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Digital Servitization and Business Model Innovation
in SMEs: A Model to Escape From

Market Disruption
Sofia Lamperti , Angelo Cavallo , and Claudio Sassanelli

Abstract—The progress and the adoption of digital technologies
can rapidly make products, processes, and business models obso-
lete, until disrupting entire markets. In this context, small–medium
enterprises (SMEs) operating in manufacturing are especially chal-
lenged due to their limited resources and smallness liabilities. Firms
can implement, design, and deliver new smart and connected prod-
ucts that change the way they compete and trigger the provision
of services—until redesigning the entire business model. However,
little knowledge is available on how SMEs may effectively trigger
and catalyze such transition. Using an interpretative research ap-
proach inspired by the design research methodology, in this article,
we explore how SMEs may leverage digital servitization to escape
from a disrupted market. Based on our findings, an original digital
servitization model tailored for SMEs is proposed. Finally, the study
provides a set of research and managerial implications on how
SMEs can overcome market disruption in the manufacturing con-
text through digital servitization and business model innovation.

Index Terms—Business model innovation (BMI), digital
servitization (DS), digital transition, lean start-up, small and
medium enterprises (SMEs).

I. INTRODUCTION

OVER the years, digital technologies have pervasively
affected the way through which companies operate and

support their business model (BM) [1], altering the very nature
of products, processes, and strategies [2] and disrupting market
structures [3]. The integration and embedding of digital tech-
nologies often involve the core business of many companies,
bringing into managers’ agendas a wide spectrum of business
opportunities [4]. Through the adoption of digital technologies,
manufacturing companies can implement, design, and deliver

Manuscript received 10 January 2022; revised 21 April 2022, 22 September
2022, and 31 October 2022; accepted 21 December 2022. Review of this
manuscript was arranged by Department Editor A. Brem. (Corresponding
author: Angelo Cavallo.)

Sofia Lamperti is with the Montpellier Management Institute, Univer-
sity of Montpellier, 34090 Montpellier, France (e-mail: sofia.lamperti@
umontpellier.fr).

Angelo Cavallo is with the Politecnico di Milano, Department of Man-
agement, Economics and Industrial Engineering, 20156 Milan, Italy (e-mail:
angelo.cavallo@polimi.it).

Claudio Sassanelli is with the Department of Mechanics, Mathemat-
ics and Management, Politecnico di Bari, 70125 Bari, Italy (e-mail: clau-
dio.sassanelli@poliba.it).

Color versions of one or more figures in this article are available at
https://doi.org/10.1109/TEM.2022.3233132.

Digital Object Identifier 10.1109/TEM.2022.3233132

new smart and connected products that change the way they
compete and trigger the provision of services [2], [5].

In this regard, Digital Servitization (DS) represents a possible
answer to these ongoing challenges [6]. In the literature, DS has
been defined as digital-enabled services relying on digital com-
ponents embedded in physical products that enable new digital
BMs [7], find novel ways of value cocreation, generate knowl-
edge from data, improve the firm’s operational performance, and
gain a competitive advantage over rivals [8], [9]. To support DS,
manufacturing firms need to change their culture [10], adopt a
more customer-centric view [11], change the design approach
of these new systems [12], and adjust the other mechanisms of
their BMs [13], [14], [15].

This promising, although emergent, research stream can al-
ready count on valuable research contributions. Some scholars
have analyzed how DS may impact the supply chain [16]. Others
have argued the adoption of a platform strategy for better use of
DS (e.g., [17]), while some have stressed the role of organiza-
tional change to accommodate such a new way to create value
(e.g., [10], [18]). Still, other studies have called for additional
research, in specific contexts [19], of the role of DS as an
important driver for adapting, changing, and innovating a firm’s
BM [20]. DS often goes along with business model innovation
(BMI) intended as “designed, novel, nontrivial changes to the
key elements of a firm’s BM and/or the architecture linking these
elements” [19, p. 201].

Notwithstanding the promising efforts, the field currently
shows a limited understanding of the relationship between the
DS and BMI. This is especially true with reference to small
and medium enterprises (SMEs) engaged in manufacturing [21],
[22] that are facing the serious challenges of market disruption,
intended as a market in decline, drastically altered by a new entry
(i.e., new technologies and BMs) that has changed its competi-
tive dynamics and structure [23], [24]. Despite SMEs being gen-
erally considered the engine of countries’ economies [25], schol-
ars have been paying major attention to large corporations [26].

