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Foreword

Welcome to 9th International Conference on Business

Servitization

This book of abstracts summarizes the proceedings of the 9th
International Conference on Business Servitization (ICBS
2022), held at Hotel Ilunion, Malaga, Spain. On this edition, the
conference places a special emphasis on the focal theme: Servitization

as a springboard for enhancing Sustainable manufacturing,

Competitive strategies exclusively focused on the use of non-
renewable resources are no longer viable in today's manufacturing
settings. The 21st century's global business landscape call for
companies to be committed to the societal welfare while meeting
strict market and regulatory demands for sustainable and
environmentally benign production processes and products. A shift
towards more innovation-based business models that permit
companies to enhance competitiveness along with sustainability
impacts on the economy, society, and the environment is
increasingly required. Such transition, however, is already underway,
led by the adoption of servitized strategies that contemplate the
integration of differentiated services into manufacturing offerings—
as a means to innovate in manufacturing contexts. The innovative

nature of servitization calls for firms to (re)adjust their



organizational and competitive strategies, privileging service infusion
over products, thus incentivising the provisioning of product-
service solutions that contribute to lower environmental impacts.
Hence, servitization can be regarded as a mechanism to expand
competitive capabilities through service development in product-
based firms, and thus, simultaneously provide a new means to
reduce the environmental burdens of production and product
performance. For instance, setvitization provides an incentive of
increasing product lifespan and stop planned obsolescence practices.
According to the Business Innovation Observatory of the
European Commission, servitization represents a transformational
change that increases at a consistent rate in western economies,
providing manufacturers with a sustainable medium to achieve
differentiation that leads to an enduring competitive advantage, in
accordance with the demands for sustainable business development.

Covered topics include the identification of servitization pivotal
factors for promoting innovative ways for sustainable production
systems, such as Knowledge/Talent, Strategy, Marketing, Operations,
Technology capacity, Territory, Sector/Industry related to intra-
organizational and/or inter-organizational collaboration, partners,
customers and/or KIBS, as well as tools or frameworks for
developing, assessing, implementing, and governing sustainable and
environmentally friendly manufacturing solutions.

This yeat's edition of the International Confetence on Business
Servitization (ICBS) aims at debating and shaping such critical
questions for the future development of the field. Accordingly, the
focus of this year is on environmental sustainability. This yeat's
conference aims to discuss what the challenges in implementing
environmental-friendly production are, and how can the

servitization community contribute to this domain.

ICBS is a conference traditionally targeted to business

professionals, policymakers and researchers. While the focus of this



year’s conference will be “Servitization as a springboard for
enhancing Sustainable manufacturing systems”, as in previous
editions the organizers also endeavor to connect works related to
other relevant issues linked with servitization such as business
engineering, strategy, business models, international business,
operations management, and supply chain management. The
conference will engage current research on the emerging field of
servitization, which focuses both on theoretical developments and
on practical applications of the methods and techniques. The
conference aims to provide a platform to the researchers and
practitioners from both academia as well as industry to meet &

share the cutting-edge developments in the field of servitization.

Topics
Special sessions on specific topics are also encouraged. Topics of

interest mainly include, but not limited to:

Sustainable manufacturing systems

« Product-end-of-life (Eol) strategy (reuse, repait, reconditioning,
remanufacture, and recycling).

¢ Product lifespan approach (reduced vs. extended life cycles).

» Product life cycle assessment (LCA).

» Product stewardship.

 Operations strategy (market push vs. market pull).

» Production system (make-to-stock vs. make-to-order).

« Resource efficiency (renewable and non-renewable).

» Companies' sustainable transition (including large firms and
SMEs).

» Reduction of manufacturing/plants environmental impacts

(emissions, waste, and/or hazardous materials).



» Process, product, and/or functional upgrading aimed at

sustainable outcomes.

 Environmental management practices.

Business models and strategy

e Partnerships, strategic alliances, outsourcing, joint-ventures,
M&As and servitization.

» Advanced business services and collaborative practices in

business model innovation.
« The internationalization of product-service offering,
« Financial, legal and risk aspects of services.
» Talent management, human resources, and recruitment needs.

» Resilience, agility, ambidexterity and other firm capabilities.

Supply chain management and marketing
» Servitization and collaborative supply chain management.
o Internet of things and linking channels.

» Product-service innovation processes and organizational

performance indicators.
» Servitization and customer value perception.

e Servitization role on business ecosystems and networked

production systems.

Business engineering
e Industry 4.0 - Hybridization of the physical and digital worlds.

» Internet of things, Cloud Computing, and Sensors enabled

services.
» Service system and Service network design.

« Tools and toolkits for engineering servitization processes.



e Smart manufacturing, big data and machine learning for

services development.

Territorial Servitization

» Economic assessment of the impact of collaborative product-
service innovation on the firm and territorial competitiveness.

e« What are the antecedents, moderators/mediators, and
outcomes of knowledge-intensive service-manufacturing
collaborations on organizational resilience and performance?

» Conceptualization and provision of evidence on collaborative
approaches to cluster and industrial district policies formed by
multi-sector, including manufacturing and service, firms.

» Do KIBS firms offer opportunities for local manufacturing
SMEs to outsource service provision? And for multinationals to
reshoring their production to the home country? Which is the
relevance of geographical distance when it comes to transferring

knowledge from service to product firms?
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The financial implications for providers and
customers of electrification and result-
oriented business models

Amal Kanzani
Henrik Nehler
Josefine Rasmussen

Linkoéping University, Sweden

Abstract

The combination of electrification and servitization is recently
observed as a trend for business model innovation in several
companies. Electrification and servitization have the potential to
reduce the total cost of ownership and to increase revenues through
extended product lifetime and additional services. However,
servitized business models incur high upfront costs, cash flow
challenges, and high risks. The financial implications of servitization
and electrification are difficult to understand. Therefore, the aim of
this study is to investigate the financial implications of the transition
towards electrification and servitized business models from the user
and provider perspectives.

Keywords: Servitization, electrification, business models,

financial implications.

Introduction

Implementing sustainable activities at the business level requires
for example adopting circular strategies for narrowing, slowing, and
closing the resource loop (Bocken et al., 2016). A shift from product

to service sale is considered as an incentive for sustainable
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development (Tukker,2004). This is regarded as a servitization of
Business Models (BM). Servitized BM can be product-otiented (i.e.,
offering after sale services in addition to the product), usage-
oriented (i.c., a leasing model where customer pay fees to access the
product), or result- oriented (i.e., petformance is offered, and
customer pays for the result) (Bressanelli et al., 2018). In usage-
oriented and result- oriented business model, firms retain the
product ownership and have the possibility to close the material
loop (Bressanelli et al., 2018). However, according to Tukker (2015),
result-oriented business models are the most effective for circularity
and sustainable development. In result-oriented BM, the profit
become based on the result and all materials, product, and services
used to deliver the result become costs, cteating an incentive to
minimize their use and thereby the total cost of ownership (TCO)
(Tukker,2015).

