.

Table 6.2 PSS case studies and key elements of PSS-based business model

Case Title Design
of the
offering

Value
co-creation

Functional
integration

Degree of
servitization

Value
communication

Customer
retention

1 Bike-sharing X X

2 Co-working
spaces

X X

3 Digitalization
of solutions

X X X X

4 IKEA X X X

5 Rolls-Royce X X X

6 Circular
strategy:
eStoks

X X X

7 Uber X X X

8 Airbnb X X X
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Case Study
Use-Oriented, Same Category for Different Types of Success
Case 1: bike-sharing
Operating in out-of-home advertising and marketing sector, the firm launched
the PSSoffering in order to expand in newdirections for advertisement, exploit-
ing the high success and popularity of alternative means of transport, based on
the concepts of sharing and environmental sustainability. This PSS brings
to the firm an important competitive advantage and source of extra revenues,
which though are mainly attributable to advertisement chances offered by the
bike-sharing business model. Indeed, PSS is not considered as a “per se” offer-
ing, but is only linked to advertisement possibilities. Expanding in this new
sector requires an important effort to retrieve new capabilities and resources
and reorganize internal/external processes. Although capabilities have been
acknowledged as a valid investment, they are not considered a key element of
PSS’s success and they are easy to retrieve. Conversely, resources and processes
play an important role in this PSS offering. The formers are closely related to
investments in R&D to develop hardware and software components; the
latter consists of an entire series of new organizational processes developed
for bike-sharing PSS that positively affected also the other activities of the com-
pany. Both these elements represent a hard obstacle to replication by com-
petitors. The implementation of the bike-sharing offering has been strongly
affected by “success story”. The introduction of the bike-sharing system in
Italy and other European countries followed the first successful implementa-
tion in Norway: this experience raised the commitment to the model inside the
organization and, more important, affected the acceptance from customers in
the particular context of bike sharing. Indeed, the success of a bike-sharing
offering can vary according to the place where it is implemented: in the U.S.,
mainly because of a different cultural background towards bicycles as a mean
of transport, the answer from the market was very limited, while in Europe
there has been a more enthusiastic response from customers. Implementing a
successful bike-sharing model is quite a hard challenge because of the high
level of costs and problems linked to the organizational andmanagerial aspects
of the overall system. Thanks to the successful implementation in Norway (and
subsequently in other Northern European countries) since the end of 1990s,
the company could adopt the same model in many other countries and cities.

Case 2: co-working spaces

The use-oriented model employed by the company is focused on the manage-
ment of co-working spaces for ICT start-ups. Start-ups can share common
places to work in a collaborative environment and benefit from the presence
of other similar companies, or otherwise there is the chance to rent private
spaces like offices and meeting rooms and the payment formula is based on
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monthly fees, which gives also access to clients to the entire network of spaces
located in different Italian and European cities. The main reason behind the
development of this business model is the exploitation of possibilities linked
to the concept of co-working and sharing working spaces, so clients do not
have to face fixed costs at the beginning of their activity while also benefit-
ting from positive effects and influences deriving by working (literally next
to other similar start-ups). The presence of a network of spaces available
for customers gives the company a privileged position over its competitors
and, at the same time, it ensures a considerable flow of revenues and gains.
Physical resources mainly consist of spaces and settings, which can bene-
fit of a distinctive design, while capabilities behind the overall organization
of PSS offering are not distinctive, even if they constitute quite an important
intellectual capital and knowledge asset of the firm. The real distinctive
element behind the success and competitive advantage of the considered PSS
are organizational processes and the presence of a network.

(Information and data presented are taken from interviews conducted by
the authors).

Even if the two cases presented are very different and involve different types
of offering in different contexts and markets, they tell two very similar stories of
enthusiastic success of two innovative offerings. They highlight how important is
the role played by intangible assets and tacit knowledge, and exemplify how com-
panies can exploit chances offered by these distinctive elements in PSS design and
implementation.

The next case demonstrates how soft skill development and interaction with cus-
tomers are key elements of a successful PSS implementation as well. In this situation,
there has been no particular infrastructure development, and the case shows how dif-
ferent can be PSS contexts, given the chance of implementing it as an entirely new
offering, or an upgrade of existing business models. Furthermore, according to the
specific situation considered, the impact on business models areas can vary for each
example considered. Key elements of the servitization business model here consid-
ered are the degree of servitization, design of the offering, functional integration with
partners and commitment/retention of customers.

Case Study
The Digitalization of Solutions
For the company, digitalization is not a phenomenon of recent implementation.
Indeed, it had a specialization in the field of Operational Technologies (OT),
and in the development of monitoring and control systems for different types
of assets. Many business units have long been implementing advanced sensors
in their products, in some cases connected to a cloud infrastructure, or reg-
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ulated by systems interfacing with each other, thus offering both traditional
and digital services. What was missing, however, was a global homogeneity
since each business unit in some way managed its own digital processes in
a separate way and was structured in a different way. The company began
a standardization process involving its various processes to define common
guidelines for all its business units. Concretely, this standardization took
shape in the company digital platform (named Ability), to which at present
more than 210 products/solutions/services are available for its customers. The
industrialization of services allowed the company to formulate advanced pro-
posals, comprising the development of collaborative tailored solutions for
customers.