Enhancing the understanding of how manufacturing SMEs
may undertake DS and BMI is important, given the following
points.

1) Little is known about manufacturing SMEs specifically
engaging with DS to cope with market disruption [23].

2) Research is needed about the outer context that influences
the time to adopt a service strategy [27], such as drastic
changes in market structure.
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3) Few studies explain in detail how BMI connects with
servitization [20] and even fewer analyze it specifically
with reference to the emergent substream of DS in the
SMEs’ context [28].

Given the above arguments, this article examines how DS can
become an opportunity for an SME to escape from a disrupted
market and how DS and BMI are connected to each other. To this
aim, and by employing the design research methodology (DRM)
[29], a model to guide SMEs through the DS journey to escape
disrupted markets is proposed. An application case was con-
ducted for its validation. Specifically, we investigated an SME
located in Italy, originally operating in the (disrupted) broad-
casting sector, that is beginning to provide new product–service
solutions based on the Internet of Things (IoT) technologies.

With this study, we provide two main contributions. First, we
propose a DS model, extending previous research with reference
to a specific and underinvestigated context: SMEs operating in a
disrupted market. Second, this study contributes to the ongoing
debate on the link between DS and BMI, showing how each step
of the DS journey may involve BM changes.

The rest of this article is organized as follows. In Section II,
the research context is presented as the basis of the investigation.
In Section III, after showing the research methodology, the case
is described. Section IV introduces the results and Section V dis-
cusses them. Finally, Section VI provides a conclusion, focusing
on the research’s value and its limitations.

II. RESEARCH CONTEXT

A. Digital Servitization

First introduced in the seminal work of Vandermerwe and
Rada [30], the term servitization refers to the process where firms
set out to create greater value by developing new services and/or
improving the existing ones. Servitization enables companies to
move from a product-centric perspective toward the provision
of integrated bundles consisting of both physical goods and
intangible services—in the literature, often named product–
service systems (PSSs) [31]. In this context, digital technologies
constitute a strategic lever to foster knowledge exploitation along
the PSSs’ lifecycle [32]. In particular, servitization finds, in
the dynamicity of IoT analytics and artificial intelligence, the
potential for innovative PSSs on an unprecedented scale [33].
Along with this evolution, a part of the servitization literature has
moved toward the study of service provision enabled by digital
technologies, giving rise to a substream of research known as
DS [34], [35], [36], which is differentiated for the digital aspects
and features of the services introduced. Table I collects some
definitions of DS selected from the extant literature. Considering
the objective of this research, the more inclusive definition is
the one outlined by Paschou et al. [9]. It expresses DS as the
development of new services and/or the improvement of the
existing ones using digital technologies that can enable new
BMs.

B. DS Journey in SMEs

SMEs are enterprises composed of less than 250 employees
and having an annual turnover not exceeding EUR 50 million

TABLE I
SELECTED DEFINITIONS OF DS (ORDERED CHRONOLOGICALLY)

and/or a balance sheet total not exceeding EUR 43 million
[37]. The service transition is a complex matter for SMEs [38],
[39], [40]. It is acknowledged that undertaking a servitization
journey is less common in SMEs than in large firms [41]. Due to
their smallness, SMEs (often) do not possess the knowledge
or resources to successfully undertake this journey [13]. On
the one hand, introducing or extending the service business
may not generate the expected returns (service paradox) [42],
discouraging manufacturing SMEs to undertake this journey.
On the other hand, pursuing a digital transformation is not an
easy matter, as the initial investment may appear unaffordable
for an SME, together with the risk of overestimating the related
benefits (digitalization paradox) [43].