With the emergence of electrification, several companies moved
to selling performance instead of physical products (e.g, Volvo
trucks!, Epiroc?). Although electrification entails relatively high
investment costs, it allows reducing the operating costs (i.e., repait,
maintenance, spare parts) and has therefore the potential to reduce
the total cost of ownership (McKinsey & Company, 2019).
Furthermore, electrification presents a potential for service
innovation adding value to the total offering (e.g., monitoring, and
digital charging platforms). However, the cost of the new
technology is still high (i.e., electric and digital services) and
represents a barrier for the customer. This incentivized firms to
innovate in their BM and to implement result-oriented BM.

T https:/ /www.volvotrucks.com/en-en/news-stories/ press-releases /2022 /mar/
volvo-trucks-sells-50-electric-trucks-to-truck-as-a-service-start-up.html

2 https:/ /www.epiroc.com/en-us/newstoom/2020/ epiroc-chatrges-forward-with-
batteries-as-service
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Despite having the potential to reduce the TCO, the financial
outcomes for result- oriented BMs in electrification context are still
unclear for firms and customers. Result-oriented BMs present cash
flow challenges and risks given the time lag between fees received
and costs due (Van Loon et al., 2020). Therefore, the assessment of
cash flows and risks implications is considered a prerequisite for the
design and viability of servitized business model (Linder and
Williander, 2017). Additionally, with result-oriented BMs, customers
are charged with variable fees depending on the performance use.
This presents a financial challenge due to uncertainty in future cash

flows.

Most evaluations done by previous studies lack an offering/
solution perspective inherent for business model evaluation (i.e.,
including product, service, and other accessories necessary for
fulling the function). Likewise, most studies were concerned with
customer acceptance and considered therefore only the user
perspective (e.g, Ensslen et al., 2020). Measuring the outcomes of
servitized business models and reaching agreement between user
and provider is indeed considered as complex (Bressanelli et al.,
2018). Therefore, this study takes both the provider and customer’s

perspectives for answering the following research question:

Which financial implications do result-oriented business models have on

providers and customers in the context of electrification?

Methodology

For answering the research question, an explorative case study is
conducted for a company operating in the manufacturing industry.
The studied company manufactures construction equipment and

has recently engaged in electrification. The company is cutrrently
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designing a result-oriented business model for their new electric
equipment.

For financial evaluation, we did a cost-benefit analysis, and have
developed calculation model in collaboration with managers from
the studied company. The developed model takes a lifecycle
perspective and includes costs, revenues, and cash flows evaluation.
For understanding the implications of electrification and
servitization, electrified and servitized business models are
compared to diesel and traditional sales business models. TCO is
calculated from a user and provider perspective for the traditional
sale of diesel equipment and compared to the Net Present Value
(NPV) of future cash flows expected from retained ownership.

References

Bocken, N.M., de Pauw, L., Bakker, C., & van der Grinten, B. (2016).
Product design and business model strategies for a circular economy.
Journal of Industrial and Production Engineering 33, 308-320. https://doi.org/
10.1080/21681015.2016.1172124

Bressanelli, G., Adrodegari, I, Perona, M., & Saccani, N. (2018).
Exploring how usage-focused business models enable circular economy
through digital technologies. Sustainability, 10, 639.

https://doi.org/10.3390/su10030639

Ensslen, A., Gnann, T., Jochem, P, Plétz, P.,, Diitschke, E., & Fichtner,
W. (2020). Can product service systems support electric vehicle adoption?
Transportation Research Part A: Policy and Practice, 137, 343-359.

https://doi.org/10.1016/j.tra.2018.04.028

Forsgren, M., Ostgtren, E., & Tschiesner, A. (2019). Harnessing momentum
Jor electrification in heavy machinery and equipment. McKinsey & Company.

22


https://doi.org/10.3390/su10030639
https://doi.org/10.1016/j.tra.2018.04.028

9th International Business Servitization Conference, Malaga

https:/ /www.mckinsey.com/industries/automotive-and-assembly/our-
insights/harnessing-momentum-for-electrification-in-heavy-machinery-
and-equipment (accessed 6.8.22).

Linder, M., & Williander, M. (2017). Circular Business Model
Innovation: Inherent Uncertainties. Business Strategy and the Environment, 20,
182-196. https://doi.org/10.1002/bse.1906

Roy, R., & Cheruvu, K.S. (2009). A competitive framework for

industrial product-service systems. International Journal of Internet
Manufacturing and Services, 2, 4. https://doi.org/10.1504/1JIMS.2009.031337

Szasz, L., & Seer, L. (2018). Towards an operations strategy model of
servitization: The role of Sustainability pressutre. Operations Management
Research, 11, 51-66. https://doi.org/10.1007/s12063-018-0132-0

Tukker, A. (2004). Eight types of product—service system: Eight ways
to sustainability? experiences from suspronet. Business Strategy and the
Environment, 13, 246—260. https://doi.org/10.1002/bse.414

Van Loon, P, Delagarde, C., Van Wassenhove, L.N., & Miheli¢, A.
(2020). Leasing or buying white goods: Comparing manufacturer

profitability versus cost to consumer. International Journal of Production
Research, 58, 1092—1106. https://doi.org/10.1080/00207543.2019.1612962

23


https://doi.org/10.1002/bse.1906
https://doi.org/10.1504/IJIMS.2009.031337
https://doi.org/10.1007/s12063-018-0132-0
https://doi.org/10.1002/bse.414
https://doi.org/10.1080/00207543.2019.1612962

9th International Business Servitization Conference, Malaga

The relationship between hydrogen,
corporate social responsibility,
environmental management and human
capital in companies related to the energetic
sector

Jests Ruiz-Lépez

Universidad Politécnica de Cartagena (UPCT)

Lorena Parra-Gonzalez

University of Murcia (UM)

Carlos Mascaraque-Ramirez

Universidad Politécnica de Cartagena (UPCT)

Abstract

The objective of this work is the analysis of the relationship
between Hydrogen, Corporate Social Responsibility (CSR),
Environmental Management (EM) and Human Capital (HC) in
companies in the energy field. In this study, a questionnaire was
applied to companies from different sectors related to the energy
sector. To obtain the necessary information about the items that will
form the constructs of the model, personal surveys have been used,
defining these surveys as a search for information through the use
of questions. This questionnaire was aimed mainly at directors and
managers from different areas of companies in the Spanish energy
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sector. In addition to this objective, the relationship between these
vatiables and business results has also been studied. The analysis of
the results obtained has been carried out using the Partial Least
Squares (PLS) methodology, concluding that there is a positive
relationship between the implementation of Hydrogen Technology
and obtaining better business results. Similarly, EM and CSR are
improved in companies. In addition to hydrogen technology, the
effect of EM in relation to HC and RSC has been studied, obtaining
a positive result.

