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Foreword

Welcome to 8th International Conference on Business

Servitization

This book of abstracts summarizes the proceedings of the 8th
International Conference on Business Servitization (ICBS
2019), held at Deusto Business School, university of Deusto, San
Sebastian, Spain. On this edition, the conference places a special
emphasis on the focal theme: New and Emergent approaches in
servitization research.

The last three decades have seen a steady growth of interest in
servitization — not only within manufacturers and service providers
but also across the Management and Organizational literature. The
study of servitization has evolved to become increasingly
interdisciplinary, ranging from managerial aspects of strategy
formulation and implementation to studies of the links between
breakthrough technologies, business model innovation, and
advanced service offerings. Thus, over the last decade, servitization
has opened frontiers and expanded its scope to new fields, such as
territorial competitiveness, engineering, ICT, Human resources,
education, mobility, healthcare, innovation, sustainability, among
others. Nowadays, servitization literature is well-established among
the academic research and practitioner community, adding new



followers on an ongoing basis which expands the knowledge base
and debate surrounding this field, provide new guidelines, and make
servitization an increasingly competitive and attractive research
topic.

Although servitization expands at a rapid pace, at this point, we
consider a matter of the utmost importance to analyze what the
future of servitization will be. In this way, we attempt to envisage
the future lines of research, as well as, the main fields that will play a
transcendental role in the future of servitization. To this aim, the
present conference focuses on the following main premises:

How can interdisciplinary collaboration toward a common agenda be
promoted and supported?

What are the future challenges of the servitization research field when
considering the stock of accummnlated academic knowledge and real-world trends?
What will the research field look like in ten years?

How can the servitization community develop the domain further? W hich
are the alternative paths of advancing the field? What does each path involye
and what the real implications for the fields development are in each case?

Does the domain have to develop following a single path? Alternatively, can
the future development take many paths simultaneonsly?

This edition of the International Conference 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 multidisciplinary topics that may strengthen
and consolidate emergent research perspectives, as well as, open
new research directions in servitization literature. With more than
30 years as a field of research, servitization has grasped the
attention of multiple management-related disciplines, becoming one
of the most promising and integrative research themes emerged in
the last few decades. This yeat's conference aims to discuss what are
the future challenges of the servitization research field, and how can



the servitization community develop the domain further. To do so,
we encourage academics in providing new and emergent theoretical
lenses that can contribute to developing servitization-related
research in the future.

The ICBS is a conference traditionally targeted to business
professionals, policymakers and researchers. While the focus of this
year’s conference will be “New and Emergent approaches in
servitization research”, 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

In this 8th edition of the ICBS we have brought together 55
researchers from 30 Universities and Research Institutes located in
15 different countries across Europe and America. In summary, the
conference is organized in twelve different parallel sessions that seek
to fuel the academic debate around the different aspects of new and
Emergent approaches in servitization research. Additionally, this
year's conference welcomed two sessions of relevant keynote
speakers. Day one session started with Prof. Vinit Parida (Luled
University of Technology) who delivered a presentation on “Digital
business model innovation in industrial ecosystem”. Day two
session introduced Prof. Yipeng Liu (Henley Business School,
University of Reading) who provided a presentation entitled
“Servitization, collaborative partnerships and microfoundations”. In
the same line this year edition offered specialized sessions to



support pathways for publication to the community. On this
occasion we counted with the participation of guest editors from
highly ranked journals, such as: Technovation, International Journal
of Operations & Production Management, and Sustainability.

Ferran Vendrell-Herrero, Director Scientific Committee
Lorea Narvaiza, Conference Chair
Marco Opazo, Conference Chair

Tontxu Campos, Conference Chair
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Managing Servitization in Distributor-
Mediated Service Triads

Khadijeh Momeni
Miia Martinsuo

Tampere University, Department of Industrial Engineering and
Management

Abstract

Servitization concerns manufacturing firms, their customers, and
possible third parties in their supply chain. The involvement of
third parties such as external service providers and distributors may
generate challenges to servitization and needs to be managed well in
the manufacturing firms’ customer relationships. The purpose of
this paper is to explore servitization in the supply chain in the
relationship between manufacturing firms and distributors. A
qualitative case study was implemented in a manufacturing firm that
provides customized solutions to global customers and uses
distributors in their supply chain. The findings show that the
manufacturing firms need to support distributors in their
servitization and develop required capabilities for the distributors.
The research contributes an understanding about the dynamics of
interactions in a service triad based on the complexity of the
offering and the capabilities of the distributors. The paper shows
how servitization can be managed on the supply chain level.

Keywords: Servitization, service supply chain, distributors,
solutions
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Introduction

Studies on servitization are moving from a dyadic interaction
between a manufacturing firm and a customer to a triadic setting by
acknowledging the role of intermediaries in service delivery
(Karatzas et al., 2017). Service triad is a prominent research topic in
the operations and supply chain management field and it explores
the relationships between manufacturing firms, service suppliers or
other intermediaries, and customers (Wynstra et al., 2015). This
change in the level of analysis matches today’s business environment
- the centrality of a global network of materials, energy,
information, money, and people as well as networks of interacting
business and social actors (Barile et al., 2016). Previous studies have
paid little attention to the characteristics of the offering and the
types of intermediaries and their impacts on servitization in a
service triad.

Manufacturing firms often provide both standard and
customized offerings to their customers. The customized offerings
are designed to fulfil specific needs of customers and include new
or customized products and services, referred to as solutions
(Davies et al., 2007). The solution offering is not limited to specific
service components such as commissioning and handover, but the
manufacturing firms may take long-term operational responsibility
during the solution life cycle (Kujala et al., 2011), or use external
service suppliers for that purpose. The uniqueness of the offering
may create challenges for service suppliers, since they may not be
able to provide services that require customization (Raja &
Frandsen, 2017). This issue creates further questions: In case of
customized solution offerings, is it possible to fully outsource
service business to third-party service suppliers? How can service
suppliers develop their capabilities to provide services for
customized solution offering?

20
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Servitization has so far been mainly studied from the
manufacturing firm’s viewpoint (Ayala et al., 2019), and service
suppliers have usually been treated as pure service firms that already
have the required capabilities for service delivery. Thus, servitization
has not been studied sufficiently in the intermediary firms
However, distributors (of manufacturing firms’ products) are
potential service suppliers, and they are usually product-oriented
firms that may not have the required capabilities to sell and deliver
services (Momeni & Martinsuo, 2019). Therefore, there is a need to
explore the implications of providing customized solutions to the
relationship between manufacturing firms and their distributors as
potential service suppliers.

This paper pursues increased knowledge on manufacturing
firms’ ways to manage servitization in their distributor-relationship
and addresses the following research question:

How do manufacturing firms that provide customized solutions manage
servitization in the presence of distributors in their supply chain?

Research method

To deepen the understanding of the triadic manufacturing firm-
distributor-customer relationships, a qualitative case study based on
interviews is conducted in one manufacturing firm. The firm offers
various products, complex systems and services. It operates in the
engineering and manufacturing sector, and its industrial offerings are
tailored specifically for each customer and sold to other industrial
firms globally. Service business has become an important part of
the offering, The case was selected based on the extensive use of
distributors to supply the customers with systems and services, and
the firm’s interest in developing the relationships with distributors
and customers.
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Discussion

The contribution of this study is twofold. The first contribution
is related to the service triad literature. The findings show that the
interaction in a triad has a dynamic nature and can vary based on the
type of services and capabilities of the service suppliers.
Manufacturing firms that provide customized solutions to their
customers require specific capabilities from the intermediaries.
These firms have more relationships in the downstream value chain
compared to firms providing standard offerings. For example, the
distributor may not necessarily have enough expertise to define
customers’ needs, commission the system or deliver services to the
customers (Momeni & Martinsuo, 2019). Thus, the firm needs to
have direct relationships with both the distributors and the
customers. The manufacturing firm may experience different forms
of triadic settings in respect to different distributors and/ or
different products and services.

The second contribution is related to resource-based view and
capability development in service supply chain. While this study
confirms the importance of contract management (Broekhuis &
Scholten, 2018), it reveals that the complexity and uniqueness of
offerings force the manufacturing firm to go beyond monitoring the
contracts and become a partner to develop the required capabilities
in distributors to deliver the expectations. The findings of this study
is in contrast with previous studies on capability development in
service triads that have considered the service supplier as the source
of knowledge and competences for new servitization capabilities
(Raddats et al., 2017). This study shows that in case of offering
customized solutions, the manufacturing firm has the active role in
the dyad to transfer knowledge and develop required capabilities in
the distributors.

In contrast with a triadic setting between a product supplier,
system integrator, and customer (Finne & Holmstrom, 2013), this
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study highlights that the distributors are not the firm’s competitors
in relationship with the customer. This characteristic leads to a
situation where the manufacturing firm does not actively search for
possible connections with the customers (as it is in the system
integrator case, Finne & Holmstrém, 2013). Since the distributors
are more product-oriented and prefer selling products, the
manufacturing firm needs to support them in servitization through
developing the required capabilities and use its own resources as the
back-up plan for new or advanced products and services. This
tinding also lends support to previous studies on the impacts of the
manufacturing firm’s orientation on the interactions in a service
triad (Ayala et al., 2019). The findings show that the firm with a
stronger product orientation wants a stronger interaction between
service suppliers and customers.
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The Impact of Service, Product and Process
Innovation on Firm Performance: A Model of
Interactions

Maria Luz Martin-Peiia
José Maria Sanchez-Lopez
Eloisa Diaz-Garrido

Elena Giménez-Fernandez

Rey Juan Carlos University
Abstract

Manufacturing companies are introducing services to offer
customized solutions to customers, and in this way, differentiate
from competition through service innovation. At the same time,
product and process innovation, which involves both internal and
external R&D activities, is for many companies a way to
differentiate. Both research domains, servitization of manufacturing
and technological innovation, have been developed in isolation and
recently the synergies between the two have been recognized,
emerging from an open innovation approach. The relationship
between both domains could be considered to achieve a competitive
advantage. The aim of this paper is to analyze the interactions
between internal technological innovation, technological
collaboration (open innovation) and servitization, and its impact on
firm performance. A theoretical model is proposed. An empirical
analysis is developed in the Spanish chemical and pharmaceutical
industry. The results show that internal R&D activities influence
servitization; this relationship is moderated by open innovation, and
servitization exerts a mediator effect between technological
innovation and firm performance. This research advances in the
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relations between service, technological innovation and firm
performance in the manufacturing companies. Internal and external
R&D intensity should be taken into consideration when the
innovation strategy of the firm is defined. This innovation strategy
should be linked to an increase in servitization activities and should
boost an open-service strategy.

Keywords: Technological innovation, servitization, open
innovation, firm performance

Introduction

Nowadays, the increase in global competition has led to the
search of customized solutions by manufacturing firms. Getting the
highest customer satisfaction, besides increasing income, has meant
the shift towards integrated solutions, focused on customers’ needs
(Tuli et al., 2007; Storbacka, 2011; Kohtamiki et al., 2013). This
process is known as servitization. In this way, advanced services are
added to the internal value chain (Rabetino et al., 2018; Visnjic et al.,
2018). Servitization can be understood as the innovation of an
organization’s capabilities and processes to better create mutual
value through a shift from selling products to selling product-service
systems (Baines et al., 2009; Neely, 2008; Cusumano et al. 2015). On
this basis, Bustinza et al. (2019) conceptualise servitization as a
continuum that determines the innovation level. The two
dimensions of this continuum are, on the one hand, product
innovation and updated product lifecycle; and, on the other hand,
product-service alignment and service feedback and analytics.

Product and process innovation is usually pursued by R&D
intensity. Technological knowledge for innovation and R&D
activities might come from the firm itself or from external partners.
Given the complexity of the innovation process, firms increasingly
collaborate with other stakeholders, such as customers, suppliers or
even competitors. Literature has analysed customers and suppliers
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collaboration in manufacturing firms (Chesbrough, 2011) and in
service firms (Mina et al, 2014), but it would be interesting to
extend the analysis to the case of servitized firms since it is yet an
understudied area of research.

Both research domains, servitization and technological
innovation, have been developed in isolation and recently the
synergies between the two have been recognized, promoting its
research from an open innovation approach (Mina et al., 2014;
Bustinza et al., 2019). However, many firms still servitize through
internal development (Bustinza et al., 2015) because lack of open
innovations processes (Keupp and Gassman, 2009). Roos (2015)
and Santamaria et al. (2012) base the need to analyse service,
product and process innovations together in order to understand
the innovation processes of servitized manufacturing firms.

Prior research had different perspectives on the relationship
between technological innovations and servitization (Santamaria et
al., 2012; Hwang and Hsu, 2017). Some argued that servitization
exerts the innovative convergence of products and services;
therefore, the possession of innovation capacity through product
and production process innovations for a manufacturing firm is
critical to the success of servitization (Hong et al, 2015).
Servitization is linked to technological innovation in the way that
changes that are required for its display imply innovation decisions
(Santamaria et al,, 2012). Some scholars suggest product-service
innovation is conductive to higher innovation levels (Tongur and
Engwall, 2014; Visnjic et al., 2018; Bustinza et al., 2019). In contrast,
other scholars contended that the development of services is not
comparable to the development of new technical products, hence,
the knowledge gained from developing technological innovations
cannot be applied to the new challenge of initiating servitization
(Lerch, 2014).
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Indeed, innovation is essential for firms to get a competitive
advantage (Danneels, 2002; Katila and Ahuja, 2002; Teece et al,,
1997; Wang and Ahmed, 2007; Zobel, 2013). Over time, firms have
constantly been searching for ways to transform and advance their
innovation strategies to generate a superior firm performance
(Zobel, 2013), and one way to enhance the firm performance is
adding value to products through servitization. It is needed to
understand the links between technological innovation, open
innovation and servitization, and their influence on firm
performance.

In order to advance in this gap, the aim of this paper is to
analyse the interaction between technological effort (internal R&D),
technological collaboration (open innovation) and servitization, and
their impact on firm performance. A theoretical model is proposed
to establish the interactions between the analysed variables.

This research is carried out in the chemical and pharmaceutical
Spanish sector, featured by its intense innovative activity with an
above average servitization level (Ruizalba et al., 2016; De la Calle et
al,, 2016). Indeed, chemical and pharmaceutical firms have
traditionally made an extensive use of technological collaborations
to support their new product and process development (Das and
Brunet, 20106).

Regarding technological innovation and servitization, results
show that the relationship between technological effort and
servitization is positive, and this relationship is moderated by the
collaboration with other agents (customers, suppliers, competitors),
highlighting the importance of that collaboration for the
introduction of new services in manufacturing firms. This finding
extends the open-service innovation research line by evidencing that
technological collaboration is moderating the relationship between
internal R&D and servitization, meaning that firms that combine
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internal and external R&D activities will boost their servitization
level.

Related to the level of servitization and firm performance, it is
supported a positive relationship between the variables. As novelty,
it is demonstrated that servitization exerts a mediator role on the
relationship between technological innovation and firm
performance. In other words, the internal R&D effort, which is
used to improve the servitization level, is translated into an increase
in the value generated by the firm. This result is in line with
previous literature that argued that technological innovation can
improve the efficiency and effectiveness of processes through the
creation of wvalue for customers (Bustinza et al., 2019), so it
generates new opportunities for rent generation (Visnjic et al. 2012).

All in all, the paper has important implications for both theory
and practice. From a theoretical point of view, our research
advances on the relationship between technological innovation and
servitization from an open innovation perspective. We also open the
black box to the complex interrelations between servitization and
firm performance. From a practical point of view, it highlights the
importance of collaboration with other agents and the mediator role
of servitization on innovation to improve firm performance. If
managers pursue to increase firm performance, they should boost

an open-service strategy.
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Abstract

This paper examines innovation in product-service systems. Using
the lens of the general modular systems theory (Schilling, 2000), the
research examines the factors that influence whether a product-
service system would benefit from an increasingly modular, or an
increasingly synergistic specific (or integrated) state in a servitized
context. The paper presents results from an in-depth case study of
an OEM of military vehicles. The OEM provided design services to
reconfigure military vehicles based on the requirements of the end-
user (military personnel), and were based on real-time need from
active overseas engagements. The research design uses a mixed-
methods approach. Given modularity is a directly observable
configuration of structure, design structure matrices (DSMs) were
used to inspect the modular structure of vehicles each time a
customer-requested design change was integrated. To supplement
the DSMs, thematic analysis was conducted on 29 in-depth
interviews with the organisation’s employees, as well as on texts,
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documents and secondary data. In applying the general modular
systems theory to the context of an outcome-based product-service
system, the research finds four additional factors that push a system
toward or away from modularity. These factors arise from the
diversity of the customers’ use-contexts that were not included in
the original Schilling (2000) framework. These factors include
requirements based on contextual variety, emergence, actor agency,
urgency in use. The paper contributes to the innovation
management and service modularity literature by updating and
refining the general modular systems theory, and provides guidance
to managers when designing and innovating outcome-based
product-service systems.

Keywords: Servitization; modular systems theory; modularity;
product-service systems.

Purpose

This paper examines innovation in product-service systems.
Specifically, the research examines the factors that influence whether
a system would benefit from, and therefore move toward, an
increasingly modular or increasingly synergistic specific (or
integrated) state in a servitized context using the lens of the general
modular systems theory (Schilling, 2000). Schilling’s (2000) modular
systems theory explains why a system moves toward, or away from,
a modular state. Within her theoretical framework, movements
between states are linked to factors including: heterogenecity of
inputs, heterogeneity of demands, urgency of competition, and
urgency of technological change (Schilling & Paparone, 2005).
Figure 1 presents Schilling’s (2000) original theoretical framework.

Within Figure 1, block arrows show direct effects whilst dashed
arrows show reinforcement effects. The theory predicts that as both
input and demand heterogeneity increase, the system will be pushed

toward and benefit from a more modular state. This push is
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reinforced by urgency when competition is high and technological
change is high (i.e., technological change is fast in the industry).
Whilst Schilling (2000) argues the theory is applicable to most
systems, she specifically explains it within the context of product
design. However, a number of scholars have questioned the simple
transition of theories explained in the context of manufacturing to
services (Ng et al., 2009; 2012; Maglio et al., 2015; Green et al.,
2017). Brax et al. (2017) calls for further research of the theoretical
foundations of modularity in a service context. The testing of
Schilling’s (2000) theory is therefore important in the development
of modular systems theory for services. We examine the theoretical
framework presented by Schilling (2000) within the context of
product centric servitization of a manufacturer of military vehicles
(Baines et al., 2009).

Urgency

e Technological Change

|
g
| 7’
+ - s I
| Increasingly Modular System +,
| +!
| ” /
”
Heterogeneity i s { Heterogeneity
- » [ ——————
of Inputs + + of Demands

Figure 1. General Modular Systems Theory (Schilling, 2000)
Methods
This paper presents the results of an in-depth case study of an

OEM of military vehicles. The Research uses observations from the
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company within the defence industry during the years 2001-2014
The focal company provided design services to reconfigure military
vehicles based on the requirements of the end-user (military
personnel) requested during active engagements overseas. The
research design uses a mixed-methods approach to better align with
the mixed nature of the research setting. Modularity can be
objectively observed through the inspection of structure (Baldwin &
Clark, 2000). Based on this, design structure matrices (DSMs) were
used to inspect the modular structure of vehicles each time a design
change was integrated (Browning, 2001). To supplement the DSMs,
we collected 29 in-depth interviews with the organisation’s
employees, and analysed these interviews as well as texts, documents

and secondary data using a thematic analysis (Braun & Clark, 20006).

Findings

In applying the Schilling (2000) framework to the context of an
outcome-based product-service system, the research finds four
additional factors brought about by the diversity of the customers’
use-contexts that were not included in the original framework.
These factors include requirements based on:

econtextual variety

ecmergence

eactor agency

eurgency-in-use.

Contextual variety is defined as the number of different states in
which a single product can be used. Emergence occurs when the
character of the system cannot be determined by an analytical or
reductive specification of its components. Actor agency is defined
as the actor’s ability to initiate change in a given context. Finally,
urgency-in-use requirements are defined as the speed at which the
user requires new functionality to be integrated to achieve their
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outcomes. As in the theoretical framework presented by Schilling
(2000) (Figure 1), we find both direct and reinforcement effects
occur between the factors within our modified framework. These
are shown in Figure 2.

When any of these factors are high, the system moves away from
the designed modular state. This is because high variety demand
creates complexity that cannot be absorbed within the restricted
parameters of the modular system. The data further reveals that a
delivery system facing increased urgency from customer
requirements is more likely to fail to meet set architectural and
performance standards. Making urgent changes to systems with
modular design creates additional time-based complexity in product
supportt, upgrades, and use which require a different organisational
capability to deliver. More broadly, these findings contribute to the

theoretical development of the general modular systems theory.

Contextual Variety
Urgency in Use

Actor Agency

Urgency

* Technological Change

I -’ 7
* - s 1

| Irie singly Modular System +7 /
+

I -

I - !

Heterogeneity \ 4 - » s { Heterogeneity
of Inputs + + of Demands

Figure 2. Modified General Modular Systems Theory
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Limitations

There are a number of limitations that need to be acknowledged.
First, this study is a single case. Whilst the findings provide insights
to update and refine the modular general systems theory, the results
cannot be generalized beyond the context of this study. The
findings appear to have wider potential application across capital
goods markets, but we cannot confidently say that the results apply
outside of this context. It is therefore necessary to verify the results
in other industries to confirm their wider applicability; in, for
example, the consumer goods market. Second, this study draws on
conducted interviews with the focal provider organisation.
Additional insight would be gained through interviews with
individuals from the customer’s organisation, which would better
explore the customers’ context. Future studies should therefore seek
to validate or refine the results using the views of both the provider
and customer.

Managerial Implications

This research provides empirical evidence that innovation in
product-service systems is more complex than traditional product
design. In applying the general modular systems theory, four
additional factors were identified that influence the configuration of
a system with respect to their degree of modularity and integrality.
These included emergence, contextual variety, actor agency and
urgency in use. In identifying these factors, the research highlights a
number of additional factors that need to be accounted for in the
design and innovation process of a product-service system where
the value proposition is product-centric.
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Originality / Value

The paper contributes to the innovation management literature
by updating and refining the general modular systems theory
(Schilling, 2000). The findings are supported by empirical evidence
from the defence industry where the manufacturing organisation,
engaged in additional services post production of the asset,
modifies their product’s functionality beyond the original
specification. These modifications stem from the contextual
requirements of the end-user. The modified modular systems theory
brings to the fore a number of factors necessary for manufacturing
organisations to understand, design for-, and manage during the
provision of advanced services.
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Systems in Servitizing Manufacturers
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Abstract

In the search of competitiveness in the knowledge-based economy,
developing a successful Product-Service Innovation (PSI) becomes
crucial for many manufacturers. In this context, the different
configurations that PSI systems may adopt is being object of intense
debate. Under this environmental uncertainty about the most
accurate configuration, manufacturers make different strategic
choices ranging from in-house development to outsourcing,
different types of alliances or even mergers & acquisitions. Lately,
some manufactures are deploying a recent configuration by adopting
project integrated teams as a new way to develop PSI. Following a
multiple case-study approach, we expect to assess four main factors
surrounding PSI systems configured by manufacturers through
creation of projects integrated teams: 1) degree of technological
innovation and complexity of PSI; 2) degree of servitization in their
business model; 3) Organizational barriers to advanced services
introduction; 4) benefits and competitive advantages arising from
the implementation of a project- based operation. In the final
discussion and conclusion derived from our research we will delve
into the study of PSI in project-based context by providing new
knowledge to illustrate this operational change and how it influences
value creation and business model configuration in servitizing
manufacturers.
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Keywords: PSI systems, Advanced Services, Organizational
Design, Integrated Project Teams.

Introduction

The introduction of services to business models in
manufacturing businesses to create value has been widely defined as
servitization phenomenon (Baines & Lightfoot, 2013; Bustinza,
Vendrell-Herrero, & Baines, 2017) With the sustained development
of servitization in recent years, manufacturers are in a continuous
search of competitiveness through the implementation of
successful PSI systems (Bustinza et al., 2019; Cusumano et al., 2015;
Rabetino et al., 2018). PSI can be understood as the offering of new
services, based on the use of innovative technological
developments, which are able to generate adding-value throughout
lifespan of products (Bustinza et al. 2018; Vendrell-Herrero et al.,
2017). As a particular type of innovation, PSI implies deep
organisational changes to adapt business to external environment

and be able to provide market-oriented solutions (Bustinza et al.,
2019; Pleiss, 2007).

Previous research suggests that to structure for PSI systems,
organizations have to explore organizational design decisions to be
successful (Raja et al., 2018, Rubalcaba et al. 2010, Santamaria, Nieto
& Miles, 2012). Among the many complexities to achieve success in
the servitization process, understanding what makes a PSI system
configuration being successful and profitable, emerges as a key
factor (Bustinza, Vendrell-Herrero & Gomes, 2019). Recent studies
delve into how in-house PSI leads the development of internal
innovation capabilities (Cusumano et al, 2015; Kindstrém &
Kowalkowski, 2014). But also, other authors have showed that many
manufacturers are not able to develop these capabilities internally,
and embrace different types of intern-firm collaborations, including
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partnerships, mergers & acquisitions or alliances (Schroeder et al.,
2016; Bustinza et al., 2019; Lafuente et al. 2017).

Therefore, literature remarks these strategic choices to develop
PSI internally or externally as a decisive sucessful factor (Raddats et
al., 2017; Lafuente, Vaillant & Serarols, 2010; Vendrell-Herrero et al.
2014). There is however in-between a third way, whose exploration,
will be the aim of this study. Integrated project team is a system of
collaborative working which have acquired increasing popularity in
engineering sector (Park et al., 2011; Roehrich et al.,, 2019). These
configurations include team members from different actors of the
value chain (manufacturers, suppliers, client) working together and
cooperating to achieve a shared aim (Kent & Gerber, 2010; Raja et
al,, 2018).