In the literature, some scholars have provided different models
to facilitate the (digital) servitization journey and help managers
in their decision making [44]. For instance, Oliva and Kallenberg
[45] discussed the product–service continuum and the process
model for developing installed base service capabilities. Kind-
ström and Kowalkowski [46] developed a four-stage model
that drives companies through new services development in the
manufacturing context. In addition, Sjödin et al. [43] proposed
an agile cocreation process for DS in order to tackle the risk of
digitalization. However, these models are not specifically tar-
geted for manufacturing SMEs. Considering the complexity of
the transition and the fact that SMEs represent 90% of businesses
[47], more research is needed on how SMEs may go through the
DS transition.
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C. DS and BMI

A BM is the value architecture through which an organization
creates, delivers, and captures value in a relationship with a
network of exchange partners [20], [48], [49], [50]. The in-
troduction of services enabled by digital means might change
the manufacturing company’s value proposition and impact the
other value mechanisms of the BM [51], [52]. Since the 1960s,
practitioners have listed the distinctive ontological features of
services, such as the traditional intangibility, heterogeneity,
inseparability, and perishability [53], to which coproduction
with customers and simultaneity have been added [54]. Some
researchers highlighted the differences between new-service
development and new product development. First, service inno-
vation produces the enablers for the service and not the service
itself [55]; second, it is important to make the new-service fit with
the existing business architectures [56]. The literature seems to
agree on the fact that DS may have disruptive effects on the
BMs of product-oriented firms: it may affect the firm’s internal
and external processes and interdependences, involving the re-
configuration of internal capabilities, value and pricing models,
revenues and cost structures, and power and collaboration in
the value system. From this perspective, Paiola and Gebauer
[28] described how DS requires innovation in the firm’s BM.
Moreover, considering the external context of analysis in this
study, the innovation of the BM can result as an important
factor in responding to crises linked to market disruptions as
well as the recent COVID-19 pandemic [57], [58], [59], [60].
However, the literature shows that manufacturing SMEs rarely
understand how they should reconfigure the elements of their
BM to pursue this innovation [61] and offer digital services.
Therefore, we deem that it can be relevant for practice to advance
our knowledge on methods that can support SMEs in DS [27].
Advancing our understanding of DS and BMI for SMEs will
provide important implications for research and practice.

III. RESEARCH METHODOLOGY

In this section, the research design is first presented, show-
ing how the journey toward DS has been designed. Later, the
methodology for the literature review and the market and case
selection are explained. Finally, a section regarding the data
collection and analysis outlines the logic used for connecting
practical evidence to theoretical concepts.

A. Research Design

To address the main gaps dealing with the DS transition of
SMEs supporting BMI, a research methodology was set and
made appropriate for different research traditions [62] in the
developmental process of creating the DS journey. Adapting
the research approach used in the previous research in the
servitization domain [12], [63], [64], this research is classified
as interpretivism, entailing qualitative methods and inductive
reasoning [65]. This approach is inspired by action research and
aspires to contribute to theory development. Indeed, this research
can be categorized as applied engineering based [66], implying
theory/concept building, together with practice-based testing in
an interactive way [67]. The model proposed by this research

was tested in a real-world setting, following the guidelines of
the systems development field [62]. Different methods (theory
building, observation, and experimentation) have been adopted
to develop the prototype of the model that constitutes, along the
research process, both a proof-of-concept and a starting point
for carrying on research in a qualitative iterative process [65].

Wrapping up the design of this research, leading to the
proposition of a six-phase journey for DS supporting BMI,
can be depicted, as shown in Fig. 1, where the correspondence
among the phases of this research approach and both the DRM
framework [29] and design science research [68] that are used
as main references is clarified.

Three main stages, as shown in Fig. 1, constitute the research
process: the conceptualization stage, the theory-building and
model development stage, and the validation stage.

First, in the conceptualization part (which corresponds to
the research clarification and the descriptive study I phase of
DRM), an analysis of the current literature was conducted. It
has to be noted that the objective of the study is not to provide
a systematic literature review on the subject. Two valuable
literature reviews already exist about DS: Paschou et al. [9],
who specifically focused on defining the concept of DS and
the convergence between servitization and digital technologies
and Pirola et al. [33], who studied DS in the PSS domain and
proposed a research agenda. Yet, these works were lacking
in providing an overall and detailed vision of a DS journey.
Therefore, both contributions, together with other studies, were
instrumental to identify research gaps and to outline the major
steps that are present along the journey to DS. These literature
gaps were presented to the company selected for conducting
this research. The company expressed a clear need for practical
guidance toward the DS paradigm. Based on this need emerging
from practice and on the literature analyzed, the three main
streams of the research domain were identified, leading to the
conceptualization of the DS journey model. More details on how
the analysis was conducted and how the three research streams
were identified are presented in Section III-B.