For the development of this platform the company, unlike its competitors,
opted for a drastic choice: to build the platform it decided to make use of col-
laborations, building strategic partnerships to complement its capabilities
and know-how, gained through its experience in the OT world.

Even a consolidated reality like the company considered, to succeed
in developing its technological platform preferred to distribute risks and
responsibilities with some strategic partners.

The digital platform, built on the Microsoft Azure cloud structure and
enhanced by the partnerships with major ICT companies, thus represents a
potential source of innovation and value for customers, and with its ability
to interconnect with other existing systems also provides considerable flexi-
bility and dynamism. Despite this, there are some barriers that are somehow
hindering the diffusion of the company’s digital solutions. These are basically
three: The first one is customers’ resistance to change, who often are not
aware of the potential of these innovative solutions: to overcome this obsta-
cle, the company is improving communication and building awareness of
the advantages these new PSSs bring with them. The second one, is that often
customers are conditioned by not having the financial resources needed to
start a digitalization process.

The last barrier regards the skills required to implement these new
technologies, which currently are not widespread: in this light, however,
the company can support its customers with its know-how in the digitalization
process in a collaborative perspective.

Moreover, another element of interest concerns the platform’s name, Abil-
ity, representing one of its foundational concepts, at the centre of the offer
there is no particular technology but the man, the specific set of skills and
experience built by the company and its employees, which is now capital-
ized and transformed into potential value for the customer through a close
collaboration that finds its manifestation in the provision of the service. Tech-
nology is regarded as a tool, an enabler for existing skills thanks to technology,
skills can now emerge and be exploited in an optimal way, enhancing compe-
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tition in a fast-changing environment. Concretely, this led to a renewal and
evolution of many services that the company provided.

Finally, forwhat concerns the sales process of the company the sales employ-
ees were largely provided with an adequate technical background to effec-
tively interact with customers. Therefore, the transition to a standardized
and more digitalized offer did not require any particular change for the
sales units’ employees, but rather changed the approach in interacting with
customers. Once again, the focus shifts towards skills: the sales process is no
longer limited to a simple comparison of its technological offer with those of
competitors, but the dialogue rather winds around making the customer under-
stand what is at the core of the company’s ability, its domain expertise and its
know-how and how these characteristics, combined with the customer’ own
characteristics, can respond to specific needs that are a source of added value.
The post-sales phase that follows is a natural prosecution of this process of
virtuous cooperation.

(Information and data presented are taken from interviews conducted by
the authors).

From cases presented above, PSS development and implementation can also
appear more “simple”. The case below presents how a simple PSS offering, related
to the product-oriented category, might bring non-negligible benefits also to a big
company with an established and robust business like IKEA. In this case, key ele-
ments of the business model are the degree of servitization, design of the offering,
pre-sale and after-sale value communication.

Case Study
IKEA and the Strategy of Cost Leadership
IKEA is amultinational company founded inSweden and specialized in the sale
of furniture, furnishing accessories and other objects dedicated to the home.
Born from a small village in southern Sweden, company has a special attention
to quality while maintaining a low price. The strategy is focused on reaching
cost leadership. Kampard, entrepreneur and founder of the company, noted
that the well-designed products seemed to be destined only to the highest social
groups, so he decided to offer a wide range of furniture of good design and
functionality accessible to the majority of people. To be able to meet various
needs at the same time, the price tag is “designed” before the true idea
of the furniture is born. With 345 stores in 42 different countries around the
world, the company has become globally famous and is able to attract a large
number of customers each year. Despite the limitations imposed by price
strategy, in recent years IKEA has been increasing its concern towards the
environment by promoting a servitization policy to better meet the needs of
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an increasingly demanding customer base that is no longer satisfied only by
low prices. The idea of IKEA has grown over the years by combining social
values (reachingmost people), environmental values and value of use for the
customer. As already highlighted above, it is now impossible for companies
to maintain a good position in the market and continue to compete on the price
strategy.

IKEA, to build a stronger competitive advantage, decided to offer a
“service experience” for its customers through the co-creation of solu-
tions in a pre-purchase phase, to make the customer more involved and more
confident in making the right choice. In addition to this, IKEA showrooms
can be seen as “experience rooms” where they try to emotionally involve cus-
tomers who have the opportunity to receive a real experience before the actual
purchase.

The company’s website provides an overview of the services that are
currently offered, a series of basic services to support the simple sale of the
product which is given below:

• Design, measurement services and consultancy;
• Product availability and order status check;
• Transportation at home;
• Availability of pickup points;
• Assembly at home;
• Waste disposal;
• Product return and guarantees;
• Online assembly instructions;
• Parts replacement.

Therefore, IKEA’s offering can be seen as a basic type of PSS that could be
included in the product-oriented category, where the ownership of the good
passes into the hands of the customer at the time of purchase with the possi-
bility of supporting services to complete the offer. Before the actual purchase,
IKEA offers a basic online configuration service of its “room” based on style
and size, immediately proposing a design of the solution with the correspond-
ing estimate. Alternatively, it offers the possibility to book an appointment
with a consultant to plan your home in more detail. The company’s cost lead-
ership policy does not allow the creation of products designed according
to the client’s wishes but, at the same time, tries to combine the different
standardized products in order to obtain the final solution that best meets
the different needs of the consumer.