In this paper, by analysing this new type of configuration applied
on PSI system, we will address the lack of theorizing of how IPT
configuration could influence strategic choices at organisational
level for manufacturers offering advanced services. Further, we
contribute to extend the knowledge on how innovation processes
take place in that case. Likewise, we will try to study external and
internal factors that potentially may make this configuration choice
successful and ultimately collaborate to offer servitizing
manufacturers new insight into new strategic forms.

Methodology

We adopt a qualitative approach through a multiple-case study of
servitizing manufacturers implementing integrated project teams as
organisational configuration for PSI. Our selected companies ate
being analysed to find out critical information about benefits and
drawbacks of this configuration by analysing: 1) degree of
technological innovation and complexity of PSI; 2) how servitized
the business models are; 3) Pre-existing organizational barriers to
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deploy PSI; 4) benefits and competitive advantages derived from
this configuration in the servitization context.

Findings

Our preliminary findings bring new knowledge to illustrate the
operational change influencing innovation management, value
creation and business model design in manufacturers by adopting
IPT configuration. These new strategic form increases the capability
of involved organizations to co-innovate and strengthen
competitive advantages thanks to a more collaboratively intensive
relationship between involved actors. Also, lateral communication
and speed of decision making seems to be common advantages in
this type of PSI systems. On the other hand, the required high level
of coordination and trust arise as main barrier to success in such
configuration. Regarding limitations, we are aware about difficulties
to generalize results because of the multiple-case study approach.
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Abstract

In the light of industry 4.0, providers are increasingly offering their
industrial customers more advanced services enabled by digital
technologies such as the internet of things, remote monitoring, and
artificial intelligence. This trend is referred to as digital servitization,
and it is enabling significant changes in how value is created and
captured in industrial relationships. In order to fully benefit from
digital servitization, providers and customers need to transform
their relationships. However, there is limited knowledge on how a
provider and a customer govern their relationship in the context of
digital servitization. To address this gap, this paper applies the
relational view theory as a lens for studying how dyad relationships
in digital servitization can be successfully governed and
transformed. To that end, research was conducted based on multiple
case study of four dyadic relationships between providers and
customers. In total, 40 respondents from both sides were
interviewed, and data was analyzed based on thematic analysis
approach to identify relevant themes and patterns. The results
identify four components —complementary digitalization capabilities,
relation-specific digital assets, digitally enabled knowledge-sharing
routines, and partnership governance— that enable providers and
customers to profit from digital servitization. The main contribution
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is the development of a relational governance framework for digital
servitization. In doing so, we provide contribute to the servitization
literature, as we advance understanding of the central role of
relationship governance in digital servitization, and provide insights
into the transformation of provider-customer relationships.

Keywords: Digital Servitization, Industry 4.0, Governance,
Relational View.

Introduction

Digital technologies induced by industry 4.0, such as the internet
of things, remote monitoring, and artificial intelligence, are enabling
the transformation of manufacturing companies from being a
product provider to a solution provider. This trend is referred to as
‘digital servitization’, which is defined as the provision of digital
services embedded in a physical product (Holmstrém & Partanen,
2014; Vendrell-Herrero & Wilson, 2017). A key challenge is to
transform provider-customer relationship in order to fully realize
the potential benefits (Pagoropoulos et al., 2017; Lerch & Gotsch,
2015). It needs a transition from transactional to relational
interaction, but this encounters many difficulties, including
balancing risk and reward (Reim et al., 2018), finding the right level
of customization, and ensuring transparent information sharing
(Coreynen et al, 2017). The provider and customer should
understand how to govern their relationship to deal with these
challenges.

However, knowledge on this area remains limited. Previous
studies on digital servitization have widely focused on provider
perspective, with limited insights on how customers’ companies
interact with providers, and how their relationship transforms over
time. There is a need for finer appreciation of how partners can
develop their relationship if they are to successfully leverage their
complementary resources and capabilities, make joint relation-
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specific investments, and develop knowledge-sharing routines.

Develop digital

Enable offer

Align digital Invest in building latform tailored t customization and
technologies digital systems G "“ e efficiency based on
customer’s systems digital platform
. q Allocate time and Build joint digital and
Develop digital AsgiEn de@lcam@ staff resources to gain nnalydcs team to keep
for managing digital 5
competence systems know-how of business track ofkey
processes operational processes =
-—
Relation-specific digital assets c S
S5
TN
dlg&(:::;zt::y Contractual Transitional Relational |3
jovernance
capabilities g governance governance 3 'x
=3
o
=)
Digitally enabled knowledge-sharing routi ; a
Collect operational Accumulate and Align incentives to
Enhance data from physical connect data from enable increased data
transparency assets to monitor multiple sources to transparency and
performance ¢ enable optimization ¢ analysis
Undertake ad-hoc Set up regular Establish a multi-level
Utilize data and discussionstoutilize interactions to joint team to use data
knowledge insights from integrate data into for continuous
operational data joint operations improvement
Moreover,

research gaps exist in understanding the relational governance
strategies (Poppo & Zenger, 2002; Dyer et al., 2018) that are
appropriate to ensure the successful implementation of digital
servitization. To address these gaps, this study adopts the relational
view (Dyer & Singh, 1998; Dyer et al., 2018) as a lens to study how
providers and customers govern and transform their relationships within digital

servitization.

Methods

The study is based on exploratory multiple case study of four
dyadic B2B relationships between Swedish providers and customers
in various industries (telecom, forestry, energy, and mining). Data
was collected through semi-structured interviews, and we
interviewed a total of 40 respondents from providers’ and
customers’ sides. Respondents have various functional roles,
including procurement managers, R&D managers, project managers,
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and production managers. This enabled an understanding of the
cases from different perceptions. Interviews were recorded and
transcribed, and data was coded and analyzed through thematic
analysis approach to find relevant themes and patterns (Braun &
Clarke, 2006). The identified categories were then clustered into
second-order themes, and then converged into aggregate
dimensions (Gioia et al, 2013). As data was aligned with the
theoretical framework of the relational view, its four determinants
of relational rent (complementary resources and capabilities,
relation-specific assets, knowledge-sharing routines, and effective
governance) were the basis for developing the aggregate dimensions.

Results

Figure 1. A relational governance framework for digital servitization

Complementary digitalization capabilities: Complementarity
is found to be the trigger for initiating and preserving the
relationship. A company would establish a relationship if the
potential partner has the digitalization capabilities that the company
lacks. Therefore, partners should assess the potential benefits of
combining provider’s expertise and customet’s business knowledge.
This evaluation continues throughout the relationship, as partners
continue to monitor the evolution of these capabilities and reassess
complementarity. This is especially true due to the rapid
development of digital technologies.

Relation-specific digital assets: When complementarity exists,
partners invest in relation-specific digital assets. Results show two
perspectives with this regard. The first is investment in aligning
digital technologies. This tends to start with developing digital
systems for operations, and with time, it evolves to developing a
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digital platform that can lead to further efficiency and offer
customization. The second aspect is investment in the development
of digital competences. This is enabled by assigning dedicated staff
for the management of digital systems, but partners need to
continue allocating required resources for further developing their
know-how. This is likely to lead to building a joint team for analytics
in order to keep track of processes and exploit new business
opportunities.

Digitally enabled knowledge-sharing routines: Setting up
knowledge-sharing routines is key for success. These routines are
digitally enabled and data driven, as data is collected, analyzed and
transformed into knowledge through digital means. Our findings
show two aspects in this regard. The first is developing routines to
boost transparent knowledge-sharing, and this is done through data
collection from physical assets, so performance can be monitored.
As the relationship develops, partners connect data from multiple
sources to further enhance transparency and analysis, but this
requires continuous alignment of incentives. The second aspect is
developing routines for knowledge utilization, as knowledge has no
value if not acted upon. At an eatly stage of the relationship, this
tends to be undertaken through ad-hoc discussions, but then
partners set up regular meetings to integrate data and utilize
knowledge. When the relationship develops even further, a useful
practice is forming a joint team for utilizing knowledge for
continuous improvement.

Partnership governance: Agreeing on governance mechanisms
is vital for benefiting from relation-specific digital assets and digitally
enabled knowledge-sharing routines. The findings show that the
balance between control and flexibility get adjusted over time as
mutual trust develops. The relationship usually begins with a highly
contractual governance approach, with a high level of control in order
to safeguard partners’ interests. When trust grows, fransitional
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governance approach is taken, where partners revise their contract to
be more efficient. At a more mature stage, partners apply relational

governance approach that is highly based on trust with no rigid
control.

Conclusion

The study contributes to digital servitization literature by
highlighting how the relationship transformation unfolds, as
previous studies have widely focused on the provider’s
transformation journey rather than the entire provider-customer
relationship. The study also stresses the vital role of governance
mechanisms, which need to be progressively developed over time.

In terms of managerial implications, the study provides insights
for managers involved in servitization efforts in manufacturing
companies, in addition to managers in companies procuring digital
services. The study guides provider and customer to transform their
relationship for maximizing the benefits of digital servitization, and
helps them make informed decisions to prioritize resources. It also
guides managers to gradually develop governance approaches at

different maturity levels of the relationship.
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Abstract

The energy sector is changing. There are several main trends that
can be highlighted, among them are decarbonization (as a
consequence to the international commitments against climate
change), electrification (electricity is turning into the main energy
vector even in transport as electric vehicles and batteries are
becoming a key element for the transition), and decentralization. In
addition to these, there are other trends such as the development of
digital technologies (artificial intelligence, internet of things, cloud
and blockchain), which can bring about the development of new
business or business models, the appearance of new players in the
sector and the improvements in the performance levels of existing
companies (Wei, Sanbron & Slaughter, 2019).

As a consequence, the business model of traditional electricity
companies is in the process of being transformed. This is mainly
due to the growth in: the development of distributed generation,
which includes solar photovoltaic and other renewable energies, the
storage of electrical and thermal energy, as well as more active
electricity demand management, which is pushing these companies
to organize their activity around electricity as a provision of services
and not as the supply of a product as it has been in the past (Hamwi
& Lizarralde, 2017). Similarly, in this context, different business

1 We would like our paper to be included in the “Technovation special sessions”.
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models are emerging, whose design will have an impact on their
economic performance.

Developing a new business model implies the need to have an in-
deep knowledge of the needs of customers, the achievement or
failure that competitors result with the objective and the
technological and organizational trajectory.

Taking into consideration this framework, business models in the
electricity sector are organized under a specific legal, policy and
regulatory framework; which can even determine a part of the
income and, to a certain extent, the viability of these models. In this
mannet, and as an example, in recent years, different mechanisms
have been proposed to support the development and
implementation of low carbon emissions electricity generation
technologies, such as photovoltaic solar, as well as associated
technologies such as the storage of electrical energy in batteries and
the software that monitors physical parts in virtual. Hence, the
electricity sector is changing, from the management of a product to
the management of a service as will be explained next. This work
aims to shed some light on the ways that these developments are
taking place.

In order to do so, the academic literature on business models in the
electrical field will be reviewed first. Some authors consider that the
literature on this topic is scarce (Burger & Luke, 2017), and the
existing tends to associate these models with a particular technology
(for instance solar photovoltaic or blockchain).

Therefore, there are different classifications of business models. In
this sense, the service offered, the market segment to whom it is
directed, the income flow (Burger & Luke, 2017) or the positioning
in the value chain of the traditional electricity sector can be taken as
an element for classification (Abella et al., 2015). From this
perspective, business models tend to be grouped into three broad
categories: distributed electricity generation, electricity demand
management and zonal aggregate systems (as a combination of the
first two categoties).

Other sources refer to the transformation of the business model of
traditional utilities, such as (PWC global power & utilities, 2016) and
(Bryant, Straker & Wrigley, 2018). In this sense, a possible
classification raises the development of the business models of
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these companies to face the challenges that the new framework is
bringing. This can be accomplished under two parameters: the
degree of disintegration and the degree to which the business model
focuses on a product or service.

In this sense, energy has been understood as a product up until now
and the whole electricity value chain was organised around utilities
in order to help them offer this essential product. In this regard, a
transition to alternative soutrces has a particular focus, developing a
wider range of business models based on services.

Other classifications collected in the literature distinguish between
three major business models: those in which assets belong to
consumers, services offered by third parties and energy
communities (Hamwi & Lizarralde, 2017). There are other
approaches such as Wei et al. (2019) or Burger and Luke (2017).
Other authors, in the exercise of analyzing the new business models
have identified two fundamental types, those that give greater weight
to the consumer (aggregators, peer-to-peer electricity exchange and
energy as a service) and the facilitators of renewable energy supply
(models of community property and payment as consumed [pay-as-
you-go)).

There is also literature related to business models that, in relation to
distributed generation, can be developed in developing countties
with low rates of electrification of the population or in isolated
areas of the electricity grid (Couture, Pelz, Cader & Blechinger,
2019).

On the basis of this bibliography, a review of the new business
models will be carried out in order to detect new trends. Therefore,
the authors will develop a new scheme that will try to offer a more
complete vision than the partial one that is detected in the
references.

In addition, companies from different contexts will be identified,
and how are positioning themselves in these business models. This
will lead to an understanding of the main business trends. This
document will not focus on the business models that have emerged
in developing territories, although it is likely that some of the
models detected will be replicated in those countries.

Keywords: Electricity sector, distributed resources, business
models.
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Abstract

We are now at the beginning of the fourth industrial revolution. An
important development is the Internet of Things (IoT). In smart
industry, manufacturing companies use more and more sensors to
measure such dimensions as temperature, humidity, pressure, water
quality, gases and chemicals, smoke, infrared, fluid levels, images,
and movement and acceleration.

Internet of Things (IoT) make a significant reshaping of industry
possible (Porter & Heppelmann, 2015). This may materialize
through service enhanced products and new business models (Friess
& Riemenschneider, 2015). Hence, 1oT allows for more efficient
production and higher customization levels offering promising
opportunities of its application in many industries. Indeed, research
recognizes the potential of IoT for manufacturers as they are
moving from product-oriented companies to service-oriented ones
(de Senzi Zancul et al, 2018; Georgakopoulos, Jayaraman &
Georgakopoulos, 20106).

This research attempts to deepen the understanding of potential
benefits and challenges of adopting IoT technologies, in the pursuit
of offering value-added services. We seek this aim by assessing
industry’s readiness to adopt 1oT technologies. The context of this
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research is confined to Small and Medium sized Enterprises (SMEs)
in the manufacturing industry. This research responds to calls on
further exploring the possibilities of digitization and servitization
(Coreynen, Matthyssens & Bockhaven, 2016; Raddats, Kowalkowski,
Benedettini, Burton & Gebauer, 2019; Rymaszewska, Helo &
Gunasekaran, 2017; Vendrell-Herrero, Bustinza, Parry &
Georgantzis, 2016) and the limited consideration of servitization
reseatch in the SME domain (Kowalkowski, Windahl, Kindstrém &
Gebauer, 2015).

Research method and findings

We are working on a large-scale empirical investigation in SMEs
in the Province of Limburg in the Netherlands. We investigated
manufacturers operating in several industries who e.g, make
brewery machines, solar panels, cheese cutting machines, vegetable
washing machines, garage doors. The research is guided by an IoT
readiness framework based on the Capability Maturity Model (CMM
-see appendix; Paulk, Curtis, Chrissis & Weber, 1993). The
framework determines companies’ IoT readiness by measuring five
dimensions which are: organization, data intelligence, production
process, service process and customer. Our approach is divided into
three phases:

1. Literature review and initial survey (pilot) among three
companies;

2. 20 SMEs participated in the following 5 steps within half a
year (1) online survey; (2) knowledge session; (3) in-depth
interviews; (4) reports to individual companies; and (5) a meet and
match session with I'T or knowledge parties.

3. Longitudinal study on implementation processes of IoT and
the success and failure experiences. This phase will take place in
2019 and 2020.

The results of Phase 2 are visualized in a radar chart as shown in

figure 1. Each dimension comprised of ten to twenty items. The
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online survey served as a baseline as companies had to assess their
own loT readiness. Results were further explored by in-depth
interviews leading to a more objective outsider view on the status
quo.

IOT Maturity

O'gawsﬂ_a'LO'\

p 5 5Data
ustormen intelligence =t \Websurvey score
=t [Nt Erview results
e Maximum
. Production
Service proces:
5 Jrocess

Figure 1. IoT Maturity matrix average for 20 SME’s in manufacturing

industry

The average of the 20 companies was used to benchmark the
results of each individual company with the average scores. Some of
the striking findings are:

o Companies overvalue their own performances. Self-reported scores by

the survey were higher than the scores measured in the interviews.

o The dimension Data Intelligence’ scored lowest, in the online survey

as well as in the interviews. On this dimension, companies
reported concerns about skilled personnel and security.

o The dimension ‘Service Process’ scored bighest. The item ‘ToT offers

opportunities for our After Sales Services” was highly ranked and

often mentioned in the interviews.
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Discussion and future research

The experiences of these 20 companies with IoT
implementation vary from none, to just starting, and to having
experience. Therefor the average in Figure 1 is not very interesting
as such. In Phase 3 we will compare the results of companies with
companies who in the same phase of implementation.

The aim of the research is to understand the IoT readiness of
SME:s in the region over a period of time. One of the preliminary
conclusions is that there are big differences between companies and
that traditional manufacturing companies are still wondering if and
how they should implement IoT. Therefor we want to develop a
framework in which we link the characteristics of the SMEs to
success and failure factors of implementing IoT. This will be part of
the design approach we are developing for companies who consider

implementing IoT.
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Abstract

The application of digital technologies within servitization is an
emerging phenomenon. Research to date has identified the use of
different digital technologies by manufacturers to enhance their
servitization efforts, such as the Internet of Things, cloud
computing and big data. However, the application of these
technologies within the servitization domain has had limited
attention using an innovation lens. This is despite digital
technologies often resulting in improved or extended service
offerings (e.g, temote diagnostics to enhance an existing
maintenance service), new service offerings (e.g, an availability
offering) or even new service business models (i.c., replacement of a
product business model with a service business model). The current
study aims to investigate different types of service innovation
modes, from incremental through intermediate to radical, with a
particular focus on the latter, which is often seen as most important
for improving manufacturers’ performance but remains elusive in
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practice. Due to the limited extent of existing work in this area, case
studies are used to investigate the phenomenon, as they facilitate the
collection of rich data sets enabling development of academic and
practical insights.

Keywords: Digital technologies, Servitization, Radical and
incremental innovation.

Introduction

There is growing interest from academics and practitioners about
how digital technologies can enhance manufacturers’ servitization
efforts. For example, lift manufacturer Otis is using big data and
predictive analytics to improve the performance of its traditional
maintenance business. The application of these technologies has
mainly been considered with regards to their impact on
manufacturers’ service offerings, either improving or extending the
way in which current offerings are delivered or facilitating creation
of new service offerings (Lerch & Gotsch, 2015). Some research
also suggests that manufacturers may be able to use digital
technologies such as cloud computing to transform their traditional
product-centric business models towards service-centric models,
where services (provision of computing) replace products (sale of
computers) (Barrett et al., 2015).

While new digital technologies, such as big data, are often
considered innovative per se, research to date has tended to not use
a service innovation lens to consider how manufacturers use digital
technologies as part of servitization. This is despite the likelihood
that an innovation lens, aligned to incremental and radical
innovation modes, could help to explain how manufacturers deploy
digital technologies and the opportunities and risks of doing so.
Thus, the purpose of this study is to investigate, within the
servitization domain, different innovation modes using digital
technologies. In particular, occurrences of radical service
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innovations will be purposively sampled and explored as work in
this area is scarce despite servitization literature often calling for it.

Literature Review

A number of digital technologies are potentially applicable in the
servitization domain; for example, the Internet of Things (IoT),
cloud computing and predictive analytics (Ardolino et al., 2018).
Equally, large complex data sets (often termed ‘big data’) can now
be converted into valuable information to enhance competitive
advantage (Opresnik & Taisch, 2015). For example, digitised ‘smart’
product-service systems (PSS) are developed through networking
and management of connected devices (Allmendinger &
Lombreglia, 2005).

Service innovations are often categorised as radical or
incremental (Ordanini & Parasuraman, 2011). Service offerings with
minor changes to existing characteristics are categorised as
incremental service innovation while ones with a new set of
characteristics are categorised as radical service innovation (Gallou;
& Weinstein, 1997). While innovation is often presented as a
dichotomy, it is more likely to be a spectrum, with varying degrees
of innovativeness (Story et al., 2014), with incremental and radical
modes at extreme ends and intermediate modes in-between.
However, innovation level is a relative concept, determined to some
extent by the actor concerned, with one company’s incremental
innovation being another’s intermediate or maybe even radical
innovation.

Within manufacturers, different service innovation modes are
apparent. For example, collecting and analysing operational data to
enhance maintenance services for forklift trucks (Ulaga & Reinartz,
2011) (incremental service innovation). Engine manufacturer Rolls Royce
utilising digital analytics and the IoT to create their ‘power by the
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hout’ service offering (Barrett et al., 2015) (iuntermediate service
innovation). A shoe insole manufacturer developing digital products
to disrupt existing provider/customer relations (Coreynen et al.,
2017) (radical service innovation). As previously highlighted, specifying
the innovation mode can be problematic since it could be argued
that Rolls Royce’s ‘power by the hour’ concept is a radical
innovation as the company was the first that offered engine
availability as a managed service. Yet, it has not fundamentally
changed how the company views itself, which is described as one of
world’s leading industrial technology companies (Rolls Royce, 2019);
that is, it is still essentially a product company.

Despite the importance of radical service innovation for
affecting manufacturer performance (Johansson et al., 2019), there
are relatively few documented examples of this being successfully
undertaken (Raddats et al., 2019). The exception to this is IBM's
historic switch from a computer manufacturer to services and
solution provider. Indeed, more recent examples such as General
Electric's Predix platform (used to collect and analyse big data)
demonstrate the difficulties for manufacturers of monetising digital
technologies as part of radical innovations (Sklyar et al., 2019).
Manufacturers may have greater difficulties than service companies
developing radical innovations since it is not easy for them to ‘break
free’ from their traditional product businesses (Burton et al., 2017),
thus limiting the extent to which digital technologies can disrupt

existing operations.

Methodology and Potential Contribution

A qualitative case study methodology is proposed to investigate
how manufacturers are deploying digital technologies as part of
service innovation. This approach is suitable since there are unclear
boundaries between the phenomenon under investigation and the
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context of the study (Yin, 2017). A number of purposively sampled
case studies will be developed highlighting how digital technologies
help manufacturers to develop service innovations, using different
innovation modes: 1) improve or extend existing service offerings
(incremental mode); 2) develop new service offerings (intermediate
mode); 3) change the company’s business model (radical mode).
One case study will be presented at the conference.

The potential contribution of the work rests on a better
understanding of how digital technologies can be deployed in a
servitization context. By using an innovation lens, the study will
present a novel interpretation of this emerging phenomenon aligned
to different service innovation modes. The prevalence of radical
service innovations through digital technologies will, in particular,
be considered (through having multiple case studies), since these are
promised to provide greatest benefits to manufacturers yet remain
scarce in practice.
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Abstract

Industry 4.0 and the IIoT (Industry Internet of Things) are
prevailing trends that influence nearly all industries, including the
low-tech' textile industry. The purpose of this article is to explore
what co-creation practices manufacturers use to exploit the
opportunity of platforms in an Industry 4.0/II0T context. It also
intends to identify the trajectories of changes in companies’
platform strategies for product-service offerings. Using an
interpretive methodology, we observe four cases of Chinese textile
manufacturers transforming to a platform-based business model,
thereby upgrading value co-creation (VCC) in an enhanced product-
service innovation (PSI) system. Based on the cross-case analysis,
the starting point and three distinct transition routes are identified:
1) Starting from offering standard products; 2) plus customer-
centric offerings; 3) plus value-adding services; and 4) plus
integrated personalized solutions. This study contributes to the
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servitization research by linking the recent focus of the VCC theory
and the recent strategic management insights on platforms. This
research constructs the basis for a theory that extends the
servitization trajectory model in a platform leverage lens.

Keywords: Servitization, product-service innovation, value co-
creation practice, platform leverage logic.

Introduction

Confronted with the present challenges of Industry 4.0 / IIoT,
manufacturers are forced to transform themselves from traditionally
a relatively independent part in the value chain to an interactive
actor in an integrated network enabled by platforms (Ardolino et al.,
2018; Frank, Dalenogare & Ayala, 2019). The use of platforms leads
to new ways of doing manufacturing businesses (Bustinza, Vendrell-
Herrero & Baines, 2017; Tao & Qi, 2017) and enables product-
service innovation (PSI) (Sanchez-Montesinos et al., 2018; Martin-
Pefia, Diaz-Garrido, & Sanchez-Lopez, 2018).

Building on a platform typology, we describe platforms as IIOT-
enabled environments containing dynamic relations of technologies,
interactions, processes and humans, which act as a foundation where
platform providers stimulate value co-creation (VCC) with their
network of complementors and gain competitive advantages by
orchestrating resources and leveraging network effects (Perks et al,
2017; Ramaswamy & Ozcan, 2018). Platform strategies aim at
strengthening companies’ product-service offerings (Cenamor,
Sjodin & Parida, 2017; Jagstedt & Persson, 2019). Research has
recognized the potential of platforms for traditional manufacturers
transforming to novel digitalized product-service business models
(Vendrell-Herrero et al., 2018).

Exploiting new and often uncertain opportunities from a
platform-based PSI system requires a better understanding of the

co-creation logic between internal and external actors (Ostrom et al.,
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2015; Li & Found, 2017; Lenka, Parida & Wincent, 2017). Prior
studies have identified how the manufacturing industry struggles
with service-based innovation, indicating pathways to boost
servitization (Visnjic, Wiengarten & Neely, 2016; Coreynen,
Matthyssens & Van Bockhaven, 2017; Jovanovic et al.,, 2019). The
PSI literature has recently stressed the need for an external root
(e.g., knowledge intensive business services) which can definitely be
beneficial to manufacturers lacking the necessary capabilities to
strengthen their service offerings (Bustinza et al., 2019a; Bustinza et
al., 2019b).