Keywords: Hydrogen; Corporate Social Responsibility;
Environmental Management; Human Capital; Organizational

Results; Partial Least Squares.
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Mapping digital servitization from a business
model innovation perspective: The case of
the Swedish railway industry

Sabrina Tabares

Entrepreneurship and Innovation, Luled University of Technology,
Lulea

Vinit Parida

Entrepreneurship and Innovation, Luled University of Technology,
Luled

University of South-Eastern Norway, USN Business School, Norway

Networked Value Systems University of Vaasa, Finland

Abstract

Digital transformation is shifting competitiveness among several
industries. In the railway industry, digitalization has become crucial
for its functioning, offering the potential for improving operational
efficiency and information management. However, the railway
industry struggles with introducing new digital business models,
triggering challenges to efficient information management and
knowledge transfer. The lack of suitable IT support, poor internal
management, and poor reporting structures are other hindrances
when introducing digital business models in this industry. Despite
previous efforts to understand the role of digital technologies in the
railway industry, the configuration and implementation of novel
digital business models have been overlooked. Thus, based on an in-
depth and exploratory case study of the Swedish railway industry,
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this study aims to understand how digital business models in this
sector have been developed and implemented. A qualitative analysis
was built on interviews with experts and company perspectives,
while secondary data was retrieved from public reports, statistics,
internal documents, and academic workshops. As part of the results,
a set of digital business model innovations based on digital
servitization are mapped. The findings are consolidated into a
framework that illustrates various digital business models and the
activities that need to be done by firms under the business model
dimensions of value, creation, delivery, and capture.

Keywords: Business Model Innovation, Digital Servitization,

Railway Industry.

Introduction

The emergence of digital technologies in the last decades is
shifting competition in many industries (Porter & Heppelmann,
2014). Digital transformation has become crucial to the railway
sector as it offers enormous potential to improve operation
efficiency (Jabloniski & Jablonski, 2020), as well as the possibility of
overcoming physical barriers by allowing better information
management (Tretten et al., 2021). Digital servitization, referred to
as “the transformation in processes, capabilities, and offerings within industrial
firms and their associate ecosystems to progressively create, deliver, and capture
increased service value arising from a broad range of enabling digital technologies
such as the Internet of Things (I0T), big data, artificial intelligence (Al), and
clond computing” (Sj6din et al., 2020, p. 471), brings new business
opportunities for railway maintenance through digital technologies
such as augmented reality or digital twins which allows autonomous
inspection and predictive analytics (Tsvetkov et al., 2019).

The railway industry is highly complex, as it is integrated by
multiple actors, centrally infrastructure managers, and those carrying

out railway undertakings, leading to different and overlapping
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business models (Kans & Ingwald, 2021). Digitalization plays a role
in their process integration by providing a platform to improve
customer service and automatization processes (Jablonski &
Jablonski, 2019), to name a few. However, the implementation of
digital business models in the railway industry is triggered by the
lack of suitable IT support, poor internal management, and poor
reporting structures (Kans et al, 2016). Challenges relate to
obstacles to efficient information management and knowledge
transfer across the industry (Kans & Ingwald, 2021). Despite
previous academic efforts to understand service-based business
models in the railway industry (Kans & Ingwald, 2021), the way
digital business models in the railway industry have been developed
and implemented has been overlooked. Addressing this gap should
enable digitally-oriented firms to design models that increase the

chances of successful new digital business offerings.

Considering these gaps in the literature, the present study aims to
adyance understanding regarding how firms develop and implement business
model innovation when incorporating digital technologies to create, deliver, and

capture value in the railway industry.

Methodology

The study is an in-depth and exploratory case study of the
Swedish railway industry, focusing on railway infrastructure
maintenance. A qualitative analysis was built on interviews with
experts and company perspectives. Secondary data was retrieved
from public reports, statistics, internal documents, and academic

workshops.

Findings
We find that digital servitization in the railway industry is
supported by multiple digital business models, which need to be
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operated simultaneously to create value. We map a set of digital
business model innovations based on digital servitization, including
traffic control system automation or predictive and smart
maintenance, enlarging knowledge on the topic. The findings are
consolidated into a framework that illustrates various digital
business models that have emerged in the railway industry, and the
key activities companies need to perform to create, deliver, and
capture value. Results show that digital business models allow the

configuration of a business ecosystem in the railway industry.
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Servitization and customer value perception
in the horticultural industry

Marco Kunz
Shaun West
Oliver Stoll

Lucerne University of Applied Science and Arts

Remo Oberholzer
Michael Blickenstorfer

Project Aurora

Abstract

This paper explores service business development and opportunities
enabled by digital technologies such as remote monitoring, artificial
intelligence, and the internet of things based on a single use-case
study of a start-up providing smart solutions for plant lighting. The
current technological developments enable new opportunities for a
Servitization approach in fields such as urban agriculture and
vertical farming. Light can have several effects on a plants growth,
development, and various traits (e.g, secondary compounds)
depending on the plant type and the state of its growth cycle.
Currently, plant lighting systems are mainly sold as products with a
fixed light spectrum where only limited advanced services focusing
on delivering results or performance can be provided. For firms to
offer such advanced services, an in-depth understanding of the
different value propositions, process outcomes, and product
technologies is required. A single case study research was conducted,
and the avatar journey mapping tool was applied to better
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understand the complex product-service system and find new
service opportunities during the life-cycle of the smart lighting
system.

Keywords: Digitally-enabled PSS, Digital Technologies, Service

offerings.

Introduction

Recent studies showed that the control of the light spectrum
depending on the plant type and its current growth cycle state (e.g.,
germination) could have a significant influence on various plant
characteristics (Lazzarin et al., 2021; Ma, Xu & Cheng, 2021;
Paradiso & Proietti, 2022). In conventional light sources for plants,
such as high-pressure sodium (HPS) lamps, the modulation of the
light spectrum was impossible. But with the advancements in the
light-emitting diodes (LEDs) technology in recent years, specialized
plant lights are promising an optimized light spectrum and
significant energy savings compared to HPS. According to Paradiso
& Proietti, (2022), the light intensity regulation and the light
spectrum's adaptation can be applied to improve production
schedules and the crop yield and quality.

During plant growth, light and, more specifically, different
spectral wavelengths (such as ultraviolet, visible, and infrared light)
influence specific plant characteristics and plant photomorphogenesis
responses such as germination, flowering, photosynthesis, or
flavonoids (Paradiso & Proietti, 2022). Therefore, a smart lighting
solution that can optimize and dynamically adjust the light spectrum
can have several quality benefits. There are additional benefits that
can be exploited by a smart lighting solution, such as strengthening
the stress tolerance of the crops or scheduling of flowering in cut
flower crops (Paradiso & Proietti, 2022).
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In modern agriculture, several trends such as utban or vertical
farming support the application of advanced technology for plant
cultivation because the growth occurs in a controlled environment
(Kassar, 2020). Therefore, Servitization and product-service systems
(PSS) enable to offer of advanced services (Baines & Lightfoot,
2014) and digital Servitization business models (Kohtamiki &
Baines, 2019; Kohtamiki et al., 2021) for the horticultural industry.
This paper aims to explore new service opportunities for smart
plant lighting systems. The research questions in this study focused
on:

"W hat can be learned from a study of a start-up business which is
developing a digitally-enabled PSS?”.