In recent years, IKEA has also undertaken customer services that go
hand in hand with a service to the final consumer and an environmental
benefit. It should not be forgotten how the concept of product service system
binds with a double thread to that of environmental sustainability as it
proposes, with the collection and reuse of used products, to reduce waste
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and the consequent environmental pollution. Companies operating in the
market segment of cost leadership can hardly follow the product throughout
its life cycle until complete reuse and disposal, as it would entail difficult costs
to sustain and then maintain truly competitive prices. To be able to match the
various ideas IKEA proposes a disposal service both in the shop and at
home of old furniture when a new product is purchased in store or at the
time of delivery, with the chance also to book a service for disassembly and
disposal for major structures such as bathrooms and kitchens. Therefore, the
company offers this service when the customer still decides to buy a new piece
of furniture from their company and is confident to obtain a benefit from this
service.

(Information and data presented are taken from the company’s website
ikea.com).

The following example, presents a well-known case, which is still relevant nowa-
days and showsmany interesting insights on PSS development and successful imple-
mentation. The business model is focused on the degree of servitization, functional
integration with partners, commitment/retention of customers.

Case Study
Rolls-Royce, The Strategic Importance of a Niche
Rolls-Royce Holding plc is one of the most important examples of success
in the integration between product and service and has been particularly
credited for being the first company that successfully launched contracts based
on the final result. In the last two decades, in fact, the management transformed
a loss-making British company into a world manufacturer of large jet engines
by eliminating the difference between manufacturing and services offered.
The company operated in a very competitive market and, for this reason, it
was decided to develop new products with innovative ideas: from the use of
carbon materials for the construction of the blades to the change of the basic
architecture of the jet engines passing from the two three-axle shafts. The
result was a more efficient product but, at the same time, more expensive
and more difficult to design and build than those of the competitors. Rolls-
Royce has also understood how, in the field of engine production, the profits
could be increased by proposing additional services to the customer like
the maintenance and the sale of spare parts. The first considered was an
incremental process that aimed at integrating its technology with the sale
of a service to detach itself more and more from the competition making
the offer more and more inimitable. The key step that led the company to
significantly adopt the PSS business model has been to move from the sale
of a simple product to an integrated service product.
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Already in the ‘80s, the company introduced a “power by the hour”
scheme, where customers had the opportunity to pay for engine mainte-
nance as a fixed cost based on the hours of flight accomplished exceeding
a certain threshold. In this first moment, the customers still had to buy the
product and, then, decide whether or not to activate the additional service. The
next step was the “Total Care” where each new engine had the ability to
collect technical data and then transmit them to a control centre capable
of storing and processing data. This allowed the development of intelligent
analysis to support and improve the ability to predict engine behaviour and
anticipate the need for spare parts and predict possible failures. This solu-
tion allowed the company to improve post-sale efficiency and effectiveness,
creating advantage for both suppliers and customers. To achieve these results,
the company relied on a large amount of internal and external resources
and, with the birth of the “Total Care” project, it needed a large amount of
data and the ability to analyse them in real time with the consequent need for a
development of skills within the company and a higher management capacity.

For the first time in this sector, Rolls-Royce, in fact, proposed no longer the
simple sale of the product with the subsequent offer of spare parts and main-
tenance, but the true functionality, the engine operation. In this case, the
company adopted the types of PSS with the highest integration of the ser-
vice, the use-oriented PSS and the result-oriented PSS, typologies that require
significant investments and changes in the entire corporate environment.Rolls-
Royce has, in fact, convinced its customers to pay a fee for every hour that
the engine works, thus selling no longer the object but its functionality; the
customer may feel limited by no longer owning the product but, at the same
time, it is guaranteed with a continuous maintenance and complete replace-
ment in case of malfunctions or engine breakdowns. Rolls-Royce is offering
services that last more than a decade andmore than half of its engines in service
are covered by this new type of contract.

The engines developed by the company are among the most advanced in
the market to which are added a series of optional services of different sizes
based on the precise requests of the customer. For example, in the field of
aerospace engines, in addition to the aforementioned total care, it is possible
to choose between many different options based on the need to have a wide
range of solutions or simply just certain areas of service like maintenance,
efficiency control, resource management and after-sales assistance.

Nowadays, an important fleet of operators located in theworld allows to have
a close relationship with important customers and, through the continuous
monitoring of data, they are able to develop increasingly customized solutions
with increasingly advanced technology. These projects would be unthinkable
if the company would have continued to operate with the goal of reaching a
high number of customers and not to design products of the highest quality,
obviously at higher costs and therefore higher prices than competitors.
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As regards marine engines, the company offers a wide range of services
of total assistance. The “Customer Power Training” offer, even before the
purchase, an experience on real engines or simulate a virtual reality. In the post-
purchase phase, the company offers teams specialized in different areas able to
solve different problems. Behind there is, therefore, an important investment
on selected employees and training courses to allow staff to provide the best
possible service.