This research focuses on exploring the VCC practices enabled by
platforms in the IIoT context. The article contributes to the
network research and the servitization literature by exploring (i) how
companies co-create value through Industry 4.0/ IIoT platforms,
and (i) how do companies evolve to reach the potential set of
platform-based business models.

Research methodology

Interpretive multiple case study was conducted because the topic
of platform leverage is new and scarcely explored, and the
interpretive methodology uncovers new relationships among key
dimensions of over relatively unstructured, dynamic market strategy
(Matthyssens & Vandenbempt, 2003). For detailed analysis of the
phenomenon and for comparison across cases, a comparative
multiple-case design as advanced by Eisenhardt (1989) and Yin
(1994) was selected.

Our empirical database consists of data on four Chinese textile
companies located in a specific area of east China that represents an
industrial cluster specialized in textile products. All companies are
pioneers selected from 2017 China smart manufacturing pilot
demonstration project in the textile industry’. Two of them are fiber

80



8th International Business Servitization Conference, San Sebastian

manufacturers (i.e., Co. Huaxing and Co. Huading) and the other
two are apparel manufacturers (i.e., Co. KuteSmart and Co. Ruyi).
According to Strozzi et al., (2017, p. 6579), ‘China is leading the
development of the enabling technologies of the Smart Factory’.
The textile industry is one of the key sectors of China’s industrial
reform called ‘Made in China (MiC) 2025 plan’ (Li, 2018). We look
behind the co-creation practices of the Chinese textile industry to
uncover how Chinese textile manufacturers develop their platform
strategies and what VCC practices they apply.

As empirical fieldwork, a variety of data gathering methods was
used, ensuring construct validity through triangulation of data
(Beverland & Lindgreen, 2010). First, we consulted with industry
experts about the cases and why they are considered best-practice
examples within the Chinese textile sector. Second, prior to
interviewing the cases, we collected secondary information on them
by reading their websites, promotion materials and consulting other
available information. Third, we conducted a series of semi-
structured, in-depth interviews with the cases’ top management, the
marketing (or the front-end) department and the production (or the
back-end) department. This provided an understanding of the
drivers, inhibitors, steps and practices of companies’ platform
strategies.

Findings and discussion

Building on the radical and incremental nature of technological
innovations (Dewar & Dutton, 1986), this study extends the
architectural leverage logic (Thomas, Autio, & Gann, 2014) into a
platform leverage framework, containing two dimensions (i.e., the
incremental & radical innovation, and the transaction & production

leverage), resulting in four categories: transaction-incremental (TT),
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transaction-radical (TR), production-incremental (PI), and
production-radical (PR) innovations (Figure 1).

The selected companies have strong symptoms of platform-type
operations and demonstrate characteristics of platform strategies.
They have responded to the call of MiC 2025 initiative and
gradually restructured their PSI system towards smart factory
business models. Table 1. demonstrates how the selected case
companies developed their platform strategies and what VCC
practices they applied.

All case companies look for ways to open new business
opportunities and add value for their customers by leveraging
platforms. We display the case companies’ trajectories in the
platform leverage framework (Figure 1). Based on the cross-case
analysis, the starting point and three distinct transition routes across
the platform leverage logics are identified: (1) Starting from offering
standard products; (2) plus customer-centric offerings; (3) plus
value-adding services; and (4) plus integrated personalized solutions.

As such, this study constructs a framework for understanding
VCC practices in platform-based PSI systems in the context of
Industry 4.0 / IIoT. This research constructs the basis for a theory
that extends the servitization trajectory model (Visnjic, Wiengarten
& Neely, 2016) in a platform leverage lens. We respond to
Kohtamiki and Rajala’s (2016) call for research on how digitalization
impact on the practice of VCC, and Frow, Mccall-Kennedy and
Payne’s (2016) call for additional studies on VCC practices in
platform-related settings.
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Figure 1. Case companies’ evolution in platform leverage framework
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o Key stage:
Materializing

o Platform logic: P1

Co. Huading

Incident:

Launching a digital

factory producing

nylon filament

e Motive: For
reduced lead
time and more
stabilized
product quality

o Key VCC
practice: Co-
designing with
suppliers in the
digital dyeing
and printing
business

o Key stage:
Materializing

o Platform logic:
PI
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Incident: Building a
Cloud-based
manufacturing
platform
o Motive: For
achieving flexible
production
Key VCC practice:
Promoting co-
ideation based on
research centets,
universities and
institutions;
Setting rules to
control the
innovation
network
o Key stage: 1.
Linking, 2.
Institutionalizing
o Platform logic: PR

Incident:

Establishing a mass

customization

platform

e Motive: For suiting
clients’
individualized
needs

o Key VCC practice:
Linking material
and accessaty
suppliers to the
“Co-innovation
hub”; Analyzing
data collected in
“Customization
Big Data Center”;
Enabling real-time
communication to
co-design with
clients

o Key stage: 1.
Linking, 2.
Materializing

o Platform logic: TR
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Step 2
Incident: Incident:
Developing an Developing a web-
integrated Cyber- based dP gb d
Physical System ased custriute
. l\}/,[otivz?' For manufacturing
e system
coilabotrl?tlons o Motive: For
ac C;SS he improved machine
gio uction utilization and
ocess more flexibility in
o Key \‘/C~CC production
fesigning with | * 5y VCC practice
gning Building the

software suppliers
and industry
experts

o Key stage:
Linking

o Platform logic:
PR

“talent network”
program; Setting
rules; Co-
designing with
firm partners; Co-
launching with a
government
pattner

o Key stage: 1.
Linking, 2.
Institutionalizing

o Platform logic: PR

Step 3

Incident: Developing
a B2B e-commerce
platform

e Motive: For
creating
connections with
customers and
reducing time to
market

Key VCC practice:
Interacting with
customers;
Listening to their
requirements and
comments; Mutual
adaptation;
Nurturing
cooperative culture
within the
platform

Key stage: 1.
Materializing, 2.
Institutionalizing

o Platform logic: T1

Incident: Building a
mass customization
platform
e Motive: For
satisfying clients’
individualized
expectations
Key VCC practice:
Connecting
designers and IT
suppliers for ideas
on the
customization
system;
Transferring Ruyi’s
offline clients into
the platform;
Continuously
developing the key
technology
o Key stage: 1.
Linking, 2.
Institutionalizing
o Platform logic: TR

Incident:

Developing an

integrated

operating system

o Motive: For
collaborations in
a networked
manufacturing
setting

o Key VCC
practice:
Establishing a
research
department and
encouraging
internal co-
innovation

o Key stage:
Linking

o Platform logic:
PR

Incident:
Developing cross-
border e-commerce
e Motive: For the
quick response to
market request
Key VCC
practice:
Interacting with
customers;
Collecting and
analyzing
customer data;
Turning their
wishes into
product features
and quality
requirements
o Key stage:
Materializing
o Platform logic: TI
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Incident: Building a
solution platform
for manufacturers
e Motive: For
serving customers
in other industries
and creating more
sources of
revenue
Key VCC
practice:
Cooperating with
the national I'T
ministry and
jointly
establishing a
practice base for
manufacturers
o Key stage:
Materializing
o Platform logic:
TR

Step 4

Incident:

Developing a high-

end smart retail

platform

o Motive: For
meeting the
individual needs
of high-end
customers

o Key VCC
practice:
Collaborating
with the world's
only listed luxury
e-commerce
company
Secoo in the
fields of smart
retail and develop
the marketing
model of M2B2C

o Key stage:
Materializing

o Platform logic:
TR

Table 1. The four companies’ key VCC practices in platforms
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Servitization in Manufacturing SMEs:
Exploring its Links with Industry 4.0
Implementation Drivers

Eduardo Sisti, Miren Estensoro, Miren Larrea

Orkestra-Basque Institute of Competitiveness and Deusto Business
School

Abstract

The implementation of Industry 4.0 relates to gains in productivity
and the generation of new sources of income (BCG, 2016). One of
the most important (and synergetic) new avenues is the
development of servitization (Kamp et al., 2016) which has critical
implications for territories (Lafuente, Vaillant &Vendrell-Herrero,
2017). This is especially important for the Basque Country that
stands out for its manufacturing tradition and its composition based
on SMEs. This paper focuses on how manufacturing SMEs
approach servitization in order to be part of the Industry 4.0.
transition paradigm and it makes two main contributions. First,
through a regression analysis conducted on 174 manufacturing
SMEs from Gipuzkoa (Basque Country, Spain) we identify the
drivers for servitization in manufacturing SMEs, which include
strategic, operational and social drivers. Preliminary results show
that social drivers and specifically the cooperation culture of the
firm are critical for SME servitization. Complementary, the
qualitative data gathered through interviews make possible to go
deeper in the understanding about the challenges for SMEs in the
servitization processes. Second, when discussing the findings and
deriving managerial implications for SMEs, a special focus is done
on lessons for policy makers. At this matter, the need of SMEs for
external assistance by integrating proximity agents like county
development agencies or the importance of adapting to specific
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territorial conditions contribute to the discussion for overtaking the
micro-level approach in servitization research.

Keywords: Servitization, SMEs, manufacturing industry, drivers,
inclusiveness.

Theory and hypotheses

The conceptual approach of the paper focuses on the interaction
(& synergies) between three topics of interest. First, the
development of industrial servitization related to strategic,
operational, and social drivers at firm-level (Gebauer et al., 2005;
Cook et al., 2006; Kowalkowski et al., 2012; Lay, 2014; Parida et al.,
2014; Li et al., 2015; Kiel et al., 2017; Vendrell-Herrero et al., 2017,
Raddats, et al., 2019; Sklyar et al., 2019). Second, Industry 4.0 refers
to the effects and adoption of new technological advances (i.e.
connectivity in the factory) in the flexibility and productive
efficiency; and at the same time, it has business models changes
such as the new opportunities for the provision of services
(Navarro & Sabalza, 2016; Frank et al., 2019; BCG, 2015). Third, the
small scale of firms is usually related to a less capacity to support
the development of services (Neely, 2008; Li et al., 2015; Chalal et
al,, 2015) as well as the transition to the Industry 4.0 (Muller &
Voigt, 2017; Schumacher, Erol & Sihn, 2016; Faller & Fedmuller,
2015). To sum up, the exploration of the influence identifying the
transition drivers for servitization is a challenging issue for SMEs.
Therefore, the following hypotheses are proposed:

Hi. The strategic sopbistication (& pressures) is positively related to
SMESs’ servitigation.

H2. Higher operational capabilities are positively related with SMEs’
servitization propensity

H3. Greater collaboration culture of the firm is positively related to SME’s
servitization
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Methods

Research process

The research process behind this paper has been developed

through seven bimonthly workshops inspired by action research
methodologies (Karlsen & Larrea, 2014; Larrea et al., 2018).
Researchers, facilitators (county development agencies) and policy

makers (provincial council) participated in these workshops. The

shared goal was to analyze the situation of SMEs and to help them

to step into the Industry 4.0 transition path. One distinct outcome

for this transition is servitization. Then, some other conditions are

classified according to the drivers mentioned before (Table 1).

Type Driver

Strategic
thinking
Market
acceptance

Strategic

Competitors’
behaviour

Financial
resources
Profitability
and efficiency

Operational |y lified staff

Infrastructures

Alliances and
cooperation in
the innovation
Social system
Organizational
model and
resilience

Description

Degree of top management involvement and a
holistic approach

Assesses to what extent the market/sector
where the SME operates is one in which there
is pressure or possibilities to advance within
Industry 4.0 transition

Identifies where in the value chain the SME is
positioned and how its relationship with other
(often bigger and client but also competitor)
firms in the chain

The potential of the SME to make new
investments

The potential of profitability and efficiency of
new investments for Industry 4.0

Assessment of the qualification of staff, and
the possibilities to increase their skills
Availability of high-speed networks in their
industrial area or town

Assesses the development of cooperation with
other SMES, customers, and suppliers or
through alliances with actors from the
innovation system

Assesses whether the managerial and
organizational models are adapted to context
changes

Table 1. Drivers for Industry 4.0 implementation
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The empirical analysis is executed through a mixed-method
approach (Creswell, 2003). First, the quantitative analysis is carried
out by means of an econometric estimation which helps to identify
the relative importance of the drivers. Second, the qualitative
analysis is made trough 8 semi-structured interviews to inquire
deeper on the understanding of drivers’ effects.

Sample and data collection

The sample of analysis contains 174 manufacturing SMEs with
between 20 and 99 employees from Gipuzkoa province (Basque
Country, Spain). Data was collected by the staff of the county
development agencies from Dec-2017 to May-2018. Semi-structured

interviews are conducted by authors.

Variables

Dependent variable. Servitization is measured using a 4-point
Likert scale. Also, it is transformed into a binary variable (Agree=1;
disagree=0) to test it in a logit model.

Independent wvariables. Nine conditions for Industry 4.0
transition are collected using a 4-point Likert scale. Due to the high
correlation between them, groupings have been carried out by
means of a factor analysis.

Control variables. Firm-level size (logarithm of sales), age
(calculated using the year of creation from the SABI-Informa
database), and sector technological intensity (using dummy
variables) are included to control.

Preliminary results
The first general issue to note is the low degree of servitization

development among the surveyed firms. This is complemented by

93



8th International Business Servitization Conference, San Sebastian

qualitative information stressing their lack of knowledge on the
concept and priority towards servitization. On the other hand, the
preliminary results of the econometric estimation highlight the
statistical significance of the development of alliances in the field of
Industry 4.0; then, it seems that collaboration increase the
probability of servitization. This confirms the implications of the
importance of having a territorial ecosystem for innovation that
fosters cooperation and collaboration between companies, KIBS,
and other actors in the innovation system (Lafuente et al., 2017).
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Abstract

The introduction of digital-based services and technologies within
production processes and products challenges local productive
systems with traditional specializations in manufacturing. Territorial
servitization is a potentially feasible solution, since it is compatible
with the place-based division of labour and decentralized
organization featuring many such systems in old industrialized
countries. However, it asks for a coordinated set of structural
factors underpinned by specific systemic conditions. An appropriate
place leadership (PL) plays an important role in regulating the
coordination of systemic conditions. However, if either structural
factors are weak or place leadership is based on a closed club of
private interests, TS trajectories may be entrapped by inertia or even
deliberate resistance to change. This paper aims to pave the way for
an empirical analysis of such phenomena. We build on a previous
work on the relations between local manufacturing configurations,
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specialization in service activities, and systemic performances in
contemporary Italian local productive systems. The results indicated
the possible presence of TS trajectories only when specific
knowledge intensive services are localized in the manufacturing area.
We propose a variation that allows a first control of PL’s possible
impacts.

Keywords: Territorial servitization; place-leadership; local
productive systems; empirical analysis.

Introduction

We build here on two recent papers that touch upon,
respectively, conceptual and empirical sides of a line of research on
territorial servitization (TS) in local productive systems featuring a
manufacturing specialization driven by SMEs. The first paper
(Bellandi and Santini, 2019) presents a novel conceptual frame to
explore how types of place leadership (PL) could combine with
structural patterns impinging on territorial servitization (T'S)
trajectories of different strength. Here, PL might help or obstruct
rerouting of a manufacturing Local Productive System (LPS)
towards a product-service system specialization (PSS). The second
paper (Bellandi et al., 2019) presents an empirical analysis on Italian
cases, and aims at shedding light on the roles played by different
classes of knowledge intensive business services (KKIBSs). KIBSs
enter manufacturing processes and have different impacts on both
TS and performances of different types of LPS.

After recalling the main results of the two papers above, we
discuss the problem of identifying statistical variables related to PL
in LPS. According to the first papetr, we propose some possible
proxies of PL to combine them with the frame of the second paper
and implement a comprehensive empirical analysis.
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Place leadership in emerging product-service systems: A
conceptual frame

Since TS is a systemic and place-based trajectory (Lafuente et al.,
2017), its strength and stability depend on an appropriate
combination of specific structural factors innervating a place
(Gomes et al, 2018). LPS present different patterns of local
entrepreneurial, institutional structures, and embedded specialised
competences. Bellandi & Santini (2019) recall a specification of such
factors in terms relevant to TS trajectories: I. a multiplicity of
specialized competences within and around the manufacturing value
chain, which represents a potential demand for highly specific
KIBS; II. an institutional context of local and multi-scalar
governance that lowers local transaction costs and fosters
collaborations between manufacturing SMEs and KIBS providers;
III. an entrepreneurial drive that expands the experimentation of
new business models and new institutional mechanisms. The level
and quality of the three factors trigger different types of TS
trajectories, from Strong TS (STS) to Mild, Weak, or even Unstable
TS. STS trajectories are related to patterns of high levels in all three
factors. LPS manufacturing firms systematically exchange
knowledge with new local or localized KIBS. Advanced services
combine with manufacturing processes and product functionalities,
playing a role as innovation bridges. STS trajectories allow the
convergence to PSS. In case of weaker patterns in one or more
factors, feasible TS trajectories have a lower strength and may be
conducive at best to the surfacing of some niches of product-
service solutions within the traditional manufacturing system.

The strength of the three factors depends on the availability of a
set of specifically adapted systemic conditions, such as training
structures for digital-aware skills and business culture, digital
infrastructure and intermediary platforms (online marketplaces,
social media and creative content outlets, application distribution
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platforms, price comparison websites and collaborative economy
platforms). Influencing, building or adapting systemic conditions
imply the exercise of high-level strategic (Schumpeterian) functions
within the institutional and business context. Bellandi and Santini
(2019) relate such strategic functions to the concept of PL
(Sotarauta & Beer, 2017). The same PL may be stronger or weaker,
being more or less able to have an impact on structural factors. In
some cases, a contestable and composite leadership is constituted on
the capability to mobilize a large part of the local endowment,
mediate conflictual views and interests, and support positively the
factors of stronger TS trajectories. In other cases, systemic
conditions are driven by few actors enjoying entrenched positions
of local economic and political power, and they may express a
deliberate resistance to change if solutions reconciling rents for the

élite and rerouting are not found.

Agglomerative patterns of manufacturing and service
activities

The empirical analysis in Bellandi et al. (2019) presents two parts.
The first is aimed at detecting localization patterns of service
activities in Italian LPS in the last decade, distinguishing knowledge
intensive services (KIS) for the business sector (KIBS). It focusses
on the classification proposed by Cusumano et al. (2015): knowledge-
intensive financial services are related to the smoothing services,
which do not alter the product functionality; knowledge intensive
market services and other knowledge intensive services are
identified with adapting services that expand the product
functionality and trigger processes of reconfiguration in the local
system; high-tech knowledge intensive services correspond to the
substituting services that increase the capability of firms to offer
alternative service solutions to buyers.
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The second part of the analysis focuses on a subset of
manufacturing LPS, and exploits the service localization patterns
detected in the first part of the analysis. The aim is to assess
association patterns between service localization and socio-
economic LMA characteristics. Therefore, an additional set of
variables of performance and competitiveness (ISTAT, 2015d) is
taken into account, as well as socio-demographic and industrial
organization features available for the year 2011-2013. A Multiple
Correspondence Analysis detects significant statistical associations
among such variables, and a Cluster Analysis highlights groups of
local systems featured by the same characteristics.

The results highlicht a strong association between high-
performing manufacturing LPSs, both IDs and large-enterprises
LPSs, and specific categories of KIS: Knowledge intensive market
services and Knowledge intensive financial services. However, only
the cases where manufacturing activities are highly associated with
adapting and substituting services appear to be candidates to host
strong TS trajectories. Instead, smoothing services supporting local
manufacturers in a traditional way still dominate. Here, there is a
high risk to maintain the system’s path stuck to weaker TS
trajectories.

LPSs with weaker or even bad performances are associated to
Other KIS or Low KIS. An important issue concerns Other KIS,
They include for example basic training activities that, per se, are
necessary to the regeneration of human capital and therefore to
support the enhancement of the local multiplicity of specialized
competencies towards TS. On the other hand, a relatively high
presence of such services may signal just an excessive role played by
public employment, and this seems not conducive to stronger TS

trajectories.

102



8th International Business Servitization Conference, San Sebastian

Two further steps for an empirical analysis

We propose eventually two further steps towards an empirical
analysis of the relations between TS, structural factors and PL in
LPS featured by a traditional manufacturing specialization. The first
concerns the empirical identification of the variables in the
conceptual frame above. Multiplicity can be related to longitudinal
measures of number and concentration of employment within and
without the main specializations of the LPS; the quality of the
institutional context to measures of social capital; the strenght of
the entrepreneurial drive to measures of firms’ demography, i.e. of
entrepreneurship capital. PL is identified, within the related
specialized literature, by means of surveys on case-studies or the
analysis of meta-data on limited sets of local systems or regions.
Direct proxies are difficult to find in general statistical datasets.
Indirect proxies may concern higher or lower concentration of
employment in larger plants, higher or lower concentration of
innovation sources (patents or other), higher or lower indexes of
open government or vice-versa or corruption in local PA, broader
or narrower diffusion of cultural activities, higher or lower rate of
participation to local elections, etc. The second step concerns the
interaction of some variables related to PL with the clusters of LPS
identified by the empirical analysis on Italy recalled above. The aim
is to test if stronger (weaker) TS and/or performance are confirmed
by signals of stronger (or weaker) structural factors and PL. This
will be just an exploratory analysis, since at the moment very few
sets of data are available at the appropriate territorial level for the
proxies we are looking for. We work here just on data related to
multiplicity and to concentration of local employment and diffusion
of cultural activities, and present related results.
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Abstract

Manufacturing firms can develop three forms of innovation:
product, process, and service. Previous research has mostly analysed
service innovation in isolation, whilst this study aims at comparing
profit position of firms adopting simultaneously all technological
innovations (treble innovation firms). Based on the Resource-Based
View (RBV) premises, we argue that treble innovation firms can
build on innovation cross-fertilization to develop valuable, rare and
inimitable resources that translates in to a higher profitability.
Furthermore, consistently with RBV, we also expect treble
innovation firms to benefit more from open innovation because
they can save considerably more in internal R&D development
whilst keeping a differentiated offer. We test our hypotheses on a
random and representative survey to 423 Spanish manufacturing
tirms, for which 22% are treble innovators. Our results support our
hypotheses. Hence, we find causal evidence supporting that treble
innovation firms obtain supernormal profits. Our results also
confirm that open innovation positively moderates the relationship

107



8th International Business Servitization Conference, San Sebastian

between treble innovation firms and performance, but this
moderation is significant only when internal R&D expenditures are
low.

Keywords: Open Innovation, Service Innovation, Resource-
Based View, Manufacturing firms, Returns on Sales.

Extended Summary

Product companies are using emergent technologies from the
digital world to offer a wide range of innovations and obtain greater
value from the product throughout its lifespan (Vendrell-Herrero et
al., 2017; Opazo-Basaez et al., 2018). Such innovations do not only
entail product and process innovations, but also service innovations
that lend the firm considerable extra capacity to create value
(Bustinza et al., 2018). An illustrative example of this is the case of
Apple. The firm’s strategy can now no longer be simply summarised
as one that optimises to the utmost the manufacture of products
and processes with its emblematic slogan “Designed by Apple in
California, Assembled in China”. Rather, it is developing a whole
range of cloud-based services that not only enable there to be
greater interactivity with the customer, but that these in turn
relaunch the intrinsic value of its products. Recent data refers to the
fact that the division of services is the only thing that is keeping the

level of company sales afloat?.

The example of Apple merely illustrates the move on the part of
manufacturers towards a broader outlook on innovation by
simultaneously incorporating process, product and service
innovations. This paper contributes to innovation management
literature by identifying these types of firm and classifying them as
treble innovation firms.

2 Apple shifts focus to services business. Available at https://www.ft.com/content/
68e¢80a44-9b28-11e6-b8c6-568a43813464
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On an increasingly competitive and globalised market, these
firms are becoming more and more common —in a representative
sample of Spanish manufacturers, we found that approximately one
in every five medium-sized enterprises may be classified as treble
innovation firms. The growing popularity of these types of firm is
significant because it reinforces the notion that these different types
of innovation complement each other— something that has been
studied with only two types of innovation (i.e. Visnjic et al., 2016),
albeit not one that has been taken into consideration in the case of
three simultaneous innovations. Hence, this study constitutes a
response to the call for those that combine the synchronised
adoption of technological and innovation management (Alexiev et
al., 2018).

This study uses the Resource-Based View (RBV) of the firm as a
theoretical framework —this theory determines the fact that the firm
needs to control and exploit limited, inimitable and valuable
resources in order to increase its competitive advantage (Teece,
2006). Accordingly, pursuing this theory and evolutionary view of
innovation in which intangible resources are deemed
complementary to each other (Hannola et al., 2018), we hypothesize
that treble innovation firms are more profitable than firms that
already have product and process innovations, in an attempt to
evaluate the marginal benefit of the most recent evolutionary step in
the innovation process in manufacturing industries. In accordance
with our estimations using matching techniques, manufacturers with
product, process and service innovations at their disposal retain
approximately eleven out of every hundred Euros gained in
turnover, whereas firms featuring product and process innovation
may retain only around five out of every hundred Euros. This six
Euro difference per every hundred Euros is both statistically
significant and robust in terms of various specifications, including
doubly robust estimations.
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However, the fact should be taken into account that medium-
sized firms have limited resources at their disposal (De Massis et al.,
2018), and it is therefore difficult to envisage how they might
simultaneously develop the three types of innovation internally. In
this respect, we argue that such firms somehow need to gain
knowledge from external organisations belonging to the same
production chain as is the case with suppliers, competitors and
customers (Tsinopoulos et al., 2018). In other words, treble
innovation firms have greater incentive to implement open
innovation systems that may enable them to access such knowledge
(Mowery, 2009).