Methodology

The methodological approach taken in this study is a single case
study (Robert K. Yin, 2018) of a Swiss start-up company
manufacturing a smart lighting system solution for plants to attain
an in-depth understanding of the service opportunities by applying
the avatar journey mapping tool introduced by Miiller-Csernetzky,
West & Stoll, (2020). The visual approach enables mapping a
complex PSS during the life-cycle of the smart lighting system and
gaining a better understanding of the value creation process within
the ecosystem. In a first step, an avatar model was created to gain an
overview of the inputs and outputs of the system. The avatar
journey map was then applied to identify the data and resources that
have to come together to complete previously defined tasks
effectively. Finally, new service opportunities were identified and
proposed.
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Preliminary findings

The avatar journey mapping revealed several opportunities and
challenges for advanced services coming from the smart lighting
systems; this allows manufacturers of lighting systems that
predominantly focus on product-oriented business models to
participate in Servitization.

Optimizing the light spectrum and other parameters can
considerably influence plant characteristics; therefore, use- and or
result-oriented services are becoming more attractive. Through the
integration of several sensors and artificial intelligence, advanced
services such as condition monitoring and automatic adjustment of
the smart lighting based on, for example, the environmental

conditions or changing types of crops are made possible.

To achieve this, the boundaries of technologies and business
models must be extended beyond the firm and consider vatious
actors within the ecosystem (Kohtamiki et al., 2021). Extended
boundaries facilitated co-creation amongst the ecosystem's actors

and offered new value propositions.

Within the ecosystem, the business models and technologies
used by the involved firms must be aligned and the ecosystem might
have to be extended by new partners (e.g, a partner firm with
competencies in autonomous water feeding the plants). New value
propositions were developed by applying the avatar journey map
tool and considering lean start-up principles. These value
propositions can be offered to various actors of the ecosystem and
can therefore enhance a manufacturer's position in the market and
help maintain competitiveness. The core process of a grower can be
broken down into three main phases: plant, grow, and harvest.
Within those phases, the potential waste along this process (such as

or labor needed to grow the plants) and where actual value is
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created for the avatars can be identified. An example for each phase
is provided below:

Plant: Opportunity identified for a faster germination of the
seeds.

Grow: Reduction of qualitative diminished plants and enhancing

a better plant quality.
Harvest: Better control of the harvest date.

The understanding of the needed data which has to be collected
to offer the advanced services such as the optimization of the light
spectrum to enhance the outputs, as well as the understanding of
the critical success factors and interaction points with the smart
lighting system over its life-cycle are key to design the right service
offerings to the avatars being present in the ecosystem. Challenges
arising mainly in the quantification of the additional value created
since research in the optimized light spectrum for each plant over its
life-cycle is still in an early stage.

Closing

The preliminary findings show that many opportunities exist for
new service opportunities for a smart lighting system applied to
optimize the quality and growth of plants e.g. in the horticultural
industry. The avatar journey mapping (Miller-Csernetzky et al.,
2020) helped to identify the opportunities by visualizing the
complex value networks. The approach used shows the usability of
the avatar journey mapping method to gain a better understanding
of the avatars needs within an ecosystem and based on this derive
new value propositions and service offerings. However, more
research is needed as it was not clear how to visualize multiple value
routes within the digitally-enabled PSS.
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Abstract

The global financial crisis of 2008-2009 and more recent
COVID-19 pandemic related economic downturns have hit the
automotive industry, especially in Europe. Not only the economic
concerns, the environmental concerns and regulations pose a
competitiveness challenge for automakers. Therefore, the
automotive industry has embarked on a product-services innovation
(PSI) track to address existing operational challenges as well as
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contribute to environmental issues. The present study will examine
the effect of PSI, also known as servitization, on organizational
performance indicators. We will create a multi-country sample of
firms in the automotive sector to test hypotheses related to PSI and
its relationship with firm performance. Our findings will have
significant bearings on priorities, specifically in green supply chains,
that firms could focus on to achieve economic as well as
environmental betterment.

Keywords: Automotive industry, product-service innovation,

sustainability, green servitization.

Introduction

The automotive industry globally, and more specifically in
Europe, is undergoing several changes in the form of digital
transformation, electrification and the development of self-driving
vehicles (Rocchetta & Upadhayay, 2021). The economic downturns
like the 2008-2009 financial crisis, and the more recent COVID-19
pandemic, have further emphasised the fragilities this sector faces in
terms of supply chain disruptions, overcapacities, shrinking markets
in Europe and North America, and, increased laws and regulations
aiming at protecting the customers and environment (Gaiardelli, et
al.,, 2014).

Amidst these problems, the automotive sector has turned to the
service business to provide the vital push needed for a struggling
industry. This is primarily because of four reasons: (i) at the
economic level, services generate higher profits, (ii) at the strategic
and marketing level, services lock on customers for a longer period,
(ii) services enable continuous improvement of product design and
quality, and (iv) sustainable mobility business models transform the
vehicle into an appliance providing mobility (Gaiardelli, et al., 2014).
Therefore, there is a possibility to shift from an éndustrial economy

where the central value is based on the exchange of products to be
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consumed to a_functional economy where businesses satisfy consumers
with functions rather than products? (Mont 2002; Ceschin 2010).

Traditionally, the automotive industry was characterized by a
business model that encourages selling a greater number of cars
rather than increasing the longevity of the vehicle or reducing the
running costs. In other words, the economic interests of the
industry did not converge with the environmental ones (Ceschin,
2010). However, more recently, digital servitization has enabled
automakers to support operations and improve firm performance
(Lindstrém, et al., 2015). Not only this, servitization also branches
out into green services which lay the foundation of green servitization as
a broad strategic approach to enable firms in addressing
environmental issues. These green services target CO; emissions
reduction, reuse-repair-recycle materials, green design, green
manufacturing, sustainable life-cycle and end-of-life practices for
automotive (Opazo-Basaez, et al., 2018).

With this background, we propose to understand how the
transition from products-only business to PSI impacts productivity
of firms. To do this, we develop research questions, data sample and

econometric methods that are detailed in further sections.