(Information and data presented are taken from the company’s website
rolls-royce.com).

Throughout the book we stressed the importance of PSS even in relationship
with “modern” business trends like, for instance, circular and sharing economy.
The following boxes aims at presenting some relevant cases related to these two
trends. The case presented in the first box is centred on value co-creation, functional
integration with partners, pre-sale and after-sale value communication.

Case Study
Circular Strategy: Closing the Loop
The boom in demand for electronic and electrical equipment has led this
sector to be increasingly focused on activities such as manufacturing and
disposal of end-of-life products.

Twomillion tons of electronicmaterialwere added to theBrazilianmarket in
2012 and 1.4 million tons of electronic waste were generated, making Brazil
the world’s second largest producer of electronic waste behind the United
States. Furthermore, only about 2% of this waste volume is reprocessed to be
maintained in the production cycle.

The founders of eStoks realized that about 5% of the products are
returned to the manufacturer due to a defect or imperfection and they
can not be sold as new products due to the restrictions imposed by local regu-
lations. These discarded items constitute an untapped market worth £1.9
billion contributing at the same time to losses and high volumes of electronic
waste in Brazil.

The great vastness of the Brazilian territory creates logistics difficulties.
In fact, most of the information technology producers are concentrated in the
central and southern parts of the country, but a large part of the market demand
lies in the north-east. The creation of the value of this waste, defined as
high-value products with a defect, is not feasible with a conventional reverse
logistics model. eStoks addressed these issues by creating a simple and smart
approach to seize the untapped opportunity, while eliminating reverse logistics
costs for electronic brands.
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With a facility located in the north-eastern town of Recife, eStoks collects
products returned by local customers, replacing the original manufac-
turer. After evaluating the status and quality of returned products, it defines
the best strategy to ensure its usefulness and value.

Considering the volume, 50–55% of the recovered products are renewed
and 20–25% are repaired and resold.The remaining 10–15%, consisting of
the most damaged products, is disassembled into parts, and the components
are used for other repairs.

eStoks, therefore, has the sales service of the regenerated products,
chasing a new customer segment, at cheaper prices. In this way, high-quality
technology and appliances are offered to a lower income audience.

The implementation of the circular economy has been successful. Recon-
ditioned products generate a value six times higher than when they were
recycled, access to high-quality products is provided at a very competitive
price for low-income customers. There is a reduction in logistics costs of
up to 65% and a future expansion is aimed at. In fact, considering this last
point, the challenge of eStoks is now to promote and implement its services to
more brands, manufacturers and retailers in the field of electronic and electrical
equipment.

(Information and data presented are taken from the Ellen MacArthur
Foundation (ellenmacarthurfoundation.org/case-studies; https://www.
ellenmacarthurfoundation.org/case-studies/pre-consumer-waste-a-gbp-1-9-
billion-opportunity-awaits) and from the company’s website estoks.com.br/ ).

Similarly to the circular example, the following box will present some relevant
cases related to sharing economy, related strategies and mechanisms to ensure the
success of the overall PSS implementation. All the presented business models show
as focal elements the value co-creation, the design of the offering and the functional
integration with partners, with the last element playing a particular and relevant role
in the context of sharing economy.

Case Study
Use Rather Than Own: The Sharing Strategy
Case 1: Uber
Uber is a company based in San Francisco (California) that provides a private
car transport service through a mobile software application by connecting
passengers and drivers directly. The company is currently show all over the
world.

The platform was founded in 2009 by Travis Kalanick and Garrett Camp,
only to be officially launched in 2010 in San Francisco.

https://www.ellenmacarthurfoundation.org/case-studies/pre-consumer-waste-a-gbp-1-9-billion-opportunity-awaits
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The app is changing the concept of mobility by putting drivers and
passengers in direct contact: people move with others who have the means.
Uber provides a real service, so as to be included in the category of companies
that are part of the “on-demand economy” that is “performs an economic
activity created in digitalmarkets and is able tomeet consumer demand through
immediate access to products and services”.

The operation of the App is simple: users subscribe to the application by
entering the data of a credit card and then, anywhere in the world where Uber
is active, they can call a driver with a few taps in the display seeing the price of
the trip. In addition to this, they know the route, the waiting time, the license
plate number and the ratings on the driver made by previous passengers. At
the end, it is mandatory to evaluate the trip. Cars can be booked by sending
a text message or using the mobile application through which customers can
also track in real time the position of the car booked.

In this entry, we consider all the entities that can come into contact with
Uber’s business: we, have on one hand, the people who can interact with the
company as customers or as drivers (not as employees) and, on the other
hand, everything concerning the external environment, which can be influenced
by the actions of the organization.

A customer selects the company primarily to find an economic alternative
to the taxi, while a person who decides to become an Uber driver essentially
wants to make money, in many cases as a second job.

Uber has two categories of customers: passengers and drivers. Passen-
gers are distinguished from those of a traditional taxi company because they
must be equipped with smartphones and a credit or debit card. The drivers
are a segment of customers not present in the taxi market. Uber uses free-
lance drivers, whose only requirement is to have a smartphone, a car in good
condition, to be endowed with good looks and the desire to earn occasionally.