At first glance, there would appear to be an inconsistency in
using RBV while at the same time maintaining that open innovation
is necessary to ensure that treble innovation firms may be profitable.
When all is said and done, this theory argues that the firm needs to
maintain control over its most valuable resources (Barney, 1991).
Despite this apparent inconsistency, a recent formal model
developed by Alexy et al. (2018) has enabled these two theoretical
views to find some common ground. The conceptual model
suggests that two open innovation systems will be profitable while
at the same time remain in keeping with the theory based on
resources and capacities only under two conditions: (i) when this
entails a significant saving in terms of developing internal
innovation, or (if) when this enables those intangible resources that
remain protected in the organisation to be systematically exploited.
As per Figure 1 this paper is the first to validate the predictions
made by Alexy et al. (2018), as it not only shows that firms with
multiple resources are the ones that benefit most from open
innovation, but also show that benefit is apparent only when there is
a significant saving in R&D investment.

Within predictions about the theory of resources and capacities,
we find that strategic resources need to complemented so as to thus
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be able to increase channels for creating and gaining business value
(Teece, 2006). And within this conceptual framework, the core
hypothesis put forward in this work is that firms with an extensive,
varied innovation portfolio may gain greater financial returns. By
using an evolutionary view of innovation in manufacturing
industries (Bustinza et al., 2019; Visnjic et al., 2019), this research
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Note: To calculate Open innovation our survey collects binary
information on whether the firm uses different types of external
knowledge sources when developing product, process and/ort service
innovation. Our open innovation index equals the sum of all sources of
innovation plus one (3 IS+1). In that way the index has a minimum of 1
(no sources of external innovation) and a maximum of 10 (all possible
sources of external innovation). The dependent variable in the analysis is
Returns on Sales (ROS). The red line in Panel B denotes the mean R&D
investment for treble innovation firms (6.4%).

Figure 1. The moderation role of open innovation and the relationship

with R&D investment.
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finds substantial, robust evidence to suggest that resources that are
innovatory in nature are indeed complementary. This result makes a
contribution to previous evidence that compared the
complementary nature of having two simultaneous innovation
results in the firm (i.e. Najafi-Tavani et al. (2018) for product and
process; Visnjic et al. (2016) for product and service; or Alexiev et
al. (2018) for service and management), because it adds the
possibility of extending up to three types of innovation result:
product, process and service, and in this respect, the results are

clear.
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Abstract

Servitization has been widely considered as a strategy of product
firms to create long-term competitive advantage. Building on the
service innovation literature, this study explores the antecedents and
consequents of service innovation in Brazilian medical device
manufacturing companies. Moreover, the article tests how the use
of digital technologies moderates service innovation performance.
To validate the proposed conceptual model, a survey was conducted
with 68 Brazilian medical device servitized companies. Structural
equation modelling was used to investigate the investigated
constructs and their relations. The results validated the tested
hypotheses: 1) service strategy directly influences the culture and
climate, leadership and technology; ii) culture and leadership directly
influence co-creation; iif) co-creation and technology directly act as
mediators and influence on service innovation; iv) service
innovation has positive impact on the financial and non-financial
performances and; v) digital technologies positive impact the service
innovation performance. The results provide new insights about
service innovation in medical device manufacturing companies.
Keywords: Servitization; Service Innovation, Digital

Technologies, Firm Performance and Medical Device Companies.
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Introduction

Servitization is as a competitive strategy for product firms,
contributing to increase their competitiveness, turnover and market
power (Kowalkowski et al., 2017). To varying degrees, servitization
might involve the reconfiguration of a company's business model
(Baines et al., 2017; Fliess & Lexutt, 2017). Servitized companies
seek to provide services (Santamaria et al., 2012; Storey et al., 20106),
but the number of studies that investigate how product firms might
excel in their service innovation are relatively scarce (Valtakoski &
Witell, 2018). In the service innovation literature, several studies cite
key antecedents of service innovation performance, including
internal organizational factors, such as proficient operations and
delivery systems, a strong innovation culture and appropriate
organizational design practices (Santamaria et al., 2012; Storey et al.,
2016; Mendes et al., 2017). In this article, a conceptual model was
developed considering antecedent constructs such as service
strategy, culture and climate, leadership, co-creation and technology.
The consequent constructs of service innovation were financial
performance and non-financial performance.

Research Method

Primary data was collected from a survey with 68 Brazilian
servitized medical device companies. The questionnaire was
addressed to managers involved with product and service
innovation of these companies and it was administrated using face-
to-face interviews. The analysis was carried out through a
descriptive exploratory research. Partial Least Squares - Structural
Equation Modelling (PLS-SEM) was also used to analyze the
collected data, assess the model and test the hypotheses. Before that,
the sample bias was tested using Harman’s single-factor test
(Podsakoff et al., 2003) and the results showed that common
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method bias was not a problem in the sample. Moreover, all the
validity and reliability measures were satisfied, indicating that the fit

of our conceptual model.

Findings

To test the predictive power of our structural model, the
explained variance in the endogenous constructs was verified by
means of R2 values (Hair et al., 2014). In this sense, the R2 values
suggest great adequacy of the model since they range from 0.194
(Financial performance) to 0.656 (Culture and climate). Furthermore,
the results support all the proposed hypotheses. In particular, we
highlight the following relations: i) service strategy directly
influences the culture and climate, leadership and technology; ii)
culture and leadership directly influence co-creation; iii) co-creation
and technology act as mediators and; iv) service innovation has
positive impact financial and non-financial performances. Regarding
the control variables, the results did not show statistical significance
between both large and small/medium companies. Lastly, the
results, suggest that use of digital technologies (e.g, internet of
things, big data and cloud computing) have a positive relationship or
moderation effect on the service strategy and technology
relationship. These results shed lights on the antecedents and
consequents of service innovation in Brazilian servitized medical
device companies. Consequently, they provide management
implications to servitized product firms that want to increase their
financial and non-financial impact through the enhancement of
service innovation.

Acknowledgments

This research has been financially supported by Sdo Paulo
Research Foundation — FAPESP.

117



8th International Business Servitization Conference, San Sebastian

References

Baines, T., Ziace Bigdeli, A., Bustinza, O. F, Shi, V. G., Baldwin, J., &
Ridgway, K. (2017). Servitization: revisiting the state-of-the-art and
research priorities. International Journal of Operations & Production Management,
37(2), 256-278. https://doi.org/10.1108/1JOPM-06-2015-0312

Fliess, S., & Lexutt, E. (2017). How to be successful with servitization -
Guidelines for research and management. Industrial Marketing Management.

Hair Jr, J. F, Hult, G. T. M., Ringle, C., & Sarstedt, M. (2014). A primer
on partial least squares structural equation modeling (PLS-SEM). Sage
publications.

Kowalkowski, C., Gebauer, H., Kamp, B., & Parry, G. (2017).
Servitization and deservitization: Overview, concepts, and definitions.
Industrial Marketing Management, 60, 4-10. https://doi.org/10.1016
jindmarman.2016.12.007

Mendes, G. H., Oliveira, M. G., Gomide, E. H., & Nantes, J. E D.

(2017). Uncovering the structures and maturity of the new service

development research field through a bibliometric study (1984-2014).
Journal of Service Management, 28(1), 182-223. https://doi.org/10.1108
JOSM-07-2015-0230

Podsakoff, P. M., MacKenzie, S. B, Lee, ]. Y., & Podsakoff, N. P. (2003).
Common method biases in behavioral research: A critical review of the

literature and recommended remedies. Journal of Applied Psychology, 88(5),
879. https://doi.org/10.1037/0021-9010.88.5.879

Santamarfa, I..; Nieto, M. J. & Miles, I. (2012). Service innovation in

manufacturing firms: Evidence from Spain. Technovation, 32(2), 144-155.
https://doi.org/10.1016/j.technovation.2011.08.006

Storey, C., Cankurtaran, P, Papastathopoulou, P, & Hultink, E. ].

(2016). Success factors for service innovation: A meta—analysis. Journal of
Product Innovation Management, 33(5), 527-548. https://doi.org/10.1111

i 12307

118


https://doi.org/10.1108/IJOPM-06-2015-0312
https://doi.org/10.1016/j.indmarman.2016.12.007
https://doi.org/10.1016/j.indmarman.2016.12.007
https://doi.org/10.1108/JOSM-07-2015-0230
https://doi.org/10.1108/JOSM-07-2015-0230
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1016/j.technovation.2011.08.006
https://doi.org/10.1111/jpim.12307
https://doi.org/10.1111/jpim.12307

8th International Business Servitization Conference, San Sebastian

Valtakoski, A., & Witell, L. (2018). Service capabilities and servitized
SME performance: contingency on firm age. International Journal of
Operations & Production Management, 38(4), 1144-1164. https://doi.org/
10.1108/1JOPM-06-2016-0328

119


https://doi.org/10.1108/IJOPM-06-2016-0328
https://doi.org/10.1108/IJOPM-06-2016-0328

8th International Business Servitization Conference, San Sebastian

Data-driven Servitization of SMEs:
Assessment of Success Factors based on a
Multiple Case Study
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Abstract

It is challenging for small and medium-sized enterprises (SMEs) to
successfully adopt the concepts of servitization of manufacturing,
This is because many of the concepts and approaches of
servitization have been designed for larger companies (Hewitt-
Dundas, 2006). It is considerably more demanding for SMEs to
develop the necessary resources (Neely, 2008) in the area of data
capabilities for services (Meiethofer et al, 2019). The lack of
consideration of servitization research in the SME area is discussed
in (Kowalkowski et al., 2015). This paper discusses the hurdles that
SMEs face in data-driven servitization by means of a multiple case
study. For the creation of the cases, data-driven servitization
approaches for different types of manufacturing SMEs were
developed based on the key question: How can SMEs undertake
first steps in the development of data-driven services against the
background of their limited resources and capabilities?

Keywords: Smart services, data-driven servitization, SMEs,
multiple case study.

Research Motivation

The transition from products to services is considered essential
in general and specifically for SMEs. On the transition from

products to services, the focus moves from the concept of “Goods-
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Dominant Logic” (GDL) to “Service-Dominant Logic” (SDL). In
SDL, service is considered the fundamental purpose of economic
exchange (Vargo & Lusch, 2008). It is provided in networks of actors,
which are called “manufacturing service ecosystems” (Opresnik &
Taisch, 2015). The concept of industrial companies as service
providers has emerged (Lay, 2014). The value creation is moved
from the manufacturer processes to the co-creation between the
manufacturer and the customer (Vargo & Lusch, 2008). For
advanced services, the provider guarantees the customer an agreed
performance at an agreed pricing scheme. Hence, assessing and
quantifying the fluctuations and risks inherent to the output
performance as well as to the production costs for achieving this
performance becomes a key capability for a provider when moving
to output-oriented advanced services. Leveraging data for the
development and the provision of services becomes a critical
challenge with the increasing degree of servitization of
manufacturing and the move to advanced services (Meierhofer,
2018). Therefore, in this paper, we investigate how different types
of SMEs cope with the challenge of moving into the new field of

data-driven setrvices.

Research Approach

In a multiple case study, different types of data-driven
servitization approaches of SMEs were investigated and realized up
to a rapid prototyping level. This procedure helped understand the
value creation process under the constraint of limited resources.
The four different types of cases were then compared by the criteria
of managing constraint resources vs. the creation of service value
for the customers. In the following paragraphs, the four types of

cases are shortly described:
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Optimization Case

The aim was to optimize the production in such a way that more
precise planning of the operating times of the machines would be
possible. This was enabled by the analysis of sensor data integrated
in the machines monitoring the process. The data set used for the
production optimization consisted of several data sets directly from
the production line.

Condition Monitoring Case

The goal was to detected machine failures 24 hours in advance
by a data-based monitoring. In addition, the condition of the
machines should be observed in a continuous manner. The data set
for monitoring the condition and predicting faults in the machines
consisted of a collection of (synthetic) time series data from one

hundred machines of four different types.

Error Message Case

The analysis should uncover any anomalies in the data and draw
further conclusions from them as well as displaying them in a
comprehensible way. The data used consisted of timestamped
records like error messages, maintenance information, or machine
meta information.

Expert System Case

In this class of cases the goal is to find a service for optimum
settings for a machine given specific production requirements and
context variables. In an early stage of development of data-driven
services in these cases, a significant benefit can be achieved by
applying rule-based expert systems without data-based analytics
methods. In later stages the performance of the service is expected
to be improved by machine learning (see also, e.g., (Lee et al., 2018)).
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Findings

The case studies resulted in the following five findings: (1) The
availability and quality of the data plays an important role. Data is
often available in SMEs, but it causes difficulties in export and non-
rival tasks during utilization. (2) Advanced analytics is often not
necessary to answer the questions of SMHEs, as initial questions
often cover rather basic business aspects. (3) In the cases targeting at
monitoring the condition of machines, in many cases a simple
visualization of the current and past condition represents already a
big step forward for the SME. Accordingly, no advanced evaluation
of the data was necessary to achieve the initial needs of the SMEs
(however, it is expected that these needs become more complex
over time once the basic ones have been covered). (4) In some cases,
a short-term prediction, e.g. of errors or failures, is possible through
the use of simple, off-the-shelf analytics tools. This brings the
requirements for the application of machine learning methods for
SMEs to a level that they can manage. (5) Showcases can provide
SMEs with inspiration to develop their own solutions and
developments for the first steps with data-driven services. The
showcases must make clear that the data-driven services can achieve
useful results with moderate effort and complexity. Such a demo
case was created for use in classrooms as well as in company

workshops.

Conclusions and recommendations

SMEs planning to take first steps into the field data-driven
services can get familiar with their data and appropriate analytics
tools with straightforward and simple methods, by starting with
visualizing past and current data and, if possible, by applying first
predictions with common off-the-shelf tools. When moving
forward to more advanced technologies, collecting, aggregating, and
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preparing data get more relevance and need to be solved. It is
recommended that SMEs leverage their position in their service
ecosystem in order to benefit from inspiration and competence
from partners.

References

Bondkar, C.P, Vaidya, S.M. (2015) Impact of Big Data. International
Journal of Scientific Engineering and Technology,04(17), 3270-3276.

Cusumano, M.A., Kahl, S.]., & Suarez, EF. (2015) Services, industry

evolution, and the competitive strategies of product firms. Strategic
Management Jonrnal, 36(4), 559-575. https://doi.org/10.1002/smj.2235

Hewitt-Dundas, N. (2006). Resource and capability constraints to
innovation in small and large plants. Swall Business Economics, 26(3),
257-277. https://doi.org/10.1007/s11187-005-2140-3

Kowalkowski, C., Windahl, C., Kindsttém, D., & Gebauer, H. (2015).
What service transition? Rethinking established assumptions about

manufacturers' service-led growth strategies. Industrial Marketing Management,
45, 59-69. https://doi.org/10.1016/j.indmarman.2015.02.016

Lay, G. (2014). Introduction. In: Servitization in Industry. Ed. Lay, G.
1-20. https://doi.org/10.1007/978-3-319-06935-7_1
Lee, J., Davari, H., Singh, ]., & Pandhare, V. (2018). Industrial Artificial

Intelligence for industry 4.0-based manufacturing systems. Manufacturing
Letters, 18, 20-23. https://doi.org/10.1016/j.mfglet.2018.09.002

Meierhofer, J. (2018). Data driven servitization for SMEs in

manufacturing, Spring Servitization Conference - Driving Competition throngh
Servitization, 101-108. Aston University, Birmingham.

Meierhofer, J., Kugler, P, & Etschmann, R. (2019). Challenges and
approaches with data-driven services for SMEs : Insights from a field
study. Spring Servitization Conference : delivering services growth in the digital era, pp.
39-49. Aston University, Birmingham.

124


https://doi.org/10.1002/smj.2235
https://doi.org/10.1007/s11187-005-2140-3
https://doi.org/10.1016/j.indmarman.2015.02.016
https://doi.org/10.1007/978-3-319-06935-7_1
https://doi.org/10.1016/j.mfglet.2018.09.002

8th International Business Servitization Conference, San Sebastian

Neely, A. (2008). Exploring the financial consequences of the
servitization of manufacturing, Operations management research, 1(2), 103-118.
https://doi.org/10.1007/s12063-009-0015-5

Opresnik, D., & Taisch, M. (2015). The value of Big Data in
servitization. Infernational Journal of Production Economics, 165, 174-184.
https://doi.org/10.1016/j.djpe.2014.12.036

Porter, M., & Heppelmann, J. (2014). How smart, connected products

are transforming competition. Harvard Business Review 92(11), 64-88.
Vargo, S.L., & Lusch, R.F. (2008). From goods to service(s):

Divergences and convergences of logics. Industrial Marketing Management 37,

254-259. https://doi.org/10.1016/j.indmarman.2007.07.004

125


https://doi.org/10.1007/s12063-009-0015-5
https://doi.org/10.1016/j.ijpe.2014.12.036
https://doi.org/10.1016/j.indmarman.2007.07.004

8th International Business Servitization Conference, San Sebastian

Servitization of Manufacture and Spare
Innovations: A Patent Citations Analysis
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Abstract

Servitization can be defined as the process of increasing value by
adding services to products. There is a growing interest in the role
the services play in maintaining the competitiveness of
manufacturing companies. The incorporation of services by an
industrial company offers a wide range of opportunities, from
installation, component training, to more complex services such as
full maintenance contracts or consulting and spare parts
management contracts. The objective of this study is to present the
methodology used to identify the technology domain found with
regard to repairs/spate parts (product-otiented services) as well as
understand the technological advances associated with the
propagation techniques of repairs/spare parts in recent years using
patent citation analysis. The results of the study reveal that around
40% of the patents associated with spare innovations are linked to
the digital and communications field.

Keywords: Servitization, patent citations, technology domain,

spare parts.

Introduction

Servitization can be defined as the process of increasing value by
adding services to products. The manufacturing industry is
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undergoing a deep transformation, with services contributing to its
income and a large proportion of employees performing service
functions. Also, servitization provides opportunities to the
manufacturing companies to create new and sustainable differentiation
sources, sustainability and risk diversification. As such, servitization
will be more important in mature markets with low growth and high
competition, where the need to look for and build customer loyalty
grows.

In short, it can be assumed that the manufacturing companies
have found in servitization a new way to protect their traditional
product markets as well as a way to find new business opportunities.

The incorporation of services by an industrial company offers a
wide range of opportunities, from installation, component training,
to more complex services such as full maintenance contracts or
consulting and spare parts management contracts (Oliva &
Kallenberg, 2003).

In this context, interest in servitization has grown in the
literature. There is consequently a growing interest in the role these
services play in maintaining the competitiveness of manufacturing
companies, and this has led to the appearance of a series of
research works analyzing the academic literature, with the intention
of evaluating the state of the art, identifying the advances made, and
proposing future research agendas (Dfaz-Garrido, Pinillos, Soriano-
Pinar & Garcia-Magro, 2018; Martin-Pena, Pinillos & Reyes, 2017).

However, the use of patent documents as a source of
technology information has been little explored in the academic
environment. In fact, we have not found any research that adopts
this methodology in the field of servitization. This study uses this
novel perspective of patents to analyse the servitization of the
manufacture with regard to repairs/spare parts (product-otiented
services). Scientific literature about servitization and spare parts we
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can find in Baines & Shi, 2015; Bao & Toivonen, 2015; Faccio,
Persona, Sgarbossa & Zanin, 2014; Jovanovic, Engwall & Jerbrant,
2016; Visnjic, Wiengarten & Neely, 2016; Windahl & Lakemond,
2000, ..., among others.

Hasner, Lima, and Winter (2019; p. 10) point out “scientific
papers are a means of disseminating scientific knowledge whereas
patents are a means of disseminating technology knowledge”. The
patent information cleatly describes the current state of the art
technologies within their field and report in detail the problem and
the technical solution to overcome it. Moreover patents have the
advantage that they are classified in databases, thus facilitating their
retrieval.

Other benefits described in literature is the ability to use and
interpret the citations contained in patents to identify technological
advance, predict technological tendencies, monitor technologies and
competitors as well as to study technology trajectories. Related to
this, Hasner et al. (2019) state that citation studies based on patents,
also known as patent citation analysis, seek to link patents in the
same way that science citations link the references in scientific
papers. The main idea behind patent citation analysis is to find
which patents are most often cited, so it can be assumed that a
highly cited patent is likely to contain an important technological

advance, an advance that many later patents are built upon (Karki,
1997; p. 269).

Furthermore, patent citation studies can be used as an indicator
of inventive quality on a patent level as well as an important
indicator of the innovative output of a firm on a more aggregate
level. Patent citations include references to patent documents, also
known as patent literature (PL) allowing the study of spillovers in
technologies and scientific fields between distinct industrial sectors.
In addition, patent citation studies enable analysing the correlation
between different actors, technology fields and inventors and,
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consequently, identifying over-lapping technology areas and
potential trajectory changes with the emergence of convergence and
new science-based technologies.

In this context, this study aims to identify the technology domain
found in servitization with regard to repairs/spare parts (product-
oriented services) as well as understand the technological advances
associated with the propagation techniques of repairs/spate parts in
recent years using patent citation analysis.

For this, we analyse patents related to servitization (repairs/spate
parts) since 1988 (date where the servitization term was coined,
Vandermerwe & Rada, 1988) until 2009, as such covering a research
period of 21 years.

The methodology is based on the study of patent citations. The
results are subdivided into: 1) Profile of the Selected Patent
Documents, 2) Citation Analysis, 3) Relationship between citation
documents, 4) Technology Domain Identification and 5)
Geographic Distribution Analysis.

Methodology and results

The methodology is divided into four steps. In the first step, the
patent documents to be studied were selected. To do so, patent
documents related to spare servitization were selected through
bibliometric analysis carried out on Derwent Innovations Index of
Thomson Reuteurs, using various keywords such as: service,
product*, spare.

The second step was to extract the information of the selected
servitization patent documents.

The third step consisted in tabulating all the results from the
second step into an Excel spreadsheet containing the patent

number; the year of publication; the country of publication of the
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patent family, the applicant's or Journal's name; the priotity number
and the International Patent Classification (IPC).

The last step was the data analysis itself, consisting of:

a) Making a graph of the evolution of PL according to the
publication date;

b) Analysing the relationship between the selected patent
documents and the citations patent documents (PL), using only the
priority number of cited and citing patent documents. The analysis
was conducted using UCINET software package and NetDraw tool
of social networks.

¢) Identifying the process of a technology domain by analysing
all patent documents, ie. cited and citing documents and the
selected patent documents, taking into account the international
classifications of the patent (IPC);

d) Studying the geographical distribution and analysing the
country of publication of each patent family document.

The analysis performed allowed us to identify 85 patents related
to spare innovations (product-oriented services). The results of the
study reveal that around 40% of the patents associated with spare
innovations are linked to the digital (27%) and communications
(13%) field.

We used patent citation analysis to identified the wealth of
patent citation information. The citation-based patent study seeks to
link patents in the same way that science citation links the references
in the scientific papers. Citation to prior art is an indicator of the
importance of the prior art to subsequent inventions. The key idea
behind patent citation analysis is that when a patent is very highly
cited then that highly cited patent is likely to contain an important
technological advance, an advance that many later patents are built

upon. So far, patent citation analysis has been used as a measure of
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technological relevance and influence and in studying diffusion of
technological information.
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Abstract

Since the creation in 1945 of the United Nation agencies,
humanitarianism has developed ominously by receiving more
attention from researchers focusing on different aspects related to
the impact of humanitarian actions. This attention has grown in
parallel to the legitimacy of humanitarian intervention that has led
to the creation of humanitarian units in governmental and public
institutions as well as the increase of worldwide reach
Nongovernmental organizations (NGOs). The scope of
humanitarianism has also become broader including not only the
deployment of resources to relief victims of conflicts, poverty or
catastrophes but also human rights development, and peacebuilding
(Barnett, 2003). Humanitarian interventions are based on the
preservation of life and dignity conditions for all human beings. In
this context, the integration of Internet of Things (IoT) devices
with Blockchain technology offers a profuse opportunity to
overcome many of the weaknesses in HASC derived from a lack of
information or confusing data on issues such as resource needs and
deployments, on time delivery, volunteer hours, accessibility, energy
use and availability, stocks or budget deviations among many others.

133



8th International Business Servitization Conference, San Sebastian

Such integration is based on a decentralized approach generating
transparency, resiliency and security by developing smart contracts.

Keywords: Humanitarianism, Blockchain, Supply Chain
Management, Internet of Things (IoT).
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The Role of T-KIBS on the Innovation
Performance of Manufacturing Firms: The
Case of Mexico

Francisco Carrillo-Carrillo
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Abstract

Despite the extended literature on KIBS, little is known about their
functioning in other contexts rather than advanced economies.
Using data from the Mexican innovation survey, the purpose of this
study is to explore the association between technology-based KIBS
(T-KIBS), and innovation performance of manufacturing firms.
Specifically, we investigate how the utilisation of these services
differ on the innovation output of manufacturing firms according
to its sectorial technological base, and the type of ownership
(domestic-owned and foreign-owned firms). Different logit models
are tested using data from 3,907 manufacturing firms from 2010 to
2013. The data analysis reveals that i) T-KIBS tend to support
innovation output in manufacturing firms associated to medium-low
and medium-high technological sectors; ii) in medium-low
technological sectors the use of T-KIBS exert a more significant
influence on innovation output of foreign companies than local
firms; and iii) in the case of medium-high technological sectors, the
use of T-KIBS show higher significance levels on innovation output
of local firms than foreign companies. These results confirm the
huge potential that T-KIBS can exert on emergent economies as
drivers of innovation performance in manufacturing firms.
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Introduction

Over the last three decades the term “servitization” (Vandermerwe
& Rada, 1988) has bloomed in both the practitioner’s domain and
the academia (Neely, 2009; Barnett et al.,, 2013). The shift towards
more service-centred value propositions led to emergence of KIBS,
which fulfil a key role in manufacturing sectors according to its
potential as suppliers of crucial knowledge for innovation, but also
foster a process of co-creation with clients (Landry et al., 2013).
However, despite the extended literature on KIBS, little is known
about their functioning in other contexts rather than advanced
economies (Javalgi et al., 2011). Thus, a major question arises: what
is the role of KIBS in a context where innovation rates tend to be
low and firms normally stand far behind the technological frontier?

This study aims to explote the impact of T-KIBS in the
innovativeness of manufacturing firms in an economic context
where science-based activities might not be fully integrated to the
portfolio of strategies to manage technological change and cope
with competition.