In addition, an application case was conducted. We inter-
viewed employees belonging to the same manufacturing com-
pany selected at the beginning of this research to explore their
practical needs. The company renovated its BM through DS to
escape from a critical scenario caused by a market disruption.
Throughout the entire research, this company was selected as
an appropriate purposive sample [69], as suggested by interpre-
tative tradition, representative of a particular population, and
allowing an idiographic (intensive) study of an individual case
[65]. Details about the market and case selection are discussed
in Section III-C, showing, also, how data were collected and
analyzed.

Through an interpretative study of the literature results, to-
gether with interactive analysis of the interviews, a six-phase
model was created in the theory-building and model concep-
tualization stage (which corresponds to the prescriptive study
phase of DRM).

Finally, in the validation phase (which corresponds to the
descriptive study II phase of DRM), this model was tested by
interpreting the data from the application case and verifying and
triangulating them with the theory on DS and BMI. The outcome
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Fig. 1. Research design (see online version for colors).

of the entire research process is the design of a validated model,
showing a six-phase journey for DS supporting BMI.

B. Literature Review

To conduct the literature review, some inclusion and exclusion
criteria were defined. Indeed, for collecting a set of relevant
research articles, two keywords’ groups were chosen. On the one
hand, the keywords selected were related to the essential side of
the process, which is introducing services to the company BM;
hence, terms, such as “servitization,” “PSSs,” and “integrated so-
lutions,” were selected [70]. On the other hand, the keywords se-
lected were connected to the digital aspect of servitization, which
refers to the use and implementation of digital technologies in
a business context. These keywords are “digital technologies,”
“digital transformation,” and “IoT,” and the keywords related to
the Industry 4.0 domain are “sensors,” “big data and analytics,”
“artificial intelligence,” “real-time optimization,” “real-time lo-
calization,” and “predictive maintenance.” Scopus was used as
the search engine since it is widely recognized as a world-leading
source that provides broad coverage in this research domain and
has been largely used in relevant studies of the field [61], [71].
The next step was to select the relevant publications. In this study,
only research articles were included, while books, company
reports, chapters, etc., were not considered. Only articles in
English were included. Starting from the initial result of 991
research articles, a set of 67 relevant publications was finally
used for the study based on the application of the criteria being
defined (see Table II).

From the literature analysis, three main streams were con-
ceptualized depending on the research article focus and are
discussed in Section IV. These 67 articles were further ana-
lyzed to see the results of DS on the companies’ BMs. Results
show that only a few studies described the case of SMEs that
radically changed their business through DS [28], [34], [72].
However, more research is needed that focuses on SMEs and

TABLE II
SELECTION OF THE LITERATURE REVIEWED

their possibility to radically change their business through DS
[21], [22].

C. Market and Case Selection

To address the outlined research question formulated from the
gaps in the literature, a disrupted market was identified, that is,
broadcasting, since it is dramatically changing its structure for
two main reasons. First, since the advent of digital technologies,
the broadcasting sector has moved from analog transmission
to digital. This transition has triggered a virtualization pro-
cess that replaces specialized physical hardware with software
that performs the same functions. Second, the advent of new
content creators, such as Netflix, Amazon, and YouTube, has
transformed the entertainment market, offering multiple places,
spaces, and times for accessing content.

Then, a firm was selected that, operating in such a context,
relied on DS to innovate its BM. The company was an Italian
SME operating in the design, production, and sale of broadcast
and IoT technologies that was called Company A throughout the
study for confidentiality reasons. It was founded in November
2013 in Puglia by a group of people working in another telecom-
munications company that had failed the same year. It counted
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TABLE III
DATA COLLECTION

25 employees and an annual turnover that was less than 3 million
Euros per year. The firm represented an appropriate research site
for the following three main reasons. First, Company A was an
SME originally operating in the disrupted broadcasting market,
which was trying to reinvent its overall BM. Second, to do that,
they leveraged DS. Third, after recognizing their know-how and
resource constraints as typically affecting the SME action space,
Company A pursued DS by opening their BMI process and, thus,
by partnering with an innovative new venture specialized in the
IoT and Industry 4.0 service applications. This was Start-up B
(for confidentiality reasons), founded in 2013 by three young
software engineers who specialized in indoor positioning and
navigation. In addition, since 2015, Start-up B has been collab-
orating with Company A on various projects related to IoT.