The automation and technology on which the company is based determine
a fairly casual interaction with customers: the platform allows passengers to
know perfectly where they will be picked up, without the need for further
communications. The only point of contact is between Uber and the future
drivers in order to illustrate the basic standards to be respected to offer an
adequate service.

Several contact channels can be identified. Initially, the focuswas shifting
from one city to another, making sure that enough drivers and passengers
had developed. Subsequently, the company has strengthened its position by
developing the app and the website but, above all, the traditional “word of
mouth” system, fundamental in a service like this.

Regarding the positive value proposition, we can identify the fact of always
ensuring a passage and having always available a passenger, when a driver
is free and wants to offer a ride.
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Uber is also able to measure demand in real time, identify the moment
in which it exceeds the available capacity and intervene by increasing prices,
thus generating an increase in supply and bringing the balance back.

Another point is the chance of travelling without cash: using credit cards,
the system is undoubtedly safer, for both parties. Moreover, passengers and
drivers have the opportunity to know in real time the position of the other
reducing anxieties and uncertainties.

Finally, the possibility for the customer to evaluate his driver with a rating
(from 1 to 5 stars) increases the quality of service as those who have an average
below a certain threshold are eliminated by the company.

For customers, critical points are security and privacy protection.Drivers are
considered by Uber as freelancers and, therefore, not as company employees,
so they do not have all the advantages of a regular worker.

The most important partners of Uber are the drivers who, owning their
own car, allow the company to save the costs it would have to sustain by relying
on a leasing company.

Another key partner is represented by local authorities, although at this
moment not all of them are in favour of Uber’s business model. The Uber PSS
business model has three key pillars:

• the application is easy to use and practically free of defects;
• using the smartphone makes the service convenient and practical;
• there are no previous competitors in the taxi service and so the company
established a solid infrastructure and a bond of trust towards consumers.

There are, however,weaknesses in the Uber model, in particular, regarding
the issue of insurance and legal battles, due to legal actions taken by taxi
drivers and unions in different cities.

Like other partners, there are also investors and suppliers of the world
mapping system.

Main resources of Uber are:

• the platform, which allows drivers and passengers to interact with each
other;

• the pricing algorithms, which are used to satisfy the value proposition, that
is to guarantee the continuous balance between supply and demand of drivers
and passengers and

• routing algorithms, which have the function of guaranteeing the minimum
possible as regards waiting time.

The key activities of Uber aremainly two: the development and optimiza-
tion of the platform to ensure its use and adoption by users and marketing
activities with the aim of reducing the abandonment rate to a minimum.

The main objective of Uber is to consolidate its leading position in the city
transport market as an alternative to the more expensive and less flexible taxi
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service. The company’s profit is therefore focused on the economic aspect;
despite this there are some advantages both from a social and environmen-
tal point of view (meeting with new people, fewer cars) but these are certainly
not those that push people to use this service.

Uber uses its own servers to regulate taxation, using the phone’s GPS tech-
nology to monitor all movements and charging the cost of passenger service
based on miles travelled.

The biggest expenses for Uber are the development of the platform, hosting
and salaries for IT engineers, sales team, marketing and various managers.
Obviously, these are added to the salaries to be paid to the drivers.

Case 2: Airbnb

Founded in August 2008 and headquartered in San Francisco, Airbnb is a
portal on which people can publish, discover and book unique accommo-
dations around the world, either from their computer or from mobile phones
or tablets. Whether it is an apartment for one night, a castle for a week or a
villa for amonth, Airbnb connects people through authentic travel experiences,
at any price in over 34,000 cities and 191 countries. In addition, thanks to a
customer service and a growing community of users, Airbnb is the easiest
way to earn from extra space available.

Airbnb was born precisely in the autumn of 2007, and then officially
announced in August 2008, with an idea by Brian Chesky and Joe Gebbia
(the current CEO and CPO, respectively). Moving to San Francisco for the
annual conference of the Industrial Design Society of America, and not having
enough money to pay the rent, they decided to offer part of their apartment
as accommodation to other travellers interested in the conference. It was sim-
ply three inflatable mats, from which the initial names Airbed and Breakfast
were derived. So they created a very simple website and immediately three
people booked for $80 each. This is how they perceived the potential of this
simple, smart business that could offer great growth opportunities with mini-
mal investment. In the spring of 2008, Brian and Joe decided to involve their
roommate, Nathan Blecharczyck (still CTO), a Computer Science graduate at
Harvard who had already worked in various positions for Microsoft, Opnet
Technologies and Batiq.