Research questions and hypothesis

This study proposes an analysis of the relationship between PSI
and firm performance indicators with a focus on green supply chain
management. Literature suggests that servitization could enable
faster response to customer demands, increasing firm’s performance
and competitiveness (Hanelt, et al., 2015) and improvement in
quality of service provision (Vendrell-Herrero, et al, 2017).
Therefore, our hypotheses will be developed around the following

3 For example, mobility instead of cars, clean clothes instead of washing machines,
cooling solutions instead of Air conditioners.
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idea: Automotive firms/ antomakers that implement product-service innovation
(PS1) or servitization have higher productivity gains when compared to firms
that do not implement PS1.

Data source and econometric strategy

Data and Sample selection

For the empirical analysis we will construct a sample of
commercial and passenger automotive vehicle manufacturers in
different countries. This sample can be constructed using the
ORBIS database for most recent years (2018-2020). ORBIS not only
offers information on accounts and finance but also primary and
secondary sectors of activity. Our sample will be sub-divided into
small, medium and large firms to better uncover the scale of
servitization and its impact on organisational performance. We will
also control for market specificities for which we include GDP per
capita per year. We will also peruse the EDGAR (Emission
Database for Global Atmospheric Research) to analyse the CO:

emissions by country.

Variables and Empirical strategy

Given that our interest lies in understanding the link between
productivity and servitization, our dependent variable is an
economic measure of firm competitiveness that explains whether
firms make efficient use of inputs to generate outputs. This is
calculated as the ratio of total sales over number of employees.

Our main independent variables are related to PSI and can be
trifurcated as follows: firsz, a binary variable that takes value one if
the firm in our sample offers digital services (in addition to
products) and zero otherwise. Second, a dichotomous variable taking

value one if a firm offers green services in addition to products and
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zero otherwise. Finally, a variable which is a combination of the first
two.

We include a battery of control variables to capture country and
firm characteristics. Furthermore, our results will be a multi-variate
estimate of the following specification,

PY = 11X, X5,... X)) = 0B, + 1 * Xy + S " Xo + .+ B " Xp)

where, the probability of dependent variable to have a value of

one is estimated using dependent variables Xi, Xz, Xk etc. using a

binary outcome model like probit or logit.

Progress of the work

At this time, we have already built the initial panel, regrouping
the automotive sector firms based on size (number of employees).
Economic activity of the firms has been identified using the North
American Industry Classification System. In line with (Opazo-
Basiez 2018), we did not incorporate non-servitized automakers.
This is done so that firms without a secondary sector which might
also be operating in other economic sectors could be classified as

non-servitized firms.

Data treatment is in progress and we have already identified over
250 servitized firms operating globally. This number of servitized
firms could increase with the data cleaning and the study of the

multiple particular cases.

Discussion

This paper will build on a rich and mature literature that has
shown that innovation has a positive effect on firm performance,
especially during negative business cycles. More recent studies have
also found that PSI is a promising approach to address green supply
chain and sustainability challenges in the automotive sector. Our

contribution to this literature will be to ameliorate the strand of
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studies focusing on automotive sector. However, we also plan to
expand this study to other sectors like pharmaceuticals, chemicals
and computer manufacturing where PSI has a substantial presence.
We believe this will be a logical comparison of a mature industry

(automotive) and more recently developed industries (computers).
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Abstract

Autonomous solutions are radical innovations that promise great
benefits and threatens disrupting a wide array of industries like
logistics, farming, and mining. Yet, the commercial potential of
autonomous solutions has not yet been realized due to market
barriers in adopting novel technology and providers recognize the
need to actively shape markets. This study seeks to understand how
providers shape markets for autonomous solutions. We specifically,
uncover the underlying processes and activities of market-shaping
across interdependent actors in industrial ecosystems. Our findings
contribute to literature on autonomous solutions, digital
servitization, green supply chain management and market-shaping.

Keywords: Market-shaping, Autonomous Solutions, Digital
Servitization, Green Supply Chain Management.
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Introduction

Autonomous solutions are radical innovations that promise great
economic and environmental benefits and threatens disrupting a
wide array of industries from logistics to mining. For instance, the
fertilizer company Yara, in greening their supply chain, newly
launched the world’s first fully autonomous zero emission container
ship “Yara Birkeland” aiming to replace 40000 diesel powered truck
journeys yearly. Autonomous solutions may vyield substantial
economic and sustainability benefits, by reducing operational
expenses through staff reduction and energy optimization.
However, introducing radical innovations like autonomous vehicles
and vessels requires fundamental industrial shifts. As many radical
innovations fail, researchers point to lack of market creation
capability as a possible explanation (O’Connor & Rice, 2013).
Jaworski & Kohli (2017) request empirical work on market-shaping,
and Neonen et al. (2019) calls for researchers to investigate market-
shaping capabilities in the context of market creation for radical
innovations. We answer to those research calls by investigating how
autonomous solution providers employ market-shaping activities to
create markets for autonomous solutions. Our research targets
important gaps in prior knowledge as there is a lack of
understanding on how to succeed with commercialization of
autonomous solutions to advance digital servitization (Kohtamaki et
al., 2022). Indeed, autonomous solutions represents the highest level
of digital servitization (Kohtamiki et al., 2019; Thomson et al.,
2022), yet the path to succeed with commercialization is unclear and
providers face paradoxical tension shifting to autonomy (Sandvik et
al., 2022). Second, there is a need to further understand the specific
market-shaping processes employed for commercializing radical

technological innovations (Neonen et al., 2019).
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Technological shifts, Market-Shaping and Ecosystems
The technological shift towards Autonomons Solutions

Autonomous solutions encompass operator assisting
technologies, semi-autonomous with human supervision, to fully
autonomous solutions (Thomson et al, 2022). They are
conceptualized as the most advanced form of digital servitization,
implying a radical change in business model logic (Kohtamiki et al.,
2019). Autonomous solutions represent a technological
discontinuity that promise radically improved performance and
enabling green transition in a wide range of industrial settings.
However promising, reducing human interaction creates substantial
barriers from regulations, customers and ecosystems, and
autonomous solution providers (hereafter: providers) face
paradoxical tensions on several levels (Sandvik et al.,, 2022). Thus,
transforming industries towards autonomous solutions is
challenging and requires technological-, business model- and
ecosystem- maturation (Thomson et al., 2022). Providers therefore
work proactively to create the right conditions for commercialization

through market-shaping processes.

Market-shaping and ecosystems
Market-shaping strategy is “a set of purposeful activities a firm employ

to shape a market in order to increase ifs competitiveness and create new
opportunities’ (Flaig et al, 2021, p. 255). Market-shapers actively seek
to change market characteristics to establish “new gpportunities to link
resources of wvarious stakebolders in ways that improve value creation in a
marke!” (Neonen et al., 2019, p. 618). Market-shaping takes a broad
view of the market and go beyond the buyer-seller dyad to include
value creating ecosystems (Neonen et al, 2019). By viewing

ecosystem as a structure, the market-shaping activities are directed at
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the multilateral set of partners necessary for an autonomous solutions value
proposition to materialize (Adner 2017, p.42).