D. Data From Application Case Collection and Analysis

Data were primarily collected through the analysis of primary
and secondary data. Table III presents some details about this.
The interviewees were mainly managers who were responsible
for the successful implementation of the DS processes. This was
because, in small enterprises, strategy and decision making are
concerted among a few informants [73]. The interviews were
conducted separately with the company and the start-up, mainly
through phone calls. Open-ended questions were asked and notes
were taken. The respondents had an engineering or informatics
background. Furthermore, the firm managers boasted several
years of professional experience, while the start-up workers
were young. Therefore, based on the above-mentioned criteria,
the chosen interviewees were considered appropriate informants
for the study. A total of 25 conversations were recorded and
transcripts were created. Several informants were interviewed
multiple times to investigate emerging patterns and avoid mis-
understandings. Demands formulation followed the structure
of a protocol, commanded by the relevance to the research
question, together with the drive toward the reasons for DS
and the potential for delivering different and improved value
propositions to customers. Consequently, the first set of ques-
tions was related to the original working form of their BM
based on the conceptualization of the three main mechanisms
(value capture, value creation, and value delivery) of a BM.
For instance, questions, such as “What were you offering to
customers and what are you offering now?,” “How was the firm
structured and organized to reach customers?,” and “How was
this value translated in monetary terms?,” were asked. Follow-
ing this, the second set of questions, connected to DS, were

asked to explore and describe the phases incurred by the firm,
including questions, such as “Why did you decide to include
services in your value offering?,” “How did you get to the
deliverable solution?,” and “What challenges did you have to
cope with?.” Last, the third set of questions looked at BMI.
Therefore, questions, such as “What are the main changes to
your way of creating, delivering, and capturing value?,” were
asked. The secondary data included all relevant notes, reports,
market forecasts, and detailed specifications and descriptions
of the different technologies. To avoid any bias, the presented
research was designed with special attention to the context and to
the selection of interviewees, data collection, and analysis. The
reliability of the primary data was validated by cross-checking
statements across interviews and informants and comparing
them to secondary data.

IV. RESULTS

In this section, the results are presented. In Section IV-A,
starting from the literature review analysis, a conceptualization
of DS research streams is provided. Based on this result, in Sec-
tion IV-B, the model of the six-phase DS journey is designed and
described, and, later, in Section IV-C, it is validated, outlining
the practical evidence coming from the application case.

A. Literature Analysis

The results of the literature analysis led to the detection of
three main research streams characterizing the DS research do-
main (1. motivations and challenges for DS, 2. digital hermitized
solutions, and 3. impacts on the ecosystem), studying it from
different perspectives and answering to different related research
questions.

1) Research Stream 1. Motivation and Challenges: When a
firm decides to develop a new value proposition, it is motivated
by some reasons. Depending on the nature of these intentions,
motivations can be categorized. [47], [45] delineated three main
classes: competitive, demand-based, and economic motivations.
Competitive motivations suggest that firms differentiate their
products by adding services to gain a competitive advantage
over competitors [74]. Demand-based motivations arise from
the customers’ requests for advanced or intermediate services
[18], [75]. Finally, economic motivations help companies over-
come stagnating or depressed product markets by introducing
servitized solutions that can provide a new sustainable source of
revenue [11].

Once motivations are identified and the intent is adequate,
the company might overcome some possible barriers. Building
on the previous literature, four kinds of challenges may be of
interest in DS:

1) organizational;
2) internal capabilities;
3) customer management;
4) risk management.
The organizational challenge refers to the formal allocation

of work responsibilities and the development of a management
mechanism to control internal activities and support the strategy
[33], [34], [61]. The main intention is to change the culture
of the organization from product centric to customer centric

This article has been accepted for inclusion in a future issue of this journal. Content is final as presented, with the exception of pagination. 



6 IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT

or service centric to embrace a digital transformation fostering
intraorganizational synergies to support the development of dig-
ital service-based solutions [13], [26]. The internal capabilities
challenge is connected to the issues related to the human re-
sources competencies and skills for developing services enabled
by digital means. Indeed, DS requires technical competencies
and qualified profiles that can face the level of complexity
of the development process [76]. The customer management
challenge refers to creating and keeping a close relationship with
customers through effective interactions and communications
since the value delivered arises from cocreation with customers
and suppliers [77]. Finally, the last challenge is connected to risk
management, as servitization strategy exposes some uncertain-
ties, such as financial risks and operational risks.