Theoretical Framework

Literature distinguishes KIBS based on technology (T-KIBS) as
those services that use formalised scientific and technical
knowledge; involving R&D, engineering, and IT services (Rodriguez
etal., 2017).

As posited in the previous section, growth of the service sector
is not restricted to advanced economies. Several forces have
influenced the growth and strategic importance of services in
emerging economies (rising cross-border activities of firms, the
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need for scientific and technical expertise, advances in information
technologies, and the need to sustain innovation and competitive
advantage). Our argument draws on the idea that in emerging
economies T-KIBS could assume the role of innovation “bridges”
for industrial organizations (Lee & Miozzo, 2019). Thus, T-KIBS
provide specific R&D-intensive activities and mobilise tacit
knowledge that can be effectively absorbed by firms in emergent
economies. Hence, these services would have the capacity to
leverage firms’ innovative potential especially when these are in
intermediary technology sectors. In addition, we believe that the
firm’s type of ownership would affect the degree of influence of T-
KIBS according to their technology level. In medium-low
technological sectors, T-KIBS would be useful for foreign
companies to co-create knowledge with local actors and understand
the local reality; however, for local firms its utility would be lower
due to their weak absorptive capacity. On the other hand, in
medium-high technological sectors, the use of T-KIBS would have a
positive impact for local firms (that account with enough absorption
capacities) covering those services of a typical manufacturing firm’s
R&D department; however, foreign firms in these medium-high
sectors would tend to exploit its home-based technological
capacities.

H71. T-KIBS have a stronger impact in the innovation ountput of firms
associated to medinm technological sectors compared to firms associated to low
and bigh technological sectors.

H2. In medium-low technological sectors, T-KIBS will have stronger impact
in the innovation output of foreign companies than their domestic counterpart.

H3. In medium-high technological sectors, T-KIBS will have stronger impact
in the innovation ontput of domestic companies than their foreign counterpart.
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Methodology and results

The study is based on the Mexican Research and Technological
Development Survey (ESIDET), using data from 3,907
manufacturing firms from 2010 to 2013. We control for the
technological intensity of the sector using the OECD technology
classification (Galindo-Rueda & Verger, 2016). We used two proxies
of T-KIBS, on the one hand, we measure whether the firms
reported expenditures on technical studies, ot consultancy services
based on engineering projects (consultanc)); on the other hand,
whether the firm reported payments for technical assistance related
to machinery and equipment purchase (fechnical assistance). We used
product innovation as our dependent variable, and we control for
intramural R&D expenditures; firm size; exposition to international
competition; and whether the firm belongs to a corporation or a
single unit.

After running different logit models, results confirms that i)T-
KIBS tend to support innovation output in manufacturing firms
associated to medium-low and medium-high technological sectors;
i)in medium-low technological sectors the use of T-KIBS exert a
more significance influence on innovation output of foreign
companies than local firms; and iii) in the case of medium-high
technological sectors, the use of T-KIBS show higher significance

levels on innovation output of local firms than foreign companies.

Conclusion

In a nutshell, our results point out the huge potential that T-
KIBS can exert on emergent economies as drivers of innovation
performance in manufacturing firms. Specifically, T-KIBS could
assume the role of innovation “bridges” for industrial organizations,
providing specific R&D-intensive activities, and mobilise tacit
knowledge that can be effectively absorbed by manufacturing firms

in emergent economies.
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Abstract

The service market has become an increasingly important source of
revenues and profits. However, the market logic for service
provision is changing due to the product technology shifts (such as
combustion to electric engines) and digitization (such as mechanical
components to more software components). Typical illustrations of
such core product technology shifts are combustion to electric
engines and from human-driven to autonomous self-driving vehicles
in, onshore to offshore wind turbines, or optical to digital
microscopy devices. Such technology shifts re-shape existing service
markets. Company can only succeed in reshaping the service, if they
are able to modify the service capabilities. The aim of this study is
to address this research gap in the literature by investigating how the
service market is affected by a shift in the core product technology.
To the best of our knowledge this is the first research exploring the
effect of core product technology shift in the service market.
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Introduction

Manufacturing firms engage in servitization to respond to the
challenges of unceasing change in the business environment and to
achieve competitive advantage (Forkmann et al.,, 2017; Zeithaml et
al., 2014; Gebauer et al., 2010; Ostrom et al., 2010; Neu & Brown
2005; Oliva & Kallenberg, 2003; Wise & Baumgartner, 1999). As a
consequence, services are impacting the organization and are
becoming a crucial part of manufacturing firms’ offerings (Gebauer
et al., 2010). Besides, services are vital for firm’s growth, and help
them to sustain a high level of revenue, higher profit margins and to
improve customer satisfaction and loyalty (Vandermerwe & Rada,
1988; Anderson & Narus, 1995; Wise & Baumgartner, 1999;
Fischer, Gebauer % Fleisch, 2012; Eggert et al., 2014). However, the
servitization literature assumes that the core product technology is
stable, but neglects situations, in which it is going through a
dramatical change. A typical illustration of such core product
technology change is the shift from combustion to electric engines
and normal to autonomous self-driving vehicles in the automotive
industry, optical to digital microscopy devices, or, onshore to
offshore wind turbines. Such technology shifts re-shape existing
service markets and require modifications in the service capabilities.

Certainly, after-sales services ate often the longest part of a
product’s life and an important source of revenues to manufacturers
(Kowalkowski, Gebauer & Oliva, 2017; Gebauer et al., 2005; Neely,
2008; Martinez et al.,, 2010). Aircraft manufacturers, for instance,
can gain revenues for as long as 25 years after a sale. Besides,
providing service market support can help manufacturers to gain
valuable knowledge about customers, their needs and build stronger
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business relationships. However, what happens to the service
business when there is technological leap in the core product
technologies is not studied. Especially, when the technology shift
reshapes the boundaries and logic of the service market. Following
the market logic of service provision, electric engines provide less
traditional service business opportunities. The service provider has
to serve to parallel markets for service provision, one shrinking
market for combustion vehicles and one growing market for electric
engines with a limited growth potential. In this context, it becomes
interesting to investigate how to win the service market when there
is a shift in the core product technology.

Research setting and research questions

This paper is based on the insights gained from an ongoing
research project in collaboration with manufacturing firms that
experience a shift in the core product technology. These firms
include a gearbox manufacturer, microscopy device manufacturer,
wind turbine manufacturer, and a commercial vehicle manufacturer.
We propose to explore this subject by an empirical study of this
selection of manufacturing firms to investigate the following
research questions:

-How should a manufacturer develop a new service market for emergent
product technologies? What are the similarities and differences for the service
market for different technologies?

“What are the synergies between different technologies and what are the
cannibalization effects of new technologies?

=What are the service capabilities needed to win the service market for
different core product technologies?

-How should digitization be combined with different core product

technologies to win the service market?
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We follow a multiple case study approach. For each case study,
we collected data through a series of workshops and interviews. The
workshops followed three steps. First, the service market logic for
the different product technologies were described. The aim of this
step is to develop and visualize future scenarios for different
technologies and identify synergies and cannibalization between
product technologies, services, and digitalization. Second, a series of
in-depth interviews were performed to identify the necessary
capabilities, the need for new capabilities and capability gaps for
future scenarios in the service market. The third step aims to to
consolidate the findings through series of workshops and interviews
and finding out ways of aligning the service market for different

core product technologies.

Preliminary results and contribution

Our preliminary results confirm that to win the service market,
there is a need to understand the effect of the technological shift on
the service market and how various technologies change the market
logic for service provision. Besides, it is important to find out ways
of aligning the service market for different core product
technologies. In the case of commercial vehicle manufacturer
experiencing a technology shift in the core product, the preliminary
results show the importance of understanding how new digital
technologies and autonomous driving services, open up new
business opportunities, and if these manufacturers need to reinvent
their business model.

Furthermore, our preliminary results show that in order to
succeed in the service market, manufacturers need to manage the
shifts in product technology successfully. To do so, manufacturers
need to understand the following themes (See Figure 1):
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Figure 1. The elements needed to secure the future of service market

The main contributions of this paper are as follows: first a
theoretical contribution aiming at addressing a research gap in the
literature by investigating how the service market is affected by a
shift in the core product technology. In particular, the influence on
the business model and the service capabilities are explored. Second,
a managerial contribution for practitioners in order to help them in
how to win the service market for different core product
technologies, secure the service market as a profit pool and to
determine the role of manufacturing firms in the service market
during a technological shift in the core product technology.
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Abstract

Most studies on innovation have focused on developed economies,
with less emphasis on emerging economies, such as Latin America.
Nevertheless, several manufacturing firms are innovating their
existing business models, traditionally centred in product offering,
by adding services to their products or by delivering these products
as services. The aim of this research is to know the relationship
between innovation activities and the performance of the
manufacturer firms in terms of sales and the export intensity. In this
way, we used SEM in order to analyse the structural model proposed
in 1155 Peruvian firms operating in various manufacturing
industries. Preliminary results indicate that manufacturing firms’
strategic decision based on service innovation favours looking in
customer since there are links between innovation activities and
sales of the manufacturers and above all, on export intensity.
Specially, investment levels in R&D internal and Industrial
Engineering Design were found significant as predictors for service
innovation.

Keywords: Innovation Activities, Performance Innovation,

Servitization, Peru.
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Theoretical Framework

Most studies on innovation have focused on developed
economies, with less emphasis on emerging economies, such as
Latin America, which has only been investigated according to
expenses of R&D, innovative performance and profit of the firm
rather than innovation activities (Becheikh et al., 2006; Ketelhéhn &
Ogliastri, 2013; Geldes et al., 2017; Tello-Gamarra et al., 2018).

Although emerging countries are highly heterogeneous in terms
of their innovation environments (Crespi & Zudiga, 2012)
nowadays there has been a growing body of literature dealing with
innovation activities (Goedhuys & Veugelers, 2012).

According to the Oslo Manual, the basic definition of
innovation activities includes all developmental, financial and
commercial activities undertaken by a firm, that are intended to
result in an innovation for the firm. The Manual identifies eight
broad types of activities that firms can undertake in pursuit of
innovation: research and experimental development activities,
engineering, design and other creatives work activities, marketing
and brand equity activities, IP-related activities, employee training
activities, software development and database activities, activities
related to the acquisition or lease of tangibles assets, innovation
management activities (OCDE, 2018).

On the other hand, several manufacturing firms are innovating
their existing business models, traditionally centred in product
offering, by adding services to their products or by delivering these
products as services (Brax & Visintin, 2016; Kohtamaki et al., 2013;
Visnjic & Van Looy, 2013). Specially, large manufacturers develop
advanced services through internal development (Bustinza et al.,
2019), since they usually have financial resources (Keupp &
Gassmann, 2009). Even, they are looking access to talent that
enables successful servitization (Opazo et al., 2019).
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Assumption of Hypothesis

The aim of this research is to know the relationship between
innovation activities and the performance of the manufacturer firms
in terms of sales and the export intensity. This approach contributes
to servitization literature, specially, the internationalization of
product-service offering,

In this way, the research questions are: There are manufacturer
firms in emerging countries that achieve servitization activities?
What kind of innovations activities manufacturers carry out? Is
there a positive relationship between innovation activities and
performance of the manufacturers? Do manufacturers that carry
out services innovation get better performance compared to their

counterparts that not carry out?

Methodology

The methodology that supports this research is SEM, Logistic
regression and MANOVA. We used SEM in order to analyse the
structural model proposed, MANOVA to test differences in the
variables present in the structural model between manufacturers
which develop innovation in service and those who had not.
Authors draw on the national survey on innovation in the Peruvian
manufacturers industry (2015) to shed light to the research
questions. Cross-sectional surveys conducted contain 1155 firms
operating in various manufacturing industries. Finally, Logistic
regression was used with the variables whose relationship with
innovation was found significant in the previous analysis as
predictors to control the multivariate effects and find which

variables were correlated with the innovation.
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Results and Discussion

Preliminary results indicate that manufacturing firms’ strategic
decision based on service innovation favours looking in customer
(Vandemerwe & Rada, 1988; Parry et al., 2012) since there are links
between innovation activities and sales of the manufacturers and
above all, on export intensity (Lodefalk, 2014; Lejpras, 2019).
Specially, six out of nine variables were found with significant
relation with sales. Also, two variables were found significant as
predictors of export propensity. Performing service innovation was
found not significant as a moderator variable in the structural
model. This is partly because less than 10% of the sample
performed service innovation; therefore, the effect size is greatly
underpowered due to smaller standard errors. This also resonates
with the servitization process being in early stages within the
Peruvian manufacturing industry. However, investment levels in
R&D internal and Industrial Engineering Design were found
significant as predictors for service innovation.

Likewise, we find that these manufacturer firms have their
servitization pathway and continuously innovate to maintain the
market share (Lee & Malerba, 2017), even they extend the product
lifecycle through the inclusion of services (Cusumano et al., 2015).
Therefore, it is interesting to understanding the variables related to
the servitization process and service trajectory analysis (Bustinza et
al., 2017) in the context an emerging economy (Ayala et al., 2017).
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Abstract

In order to differentiate in highly competitive markets, an increasing
number of manufacturers are adopting servitization strategies
(Baines, & Lightfoot, (2013). ‘Advanced services’ embody the most
sophisticated offerings among servitization (Ziace Bigdeli et al.,
2018). However, several financial, organisational, market and
cultural challenges prevent manufacturers from developing
advanced services (Reim, Sjédin, & Parida, 2019). In particular, from
a design perspective, designing such advanced service otiented value
propositions requires singular service design capabilities (Patricio &
Fisk, 2013) and manufacturers often lack these design skills (Author
2, Author 1, Author 3, & Author 4, 2019).

The objective of this paper is to present the IND-SERVDES
(Industrial Service Design) toolkit (University 1, 2019). The toolkit
aims to provide manufacturing companies with an easy-to-use guide
for the design of advanced services. Based on Author 1, Author 2,
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Author 4, Val, & Halila’s (2018) experimental design process, the
toolkits suggest a series of service design tools to be used through
participatory design workshops. In this paper we present the toolkit,
we describe how the toolkit was applied in five Basque manufactures
through different design interventions and finally we discuss the
results obtained by the manufacturers.

Keywords: Servitization, service design, business models, design
tools.
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Abstract

In this paper we lean towards the service eco-system perspective
when claiming that capturing value from servitization efforts is
facilitated by applying a service eco-system perspective. We further
claim that this is needed to fully understand the actors who are
taking part in the co-creation of value. The aim is to illustrate the
value proposition foundations from a service eco-system
perspective. The empirical study for this paper consists of a field
study that has been conducted within the industrial sector of
packaging. The empirical data consist of in-depth interviews,
observations, and field notes from various workshops and meetings
throughout a one-and-a-half-year period. The case company is a
multinational company that undertake servitization. Our preliminary
findings illustrate how the service eco-system perspective can be
applied in a servitization context to understand the foundation of
the value propositions. It also offers guidance to practitioners
struggling to capture value from their servitizations efforts.

Keywords: Value capture, servitization, value proposition,

service eco-system.

To create a competitive advantage, companies engage in
servitization efforts with the hope of reaching increased sales and
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profitability (Robinson, Clarke-Hill & Clatkson, 2002). Many
companies are those who’ revenue remain absent despite
servitization efforts, often referred to as ‘the servitization
paradox’ (Gebauer, 2005). Taking the stance that a servitization
journey is embarked on in order to co-create value and this value
emerge during interaction amongst actors (e.g. firms, customers, and
other stakeholders), it is possibly so that these actors needs to be
tully understood. In this paper we therefore lean towards the service
eco-system perspective (Lusch and Vargo, 2014) when claiming that
capturing value from servitization efforts is facilitated by applying a
service eco-system perspective.

Actors and resources play a key role in service eco-systems. But
since they are interdependent when co-creating value, Lusch and
Nambisan (2015) argue that actors are only able to offer value
propositions, as invitations to engage in service eco-systems. Skalén
et al. (2015:154) define value propositions as “(co-)created promises
of customer value that are backed up by plans regarding how
resources can be efficiently integrated through practices”. This
implies that the plans regarding how resources can be integrated is
something that is carried out by actors and in order to understand
these, we need to understand the context of the service eco-system
they are part of. As uttered by Vargo et al. (2008, 2014), actors’
resource integration and value co-creation efforts are almost
impossible to understand without a deep understanding of service
eco-systems.

Against the backdrop of above and as there are a lack of
research regarding how value is captured when servitizing, this study
wants to add a piece of knowledge into this gap by illustrating how
companies by adopting a holistic view of their service eco-system
can move closer towards overcoming the servitzation paradox. More
precisely, the aim is to illustrate the value proposition foundations
from a service eco-system perspective.

162



8th International Business Servitization Conference, San Sebastian

The empirical study for this paper has been conducted within the
industrial sector of packaging. We conducted a field study guided by
systematic combining approach (Dubois & Gadde, 2002). The
empirical data consist of in-depth interviews, observations, and field
notes from various workshops and meetings throughout a one-and-
a-half-year period. The case company is a multinational company
that undertake servitization. The respondents are all working at the
headquarter in Sweden, they have different positions within the
company, reaching from middle management to sellers with
customer contact.

Leaning on Skilén et al. (2015:154) view of value propositions as
being backed up by plans of how resources can be efficiently
integrated, our preliminary findings illustrate the foundations to
these plans by giving an understanding of the importance to Stay
close to your customers and stakeholders, Stay loyal to your position
of your offering, and Highlight the co-created value. Hence this
paper contributes by empirically illustrating how the service eco-
system perspective can be applied in a servitization context to
understand the foundation of the value proposition. The findings
offer guidance to practitioners struggling to capture value from their
servitizations efforts.
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Abstract

Servitization is Increasingly becoming a strategic necessity for
businesses and organizations across industries to meet rapidly
changing market conditions and demands. While the terms are used
differently in each industry, e.g. performance based logistics in
defense, product-service innovation in manufacturing, and public
private partnership in infrastructure, key features and challenges
exist across industrial boundaries. This paper addresses the critical
requirement design issue for long-term servitization contract under
uncertain market conditions and supplies. A stochastic dynamic
optimization model is presented to define major contract provisions
including performance requirement and guarantee, payment amount
and timing, as well as contract term. The application of the model
to an infrastructure system will be discussed and explained to
demonstrate the optimal contract design method to achieve
economic return for both parties of the service contract. One
interesting result from the study shows a concave-shape payment
schedule outperforms other payment strategies and incentives
proactive maintenance at a lower life-cycle cost. The paper also
compares the similarity and difference of servitization contracts
across various industrial sectors.
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Abstract

Firms are increasingly providing services to complement their
product offerings. Most studies on the service journey, also known
as servitization or service transition, examine the challenges and
enablers of the process of change through case studies.
Investigations that provide an in-depth longitudinal analysis of the
steps involved in the service journey are much rarer. Such a detailed
understanding is required in order to appreciate fully how firms can
leverage the enablers while overcoming the challenges of
servitization.

The purpose of this paper is to present the challenges experienced
by a basque manufacturing company undergoing a servitization
journey to becoming product-service provider. This paper
emphasizes real life complexity and the most common and
problematic challenges experienced by practitioners.

Using the rich body of literature regarding the drivers of
servitization and business transformation and organizational change,
this research investigates challenges and enablers of the change
process and identifies a pattern to be compared with emergent
patterns identified in recent research.

Keywords: Servitization, change management, transformation,
product-service, case study.

Challenges in the journey to services

In order to attain a sustainable competitive advantage,
manufacturers in western economies ate increasingly evolving into
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solution providers (Wise & Baumgartner, 1999; Neely, 2008; Kucza
& Gebauer, 2011).

As Huikkola and Kohtamaki state (2017) this journey towards a
combination of products and services is known in several ways,
such as, servitization (Vandermerwe & Rada, 1998; Baines &
Lightfoot, 2013), going downstream (Wise & Baumgartner, 1999),
tertiarization (Léo & Philippe, 2001) moving from products to
services (Oliva & Kallenberg, 2003) and service infusion
(Kowalkowski et al., 2012).

Manufacturers have struggled during the past decades and their
traditional value-chain of producing and selling goods has become
less and less attractive as demand for products has stagnated
throughout the economy (Wise & Baumgartner, 1999). In addition
to that, customers are asking for more services (Oliva & Kallenberg
2003) and many manufacturers are transforming into solution
providers (Kindstrém et al., 2012; Kucza & Gebauer, 2011; Story et
al., 2016; Windahl, 2015; Huikkola & Kohtamaki 2017).

This trend has been studied in different countries such as UK
(Baines et al. 2009; Baines et al. 2014) and several European
countries (Dachs et al. 2012) from different perspectives, but there
are still several questions unanswered.

Some previous studies have discussed the challenges when
implementing servitization in companies (Alghisi & Saccani, 2015;
Martinez et al., 2010), and others have studied the key processes and
practices needed to execute servitization (Baines & Lightfoot, 2013;
Gebauer, 2011; Storbacka, 2011; Storbacka et al., 2011; Rabetino et
al., 2017). But this transformation process is quite complex and still
needs a better understanding (Tukker, 2004; Martinez et al., 2010;
Martinez et al, 2017). Organisations that want to propose a

combined product-service offering need to change and adapt their
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strategies, operations, systems, technologies, processes and people
(Davies, 2003; Oliva & Kallenberg 2003; Araujo & Spring, 2006).

Many companies have gone downstream towards the customer,
but there is a gap to study the downstream side and see the inter-
organisational relationships when servitising (Martinez, et al., 2010).
More specifically, there is limited reporting on in-depth longitudinal
studies explaining the details of individual firms’ step by step
service journeys (Vendrell-Herrero, et al., 2014; Baines et al., 2016;
Martinez et al., 2017) and little work has been done in servitization
in SMEs (Confente et al., 2015).

So, the purpose of this paper is to present the internal challenges
experienced by a manufacturer undergoing a servitization journey to
become product-service provider from the manufacturer
perspective and the perceptions of this servitization journey from
their retailer’s perspective.

Following Pettigrew et al. (2001) in this paper, we will focus on 3
of the 6 key issues that they propose:

1-The examination of multiple contexts and level of analysis.
How firm, sector and economic level of context interact to energize
change processes.

2-The inclusion of time, history, process and action. Change and
continuity. Phenomena over time using the language of: what, who,
where, why, when and how.

5-The study of receptivity, customization, sequencing, pace and

episodic versus continuous change processes.

The paper offers several contributions.

1.The first contribution is to study the nature of the change.
Whether the servitization process follows a continuous change

rather than a punctuated equilibrium (Martinez et al., 2017).

171



8th International Business Servitization Conference, San Sebastian

2.The second contribution wants to analyse which is the pace of
service development and related to that, the existence of types of
services: basic, intermediate and complex services.

3. The third contribution takes the seven stages of the service
strategy model (Martinez et al., 2017) and adds the retailer
perspective to it.
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Longitudinal Analysis of International Sales
Growth of Highly Servitized Products: Best
entry Strategies

Waleed Shleha, Yancy Vaillant

Department of Strategy, Entrepreneurship & Innovation. Toulouse
Business School (TBS)

Abstract

The aim of this research is to understand how foreign market entry
strategies influence the sales growth of SMEs offering highly
servitized product-service systems in international markets. In this
research, we argue that the highly servitized products will positively
impact sales growth. However, different international entry modes
will significantly change this impact, considering the varying
paradoxical balances between proximity versus complexity that each
penetration strategy can offer. The empirical application employs a
longitudinal approach of the sales growth, entry modes and the
degree of servitization of goods sold. The empirical analysis is
drawn from primary data collected in a servitized international firm,
involved in the high tech optic industry. The time series data of the
international sales covers a period of ten years and is organised
according to each of the company’s foreign markets. Along with a
complementary set of control variables, this primary data allows us
to analyse each international market based on the entry mode
implemented, the annual growth of sales within each foreign
market, as well as the degree of servitization of goods sold in each
of these markets. The results show a primary confirmation of the
main argument in the research. However, the results are found to
diverge depending on the international entry mode used. The results
contribute to the literature on what international market strategy
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servitizing manufacturers should follow when selling their highly
servitised product-service systems abroad.

Keywords: Servitization, entry modes, SMEs, longitudinal
analysis.

Research motives

With the competitiveness gained through the addition of
services to their manufactured goods, many manufacturers are
differentiating themselves by offering greater value-added product-
service systems to their customers (Bustinza et al,, 2017). This
process is defined as servitization (Vandermerwe & Rada, 1988;
Baines et al., 2017; Rabetino et al., 2018). As these manufacturers
are brought to compete within increasingly globalized value-chains,

many are seeking to internationalize their product-service offerings
(Turunen & Finne, 2014; Urban & Zucchella, 2011).

Servitization literature has explored the influence over firm
growth of implementing services within a manufacturing context
(Fang et al., 2008; Guajardo et al., 2012; Suarez et al., 2013; Visnjic
et al., 2012). But growth in international markets of servitized firms
can be much more difficult to achieve due to the added complexity
involved in international business (Vaillant et al, 2018). This
complexity may be amplified for manufacturers offering servitised
goods (Vendrell-Herrero et al., 2018). This is because the proper
delivery of product-service systems usually requires close customer
relational proximity (Vendrell-Herrero et al., 2017). The greater the
degree of servitization of the goods on offer, the higher the
involvement of the clients in crafting an appropriate service-
augmented solution (Vaillant et al., 2019). Reaching such customer
proximity in international markets may be especially challenging
without a proper foothold within the foreign market (Vaillant &
Laftuente, 2019), suggesting the need for foreign direct investment
and presence. However, if market development and sales growth are
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the objectives being pursued, it is possible that forgoing customer
proximity in order to benefit from the advantages of the lessened
complexity offered by other penetration strategies (e.g using
distributors or direct sales) may be warranted. The degree of
servitization of the goods sold in the foreign markets is likely to
influence which penetration strategy is best to promote international
sales growth (Shleha & Vaillant, 2018).

Therefore, according to the previous discussion, the objective of
this study is to determine how foreign market penetration strategies
affect international sales growth of manufacturers offering different
degrees of service-augmented products.