Methods

Our research followed an explorative multiple case study design
(Eisenhardt, 1989). The cases where selected using a theoretical
sampling strategy (Corbin & Strauss, 2014). We conducted 27 semi-
structured interviews with top level managers from eight leading
autonomous solution ecosystems (e.g. Autonomous trucks/ships).
We used a thematic analysis approach following the iterative steps
outlined by Braun & Clarke (20006): familiarization, generating initial
codes, searching for themes, reviewing themes, creating aggregates,

refining, and producing report.

Findings
Our findings are summarized in Figure 1. Data structure and
briefly elaborated in the following sub-sections.

Changing Industry Logic

To fully unlock the disruptive potential from autonomous
technology, providers need to make sure potential customers and
partners are ready to adopt new industrial logics, as simply applying

the new technology in the old way limits its value potential.

Market-shaping autonomy providers work to redefine value logic for
antonomy by convincing their respective industry to abandon the
traditional industry logic of large single products in favour of
adopting a granular systems logic with a fleet of smaller
autonomous units collaborating to perform tasks. Market-shaping
providers impose shifting the logic from product oriented to
autonomous-service oriented, enabling entire operations to be

outsourced, and highlighting how autonomous solutions play a key
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role in enabling industries achieve ambitious social, economic, and

environmental sustainability goals.

Providers re-design vehicles for autonomy by downsizing to smaller
and more agile units, redesigning the traditional driver facilities for
other utilizations, reshaping vehicle design to optimize safety, energy
consumption and performance, and creating modular designs for
flexibility.

Providers engage in business model experimentation as they shift
from traditional revenue- and ownership- models from product-
based towards service-based logic, changing KPIs, payment
structures and price points, and establishing service organizations
with a fundamental understanding the customers’ value creation

process.
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Figure 1. Data structure
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Influencing Opinions

Our informants described how opposing opinions in the
workforce and general public can create real resistance to adoption
of autonomous solutions. Providers therefore perform market-
shaping activities to znfluence workers by communicating worker-
benefits, gradually implementing the solutions while keeping driver
aboard, and by providing alternative work tasks to signal worker

security.

The public often perceive unmanned vehicles as unsafe.
Providers influence public opinion through thorough safety testing.
Defining confined areas for autonomous solutions reducing
potential accidents. To spur positive engagement, we found
examples of providers and customers performing public exhibitions
and instigating public campaigns highlighting how the solutions may

create positive waves spilling over to other areas of public life.

Maturing Institutions

Perhaps the most substantial barriers to autonomous solutions
are institutional. Existing regulations and standards do not comply
with drivetless technology, thereby obstructing various appliances.
Providers employed several means to change regulations. They
influence authorities on many levels, cooperate with competitors to
identify common barriers and push for changed regulations, build
legal competence, invite regulators to test sights to facilitate learning
for regulators, and involve accredited bodies in development to
influence standards.

Conventional thinking about norms and representation may
hinder identification of valuable appliances and create inertia in
convincing potential customers to switch. Efforts to cbange norms and

representation include changing perceptions of solution representation
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from tools to functions, and changing worker identity from drivers

to operators.

Empowering Ecosystem

Developing, improving, and operating autonomous solutions
require a higher level of collaboration between ecosystem actors
than conventional solutions. Ecosystem actors collaborate in
developing resources such as autonomous infrastructure and training of

operatofs.

Sharing resources like data and domain knowledge with other
ecosystem actors is key to enable problem identification and
implementation of autonomous solutions.

As the ecosystem structures for autonomous solutions forms,
ecosystem actors employ agile ecosystem positioning, characterized by
taking on dynamic roles to allow new actors to enter and change
their positions, agile problem solving to tackle unforeseen problems
arising, and modular interfaces to allow other actors to leverage the

solutions.

Discussion and Contributions

Our findings are summarized in a market-shaping framework for
autonomous solutions (Figure 2). Providers employ interrelated
market-shaping activities to change current market conditions
towards envisioned future market conditions. The feedback loop
continuously updates current market conditions informing market-
shaping activities.

Our research contributes to literature in several ways: First, by
increasing understanding of specific market-shaping processes for
managing radical innovations (Neonen et al, 2019). We outline
concrete measures companies employ to succeed with

commercializing the most advanced form of digital servitization
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Figure 2. Market-shaping framework for autonomous solutions

(Kohtamiki et al., 2019; Kohtamiki et al, 2022), and identify
processes enabling green transition affecting supply chains.
Additionally, our findings increase knowledge on the emerging topic
of autonomous solutions (Thomson et al., 2022; Sandvik et al.,
2022).
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Abstract

The existing literature on digital servitization scarcely addresses the
complexities and conflicts originating from provider-customer
interactions. This study approaches the topic with an original,
relational perspective, adopting the paradox theory lens to
investigate inter-organizational tensions between providers and
customers of smart product-service-software systems in healthcare.
Drawing on 32 interviews with providers and customers, we identify
15 tensions, highlight the prevailing context in which these tensions
emerge, and derive 4 provider coping strategies. This study
contributes to emerging digital servitization literature and sheds light
on the nested nature of provider-customer tensions in an industry
exhibiting very specific characteristics. Our findings provide
evidence that digital servitization is more complex for providers
than pursuing service growth alone. For managers, our study
underlines the importance of context-specific decision-making and
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the necessity to act ambidextrously to cope successfully with
conflicting internal and external expectations. Building up resoutces,
developing capabilities, adapting processes, and defining new roles
for digital is important but cannot alone help providers to overcome
prevailing tensions with their customers. Instead, service providers
are well-advised to pursue and develop customer-segments-specific
strategies and business models while learning to accept and deal
with persistent trade-offs and conflicts.

Keywords: Digital servitization, tensions, paradox theory,
healthcare.

Introduction

Digital servitization describes the process of product-centered
firms to transform toward service-led value creation, value delivery,
and value capture through smart product-service-software systems
(Gebauer et al,, 2021; Kohtamiki et al., 2019). Yet, despite ample
strategic and financial benefits associated with digital servitization,
many firms struggle with mastering the transition successfully
(Tronvoll et al., 2020).

Looking at barriers on the provider and customer side, however,
does not fully grasp the full complexities surrounding digital
servitization. Instead, we posit that paradoxical tensions between
providers and customers on organizational-level exist and that may
explain why providers face the so-called “service paradox” (Gebauer
et al, 2005) or “digitalization paradox” (Gebauer et al., 2022).
Paradoxical tensions are “contradictory yet interrelated elements
(dualities) that exist simultaneously and persist over time; such
elements seem logical when considered in isolation, but irrational,
inconsistent, and absurd when juxtaposed” (Smith & Lewis, 2011).