2) Research Stream 2. Digital Servitized Solutions: The sec-
ond research stream was intended to study the process of the
development and integration of digital servitized solutions in
the company BM.

The introduction of advanced services through digital tech-
nologies changes the company’s value proposition and, conse-
quently, the value mechanisms of the BM, that is, value creation,
capture, and delivery. Depending on the level of integration
of such services in the company BM, their orientation shifts
[56] from product-oriented BM to use- or result-oriented BM
[31], [70]. In addition, a part of this research stream studied
the potentiality of some digital technologies for DS [17], [28],
[74], [78]; among these IoT and big data analytics seem to have
the greatest application [9]. Conversely, some other practitioners
investigated the solution design and development process, study-
ing how companies can leverage approaches and procedures for
introducing digital services successfully in the company BM and
in the market [32], [43].

3) Research Stream 3. Impacts on the Ecosystem: The last
research stream analyzed the impacts that a servitized firm has
on the external ecosystem. The service provider cares more
about the durability of the tangible component as it becomes
the mean for the service delivery rather than the final touch-
point with the customers. Additionally, in some configurations
of servitization (e.g., in a result-oriented BM), the provider
is usually the owner of the asset enabling the service and,
therefore, is more encouraged to limit waste, discouraging the
ambiguity of the planned obsolescence that has jeopardized
the relationship of trust between customer and manufacturer.
Hence, the environment benefits from DS, as there is a reduction
in material consumption through alternative products use [79]
and a more responsible provider [70], who cares about taking
back, recycling, and refurbishment, reducing waste throughout
the product’s life. Furthermore, society can also benefit from
this perspective since public pressure on environmental issues
is increasing and since new jobs can be created [80]. Finally,
another stakeholder is the consumer, who occupies a central role,
as his needs represent the understanding of the new offer [43].

B. Modeling the DS Journey

From the three research streams outlined in the literature
analysis and the preliminary analysis of the needs and require-
ments of the company involved in this research, a six-phase DS

Fig. 2. Six-phase journey for DS supporting BMI in SMEs.

journey, as represented in Fig. 2, was designed by adopting an
interpretative and interactive research approach.

In the six-phase DS journey here proposed, the process starts
with the market sensing expressed by the “motivation for DS”
phase and, later, continues with the “DS capabilities (internal)
assessment and (external) search,” followed by the “solution
conceptualization,” “solution development,” and “sales and de-
livery” phases. Finally, there is the phase aimed at “evaluating
the effects” of the DS process that, in turn, might trigger the
need for other adjustments in the organization of the SME and
so on, making the process cyclic. As suggested by some studies
in the literature [21], [43] and from the preliminary analysis
of the case, the BM value mechanisms and their interactions are
adjusted all along the journey to support the DS process, aligned
with the actions taken in each phase.

The first phase of the journey consists of the definition of
the Motivation for DS, which is represented in the literature
analysis by the first research stream, particularly by the works
of Oliva and Kallenberg [45] and Raddats [11], who defined
various types of motivation for introducing new services in the
value proposition of a manufacturing company. Considering the
aim of this study, the motivation for DS is mainly triggered by
the external condition of market disruption, which forces the
company to find new markets, mainly for economic reasons. As
explained by Crowley et al. [81], in this phase, it is important to
clearly explain the motivations for adding digital services and
communicate them in all the departments of the firm. Consider-
ing the ontological differences among products and services, the
company needs to be aware and prepared to change its culture
first and, then, its business structure and architecture.

The second phase of the journey is named DS capabilities
(internal) assessment and (external) search. Again, this phase
was deducted by the first research stream of the literature anal-
ysis, as it is the answer the company put in place to face the
DS challenges discussed in the literature. Building on the main
studies of this research stream, in this phase, the company needs
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to formally reallocate the work responsibilities and assess if the
employees have the technical abilities to face the complexity of
the digital solution conceptualization and development process.
In case the company is not able to conduct the process with its
own resources, the firm can decide to leverage the competences
of strategic partners. Thereby, an important activity of this phase
could become the search for a strategic partner, as argued also
by Bustinza et al. [10] and Sjödin et al. [43]. Finally, in this
phase, the SME allocates the funds for the digital solution
conceptualization and development, evaluating the risks that
accompany DS. From the second research stream detected in
the literature analysis (i.e., digital servitized solutions), the next
three phases were deducted. They are connected to the process
of the development and integration of the digital servitized
solutions in the company BM.