Data, methodology, and primary findings

In order to reach the study’s set objective, the methodology used
relies on a longitudinal analysis of the sales growth, entry modes
and the degree of servitization of goods sold in international
markets. The unit of analysis of the study is delimited by each
foreign market, where the separate penetration strategies and
degrees of servitization of goods sold can be identified and
compared against each other to help determine correlations with
sales growth.

The empirical analysis is drawn from primary data collected for a
ten years period in a servitized international firm involved in the
high-tech optic industry. The firm has implemented different
penetration strategies in different external markets. Therefore, it is
possible to analyse the evolution of annual sales over the decade
under observation, comparing the results of the different
penetration strategies, whilst keeping the micro-level factors related
to the firm constant. Annual sales growth is longitudinally measured
for each of the firms’ foreign markets. The degree of servitization is
measured for each year in each foreign market using the different
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levels of servitized products sold, as categorised by Bains and
Lightfoot (2013). The penetration strategies are described as the
entry modes adopted by the firm to sell their product-service
systems in the different foreign markets; including foreign direct
investments, the use of distributors, and direct sales from the
headquarters. Additional control variables are included from the
primary data.

The results show a primary confirmation of the main
theoretically-based argument proposed by the research. Therefore,
the results are found to diverge depending on the international entry
mode used and the degree of servitization of goods sold. The
results contribute to the literature on international market strategies
for servitizing manufacturers selling their highly servitized product-
service systems abroad.
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Abstract

Industrial firms are encouraged to practice ecoinnovation e.g. for
the sake of competitiveness and (environmental) sustainability.

To innovate in an ecology-friendly manner and support circular
economy principles many ways are open to them, one of them
being the implementation of servitization practices and another
being the use of servitized payment modalities.

Based on a survey among manufacturing firms from the Basque
Country, we examine how important these two “forms” of
ecoinnovation are amidst the wider range of options that companies
make use of, and which economic and other benefits they obtain
from them.

Keywords: Ecoinnovation, servitization, circular economy, novel
payment models.

Outline
Ecoinnovation as a concept refers to all forms of innovation

that pursue to save the environment or to lower the burden on it.

Carrillo-Hermosilla et al. (2010) emphasize that ecoinnovation
can be beneficial for the environment through more ecological
forms of production and consumption of goods. Over time, many

scholars have also pointed at the benefits from a business
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perspective for firms that embrace ecoinnovation. Notably Plouffe
et al. (2011) and the IRRC argue that ecoinnovation offers a clear
potential to contribute to turnover increase and cost reductions.
Similarly, Kesidou and Demirel (2012) or Pereira and Vence (2012)
cite the following advantages for firms practicing ecoinnovation:
cost savings, productivity improvements, more attractive value
propositions to the market, and an increase in the ability to innovate
on behalf of the eco-innovating organization

When operationalizing ecoinnovation several types of acts can
be discerned, like the devising of new production processes or the
creation of new goods and services (Alvarez et al., 2014). This
forms the traditional way of breaking down ecoinnovation activities
on behalf of companies. Le., to focus on input (choice of
materials), throughput (operational processes) and output (product
or service design) indicators. However, ecoinnovation can also be
brought about via practices from the realm of “servitization” and
“payment model innovation” (Kamp, 2016).

Consequently, we set out to examine how important these two
“forms” of ecoinnovation amidst the wider range of options that
companies make use of, and which economic and other benefits
they obtain from them.

For this, we recur to a sample of manufacturing firms from the
Basque Country with a track record in ecodesign, ecoefficient
production and use of recycled materials. Basque firms have been a
frontrunner in terms of initiating ecoinnovation activity as this
tradition goes back to the start of the 21st century when a set of
companies transmitted the need for measures to foster and make
further progress in the field of ecoinnovation (lhobe, 2014; De
Miguel Molina et al., 2015). Afterwards, demand side evolutions and
environmental legislation have contributed to raising Basque firms’

interest in ecoinnovation. According to 2017 data from Ihobe, 54%
of the Spanish firms that are certified under the UNE EN ISO
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14006 standard is located in the Basque Country. According to the
same source, the Basque Country counts with 43 companies that
comply with environmental product labelling.

The Basque Environmental Development Agency lhobe keeps
track of firms conducting ecoinnovation and/or circular economy
activities. This subset of companies forms our basis to determine
the relevance of “servitization” and “servitized payment modalities”
amidst other forms of ecoinnovation.

By means of a structured questionnaire, these companies have
been asked about recent initiatives in the realm of product/service
design, operational processes, service delivery and payment
modalities. With regard to these initiatives, questions to map their
environmental and economic effects have also been posed.

Overall, the research allows to see in which ways companies
apply service delivery and servitized payment modalities for the sake
of ecoinnovation and it enables appreciating its relative importance
compared to more conventional (input-throughput-output) levers to

ecoinnovation that companies apply.
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Abstract

The study investigates the servitization and PSS offerings in the
renewable energy sector focusing on wind power. While the circular
economy perspective receives attention among servitization
scholars, there is a lack of attention in the new advanced services
that enable the renewable energy supply chains. The special
characteristics of this sector also warrant the need to understand the
sources and forms of complexity associated with servitization. The
offerings of four European case firms are analysed using two
frameworks from servitization literature: the classic SSP/SSC-
framework from Mathieu (2001) and as an emergent theme, the
complexity framework by Zou et al. (2018). The data is collected
from public and private documents as well as interviews and
analysed using thematic content analysis. As a result of the empirical
analysis, the study reports a categorization of service business
models in the wind power sector, and discusses their special
characteristics.

Keywords: Service complexity, servitization, wind power,

renewable energy.
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Introduction

Servitization is considered as a competitive strategy for
manufacturing to survive in competitive markets. The interest in
servitization of manufacturing firms has received an increasing
attention from academics and practitioners over the last decade, and
continues to remain relevant (Baines et al., 2017). New research
interests have arisen in the area of resource-efficiency, sustainable
services, and product-service-systems (PSS) for circular economy
(Spring & Araujo, 2017; Wasserbaur & Sakao, 2018). Research on
servitization for circular economy considers the service systems that
enable the supply and utilization of waste resources that can be used
effectively for new materials or as an energy resource in a demand-
based energy production.

This study proposes the production of clean energy as an
important new subject area in servitization research agenda. To
reduce CO2 emissions European countries are rapidly changing
their energy systems to those that rely on renewable energy (RE)
sources. Wind power is considered a particularly good option as the
energy production generated electricity without emissions and, due
to the fast development of the turbines, has become profitable
without public subsidiaties. The wind energy sector in Europe
develops with great speed and new service-based business models
are formed in the RE supply chain between the investor and the end
user. Digitalization has a key enabling role in this development as
RE production needs to be balanced using various forms of RE
(e.g., wind, solar, bio gas) to meet the demand in the energy system.

While servitization increases the value generated for the
customers, it also increases the complexity of the offering for
service providers such as original equipment manufacturers (OEMs)
and maintenance management companies that face the diversified

customer needs that atise in different business environments (Brax
& Jonsson, 2009; Brax & Visintin, 2017; Zou et al., 2018).
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Moreovet, this offering-level complexity casts new challenges at the
organizational level in designing and implementing successful
service strategies (Brax & Jonsson, 2009).

Complexity is still an emerging research theme with current
investigations focusing on conceptualization of the construct (Zou
et al, 2018; Kreye, 2019). So far, empirical studies that examine
service complexity based on different service offerings remain scant.
To support RE companies in the development of PSSs and service
solutions in the wind power sector, the possibilities and complexities
associated with current service offerings are investigated empirically
in selected forerunner companies. Building on the existing works -
the four dimensions of service complexity (Zou et al., 2018) and
service offering orientations (Mathieu, 2001), this study investigates
and categorizes service solutions using a comparative case research

design.

Methodology

Four European providers in the wind power sector have been
selected for the current analysis. The data consist of publicly
available documents that describe the firms, their offerings, and
operations. In addition, the data set contains supplementary data
provided privately by the companies, and thematic interviews with
firm representatives. The data has been collected during the year
2019. The main analysis method used is thematic content analysis in
which researchers implemented three steps. First the different
service and PSS offerings provided by these firms were identified.
Second, their level of customer orientation versus product
orientation was investigated using the SSP and SSC constructs from
Mathieu (2001). Third, the offerings were examined using the
complexity framework by Zou et al. (2018).
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Contribution

As a result of the empirical analysis, the study reports a
categorization of service business models in the wind power sector.
The study explores the different types of offerings identified in the
four case companies, and discusses their characteristics using the
complexity framework as its theoretical lens. In addition this
theoretical contribution to the servitization research, the study
provides managerially interesting descriptions of different service
types provided by leading companies in the wind power sector,
which promote better understanding about the industry, and are
particularly useful for decision-makers, potential investors, and

newcomers in the industry.
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and Solution Value Space
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Abstract

This study explores how the evolution of digital platforms enable
the growth of solution value space in manufacturing firms. Greater
generativity of digital modules increases the value space and
associated solution scope of the digital platforms. This study
focuses on the evolution of digital platforms, that is, how design
recombination of digital module units can facilitate manufacturers
to deliver multiple advanced solutions through use recombination.
Based on multiple case studies in the construction industry, the
findings present the maturity model of three digital platforms for
manufacturers: (1) connected product platform, (2) fleet
management platform and (3) digital industrial platforms. First,
connected product platform generates a service space from a single
digital module as a wvalue offer to customer. Second, fleet
management platform leverages on assemblages of digital modules
that enables multiple advanced solutions though use recombination.
Finally, digital industrial platform extends the level of platform
openness by promoting digital generativity to specialized
complementors. Thus, study also sheds light on the generativity
tension by helping firms to navigate the balance between promoting
and constraining digital generativity.

Keywords: Digital platforms, generativity, value spaces,

servitization.

195



8th International Business Servitization Conference, San Sebastian

The Impact of Product-Service Innovation on
Labor Productivity: Analysis of the Relevance
of R&D Investments and Innovation-Driven
Partnerships in Manufacturing Businesses

Krisztina Horvath, Laszl6 Szerb, Attila Varga

University of Pécs

Abstract

This study analyzes strategic trajectories that optimize labor
productivity in manufacturing organizations, distinguishing
businesses adopting product-service innovation (PSI) systems from
businesses with a product-centric business model. Our analysis pays
special attention to the potentially differentiating effect of the
business’ prior experience in R&D projects and the experience in
innovation-driven partnerships. We employ a fuzzy set qualitative
comparative analysis (fsQCA) on a unique dataset of 77 Hungarian
manufacturing businesses that includes information for the period
2010-2013. Based on a sub-sample of 17 manufacturers, the second
analytical stage provides a supplementary (descriptive) analysis of
the configuration of innovative partnerships in businesses adopting
PSI systems and product-oriented businesses. The results highlight
two ideal strategic configurations in order for manufacturers to
achieve optimal labor productivity: a configuration specific to PSI
firms that undetlines the role of R&D investments, and a
configuration that highlights the role of R&D investments and
innovative partnerships among large non-PSI firms. In addition, the
descriptive findings for the sub-sample of manufacturers indicate
that businesses adopting PSI systems and product-oriented
manufacturers show some differences in terms of both the
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motivations to engage in innovation partnerships and the types of
innovation relationships that they develop.

Keywords: Product-service innovation (PSI), R&D investment,
innovation-driven partnerships, labor productivity.

Extended Abstract

In an increasingly competitive economic environment,
manufacturing businesses grapple between catering to the tastes of
their customers and developing value-adding strategies with a long
term perspective. Recently, strategic management scholars have
invoked the introduction of product-service innovation (PSI)
systems or business servitization, defined as the shift from a
product-centric to a service-centric business model that lead to
develop hybrid product-service offerings (Bustinza et al., 2018;
Rabetino et al., 2018), as a viable strategy with the potential to
generate economic value for the business (e.g., Kohtamiki et al.,
2013; Suarez et al., 2013; Bustinza et al., 2019).

Nevertheless, transforming business operations —such as the
introduction of PSI systems— entails complex processes as well as
drastic modifications in business operations that do not always
produce the desired outcomes (Gebauer et al., 2005; Bustinza et al.,
2019). Prior work has identified a number of factors that may
condition both the implementation and the outcomes resulting from
PSI systems, including the quality of management (Gebauer et al.,
2005), scale and type of services offered (Visnjic & Van Looy, 2013;
Bustinza et al., 2019), and the match between the servitization
strategy and the specific market context (§jédin et al., 2019).

In this study, we ask whether the performance level of
businesses that have adopted servitization strategies is conditioned
by the business’ prior R&D record and the development of
innovation-driven partnerships. More concretely, the objective of
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this study is to analyze the strategic trajectories that optimize labor
productivity in manufacturing organizations, distinguishing
businesses adopting PSI systems from businesses with a product-
centric business model. Our analysis pays special attention to the
potentially differentiating effect of the business’ prior experience in
R&D projects and the experience in innovation-driven partnerships.

The empirical analysis is based on a unique sample of 77
Hungarian manufacturing businesses for the year 2013. For the
sampled manufacturing businesses, the dataset includes information
about innovation networks and processes during 2010-2013, while
labor productivity figures are reported for 2013. By employing fuzzy
set qualitative comparative analysis (fsQCA), we analyze whether the
businesses” R&D record (investments between 2010 and 2012) and
the innovation-driven partnerships created before 2013 are
important determinants of the labor productivity level in 2013, and
whether the effects of these strategic factors are conditioned by the
adoption of PSI systems strategies between 2010 and 2012.

Additionally, we conducted a supplementary (descriptive) analysis
based on a sub-sample of 17 manufacturing businesses. This
analysis seeks to offer further information and insights on the
strategic characteristics of manufacturers adopting PSI systems viz.-
a-viz. businesses with a product-oriented business model, including
motivations for developing partnerships, number of innovative
partners (including suppliers), average length of partnerships, and
the type of partnership.

Table 1 is the “Truth Table Algorithm’ presenting the results of
the fuzzy set analysis. The table shows the efficient configurations to
optimize labor productivity levels using the notation introduced by
Ragin and Fiss (2008) in which large circles indicate core conditions
and small circles point to peripheral (or contributing) conditions.
Full circles denote conditions that must be present in the
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configuration, while crossed-out circles represent conditions that
must be absent.

Table 1 provides coverage scores, a measure that indicates how
many cases take the focal path to the outcome variable. Regarding
overall coverage the computed solution accounts for 27.2% of
membership in the labor productivity model, thus presenting
acceptable fit. Furthermore, the computed solution consists of two
strategic configurations, and all configurations show high
consistency values between 0.954 and 0.955, with the overall
solution consistency at 0.946.

The findings indicate two ideal strategic configurations in order
for manufacturing firms to achieve optimal labor productivity level.
In the first strategic configuration, the results suggest that in large
manufacturing businesses—in terms of employment—the most
important factor for achieving optimal labor productivity levels is
high R&D investments, while the number of innovative
partnerships with suppliers and market experience are less
important (complementary factors). This strategic configuration is
specific to large non-PSI manufacturing businesses with strong
R&D investments.

The second strategic configuration is specific to manufacturers
adopting PSI systems. In this configuration, optimal labor
productivity is achieved by combining the adoption of PSI systems
with R&D investments. Also, business size plays a secondary role in
this configuration and a greater weight is given to market experience
(business age). Finally, the number of innovative partnerships with
suppliers is not a prerequisite for achieving superior productivity

levels.
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Dependent variable: Labor productivity in 2013

Configuration (1) Configuration (2)

Product-service innovation ®
(2010-2012) b
R&D investments (2010-2012) [ [
Number of innovative
partnerships with suppliers . @
(before 2013)
Business size (In employees) °
Business age (In years) . L]

Goodness of fit statistics
Consistency 0.955 0.954
Raw coverage 0.220 0.104
Unique coverage 0.168 0.052
Overall solution consistency 0.946
Opverall solution coverage 0.272
Number of observations 77

Table 1. Fuzzy set analysis: Strategic configurations for achieving labor
productivity
Note: Full circles refer to conditions that must be present in the
configuration: large circles are core conditions and small circles peripheral

conditions. Crossed-out circles denote conditions that must be absent.

The results for the second analytical stage, focused on describing
the characteristics of the partnerships developed by manufacturers
adopting PSI systems and non-PSI manufacturing businesses, are
presented in Figure 1. The descriptive findings for the sub-sample
of manufacturers indicate that businesses adopting PSI systems and
product-oriented manufacturers show some differences in terms of
both the motivations to engage in innovation partnerships and the
types of innovation relationships that they develop.

Among manufacturers adopting PSI systems, collecting data
about the market and the direct competitors as well as the need for
generating data that permit to pursue higher cost efficiency results
are the main motivations for developing partnerships. In addition,
businesses adopting PSI systems have higher labor productivity
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levels and develop more partnerships with suppliers that facilitate

their innovation activities, while the length of their innovation-led

partnerships is lower, relative to the figures shown by the group of

non-PSI manufacturers.

PSI manufacturers (8 cases)
Motivations of partnership:

Market data 88%  Size (employees)  883.50**
1

Data on competitors 38%  Age (years) 9.25
Cost efficiency 759% _ Location (Budapest) 37.50%
>

Operations’ control 0%

Non-PSI manufacturers (9 cases)

Motivations of partnership:

Market data 78%  Size (employees)  88.11

Data on competitors 11%  Age (years) 15.78
Cost efficiency 67% _Location (Budapest) 44.44%

Operations’ control 22% o

Productivity / type of partnership:
A) Labor productivity (th. Ft) 31,325*

B) No. partners (suppliers) 16 (4*)
C) Length of partnership (years) 2.75*

D) Type of partnership:

-R&D 63%
- Capability building 63%
- Tender 88%

Productivity / type of partnership:

A) Labor productivity (th. Ft) 15,832
B) No. partners (suppliers) 18 (2)
C) Length of partnership (years) 11

D) Type of partnership:

-R&D 67%
- Capability building 44%
- Tender 67%

Figure 1. Motivations and characteristics of innovative partnerships

Note: * and ** indicate that, for the focal variable, the median value for

manufacturers adopting PSI systems is significantly different, at 10% and

5% level, respectively, than the observed median for product-oriented

manufacturers (non-parametric two-sample test of equality of medians).

As a conclusion, the results of the fuzzy set qualitative

comparative analysis (fsQCA) underline that optimal performance

levels—in our case, labor productivity—can be achieved by

following different innovative strategic choices. This result is in line

with prior servitization studies (e.g;, Gebauer et al., 2005; Bustinza et

al,, 2019).

At the organizational level, change can be a costly process with

uncertain outcomes. By analyzing the role of the previous
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experience in R&D projects and the expetience of the business in
innovation-driven partnerships, our findings reveal how the
effectiveness and economic outcomes of PSI systems may be
conditioned by the development of other, complementary strategies
related to the engagement in R&D projects and innovation
partnerships.
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Abstract

Manufacturers are developing product-service innovation by relying
in product and service oriented technologies. This study proposes
that performance is enhanced when servitized manufacturers
support service develop and delivery by using a set of service-
delivery technologies that configure the existing Industry 4.0. To test
this hypothesis, we analyse the role of KIBS on the servitization-
performance relationship. In doing so, a sample of Spanish
manufacturing firms is purpose-selected. fsSQCA analysis of the data
shows that those manufacturers that internally develop service
innovation are more aligned to performance when implementing
cloud computing technologies. On the other side, for externally
servitized manufacturers, a set of service-related technologies is
aligned with superior performance. This study highlights the
importance of KIBS for helping manufacturers to develop product-
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service innovation and fully accomplish the potential of Industry
4.0 technologies.

Keywords: Product-service innovation, Industry 4.0, KIBS,
performance.

Extended Summary

Servitization, explained as the configuration of bundles of
product, service and knowledge (Vandermerwe & Rada, 1988;
Baines, 2015; Rabetino et al., 2017, 2018), requires the implantation
of appropriate technologies. Manufacturing operations has
transitioned from product-oriented technologies —Enterprises
Systems (ERP, CRM)— to implement service-related technologies
allowed by the new Industry 4.0 context (Cloud computing, Big
data, Virtual augmented reality). This service-related technologies
implementation can be supported internally or externally, being this
decision conditioning the achievement of different levels of
performance (Liao et al., 2017)

Previous studies (Bustinza et al., 2015; 2019) have shown that
servitizing manufacturers try to develop new services in-house or
have to rely on external providers (KIBS). These different
approaches are driven by technology maturity and regulatory
contexts. On some countries the technology maturity is a barrier for
internal implementation as well as suddenly regulatory changes can
occur that push manufacturing firms to rely on external providers.
But relying on KIBS for developing product-service innovation due
to environmental issues is not the only reason for establishing this
kind of relationship. Using a sample of 370 multinational
manufacturing enterprises (MMNESs), Bustinza et al. (2019) showed
that MMNEs developing product-service innovation achieve the
highest performance levels by relying in KIBS providers in two out
of three of the service continuum stages (Base and Intermediate
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services); and keeping the development of Advanced services in-
house. While the role of KIBS providers have been demonstrated to
be critical in developing specific types of services (base,
intermediate, or advanced), little is undetrstood about their role on
supporting the technology implementation required for
manufacturing transiting to servitized offers.

The role played by KIBS in product-service innovation is an
emerging avenue of research that attracts the interest of both
academic and practitioners (Lafuente, Vaillant & Vendrell-Herrero,
2017). KIBS role analysis is critical for understanding the successful
developing of specific services as well as for supporting their
management inside manufacturers’ operations. In this sense,
servitized manufacturers are characterized by incorporating base,
intermediate and advanced services developed though a) repair and
maintenance services, b) data processing, hosting, and related IT
services, c) professional, scientific, and technical services, d)
administrative and support services or e) waste management and
remediation services (Gomes et al., 2019). For developing these
entire sets of services manufacturers rely on new service-oriented
technologies (cloud computing, big data analysis, and virtual
augmented reality) that, even when based on external software
providers, need to be internally or externally managed. The current
research proposes that the alignment between service-oriented
technologies management and servitization trajectories will be
responsible of the level of performance achieved.

This study thus argues that the importance of service-oriented
technologies for the performance of servitized manufacturers is in
part explained by role of KIBS in successfully managing these
technologies. For contrast this statement, firstly a fuzzy-set QCA is
used by measuring technology implementation and calibrating
performance measures (Table 1) to uncover which technologies
reach superior performance for manufacturers on one hand, and
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servitized manufacturers on the other hand. Finnaly, the role of
KIBS will be tested by analysing performance achieved by firms that

internally or externally manage service-oriented technologies.

Outcome variables

Financial Performance

Product-oriented . . .
Service-oriented technologies: Industry

technologies: 40
Type of firm / Enterprise Systems :
Sress Cloud Virtual
ERP CRM computin Big data reality

g

Organizational Performance

Product-oriented . . .
Service-oriented technologies: Industry

technologies: 40
Type of firm / Enterprise Systems ’
Strategy Cloud Virtual
ERP CRM computin Big data reality

g
Type of firms: Non-servitized Manufacturers; Internally servitized manufacturers;
Externally servitized manufacturers

Table 1. Fuzzy-set QCA of the role of managing product and service-

oriented technologies for achieving superior performance

This novel methodological approach to understanding the role
of KIBS in developing product-service innovation is expected to
shed light for many manufacturing businesses that do not have the
capacity to internally realize the potential benefits of PSI. This study
contributes to the understanding of the connection between
internal and external PSI management and the innovation
trajectories of manufacturers, an issue that have received critical
importance in recent call for further analysis.
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Objective/rationale

In recent decades, manufacturing companies in many countries
faced increasing competition and product commoditization. In this
context, services appear as an interesting strategy to escape from the
consequent danger for sales and profits. But opportunities arise not
only from creating new markets and income sources through the
new service offerings, but also from their impact in product
markets. Arguably, services provide new opportunities to innovate in
product offerings, creating competitive advantages and enhancing
company’s positioning.

Although commonly referred as servitization, different authors
use other names such as product-service innovation (Bustinza et al
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2018), product-related services, product-service systems, integrated
solutions (Dachs et al., 2014), service infusion, service addition,
service transition (Brax. et al., 2005). Most of the mentioned terms
reflect the required evolution to carry out the diversification strategy
from being a traditional product-centred manufacturing company to
walk the path of product-service integration.

The clear attractiveness of this strategy for manufacturing
companies is reflected in the evolution of literature, with more
articles and special issues devoted to this subject, reaching the level
of about 100 articles per yeat, according to Gebauer et al. (2016).
The well-known cases of companies that have made an important
journey in this direction, such as the paradigmatic cases of Rolls,
Xerox ot IBM, have also contributed.

However, achieving the expected results is not easy nor clear.
And like other diversification strategies, it requires a profound
transformation of the business model demanding new capabilities
and organizational transformations, to which frequently
manufacturing companies have not pay enough attention in the past.

In addition to being complex, it is a very time-consuming
process (Oliva & Kallenberg, 2003) and results may become elusive.
Servitization is a long-term commitment, which often requires a
critical mass to become profitable (Visnjic & van Looy, 2013). In
this vein, Gebauer et al. (2016) state that the "one reason for the
service paradox is that companies underestimate the complexity of
the service business".

Along with internal organizational changes, customer and
supplier relationships need to be reconfigured. Core competences
and capabilities, outsourcing and level of integration in the supply
chain need to be re-identified. In fact, one of the elements usually

considered in the servitization literature is the change from a more
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transactional relationship to a more relational one (Neely et al,
2011).

As services infusion and customization increase, scope of
change also grows, broadening the interactions between suppliers
and customers, reaching the highest point in the upper level of
servitization, in the case of product-service co-designed total
solutions. Provider-customer relationship arises as a central question
to realise profits through servitization, not enough covered by
literature (Sj6din et al., 2019)

On the other hand, service innovation play a key role not only in
addressing service needs but also because of its impact in product
innovation itself. For instance, they can improve manufacturet’s
understanding of the customet's broader needs (Visnjic & van Looy,
2013) and, consequently, facilitate knowledge transfer and new
product innovation (Golara, 2018). Cusumano et al (2015) highlight
that services can reveal information about consumption and usage
which companies can leverage in technology development.