Studies on paradoxid tensions in the context of digital
servitiziation and particularly on inter-organizational level are scarce,

but initial work has yielded strong indications that such tensions
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exist and play a significant role (e.g., Galvani & Bocconcelli, 2021;
Gebauer et al., 2020; Toth et al., 2022; Gebauer et al., 2020). Against
this backdrop, our study adopts a paradox-theory-based approach to
investigate the nature of provider-customer tensions in digital servitization and

how providers respond to their occurrence.

Research methodology

To answer the research questions raised in this study, an
exploratory case study approach was chosen. Data was collected
through in-depth interviews using semi-structured interview
guidelines held with 32 mid-senior level individual respondents,
belonging to 13 medical technology and 6 pharmaceutical
companies operating in Switzerland on the provider side as well as
11 Swiss hospitals on the customer side. The interviews had a
duration of 58 to 126 min and were conducted remotely. Studying
the phenomena of relational paradoxes in digital servitization in the
healthcare sector seemed reasonable, mainly because the healthcare
industry is known for its various tensions (e.g., financial objectives
vs. quality of treatment).

Data were analyzed guided by literature in three steps using
ATLAS.ti and triangulated using internal materials, such as project
reports, and publicly available information. We applied inductive
coding (Glaser & Strauss, 1967). For validation purposes, the
research findings were presented to the interviewees in a webinar
and discussed for 3 hours. With selected informants, individual

follow-up discussions were arranged.

Finding and contributions
Our findings reveal the existence of 15 tensions that relate to
2 <

“value creation”, “value delivery”, and “value capture”. We highlight
the prevailing context in which these tensions emerge and derive 4
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coping strategies of providers, namely “avoidance”, “accommodation”,
“concession”, and “confrontation”. While many recent studies in
digital servitization-related literature adopt ecosystem perspectives,
we adopt a dyadic, provider-customer perspective.

Contributing to building new knowledge in the interdisciplinary
field of digital servitization, this study makes two main
contributions to theory.

First, the research adds insights into the nature of inter-
organizational tensions that are increasing the complexity of the
digital servitization journey. Extant research on digital servitization
is typically focused on intra-organizational phenomena. We, in
contrast, identify and categorize paradoxical tensions at the inter-
organizational level and link them with driving forces on the
provider and customer side. By doing so, our research unravels how
external and internal factors trigger tensions and how companies

cope with their occurrence.

Second, among very few previous studies, this research
investigates digital servitization in healthcare, thus addressing the
calls for more studies on digital servitization bartiers in specific
industries (Marcon et al., 2019; Paiola & Gebauer, 2020; Peillon &
Dubruc, 2019) and adding insights into the ongoing discussion on
how digital technology implementation and new service-centered
business models impact the healthcare sector (e.g., Halamka, 2015;
Kalis et al., 2018).
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Abstract

Technology innovations are intertwined with innovations on
service-centric business models, but this form of innovation has yet
little profound theoretical understanding. This paper presents the
transformation of the service-centric business model for technology
innovations on electric vehicles. By relying on a longitudinal,
qualitative study together with a European commercial vehicle
manufacturer, we advance the theoretical understanding of
innovations on service-centric business models. Technology
innovations on electric vehicles make business models not more or
less service-centric but transform the service-centric business
model. We highlight that technology innovations on electric vehicles
require a directed transformation of the service-centric business
model. This transformation progresses as a business model
innovation along the phases of 1) clarifying the business logic, 2)
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revising the key components in the service-centric business model,
3) and keeping a duality in the business models for the product
technologies. Each phase unfolds through specific activities, but
surprisingly the mechanisms differ. Activities in phase 1 follow a
distinct sequential mechanism. In phase 2, the activities occur
iteratively, whereas in phase 3, business model innovation activities
evolve simultaneously.

Keywords: Business models, business model innovation,
Servitization, Digitalization, Technology Innovation, Electric

mobility.

Introduction

Climate change pushes the automotive industry to invest into
technology innovations on electric vehicles to rapidly replace
combustion vehicles with their carbon dioxide emissions. Such
innovations in electric vehicles emerge within the existing service-
centric business model of vehicle manufacturers. Service-centric
business models express that product companies tely not only on
their core products but also on services for creating value together
with customers. In service-centric business models, product
companies offer product-software-service systems for creating

value-in-use for customers (e.g., Baines et al., 2017).

Literature on service-centric business models (servitization
literature) and technological innovations are both established
research fields. Nevertheless, their theories are still rarely combined
and used together to study important research issues. Literature on
service-centric business models rarely considers the possibility that
technological innovations will change the core product technologies
within the product-software-service systems. The literature is
occupied with technology innovations on making products smarter
to provide more (digital) services and software applications (e.g.,
Kohtamiki et al., 2019; Vendrell-Herrero et al., 2017). But there are
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also technology innovations replacing (substituting) an existing core
product technology with a new, alternative product technology (e.g,

electric vehicles substituting combustion vehicles).

To achieve a coherence of service-centric business models with
technology innovations on electric vehicles, it remains open whether
such technology innovations should be accompanied through i) an
incremental evolution, ii) a directed transformation, or iii) a radical
replacement of service-centric business models? If service-centric
business models incrementally evolve, getting transformed or even
become replaced during the technology innovations how does the
process of business model innovation would unfold in terms of
phases, concrete activities and mechanisms?

Confronted with such open questions, this paper develops
insights into business model innovations and technology
innovations. Triggered through technology innovations on electric
vehicles, we investigate the innovations in the service-centric

business model.

Research methodology

Our context is the commercial vehicle industry. Here, we
conducted a single, longitudinal case study together with a major
European commercial vehicle manufacturer. This manufacturer has
been continuously advancing its business model from being
product-centric to more service-centric. They have recently
launched electric vehicles in addition to combustion vehicles in the
market. We focused on the innovations in its service-centric
business model as a response to the market introduction of electric
vehicles. In particular, we studied the type of business model
innovations (incremental evolution, directed transformation, and
radical replacement) and the process (phases, activities, and

mechanisms) for unfolding innovations in the service-centric
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business model during the interplay between the existing
(combustion vehicles) and new product technologies (electric

vehicles).

Findings and contributions

Our findings reveal the existence of 15 tensions that relate to
“value creation”, “value delivery”, and “value capture”. We highlight
the prevailing context in which these tensions emerge and derive 4
coping strategies of providers, namely “avoidance”,
“accommodation”, “concession”, and “confrontation”. While many
recent studies in digital servitization-related literature adopt
ecosystem perspectives, we adopt a dyadic, provider-customer
petspective.

Contributing to building new knowledge in the interdisciplinary
field of digital servitization, this study makes two main
contributions to theory.