In January 2009, the company progressed thanks to the intervention of Y
Combinator, an incubator who invested money on this start-up. For 3 months,
therefore, the company “moved” to Silicon Valley to work closely with the
YC experts, to allow them to evaluate all its potential. Before the official pre-
sentation with the name Airbnb, the experimentation cycle culminated with a
DemoDay, where the start-up presented itself to an audience carefully selected
by invitation only. At this point, once the name has changed, the offer, which
previously provided for the simple sharing of some spaces, widens its horizons
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to apartments, entire houses and any other type of property. In June 2010, the
founders’ loft became the company’s office. In 2009, the company already had
15 employees and in 2010 registered 800% more bookings than the previous
year, with circulation in 89 different countries. In 2011, it was considered one
of themost important companies inAmerica and obtained further funding from
major investors such as Andreessen Horowitz, Digital Sky Technologies, Gen-
eral Catalyst Partners, Jeff Bezos, Ashton Kutcher. From this date onwards
there has been an exponential increase from all points of view: Airbnb has
wisely been able to merge the digital revolution of the 2000s with the request
for simple accommodation at moderate prices and allowing people to create a
community in it was increasingly social and global.

The ecosystem actors who come into contact with Airbnb are, on the one
hand, all the people who want to find a cheaper and “social” alternative
to hotel accommodation. On the other hand, there are those seeking for the
possibility of making available a room/house with the purpose of making
a reasonable profit.

The needs of customers who come to this service as guests are both from
an economic point of view, as compared to Airbnb hotels is definitely advan-
tageous, both from the social point of view, as this type of sharing of accom-
modation has become one of the points strong Airbnb, and therefore a reason
for choice by those who want a different experience than the traditional hotel
system. We find the same types of needs even by those who register on the
platform as a landlord.

Airbnb has three categories of customers: landlords/hosts, guests and
freelance photographers. Hosts are those who make available unused
spaces and want to make a profit; to do this they can create a list on the portal,
add data, useful information and set rental conditions. Guests can choose,
according to their destination and availability on the site, which spaces they
would like to use. Airbnb also owns a vast network of “freelance” pho-
tographers in all the major cities of the world who go to a place and take
photographs of the properties.

Airbnb provides the customer with a 24/7 support service. In addition, the
service provides a promotion and loyalty program, so as to attract users for
the first time. In addition to this, there is obviously the social platform of the
service.

Positive value proposals affect both Airbnb customers. For guests, using
the App to find a room is quick and easy, and the rent costs are much lower
than those of a hotel. According to Brian Chesky, one of the co-founders of
Airbnb, using the service is not simply renting a room but is receiving a sense
of belonging to a community. Each type of content conceived on the site has
been designed with the aim of creating a link and belonging among users;
some examples are the guides to the neighbourhoods, real travel guides useful
for those who need information about the city they are visiting, or videos
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co-created with users, made by travellers and assembled together in a single
video of Airbnb. Another positive aspect for those looking for a rent is the
personalization: by entering your preferences on the website you can find a
room/apartment that meets your needs.

For the hosts, Airbnb offers the opportunity to earn by renting their
own room or the whole house/apartment, as well as offering them home
insurance. In addition, there is an evaluation system for both parties involved,
useful for increasing the overall quality of the service.

The main partners of Airbnb, in addition to guests and landlords, are
regional real estate agencies, who can rent their properties as hotels for extra
income, IT service providers (web designers, hosting companies), local pho-
tographers, responsible for providing the unique aspects of each room/room
through the Airbnb homepage, the regional government (for purchases of
advertising space), payment service providers, local cleaning agencies.
Finally, investors: Airbnb today has raised $4 billion through investments.

Airbnb has a large network of hosts, and therefore can offer a great choice
to various customers looking for a rent. The other resources on which the
company is based are all web technology experts who are able to keep active
an easy-to-use website, creative human capital, that is, all people able to
offer trendy and intuitive images of Airbnb through advertising and, finally,
the online payment system, simple and quick.

The company’s key activities are mainly those related to advertising
(online and offline), marketing, maintenance of web platforms (both the site
and the app), customer relations and various sponsorships of local events.

By using Airbnb and sharing accommodation with other people, it is
possible to reduce both water and energy waste. In 2016 in North America
and Europe, travellers who chose to travel with Airbnb instead of going to the
hotel have helped to save an amount of energy equal to 900,000 homes, water
equal to 10,800 Olympic swimming pools and reduced emissions equal to 1.8
million of cars.

Airbnb’s main goal is to be able to expand its market leadership, exactly
what Uber is trying to do in urban transport.

Airbnb retains a share from both landlords and guests: the first pay about
3% of the participation fee while guests generally pay between 6 and 12% of
the reservation fee.

The costs that support Airbnb are related to the payment of companies
that deal with online payments, the creation and maintenance of online
platforms and the insurance that the company provides to the landlords.
In addition, the business is heavily dependent on human resources: Airbnb
needs to keep those highly creative talents to maintain its success. Finally, the
company sustains costs for heavy online and offline advertising campaigns
(e.g. billboards), as well as for event sponsorships.
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The business model of Airbnb is very similar to that of Uber, in partic-
ular, it bases its fortunes on a technologically very high and intuitive platform,
as well as on marketing and advertising very pushed.

(Information and data presented are taken from companies’ websites
uber.com and airbnb.com).

Seven Key Facts
• The product service system is a complete business model through which
companies can put in action servitization strategies.

• The BusinessModel Canvas is a useful framework that allows to decompose
a business model into nine building blocks.

• The businessmodel process innovation framework can be adopted to support
the process of business model design and implementation.

• Product service systembrings in its definition a variety of elements that affect
and transform traditional business models under different perspectives.