Moreover, the fit between the service offerings and product
innovation activities may be crucial to profit from them (Eggert et
al., 2011, Dachs et al., 2014).

Thus, developing collaboration and innovation capabilities,
although can require a great effort for the company, which will in
turn affect the profitability in the short run, appear to be crucial for
servitization performance. So the objective of this work is to study
the relationship between the level of servitization and both,
collaboration within the supply chain and innovation capabilities.

Methods / Results / Findings

This study involves an empirical research using a quantitative
approach to analyse and evaluate the relationship between
servitization level and firm’s innovation capability and the mediating
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effect of supply chain collaboration. For this study, supply chain
collaboration is defined as the strategic collaboration of the intra
and inter-business processes that lead to a more cohesive
organization of the chain. Thus, the research hypotheses are:

H1. Servitization level is positively related to firm's Innovation Capability.

H2. Supply chain collaboration is positively related to firm'’s Innovation
Capability

H3. The relationship between Servitization level and firm’s Innovation
Capability is mediated by supply chain collaboration.

Based on the purpose of our study, the best method to test the
research hypotheses is the structural equation modelling using
partial least squares. The data were collected using survey
questionnaires for those variables that can not be measured directly:
Supply Chain Collaboration, and firm’s Innovation Capability. Firm’s
Innovation Capability is a first order construct while Supply Chain
Collaboration is a second order construct. Supply Chain
Collaboration covers both intra and inter business processes along
the supply chain. This is supplier, customer and internal
collaboration. Each of them form a first order constructs.

All measurement items were developed from literature review.
Servitization level is measured directly using the percentage of
turnover due to service commercialization, available in the SABI
(Sistema de Analisis de Balances Ibéricos) database. The model is
tested using the responses from 100 Basque country manufacturing
companies.

The results indicated that taking the explicative variables
independently, servitization level and supply chain collaboration play
a key role in the development of firm’s Innovation Capability.
However considering the mediation effect the servitization level is
mediated by supply chain collaboration. This research contribute to
the literature adding empirical evidences about the impact of
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servitization on the business competitiveness. In addition, the
findings also contribute to the practitioners giving clues about the
importance of involving customers, suppliers and the firms
departments into the business model.

Keywords: Servitization, supply chain collaboration, innovation
capabilities, customer integration, provider collaboration,
manufacturing companies.
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Abstract

The structural configuration of many manufacturing systems
supporting virtuous paths of development has changed its
traditional shapes. Complementary services to manufacturing have
entered such systems opening renewed paths of development. The
assessment of the effects of localization of knowledge-intensive
business services (KIBS) in manufacturing areas is a growing
literature. However, the loops of co-localization of manufacturing
and KIBS within some areas and their impact on the recovery
capability of such areas are still underexplored. There is indeed a
lack of studies exploring the spatial and temporal effects of these
co-localization processes. This paper paves the way to understand
coupling local systems when territorial servitization occurs.
Applying spatial panel data models at the LMA level, we make an
extensive use of Business Register data from 2011 to 2015. Our
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results find out the transmissions of servitization knowledge
intensive services-oriented effects through territories and the
implications for manufacturing over time.

Keywords: Territorial servitization; structural configuration;
coupling effects; KIBS; spatial panel models.

Introduction

The contemporary challenges ask for the adjustment of the
knowledge bases embedding in manufacturing systems. The
availability of renewed knowledge bases at a firm and local level is
necessary to catch some of these opportunities opened by the wave
of technologies. In some cases, processes of value creation and
redistribution started to integrate knowledge business services
(KIBS) in manufacturing value chains by means of in-house
servitization strategies (Baines & Lightfoot, 2013; Bustinza et al.,
2019; Vendrell-Herrero et al.,, 2017). Some others, such as in many
territories characterized by manufacturing small and medium sized
enterprises (SMEs), started outsourcing processes of service
functions (Horvath & Rabetino, 2019). This last trend tends to
trigger loops of co-localization of manufacturing and service
activities (Gomes et al., 2019). In this regard, empirical evidences
suggest that there is correlation between the localization of KIBS
and the increasing competitiveness of manufacturing (Bustinza, et
al., 2015). This increase of competitiveness influences the
localization choice of manufacturing firms leading to structural

reconfigurations of territories affected by territorial servitization
(TS) (Lafuente et al., 2017).

In this scenario, it is not clear where such tendencies are
encouraged and if there are some ‘coupling effects’ between the
neighbors of servitized territories. This paper aims at filling this gap,
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employing Italy as a reference case study during the economic ctisis
and its aftermath.

The processes of the neighborhood coupling

TS is a phenomenon that might spread across territories. The
agglomeration of KIBSs in a specific area might indeed increase the
competitive advantages of the embedded manufacturers but also of
the neighborhood manufacturers. When the manufacturing of an
area takes advantage of the structural transformation of the
neighbor, which increase its services knowledge bases, it can
support the strengthening of the manufacturing without a
“canonical” TS. In this area the loop of co-localization does not
start because the two systems are not independent. In such a case,
TS rises indeed as the result of a neighborhood coupling. Vice
versa, the localization of KIBS in a productive system might activate
imitation processes in the neighborhood. This process triggers the
localization in adjacent areas of KIBS which might lead the starting
of a potential new loop of co-localization. In this case we speak
about neighborhood decoupling.

The neighborhood coupling is not a trivial phenomenon to
identify.

A case study: Italy

Consistently with a broad literature, Italy is recognized for an
industrial landscape characterized by populations of SMEs. Its
traditional manufacturing industries are strongly competitive in the
global market thanks to the benefits resulting from local external
economies (Bellandi, 2000).

Our unit of analysis is the Local Market Area (LMA) as proxy of
the local system. By definition (Istat, 2014), a LMA is a set of
contiguous municipalities that show a high degree of self-
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containment of the daily commuting inflows and outflows between
the same municipalities. The bulk of the labour force of a LMA
lives and works in the same LMA and the local firms find into the
area the main part of competences they need.

The neighborhood coupling is explored over the period
2011-2015. This time span allows us to take into account the Italian
GDP inversion (2014-2015). In our investigation the spatial
causalities in the neighborhood coupling between manufacturing
and services focusses only on KIBS. For the empirical investigation,
we apply the classification of KIBS proposed by Wong and He
(2005) with an adjustment related to the public administration
sectof.

We make an extensive use of Business Register data from 2011
and 2015 and compute a set of agglomeration indicators (i.e.
localization, diversification and urbanization economies) at the LMA
level. Localization economies are proxied by the location quotient
(LQ), which measures the relative concentration of a sector in a
LMA regarding the average concentration of the same sector in the
country. Urbanization externalities are proxied by means of
population density. Moreover, an entropy measure is included in the
empirical model to capture diversification externality and
decompose it into related and unrelated vatiety.

Our methodology refers to statistical spatial analysis in order to
detect neighborhood coupling across LMAs and concentrates on
Spatial lag and Error lag models. Making use of a large data set of
geo coded information at the LMA level through time, we model
neighborhood coupling by means of a panel data approach. This
approach enables us to take into account both spatial and temporal
heterogeneity. Indeed, the applied space specific time-invariant
variables and time specific space-invariant variables asses both the
spatial diffusion process of random shocks and their evolutionary
process. We make use of Auto regressive panel models in order to
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take into consideration not only individual LMA and longitudinal
pattern (direct effects), but also the indirect effects of interactions

among LMAs over time.
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Abstract

Literature recognizes the role of KIBS in innovation and hence the
influence of this advanced service sector in technological change
and economic growth. Particularly, the presence and growth of
KIBS sector can be seen as an indicator of regional modernization
and renewal processes (Corrocher & Cusmano,2014), but their
colocation with the manufacturing sector does not imply that there
are strong interactions. Then, there is a current interest to analyse
the links between KIBS and manufacturing sectors in different
regional settings (f.e. RIS specialization and/or institutional setup:
Koch & Stahlecker, 2006). This paper aims at investigating the links
between KIBS and manufacturing sectors sector regarding the
regional innovation systems frame. More in depth, the research
question asks to what extent the KIBS sector can be explained by
regional techno-economic structure evolution, whether/how the
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concentration of high-tech manufactures contribute to new KIBS
and whether/how the innovation intensity of the RIS places KIBS
in the centre of knowledge-based learning. The study follows a
comparative case approach. The cases are Catalufia and Basque
Country. The research is based on the integration of quantitative
information (input-output tables and the SABI-Informa firm-level
data-base) and qualitative data (semi structured interviews). This
study aims to contribute on the ongoing debate around territorial
servitization from a mesoeconomic perspective. The study might
provide insights to policymakers about how to strengthen and
stimulating the development of KIBS sector and thus to provide
insight to strength ties between KIBS and manufacturers.

Keywords: Territorial servitization, manufacturing industry.

Rationale

“Servitization”, as a new economic paradigm, focuses on the
introduction of knowledge-based services into manufacturers’
operations that enable firms to provide advanced product-service
systems (Lafuente et al., 2017; Vendrell-Herrero & Wilson, 2017;
Kamp & Parry, 2017; Horvath & Rabetino, 2018). The scholar
debate recognizes the role of KIBS in servitization highlighting how
manufacturers can achieve product service innovation by partnering
with KIBS (Bustinza et al., 2017). Recent literature on servitization
has shown that not only firms, but territories materialize the positive
effects of a solid KIBS sector (Lafuente, Vaillant & Vendrell-
Herrero, 2017).

Due to the territorial servitization heterogeneity, the explanation
of mechanisms that facilitate interactions between manufacture and
KIBS remains difficult to analyze. Therefore, with the aim to
understand the effects and how local manufacturers competitiveness
can be achieved through local knowledge diffusion from KIBS, it
could be interesting to have a view about the links between the
supply side and the demand side. From the supply side, it is
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proposed to differentiate among different KIBS categories:
technical services (T-KIBS), computer related services (C-KIBS),
and the "traditional" professional services (P-KIBS) as providers of
complementary innovative solutions to their customers. From the
demand side, local hybrid value chains have long been observed on
industrial strategies that internalize the value-adding capacity of
product-service innovation.

The rational follows Stranbach (2008), cited by Kamp and Sisti
(2018), who argues “that over time, firms develop competencies that
are highly sector-and technology-specific and they also develop
competencies which are related to the specific features of users
demand”. The issue go beyond the idea of KIBS as provider entities
that supported their client processes, and connect with scholars that
recognize these services as carriers of change in cooperation with
their clients (Muller & Doloreaux, 2009). In other words KIBS not
only transfer knowledge to other firms, but also perform collective
learning (Toivonen, 2004; Strambach, 2008) since KIBS and clients
can maintain intensive and long-term collaborations in dynamic
patterns of knowledge exchange (Hung-Nien et al., 2015).

Methods

The study follows a comparative case approach using a mixed-
method frame to analyze the interactions between KIBS and
manufacturing sectors. The cases of the Spanish regions of
Catalonia and the Basque Country are considered following a two-
step approach. First, the quantitative analysis is made through the
use of data from input-output tables, produced by the respective
regional statistics institutes (Eustat & IDESCAT), together with the
aggregation of data from firms using the SABI-Informa database.
Second, semi-structured interviews (regional experts in KIBS and
regional development, and business firms) are conducted to

224



8th International Business Servitization Conference, San Sebastian

investigate the role and impact of KIBS on manufacturers and in
the Regional Innovation System (RIS).
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Abstract

The present study investigates the relevance of ecosystems as
coordination mechanisms for value creation in the context of
servitizing  SMEs. Digitalization in the manufacturing industry
enables more modularity of service offerings. Due to this increasing
modularity, it can be expected that ecosystems become increasingly
important means for coordinating value creation in a servitization
context. However, servitization literature has paid little attention to
the ecosystem concept. Based on a multiple case study approach,
this study so far finds an increasing interdependence between small
OEMs and suppliers of complementing offerings through
distribution channel practices. This interdependence may lead to
increased importance of ecosystems as coordination mechanism for
value creation in a servitization context.

Keywords: Servitization, SME, ecosystems, value creation,
international distribution channel.

Introduction
Businesses increasingly engage in servitization practices by

adding services to their core products to enhance business and
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customer value (Vandermerwe & Rada, 1988). Kowalkowski et al.
(2013) demonstrate that IT and digital connections are one of the
driving forces of service-oriented business models. Because of
developments in IT, services can be increasingly modularized which
means that an offering is delivered by multiple autonomous firms
(Ostrom et al., 2015). The increasing modularization of offerings
can especially benefit SMEs given their specialized character and
limited financial resources to internalize new capabilities required
for delivering services (Mittal et al., 2018; Oliva & Kallenberg,
2003). Because of increasing offering modularization and the nature
of SMEs, it can be expected that servitizing SMEs increasingly face
coordination of value creation through ecosystems.

Ecosystems are considered communities of interrelated and co-
evolving businesses (Moore, 1993). At the center of an ecosystem is
a modular focal value proposition (Adner, 2017). Jacobides et al.
(2018) highlight two forms of modularity that are relevant to
ecosystems. First, there is super modularity which means that more
of A makes B more valuable and/or vice versa. The second form
refers to unique modularity and means that A cannot function
without B and/or B cannot function without A. Moreover, unique
modularity can be generic or non-generic. Non-generic modularity
refers to modularity that requires active coordination between all co-
creating firms and therefore cannot be coordinated through market
forces only (Jacobides et al., 2018). To materialize the ecosystem
value proposition, several business and non-business actors interact
(Adner, 2017). What makes an ecosystem unique is that this
community of business and non-business actors are bound together

while leaving control over module integration at the customer
(Jacobides et al., 2018).

To date, there is only scant empirical evidence on the emergence
of ecosystems and their role as a mechanism to coordinate value
creation in an SME context (Jacobides et al., 2018). Besides, there is
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limited research that investigates ecosystems as a coordination
mechanism for value creation in the face of servitization (Sklyar et
al., 2019). Hence, the purpose of this study is to investigate
servitizing SMEs in terms of their product modularity, and structure
of their external environment. This will lead to increased
understanding on the role of ecosystems for servitizing SMEs.

Preliminary results

Based on a multiple case study of three servitizing OEMs with
less than 50 employees, preliminary findings on value proposition
modularity and structure of the external environment can be
reported. All cases show modularity of the ecosystem value
proposition that is two-sided unique and generic. Results show that
all observed complementors could potentially cooperate and no
technical restrictions appeared (i.e., generic complementarity).
Following the work of Jacobides et al. (2018), this finding makes us
expect that value creation is coordinated through markets. However,
this may not be the case in foreign markets of the observed firms.
Because the observed OEMs sold specialized offerings, they were
forced to sell their offerings internationally. Besides, due to their
smallness, these OEMs and suppliers of complementary offerings
must rely on intermediaries. This distribution channel is governed
through contracts and based on mutual exclusivity arrangements.
Because suppliers of different modules have similar exclusivity
arrangements, complementors are bound together while remaining
autonomous and keeping individual customer interaction. Hence,
we argue that the reliance of small OEMs on intermediates in
foreign markets may lead to ecosystems as coordination mechanism
for value creation. This finding adds to existing literature by
revealing new elements that drive the emergence of ecosystems
(Jacobides et al., 2018). This could mean that small OEMs pursuing
a servitization strategy must consider performance of
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complementors that sell their products through the same
intermediaries. So far, we have not seen this consideration at the
studied OEMs. Further and more elaborate results are expected in
autumn 2019.
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Extended abstract

The delivery of integrated solutions (Davies, 2004) or advance
services (Baines & Lightfoot, 2013), which focuses on delivering
results or performance to the buyer, obviously build on an in-depth
understanding of both product technologies and customer’s service
needs (Tongur & Engwall, 2014). Particularly so, as such strategies
increasingly require the integration of digital technologies into
mechanical engineering products and, hence, technology cross-
fertilization (Bjorkdahl, 2009). Still, research on the management of
innovation processes has typically focused on either new product
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development (NPD) (Cooper, 2008) or new service development
(NSD) (Hipp & Grupp, 2005), while the development of new
combinations of products, technologies and services, such as
integrated solutions or product-service systems (PSS), has received
less attention (Zhang & Banerji, 2017).

Empirical studies have found that NSD processes are typically
more incremental, iterative and ad-hoc than NPD processes (e.g,,
Hipp & Grupp, 2005), and as a consequence, scholars have argued
that firms need to implement different processes for NSD and
NPD (Droege et al.,, 2009). This recommendation is reasonable in
cases when services and products may be separated, but more
problematic in servitized firms that offer integrated digital product-
service systems (Zhang & Banerji, 2017). Previous studies also point
at the importance of the external network in developing solutions
(Windahl & Lakemond, 2006). More recent studies have called for
increased inter-industry collaboration and the development of
external hybrid value chains to stimulate servitization-based
innovations (Landry et al., 2013; Lafuente et al., 2017). Moreover,
strategic partnerships seem to enhance product-service innovation
performance (Bustinza et al. 2014). At the same time, servitization
strategies seem to focus mostly on adding advanced services in the
context of the internal value chain (Baines et al., 2017; Rabetino et
al,, 2018; Visnjic et al., 2018) and developing advanced services in-
house (Cusumano et al., 2015; Bustinza et al., 2019).

Hence, there seems to be a need for further research on the
mechanisms and strategies underpinning the innovation process of
new product-service systems. We are especially interested in
product-service innovations that involve constellations of firms that
are new to the industry and invoke major changes in established
business activities, relationships, and value propositions. For the
purpose, we adopt a business ecosystem perspective leaning towards
the structuralist tradition of ecosystem research (Adner, 2017). The
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business ecosystem metaphor, defined as the “the alignment
structure of the multilateral set of partners that need to interact in
order for a focal value proposition to materialize” (Adner, 2017, p.
40), is useful also because it stresses the existence of a common goal
(.e. the “focal value proposition”). Thus, we pose the following
question: How do (radical) product-service innovations come about
among multilateral sets of partners?

To answer the research question, we used a qualitative multiple
case study approach. Five firms from a business cluster in
Norwegian energy and maritime sector were selected as case
organizations for our study. The degree of service orientation in the
tirms varied, but all five firms offered advanced equipment (such as
drilling equipment and heavy lifting equipment) in combination with
digital services. All firms also had a strategic focus on innovation
and had several ongoing new digital product-service system
development initiatives in their innovation portfolios. Data related
to how new digital product-service development processes were
implemented in the case organizations was collected through semi
structured in-depth interviews with 43 key-employees. The data was
coded and analyzed in an inductive manner by performing both
within-case and cross-case analysis.

The paper aims at contributing to the ongoing debate related to
new digital product-service system development processes (Zhang
& Banerji, 2017). Our preliminary findings advance this debate by
suggesting that the characteristics and management of these
processes are contingent upon the business model and type of
services.

Keywords: Product-service innovation, innovation process,
business model, business ecosystem.
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Applying a Transaction Cost Economics
perspective to assess the commercial chances
of machine tool builders to supply advanced
services among their industrial clients

Bart Kamp

Orkestra-Basque Institute of Competitiveness

Introduction

The concept of Industry 4.0 (referring to a family of activities
and technologies that entail the use and coordination of
information, automation, and computation, software, and (temote)
sensing technologies (PCAST, 2011)) is gaining an increased interest
among manufacturing communities.

The deployment of this concept unlocks new ways to
manufacture existing products and to manufacture new products
(PCAST, 2011). Similarly, it allows making products and
manufacturing processes smarter (Davies et al., 2012). In parallel, it
can act as a catalyzer for the design and delivery of knowledge-
intensive or advanced services (Acatech, 2015). Le., when making
assets smart and connected by endowing them with sensors,
suppliers of goods obtain an improved understanding of the use of
their offering by their clients, and which attributes and
functionalities they value. This kind of information can be used to
come up with new (on-line) support services (Porter &
Heppelmann, 2014; Parry et al., 2016; EPO, 2017). Similarly, digital

data gathering provides a basis from which firms may move from
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providing base services that support goods to advanced services
that assist clients in their own value-creating processes (Monostori
et al, 2016). The former can give way, among others, to the
following types of smart services: predictive maintenance solutions,
corrective intervention and repair mechanisms, life cycle
management schemes, productivity/output performance
management tools, energy/material consumption and idle time
vigilance.

In comparison to traditional or base services (like repair and
spate part delivery), smart services tend to have a stronger (positive)
impact on the performance of their users (Porter & Heppelmann,
2014).

At the same time, they tend to have a more pervasive impact on
the relationship between the provider and user of such services. Le.,
fostering the bonds and inter-dependence between buyers and
suppliers as the connectivity between assets and actors induces a
stronger mutual orientation among them in regard to value creation
processes that span the boundaries of individual firms (Kamp &
Parry, 2017).

Whether the subsequent “embeddedness” is experienced as
something positive and desirable, particularly on the user side, is
debatable and arguably influences suppliers’ chances to market

advanced services to industrial users of machine tools.

Aim of the paper

By means of applying a Transaction Cost Economics
(Williamson, 1985; Baker, Gibbons & Murphy, 2002; Brouthers &
Nakos, 2004) perspective, we set out to examine the smart service
business prospects of four companies from the machine tool
industry. By testing the character of the services to be offered on
their asset specificity, of B2B relationships in terms of frequency of
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interactions and the environmental uncertainty of the business
context within which transactions take place, we assess the chances
of OEMs to become the suppliers of choice for smart services by
means of a “network governance arrangement”, instead of the
potential clients recurring to a make (internal solutions) or buy
(purchasing on the spot market) mode.

(Williamson, 1985; Baker, Gibbons & Murphy, 2002; Brouthers
& Nakos, 2004)

Expected results

Validation or falsification of hypotheses that follow from TCE
reasoning,

Insights for industrial firms to understand under which
circumstances (aspects of asset specificity, frequency of interaction
and environmental uncertainty) they can expect to commercialize
smart services successfully.

Keywords: Advanced services, servitization, transaction cost

economics, Industry 4.0.
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How are solutions co-produced in B2ZB? An
investigation of servitizing manufacturing
firms
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Abstract

Servitization results in closer collaboration with customers. Research
recognizes the benefits of collaborating with customers for
improved service innovation. Yet, not much is known about how
solutions actually are jointly developed between providers and
customers. This research aims to depict the key activities within the
process of co-production and the different roles customers take on.
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We collected data of two servitizing firms who are in the process of
co-producing a solution with their customer. The findings show that
co-production is a non-linear process with continuous interaction in
and parallel execution of the phases where customers take on
multiple roles throughout the process.

Keywords: Co-production, B2B; solutions, servitization.

Introduction

Servitization inherently is an act of collaborative manner.
Undoubtedly, providing solutions to customers results in closer
collaboration and increased customer intimacy (Visnjic & Van Looy,
2013) in order to align the processes of a firm with its
customers’ (Gronroos, 2011; Raddats & Easingwood, 2010).
Customers’ willingness to adopt providers’ offerings, share
knowledge, and integrate resources in the process of developing
solutions affects the success of delivering customer-oriented
offerings that create sufficient customer value (Tuli, Kohli &
Bharadwaj, 2007; Valtakoski, 2017). Co-production refers to the
participation of customers in the development of an offering taking
place in the production process, preceding the usage process (Lusch
& Vargo, 2006). Although research shows that collaboration with
customers enhances service novelty and meeting customer needs
(Heirati & Siahtiri, 2019), we know little on how solutions are jointly
developed. This research aims to explore the key activities and
customer roles in the process of collaborative development of
servitized solutions. Hereby, the research secks to provide insights
into how the collaboration activities shape the process and the
success of the developed solution. As such, provider firms have
better understanding of how to successfully manage the co-
production process.
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Methodology

A multiple case study was conducted of two selected firms who
are in the process of co-producing a solution with their customers.
Table 1 gives an overview of the companies and the key informants.
Case A produces vegetable processing machinery. Case B is a
business unit of a large water solutions provider which develops
beer membrane filtration systems. The companies are jointly
developing an IoT-enabled service with a launching customer: a
condition-based monitoring (CBM) system that monitors the
production process and alerts accordingly to set key indicators. We
conducted semi-structured interviews with several key members of
the companies. Interviewees were asked to describe the activities

happening in the process of developing the solution.

Case Employees  Industry Solution Key informant
Case A 73 Vegetable Condition-based CEO (1)
processing monitoring system Manager
Engineering (1)
R&D Engineer (1)
Case B 10.000 = Beer brewing = Condition-based Service Manager (1)
monitoring system Global IoT Manager

M

Table 1. Overview of key characteristics of companies

Preliminary results

Following Baines and Lightfoot (2013), the CBM systems can be
classified as an intermediate service. The developed CBM system
lays the foundation to eventually offer predictive maintenance
services in the future for the companies. The co-production process
is classified according to Malshe and Friend's (2018) classification of
collaborative processes: defining solutions, designing solutions,

deploying solutions, and debriefing solutions. Customer roles are
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based on Aarikka-Stenroos and Jaakkola's (2012) typology. Table 2
and 3 describe the key findings of the cases.

Case A
Defining Designing Deploying Debriefing
solution solution solution solution
Activities Defining KPIs Designing Partial Inquiring
with customer platform and implementati = organization-
and IT party dashboard with = on through wide for
IT party providing feedback and
remote SllggCStl()nSZ
access to “it’s an
platform interplay. That
is also the
intent, that
hopefully, from
all levels in the
organization,
questions and
ideas will
come” (CEO).
Customer Co-diagnoser - Co- Co-assessor
role implementor ~ Co-innovator
Nature of -Long established relationship with customer; collaboration happened
relationship organically: “[...] at a given moment you get a kind of natural growth
and process that you can no longer define afterwards as something like: this

collaboration = was what we intended, that is how we proceeded. It just happens to
you” (CEO).
-Loosely defined verbal agreements: “|...] in any case, [there is no] no
contract that you can argue over” (CEO).