The findings go beyond the previous assumption that in service-
centric business models and the corresponding product-software-
service systems, product technologies remain stable - neglecting that
(core) technology innovations can lead to a product substitution. In
more detail, there are two theoretical contributions. First, we
underscore the importance of combining technology innovations
and business model innovations. Business models are, in general,
important to convert technology innovations into commercial
successes. Electric vehicles require not a replacement of the service-
centric with a new business model (e.g, outcome-based business
model). An incremental evolution of the service-centric business
model is also not sufficient to let electric vehicles succeed.
Confronted with the technology innovations on electric vehicles, a
directed transformation of the service-centric business model is

most suitable. Interestingly, this directed transformation of the
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service-centric business model is not leading to a different business
model for the existing (combustion vehicles) and for the new
product technology (electric vehicles). Instead, both technologies
benefit from two separate (dual) service-centric business models
with a similar service-centric business logic but different service-

oriented configurations of business model components.

Second, we develop a process framework on business model
innovations for technology innovations. This process framework
consists of in three phases: 1) clarifying the business logic, 2)
revising the key components in the service-centric business model,
and 3) keeping a duality in the business models for the product
technologies. Phase 1 resonates with the discussions on the
cognitive constraints on business model innovations. Distinct
sequential activities and tasks in phase 1 overcome these cognitive
constraints. Phase 2 extends research on making business models
internally consistent and keeping them aligned throughout the
business model innovations process. Such business model
consistency is not restricted to internal issues, but reaches out to
external issues, where business models become more to include
partners. Conducting the activities iteratively is the best way of
achieving such an alignment. Phase 3 shed light into the duality of
business models but letting business model innovation activities
evolve simultaneously. First, the research adds insights into the
nature of inter-organizational tensions that are increasing the
complexity of the digital servitization journey. Extant research on
digital servitization is typically focused on intra-organizational
phenomena. We, in contrast, identify and categorize paradoxical
tensions at the inter-organizational level and link them with driving
forces on the provider and customer side. By doing so, our research
unravels how external and internal factors trigger tensions and how

companies cope with their occurrence.
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Abstract

Many manufacturing companies are increasingly moving from
product-centric offerings to services and solutions, in what has been
defined as servitization. Servitized business models have gained
attention companies for the possibility to establish long-term
partnerships with customers by providing solutions on a continuous
basis in return of recurring payments. In these years, a plethora of
different terms have been used, sometimes unpropitiously, to
identify these models. In the managerial community, the term
Everything-as-a-service (XaaS) has recently become popular. The
concept of XaaS has its origin in the information technology
domain, with the Cloud Computing paradigm, a term introduced in
2007 to indicate an IT delivery model based on virtualization where
resources, consisting of infrastructures, applications and data, are
provided as an on-demand service via Internet. Vatrious declinations
of the term have emerged generally linked to the sales object and
the application sector (e.g software-as-a-Service, network-as-a-
Service, Consumable-as-service, Heat-as-a-Service, Mobility-as-a-
Service...). Although some differences among these concepts exist,
they are all used to define business models in which digital
technologies and the cloud are the enabling factor for making on-
demand products-services accessible through subscription-based or
pay-per-x models.
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In manufacturing, one of the most widely used declinations is the
“Equipment-as-a-service” (EaaS), where the manufacturer is
responsible of all activities required for the proper functioning of
the equipment and performs therefore all required services over the
product life-cycle (e.g. taking cate of spare parts, consumables,
technician time and recalibration of setting, ...).

For most manufacturers, this term is not exactly a novelty. The shift
from one-off sales of capital goods to recurring revenue streams
based on equipment usage or output has been a common practice in
certain industries for more than a decade. One prime example is the
well-known “power-by-the-hour” model by Rolls-Royce. Thought
the concept itself may not be new, companies still struggle in the
adoption of the EaaS paradigms (Adrodegari & Saccani, 2017). In
fact, if from one side the literature on the topic is very scattered,
from the practical side there ate still many aspects that need be
clarified. In fact, this transformation is challenging as, for example, it
entails that the provider assumes all the risks historically in charge
of the customer, i.e. financial, operational and behavioural risks of
the user of the product-service itself (Gebauer et al., 2005). On the
other hand, companies undertaking a Servitization path (including
the Xaas) have to build the organizational structure, culture and
capabilities to reach an adequate maturity level (Adrodegari &
Saccani, 2020).

This research carries out an in-depth study of the scientific
literature, the analysis of successful cases and empirical research in
10 manufacturing companies. The objective of the research
therefore is twofold: (i) to develop a framework of the XaaS
paradigm, identifying the benefits and the key aspects that
characterize this model for manufacturers; (i) to connect the
adoption of the Xaas paradigm by companies with the maturity
level of the company on a set of dimensions (culture, organization,
resource, capabilities, processes).

As mentioned, this research follows a combined methodology by
integrating a literature review with an expert panel and case study
analysis. This approach is suited to collect opinions with respect to
unstructured and complex problems, which allows to move from
individual reflection to engagement of the involved companies.
First, following the methodology suggested by Thomé et al. (2016),
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we have retrieved papers dealing with XaaS topic from scholarly
databases such as Scopus and WoS. This led to a first
conceptualization of the phenomenon in manufacturing and allow
us to define a series of guiding question that have been used in a
first workshop with 10 managers belonging to different companies.
Following previous research (Rengarajan, Moser & Narayanamurthy,
2021) we adopted an online/real-time variation of the method, that
greatly encouraged the dialogue between the academic and industrial
counterparts. The information gathered in this workshop was then
analysed in the light of the existing literature. This led researcher to
derive a specific research protocol that has been used to carried-out
10 in-depth interviews with managers involved in the research.

The preliminary results show that most of the surveyed companies
have planned to implement the XaaS in their company within the
next two years. Most of them have already started some pilot
studies, in particular offering specific services with a subscription
business models. To this end the development of product
technology stack (IoT, embedded intelligence, control systems and
fleet management systems, ...) are seen as a prerequisite in order to
collect data to provide valuable information to customers and
service partners, e.g. for maintenance needs and cost estimation
(Zambetti et al., 2021). However, the integration of machine data
with ERP and company systems seems still far to be achieved (IT vs
OT challenge). A common persisting challenges that has emerged is
related to the financial risk: companies experienced that rental or
subscription models may be particulatly attractive to customers with
financial problems, that would not approach traditional "capex"
offers.

Finally, the analysed companies show a various degree of maturity
both in the offering and in the maturity dimensions analysed.
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Abstract

Benchmarking has been an indispensable requirement in strategic
and operations management for decades. In order to make
decisions, companies need to know what the best practices are. The
servitisation strategy of a manufacturing company is not an
exception. On the contrary, researchers have highlighted the
difficulty of making the necessaty transition from manufacturing to
services. On this path, learning in detail about the best practices of
other companies can be of great interest and use. However,
although scientific production on servitisation has increased
exponentially in recent years, little has focused on best practices.
This study tries to shed light on this problem by identifying best
practices for the development of servitization strategy by a
manufacturing company. Through a systematic review of the
literature, best practices have been identified and grouped in four
main groups: lifecycle perspective of b