• Product service system imposed a shift in the focus of businessmodels, mov-
ing from products to new concepts of service intelligence that go “beyond
the product”.

• A PSS-based business model is articulated in six key elements: Design of
the offering, value co-creation, functional integration with partners, degree
of servitization, pre-sale and after-sale value communication, short-term and
long-term commitment and retention of customers.

• The key elements of PSS-based businessmodel can interact in different ways
to originate new successful offerings.
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Glossary

Business model Canvas is a model developed to allow graphical representation
and analysis of an entire business model, divided into nine key blocks: Key
Partners, Key Resources, Key Activities, Value Proposition, Customer
Relationships, Channels, Customer Segments, Cost Structure, Revenue Structure
(Osterwalder and Pigneur 2010).

Circular economy has been defined as “an industrial economy that is restorative
or regenerative by intention and design” (Ellen MacArthur Foundation 2013).
The aim behind this concept is that of implementing practices with a specific
sustainable focus on design, maintenance, repair, reuse, remanufacture, refurbish
and recycle. The goal consists in minimizing inputs and wastes of resources,
energy emissions and leakages, by closing/narrowing loops of material and
energy, in contrast with the traditional linear approach of production, con-
sumption and waste generation (Geissdorfer et al. 2017).

Collaborative consumption according to the definition provided by Botsman and
Rogers in 2010, Collaborative Consumption is a cultural and economic model
based on access to goods rather than their exclusive possession; through tech-
nology and peer to peer, the movement reinvents the traditional concepts of
sharing, borrowing, trading, renting, donating and exchanging.

Competitive advantage as originally defined by Porter (1985), indicates an
attribute, or a series of attributes, that allows a company to outperform its
competitors.

Competitive strategy is an action plan, developed for the long term, devised to
build a competitive advantage.

Cost leadership is a competitive strategy that aims at obtaining the lowest costs
within a given sector, thanks to the lower price of the competitors the company
can, therefore, attract a higher number of customers. In order for a company to
achieve this strategy, it is necessary that the reduction of costs is accompanied by
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the maintenance of the product characteristics, which the customer considers
essential, and that the cost advantage is based on elements difficult or too
expensive to replicate for the competitors.

Differentiation strategy is a competitive strategy that aims to propose on the
market a product or service with characteristics that make it unique and inim-
itable, thus preventing competitors from proposing the same final good.
Sometimes, the differentiation consists in the offer of a product/service not yet
available in the market; on the other hand, it can be seen simply as a different
perception on the part of the client through proper marketing activity.

Digital-driven industries is a term to indicate the contexts in which the digital
transformation of business (i.e. digitalization) has profoundly influenced the
competitive nature of companies and of markets where they operate.

Digitalization is a term used to indicate the Digital Transformation of Business,
intended as a process that concerns the adoption of digital technologies at dif-
ferent levels of an organization.

Economic value added (EVA) is a measure of the financial performance of a
company, determined by deducting the cost of capital from the operating profit,
with an adjustment for taxes. It is a synthetic and effective way to express the
true economic profit of a company, and the ability of a company to generate
profit and richness as well.

Extended product is a term developed by Hirsch and Eschenbacher (2000) and is
further developed by Thoben et al. (2001) that indicate an offering where pro-
duct’s functionalities are enlarged and improved by the addition of extra ser-
vices. It is one of the main synonyms of PSS presented in the literature, even if it
resembles more the Product-Oriented category of PSS.

Functional product indicates “an integrated system comprising hardware and
support services” (Alonso-Rasgado et al. 2004) where services are intended to
provide support to product’s functionalities, not only through maintenance but
also decision-making and operations planning, remanufacture and education,
with the aim of providing the client with a function rather than the product itself.

Functional sale indicates an offering model in which the product is not sold to the
customer and there is a contract stipulation between the provider and
customer/user. This contract resembles renting/leasing contract even if it is more
advanced, since it is focused (as the term suggests) on providing functions rather
than products or physical components. It is one of the PSS synonyms event if,
like the concept of Extended Product, it is more similar to a PSS category, i.e.
the Use-Oriented one.

Industrial PSS (IPS2) is a term that indicates a “knowledge intensive
socio-technical system” (Meier et al. 2003, 2010) characterized by the integrated
and determined activities of planning, developing, providing and use of products
and services including also software components in B2B contexts.
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Integrated solution is a synonym of PSS, introduced by Davies in 2004. It has
been defined as a combination of products and services tailored on specific
customer’s needs. In this concept, the focus is more shifted toward the inte-
gration element that is capable of providing an effective competitive advantage,
more than the simple combination of products and service.

Market segmentation is a practice that consists of dividing a market or a broad
group of customers into smaller groups called segments, on the basis of some
characteristics that determine a specific profile of customers grouped within a
specific segment. These might be common interests, shared needs, similar life-
styles or demographic profiles.

Mass customization is a strategy that consists of “producing goods and services to
meet individual customer’s needs with near mass production efficiency” (Tseng
and Jiao 2001). Value is created by the specific firm–customer interactions (in
production–assembly phases) aimed at creating customized products, while
maintaining the production and cost-efficiency levels that characterize mass
production systems.