Table 2. Case A: Overview of co-production process.
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Case B
Defining Designing Deploying Debriefing
solution solution solution solution
Activities Defining KPIs Designing blue = Partial Inquiring
with customer print of IT implementati = feedback
project team and | architecture on through throughout
wider customer and dashboard = providing the whole
needs: “we go a with customer remote process
few steps further = project team: access to ensuring
than only “so, what will platform continuous
product the first look improvemen
requirements. We = and feel be like, ts: “we have
have done a what will the setup a
value proposition | first output logbook
session [with the = look like, how where the
customer| where = will we respond customer
we have to can drop
brainstormed that?” (Global their
together about IoT Manager). findings and
new business suggested
metrics and our improvemen
strategies” (Glob ts” (Service
al IoT Manager). Manager).
Customer Co-diagnoser Co-designer Co- Co-assessor
role implementor ~ Co-
innovator
Nature of -A historical and intense relationship with customer; the customer is a
relationship strategic business partner of the company: “we falk to each other three
and times per week, that is really close” (Global IoT Manager).
collaboration = -The development of the solution is “a logical next step for them. We

are the forerunners of their future strategy” (Global IoT Manager).

Table 3. Case B: Overview of co-production process.
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Abstract

Manufacturers are shifting the traditional transactional paradigm by
delivering customized solutions in a process known as servitization.
This study proposes that the competitive performance of
servitization is higher for firms selling long-lifespan products as they
enable better customization cost recovery. To test this hypothesis,
we analyse the moderating role of product lifespan on the
servitization-performance relationship. Through merging a unique
survey of Manufacturing Multinational Enterprises (MMNEs) and
the Lifespan Database for Vehicles, Equipment and Structures
(LiVES) a unique sample is created. Analysis of the data shows a
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positive relationship between servitization and performance. This
relationship becomes significantly stronger for MMNES that sell
long-lifespan products. Our findings are robust for correlation,
regression and structural equation modelling analyses. This study
explains why servitization boosts performance in some industries
but has a neutral effect on others. By including product lifespan in
the equation, we improve understanding of why servitization is an
excellent mechanism for asset management in industrial
relationships.

Keywords: Servitization, solution business models, product

lifespan, competitive performance.

Extended Summary

Manufacturers are increasingly pushed to transition from a
standardised product business model towards a solution model that
offers greater customisation and responds to the specific needs of
each customer (Storbacka et al., 2013). Rising market orientation as
well as increased information availability and affordability together
with the limited scope of cost leadership strategies for
manufacturers within a knowledge-based economy have combined
with advances in production techniques to drive manufacturers
towards greater personalisation. By offering customised solutions,
producers are adding greater value to their products (Bustinza et al.,
2018, 2019; Storbacka, 2011).

As such, intangible assets are crucial for manufacturers in their
efforts to create this added value (Teece, 1998). Intangible assets
generate differentiation that enables firms to achieve competitive
advantage. Intangible assets materialize as economic value in the
form of services which, when developed in the context of product
firms, require organizational change known as servitization
(Rabetino et al, 2018). Offering complementary services is
increasingly important for manufacturers, as it enables them to co-
create with users and more easily personalise their products
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(Storbacka et al.,, 2011). As a result, manufacturers can establish
more lasting relationships with end consumers than do the simple
transactions associated with business models based on the guileless
sale of products.

But the transition towards a solution business model is not of
equal value to all manufacturers (Nordin & Kowalkowski, 2010).
Indeed, the more extraordinary and infrequent is a purchase for a
buyer, and the more the purchase represents an important
investment, the greater the importance of offering customization.
This, especially when the lifespan of the purchased product is
considerable (Vendrell-Herrero et al., 2019). And therefore, in these
circumstances, the greater the role of servitization is likely to be for
the performance of the manufacturers of these products.

This study argues that the importance of servitization for the
performance of manufacturers is in part explained by the longevity
of the product commercialized. Long lifespan products, due to their
frequently high purchase cost and complexity of maintenance
requiring a substantial asset management effort, are especially
susceptible to the benefits of servitization as conducer of
customised value-added from a more solution-oriented business
model. Product longevity also allows servitization to better reach the
customer embeddedness and solution integration benefits, which are
key for manufacturers to transition towards a solution business
model (Storbacka et al., 2013). As such we hypothesize that Product
lifespan positively moderates the relationship between servitization
and firm performance.

This study tests the working hypothesis with a unique database
of 301 multinational manufacturing firms that operate worldwide in
conjunction with LiVES (Lifespan Database for Vehicles,
Equipment and Structures), a database that provides information
about the average products’ lifespan for a number of industries
(Murakami et al, 2010). Part of the sample produces and
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commercializes products with long lifespans (e.g. acrospace, defence
and automotive) whilst other part of the sample operates in sectors
with less costly products with shorter lifespans (e.g. electronics and
appliances). Preliminary results are summarized in the contour plot
exhibited in Figure 1. The figure shows a two-dimension graph
where different combinations of servitization (Y-axis) and product
lifespan (X-axis) yield different predicted performance levels which
are represented in the colour-scale of the figure. From the contour
plot, we observe that firms selling products with shorter lifespan
(<10 years of product lifespan) do not benefit from servitization
strategies. Additionally, servitization seems essential for enhanced
performance in businesses offering longer lifespan products (>30
years of product lifespan).

Servitization (Index)

Linear prediction, Perfformance (Index)

Y T T Ll Y T

0 10 40 50

20 30
Product Lifespan (Years)

Figure 1. The relationship between servitization and performance along

different product lifespan
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It is worth stressing the importance of the analysis. In line with
Markides and Williamson (1994), our study concludes that in the
context of an increasingly knowledge-based competitive
environment, transactional strategies of product exploitation are
insufficient in the long term. We show that multinational firms that
supply integrated product-service solutions through servitization are
more successful when they offer products with long lifespans that
have the time to generate synergetic value-added that is greater than
the sum of its parts (Storbacka, 2011). An enduring servitization
facilitates the development of joint competencies that enable
customer embeddedness and the co-creation of advanced solutions
which, in turn, helps to achieve a greater coverage of customers’
technological needs (Storbacka et al., 2013).

Manufacturers producing short lifespan servitized products may
not only have difficulties optimizing their servitized value, they may
be left with an insufficiently long relational investment cost recovery
petiod. Thus, the issue of the contextualization of capitalization on
intangible assets in long-term relationships is affected by our
findings. To date, the literature has analysed this matter in contexts
of product innovation (Lafuente et al., 2018). Our study extends the
analysis to models of service implementation in manufacturing,

A limitation of this study relates to the cross-sectional nature of
the data used in the study, which does not allow for longitudinal
heterogeneity analyses. As a result, future work based on
longitudinal data seems decisive to better understand the temporal
evolution of servitization strategies in businesses offering products
with different lifespans. Finally, the conclusions generated in this
study are the result of the analysis of large manufacturing
multinational firms. We believe that our findings and
recommendations can be extended to organizations with a
heterogeneous product-service portfolio, for example, distinguishing
between firms whose customers are end users and firms that sell
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their products-services to other organizations, or to other types of
firms, such as large firms whose activity focuses more on local

markets vs. small and medium-sized enterprises (SMEs).
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Abstract

Servitization strategy is increasingly recognized as a key source of
value with important competitive and economic potential across the
globe. Over the years, it has been proven to contribute to tertitorial
performance through the provision of services to manufacturing
businesses. Such contribution, however, has been to a large extent
consequential to the configuration of local industrial structures, and
most importantly, by interconnectedness between manufacturing
firms and knowledge intensive business services (KIBS) firms.
Hence, the process of territorial servitization is highly conditioned
to the association between manufacturing businesses and KIBS
firms. To date, territorial servitization literature mostly describes the
implications of KIBS firms for service deployment and service
innovation in manufacturing, considering knowledge and
technological capabilities as main variables for its success.
Nevertheless, the literature is silent on how geographical distance
between KIBS firms and manufacturing companies may affect
servitization capacity. Therefore, this research attempts to disclose
the importance of geographical distance of KIBS firms in
manufacturers” servitization capacity. In doing so, we analyze two
manufacturing companies, Appha and Beta, both located in the
Basque country but collaborating with KIBS firms in different
geographical areas, “inside” and “outside” the Basque region
respectively. Through a qualitative study based on (1) measuring
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firm’s capacity for servitization, and (2) in-depth interviews, results
suggest that geographical distance in terms of proximity plays a key
role on the KIBS-Manufacturer relationship for servitization
capacity, and require to be considered as an important aspect for
successful territorial servitization.

Keywords: Servitization capacity, knowledge intensive business

services sector (KIBS), geographical distance.

Introduction

Servitization refers to the transition process that involves the
innovation of an organization’s capabilities and processes to shift
from selling products to selling integrated product and service
offerings (Raddats et al., 2016). In manufacturing environments,
servitization has proven to be an important source of
competitiveness as well as differentiation, enabling manufacturing
companies to sustain a competitive advantage among their
competitors (Vandermerwe & Rada, 1988).

However, the development and provision of services differs
greatly from the traditional design and manufacture of products
(Bustinza et al., 2019). By virtue of this, the dynamic nature of
services requires companies to reformulate their organizational
structures, capabilities, talent, and their conception of value to be
truly effective in manufacturing settings (Bustinza et al., 2015).
Consequently, servitization demands the consolidation of service
capabilities, for overcoming the various critical junctures that firms
face in the service-provision transition.

According to Vargo and Lush (2008) manufacturing capabilities
and services capabilities emerge from two opposite standpoints or
dominant logics for understanding value; whereas manufacturing
capabilities (goods-dominant logic) emphasize value-in-exchange,
the service-dominant logic, emphasizes value-in-use. Hence,
whereas traditional manufacturing capabilities settle on tangibility,
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economies of scale, trade-off among costs and quality, and product
functions—service capabilities focus on intangibility, customization,
flexibility, customer centricity, and innovation (Pistoni & Songini,
2017). Accordingly, the transition towards servitization can be very
complex and in some cases can result in a dead-end street, bringing
serious consequences for the organization and its sutrvival, a
situation defined as the service paradox (Gebauer et al., 2005), that
has materialized itself in a reverse or backward transition, defined as
Deservitization (Valtakoski, 2017).

In most cases, problems arise from the inability of the company
to establish a coherent guide towards service orientation (Lenka et
al., 2018), something that requires the commitment of the entire
organization and demands firms to integrate distinctive knowledge
and capabilities not traditionally required in product-based firms
(Opazo-Basiez et al., 2019). To this aim, and in order to mitigate
possible difficulties and expedite the transition towards services,
product-based firms seek in external partners the essential
capabilities that they do not possess within the organization,
building thus relationships with particular-type “entities” with deep
knowledge in technical areas that exceed the scope the firm, defined

as knowledge intensive business services (KIBS) firms (Lafuente et
al.,, 2017).

Knowledge intensive business services (KKIBS) firms are defined
as organizations or private companies that use professional
knowledge, related to specifics (technical) disciplines to develop and
provide advanced, and highly intellectual “value-added” business
services. In servitized contexts, KIBS firms are increasingly
recognized as "bridges for innovation" in services (Cooke and
Leydesdorff, 20006), and vectors of knowledge transmission
(Strambach, 2008) as they provide a platform to create and transfer
service innovation, as well as for developing and co-producing
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service oriented knowledge together with manufacturing firms and
other players in the value network (Muller & Doloreux, 2009).

The blossoming of KIBS firms has promoted proactive and
open knowledge sharing between otherwise unconnected firms in
the regional, national and international context, which has generated
the revitalization of depressed regions and sectors (Gomes et al.,
2019) as well as the emergence of highly specialized competitive
poles in the form of either “clusters” or “industrial
districts” (Grandinetti, 2011). Thus, the convergence of high—-level
knowledge and innovation services in manufacturing has generated
a synergistic development in economic sectors that has benefited
not only firms with the need for servitization, but has also
revitalized once non-competitive geographical areas that have found
in KIBS firms a catalyst for local networks, partnerships, and
innovation systems (Liu et al., 2019).

As manufacturing competitiveness increasingly depends on
knowledge contents, KIBS firms play an important role offering
manufacturers access to stock of knowledge capital created,
accumulated or disseminated by them (Gomes et al., 2019) and also
helping them to develop value-adding services (Lafuente et al,
2017). As such, the interconnected coexistence of manufacturers
and service providers has given rise to a new territorial competitive
concept, built on the premise of servitization as the main axis for
knowledge transfer between companies and the KIBS firms, the
concept of territorial servitization (Lafuente et al., 2019).

At territorial level, the interconnectedness between product-
based firms and KIBS firms could improve and strengthen the
capacity of a territory to compete (Vendrell-Herrero & Wilson,
2017). However, research is still needed on the mechanisms through
which this collaboration can be effectively carried out (Cabigiosu &
Campagnolo, 2019), and the key factors that might strengthen or
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weaken this type of relationships (Hu, 2017). Although existing
literature on KIBS firms consider geographical proximity as one key
factor influencing the relationship between KIBS firms and
manufacturers (Freel, 2016; Growe, 2019), research is still silent on
the effect of KIBS firms’ geographic proximity on firm’s
servitization capacity and the factors that might positively or
negatively influence this effect.

To address this gap, our paper aims to assess empirically the
effect of KIBS geographical proximity on the firm’s servitization
capacity through a qualitative study of two manufacturing
companies located in the Basque country, A/pha and Beta; both of
them servitized, both of them collaborating with KIBS firms to

enhance their service provision, but with KIBS collaborators located

-.@---Alpha —@— Beta

Sensing
7

Employee behavior

Employee values ':'. Reconfiguring
Ll
Management behavior P Digitization
Management values Customization

Network management

Figure 1. Firms’ servitization capacity comparison
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in different geographic areas, that is “inside” and “outside” the
Basque country (Spain and France) respectively.

To measure this effect, 2 rounds of in-depth interviews were
conducted with two firm’s representatives. In a first stage, each
interview focused over the servitization capacity of the firm using
as framework Coreynen’s servitization capacity tool (Coreynen et
al., 2018). In the second stage, interviews focused on the incidence
of KIBS firms on the company's servitization capacity. Altogether,
this combined approach enables us to rate and compare between the
current servitization capacity of the firm and the incidence of KIBS
firms to such purpose.

Key findings suggest that firms’ servitization capacity results are
higher when KIBS collaborators are located geographically nearer to

--@--Alpha —e—Beta

Figure 2. Perceived incidence of KIBS on servitization capacity. Based
on your firm's service orientation, please rate the perceived incidence of
the collaborating KIBS on the following categories. Response options:
0 = not at all important, 1 = low importance, 2 = medium importance,

3 = high importance, and 4 = critical importance
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manufacturing companies. Furthermore, results obtained indicate
that KIBS firm’s incidence on servitization capacity is also higher in
firms with KIBS collaborators situated nearer to their operations.
These results validate the notion that the relationship Manufacturer-
KIBS firm influences positively servitization capacity when both
entities are located closer to each other.
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Abstract

The purpose of this paper is to identify hidden services that were
given away for free with the product and create a new service
offering for a manufacturer that sells luminaires (e.g, lamps and
lighting systems) to electrical installers. To identify the services that
are given for free with the product, a survey was developed,
targeting Swiss electrical installers, to analyze the pre- and post-sales
activities that the firm delivered. The identification of the
intangibles was initially undertaken by creating a journey for the pre-
sales, post-sales and execution phases of typical transactions, based
on interviews with the employees and supported by the literature
research. The survey (n=68) provided insights into the intangibles
that the firm delivered based on the analysis of perceived
importance and satisfaction. Further, insights were obtained from
five interviews with customers. The analysis of the survey and the
interviews identified services that customers valued; setrvice
definitions were created for each of the 'hidden services' that were
identified from the analysis. Using a modular approach to service
definitions, two extreme modular offers were developed: a
minimalistic offering and an 'inclusive' offering for the pre- and
post- sales; both had options built on standard modules.
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Research Motivation and theoretical framework

The purpose of this paper is to identify hidden services that
were given away for free with the product and create a new service
offering for a manufacturer that sells luminaires (e.g, lamps and
lighting systems) to electrical installers. A case-based study was
conducted in cooperation with a Swiss luminaire manufacturer
whose lighting systems are under price pressure, due to increased
competition. The firm, like many other product-focused businesses
(Hinterhuber & Snelgrove, 2017), was providing services for free,
with associated costs being absorbed into the product price, and
therefore this led to negative feedback about the firm’s prices
although customers were generally satisfied with the “quality”. The
term quality was considered by the sales team to be associated with
the tangible product features, however senior management
recognised the importance of the intangible aspects associated with
the end-to-end transaction.

The firm had a diverse demand based on a mix of transactional
offers and project tenders, coupled with architects and installers
with different levels of competence. Given the diversity of demand
the firm did not segment the market, rather considering the sales
process as key, addressing transactional offers and project tenders
differently and using geographic regions to define sales territories
for the sales managers. Mukhopadhyay and Setoputro (2005) state
that it is crucial that customer segments and customer needs are
identified, which requires the supplier to understand the customer’s

processes.

The sales process bundled the services (intangibles) with the
product (tangible) aspects, giving scant regard to the service value

273



8th International Business Servitization Conference, San Sebastian

that was provided over the pre-sales, sales, and post-sales phases.
Pekkarinen and Ulkuniemi (2008) recommend bundling and
unbundling individual services to various offers, to not only fulfil
different customer needs but also influence the value perception and

therefore increase the willingness to pay (Anderson et al., 2009;
Pekkarinen & Ulkuniemi, 2008).

Methodology

A single case-based approach was applied to the study with four
main phases; the process that was followed is shown in Figure 1. To
identify the services that were valued by the customers a quantitative
survey with 68 participants is used, supported by five in-depth
interviews. The insights were from across the pre- and post-sales
process. The analysis of the customer journey, empathy maps, and
personas allowed the development of value propositions and
supports the building of a modular offer structure. Finally, the
modules were then packaged into cleatly segmented offers with

clear value propositions.
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Figure 1. Methodology used in the study to identify hidden services and

to convert them into service modules
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Findings

The results of the survey and the interviews provided insight
into the segmentation based on the competency of the installers:

- some are able to consult with end customers, reducing the

need for service (high competency).

some need additional services to design, specify and install

the lighting system (low competency).

The satisfaction/importance diagram developed from the survey
is shown in Figure 2, it confirms that some services are

underserved. The analysis provided insights into the services that
the installers valued.
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Figure 2. Importance/satisfaction diagram of the lighting industry

The customer journey map shown in Figure 3 was used to
support the identification of the hidden services that are currently
bundled with the product. It allowed the timing of the service
events to be identified, and who they are important for. It
confirmed that there are many intangible-based micro-value
propositions that are provided without additional fees being charged
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for the services. According to Kowalkowski et al.(2013) a customer
will not value or buy a service if there is no match with the value

perception.
@
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Figure 3. Hidden services identified in a customer journey map

Using the new identified “hidden” services a modular service
offering was created that bunded the offerings to improve the
segmentation. This was considered necessary as according to
Hinterhuber & Snelgrove (2017) not every customer perceives the
same value, which results in a diminished willingness to pay. Three
different offers were created: i. a minimalistic offer, for the segment
which generally does not value services; ii. a standard offer with the
core services included within the offer and iii. an inclusive offer that
includes all of the services within the fees. Optional services can be
added to first two offers to improve the customisation. In all cases
the tangible and the intangible service components have now been
clarified for the sales managers and their customers.

Conclusions

This paper contributes by confirming that hidden services can be
identified and then unbundled from the product. The identification
of hidden services with customer journey maps, personas and
empathy maps is an effective process and supports the detailed
understanding and timing issues around a transaction. It also
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supports the building of new micro-value propositions that can
then be used to develop modular offers to satisfy the customers.
The approach used confirms the usability of journey mapping,
empathy mapping and satisfaction/importance diagrams to identify
the ‘hidden’ services. The approach should be tested in other cases
to confirm its applicability.
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Alternative Financial Entities as Allies for
Advanced Services Implementation: Lessons
from B2B cases

Bart Kamp, Ibon Gil de San Vicente

Orkestra-Basque Institute of Competitiveness

Myriad studies have pointed out that companies wanting to
servitize are confronted with cultural and structural barriers. In the
present paper, we argue that many firms -particularly SMEs- also
face challenges in the sphere of financial engineeting/access to
funding and industrial asset management when considering the
implementation of use-based or performance-based services.

When offering advanced services, the payment modalities are
typically on a pay-per-use or pay-per-outcome basis and in many
cases, this goes together with launching leasing schemes and de
facto pre-financing the use of goods. This implies a change to a
company’s cash flows and its treasury management.

This can particularly pose problems to companies that do not
have deep pockets or big cash reserves and who do not possess an
internal funding mechanism (as in the form of GE Capital and
other company-own financial services), but run their (financial)
business in a rather traditional manner. Le., based on own resources
and loans from classical banks.

Against this backdrop we analyze the financial implications of
introducing advanced services that 4 industrial firms (from the
railway, automotive, industrial vehicle and valve industry) have
witnessed and with what kind of external partners (financial entities,
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industrial asset management firms) they sought to make use-based
and performance-based services feasible.

We conclude that advanced services incentivize companies to
amplify their scope for entities and instruments to finance and
manage servitized market propositions, and to look beyond the
traditional ways and sources for financing business operations.
Companies that do not diversify their financial sourcing strategies
run a bigger risk of not getting pay-per-use or pay-per-outcome
services off the ground.

Keywords: Servitization, pay-per-use, advanced services,
industrial asset management, financial entities.

279



This book of abstracts summarizes the proceedings of the 8th
International Conference on Business Servitization (ICBS
2019), held at Deusto Business School, university of Deusto,
San Sebastian, Spain. On this edition, the conference places a
special emphasis on the focal theme: New and Emergent
approaches in servitization research.

This year's conference aims to discuss what are the future
challenges of the servitization research field, and how can the
servitization community develop the domain further. In the
conference were exposed 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 aimed 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.

In this 8th edition of the ICBS we have brought together 55
researchers from 30 Universities and Research Institutes
located in 15 different countries across Europe and America. In
summary, the conference is organized in twelve different
parallel sessions that seek to fuel the academic debate around
the different aspects of new and emergent approaches in
servitization research.

Additionally, this conference welcomes relevant keynote
speakers as Prof. Vinit Parida (Luléa University of Technology)
and Prof. Yipeng Liu (Henley Business School, University of
Reading).

=Deusto

Universidad de Deusto
Deustuko Unibertsitatea

ISBN: 978-84-120643-4-6
WWW.omniascience.com

OmniaScience



	8th International Conference on Business Servitization
	Foreword
	Organizing Committee
	Index
	Parallel session 1
	Managing Servitization in Distributor-Mediated Service Triads
	The Impact of Service, Product and Process Innovation on Firm Performance: A Model of Interactions
	Using the General Modular Systems Theory: Evidence from Servitization

	Parallel session 2
	Evaluating the Adoption of Integrated Project Teams as Strategic Form to Underpin PSI Systems in Servitizing Manufacturers
	A Relational View on Industry 4.0: Governing Relationships in Digital Servitization
	New Business Models in the Electricity Sector in the Framework of the Energy Transition Towards a Low Carbon Economy
	IoT as Enabler for Smart Servitization in the Manufacturing Industry

	Parallel session 3
	Innovation in Servitization through Digital Technologies
	Value Co-Creation Practices in Platform-Based PSI Systems: Cases from the Textile Sector in China
	Servitization in Manufacturing SMEs: Exploring its Links with Industry 4.0 Implementation Drivers
	Towards and Empirical Analysis of Relations between Territorial Servitization and Place Leadership

	Parallel session 4
	Treble Innovation Firms: Opening Innovation Frontiers in Manufacturing
	Antecedents and Consequents of Service Innovation in Brazilian Medical Device Companies: The Moderating Effects of Digital Technologies
	Data-driven Servitization of SMEs: Assessment of Success Factors based on a Multiple Case Study
	Servitization of Manufacture and Spare Innovations: A Patent Citations Analysis
	Applications of Internet of Things (IoT) and Blockchain for supply chain management in humanitarian Disasters

	Parallel session 5
	The Role of T-KIBS on the Innovation Performance of Manufacturing Firms: The Case of Mexico
	Understanding the Service Market in an Era of Technological and Digital Disruption
	Innovation Activities, Performance and Innovation Services in Manufacturing Firms from an Emerging Economy

	Parallel session 6
	Making it Practitioners-Friendly: A Service Design Toolkit for the Design of Advanced Services
	Facilitate Value Capture by Creating an Understanding of Value Proposition Foundations
	Requirement Design for Servitization

	Parallel session 7
	Challenges in the journey to services
	Longitudinal Analysis of International Sales Growth of Highly Servitized Products: Best entry Strategies
	The Relevance of Servitization for Ecoinnovation Activities among Manufacturing Firms
	Servitization in Wind Power - a Complexity Perspective

	Parallel session 8 Roundtable on business ecosystems
	Parallel session 9
	The Evolution of Digital Platforms: Exploring the Interplay between Digital Generativity and Solution Value Space
	The Impact of Product-Service Innovation on Labor Productivity: Analysis of the Relevance of R&D Investments and Innovation-Driven Partnerships in Manufacturing Businesses
	The Role of Service-oriented Technologies supported by KIBS in Enhancing Servitized Manufacturers’ Performance
	The Mediating Effect of Supply Chain Collaboration on the Relationship between Servitization and Firm’s Innovation capability

	Parallel session 10
	Territorial servitization and the neighborhood coupling
	Comparative Assessment of the Links between KIBS and Manufacturing Sectors in two Spanish Regions: Cataluña and Basque Country
	Ecosystems as Coordination Mechanism for Value Creation in the Context of Servitizing SMEs

	Parallel session 11
	Understanding Innovation in Digital Product-Service Ecosystems – A Business Model Perspective
	Applying a Transaction Cost Economics perspective to assess the commercial chances of machine tool builders to supply advanced services among their industrial clients
	How are solutions co-produced in B2B? An investigation of servitizing manufacturing firms

	Parallel session 12
	Servitization: Allowing Better Solution Delivery and performance for Manufacturers of Longer Lifespan Products
	Assessing the Role of KIBS Geographical Proximity in Firm’s Servitization Capacity: A Basque Country Example
	Hidden Services in the Lighting Industry – from Free to Fee
	Alternative Financial Entities as Allies for Advanced Services Implementation: Lessons from B2B cases