Net present value (NPV) is the actualised sum of present and future cash flows,
and provides a synthetic value to represent the ability of a specific
product/offering/strategy to create value on a time window that might span
several years.

Niche strategy is a competitive strategy that, as the name itself suggests, focuses
on a specific niche of customers. It can be a cost-oriented strategy aimed at
serving a restricted circle of consumers by offering a product at the lowest price
compared to other competitors; it can otherwise be aimed at differentiation and
therefore at offering a product at a higher price but, at the same time, customized
for a specific consumer standard.

Operations management concerns the design and control of production processes
within a company, together with the design (and eventual redesign) of business
operations. Operations management must ensure the effectiveness and efficiency
of business operations: by managing the entire production system, it is essential
to meet customer needs (effectiveness) while using as few resources as needed
(efficiency).

Operations strategy is a strategic plan that details how resources will be allocated
in order to meet strategic goals by supporting the production process and related
infrastructures. It can be seen as the connection point between High-level
Strategy and Operations Management.

Path dependence is a term used to indicate a phenomenon for which minor or
apparently inconsequential advantages can exert important and non-reversible
impacts on firms’ set of decisions, like for instance resource allocation, and
determine effects of strategic “lock-in” (Arthur 1990). Liebowitz and Margolis
(1995) clearly identified three different types of path dependence, distinguished
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in first-, -second- and third-degree path dependence. The first form, namely
first-degree path dependence, arises when this sensitive dependence causes no
actual harm or undesirable outcome. Second-degree path dependence is strongly
linked to the presence of imperfect information: indeed, companies sometimes
make efficient decisions on the bases of available knowledge, which turn to be
inefficient in retrospect. The third-degree path dependence, similarly with the
second one, appears when the dependence from initial conditions puts the
company on an inefficient path exhibiting lock-in effects, but in this case, there
was enough information to recognize the inefficiency.

Post mass production paradigm is “a system of economic activity capable of
encouraging and sustaining economic growth without depending on mass pro-
duction and consumption” (Tomiyama 1997).

Product–service system is a business model focused toward the provision of a
marketable set of products and services, designed to be economically, socially
and environmentally sustainable, with the final aim of fulfilling customer's needs
(Annarelli et al. 2016).

Product-oriented PSS is the first and simplest category of PSS among those
proposed by Tukker (2004), where the focus is maintained on products’ sale,
with the provision of extra services seen as a “plus” in the offering.

Product–service continuum is an ideal representation of the countless chances
offered by Servitization in combining products and services. The word “con-
tinuum” is used in this sense as the opposite of discrete, precisely to convey this
concept. At one extreme, there are pure products, while at the opposite one, there
are pure services, and in the middle, lies an infinite set of possible product–
service offerings that can be developed and implemented, deriving from the
integration of products and services.

Result-oriented PSS is the third and most radical category of PSS among those
proposed by Tukker (2004), and is focused toward the final result provided by
the product, as the term “Result” highlights. The producer/provider and the client
agree upon a result/outcome/performance to be delivered, with few specifica-
tions on the modes of delivery.

Service paradox is a phenomenon highlighted by Gebauer et al. (2005), for which
increasing servitization leads to an increase in revenues, but it does not always
coincide with an increase in profits; as observed in numerous cases, the provi-
sion of services often implies an increase in fixed costs, which together with the
poor scalability of servitization, can go to erode most of the profits, making the
adoption of this business model in fact counterproductive.

Servitization is a movement from an outdated focus on exclusively goods or
services toward integrated systems or bundles of them, with services playing an
always more relevant role in the place of products (Vandermerwe and Rada
1988).
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Servitization value correction coefficient (SVCC) is a quantitative estimation
index intended to act as a reference and a support to decision-making in order to
assess and forecast the strategic value deriving from non-monetary factors that
exert a concrete and relevant influence in PSS implementation.

Sharing economy indicates an economic system where there is a sharing of assets
and/or services between the users that are usually private individuals. These
goods/services that are shared might be owned by one of the users or otherwise,
they might be owned by a company that makes them available to different users
simultaneously. Nowadays, the term is an umbrella that comprises a plurality of
concepts to express several kinds of sharing modes.

Sustainability in the economic/business context, refers to the process of balancing
changes to harmonize investments, institutional changes, technological devel-
opment and resource exploitation, with the aim of maintaining and therefore
improving the potential of meeting human needs and ambitions, not only in an
economic meaning. Indeed, Sustainability as a threefold nature, since the term
can be declined into an economic, environmental and social dimension, with
different aims and outcomes to be pursued.

Sustainability driven industries is a term to indicate the contexts in which the
concern toward environmental sustainability has profoundly influenced the
competitive nature of companies and of markets where they operate.

Use-oriented PSS is the second category of PSS among those proposed by Tukker
(2004), where attention shifts from selling the product to giving access to its
usage: this gives access to the same product to different customers in a limited
time span, according to different forms of renting and/or sharing.

Value co-creation refers to a specific process in which customers might actively
participate in value creation together with companies, for instance by partici-
pating in the design phase of the offering, or also in the
production/assembly/delivery/installation phases.
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