The third phase of the journey is Solution Conceptualization.
In this phase, the firm works to develop a concept of the digital
servitized solution either alone or by sharing knowledge and
know-how with the partner(s), as argued by Bofanti et al. [82],
who also envisioned the potential effects of the DS process on
the company and its ecosystem. To limit the failure risk, Bustinza
et al. [10] and Sjödin et al. [43] pointed to the importance
of adopting an agile behavior, asking potential customers for
feedback to test the ideated digital solution. More importantly,
this phase is key to start building the new customer relationship
based on the cocreation and continuous exchange.

The fourth phase is Solution Development, which is strictly
connected to, but at the same time also differentiated from, the
previous phase. After the solution conceptualization phase, the
company is aware of what customers want and can translate cus-
tomers’ needs into service and product features, creating more
complex digital solutions based on the information collected
from the agile and cocreation process. At the end of this phase,
the digital solutions are ready to be sold and distributed.

In the fifth phase (Sales and Delivery), the company starts
delivering and selling the implemented solutions. As argued
by Kindström and Kowalkowski [46], this is a very important
phase, as it represents the real generation of value due to the
cocreation aspect of services. Moreover, the company needs
to introduce new cost and revenue streams, given the differ-
ences in selling digital solutions compared with the traditional
products.

Finally, the sixth and last phase is Evaluating the effects of DS
on the ecosystem. This phase is represented in the literature by
the third research stream, which is aimed at assessing the impacts
of DS. After envisioning the effects of DS adoption on the
company’s ecosystem in phase 3 (solution conceptualization), in
this last phase of the journey, their effectiveness and efficiency
are actually evaluated, as argued by multiple authors [70], [83].
Moreover, the company can gain access to new information that
might enable new digital solution features and related strategic
actions.

C. Application Case

Below, the description of the application case conducted with
Company A to validate the model described and proposed in
Section IV-B is provided. The case strongly contributed to its

development and improvement, grasping the practical evidence
expressed by the interviewed leading actors of the DS journey.

1) Phase 1. Motivation for DS: As mentioned before, the
broadcasting sector has been affected by strong changes trig-
gered by digital technologies, affecting the profitability of man-
ufacturers. In this landscape, Company A decided to find new
revenue streams that could provide profitability within a three- to
four-year horizon. In its research, the company scouted different
technology opportunities and markets where it could leverage
its own competencies to remain or become competitive. Particu-
larly, the Chief Innovation Officer (CIO) spotted, in the growing
IoT market, the possibility to invest the company’s resource base
in building sensors and communicating devices. To understand
the potentialities of IoT products and their interconnected sys-
tems, Company A participated in seven lectures organized by
the local engineering university. From the words of the Chief
Executive Officer (CEO):

We involved all employees in the IoT lessons to make them
aware of the new company’s direction and to encourage the
generation of innovation at every level of the company. We
need all the engineers to be aligned with the new vision and to
contribute to creating this new business building on their strong
resources and capabilities.

During this preliminary phase, Company A recognized the
need to involve all the employees to facilitate the adoption of a
service-oriented culture. As stated by the CEO: “Services are
different from products in many aspects. The engineers have
always worked with tangible components; therefore, they needed
to understand and adjust their way of thinking and operating to
services features, such as intangibility and cocreation, to support
the new business.” Therefore, the board of directors organized
a series of meetings with all the employees every two weeks for
updates and to discuss the possible applications of their technical
competences in the different IoT applications. This first phase
lasted approximately 5–6 months.

2) Phase 2. DS Capabilities (Internal) Assessment and (Ex-
ternal) Search: Once strategic motivations had been identified
and shared, the technical team started scrutinizing the internal
capabilities aimed at creating smart sensors. Being that the mi-
crowaves are the primary technology of the broadcasting market
to be applied to foster interaction among smart sensors, the team
created competitive sensors. They were based on asynchronous
signals communication with low information (12–18 bytes)
through a particular network (SigFox) that enabled higher dis-
tances transmission and lower battery consumption. However,
when the team wanted to collect the signals information, they had
to cope with a lack of knowledge. As the leader of the technical
team reported in one interview:

We are a team of electronic engineers. We are competitive
when it comes to the hardware and to making sensors communi-
cate; however, we do not have any software knowledge to create
an environment where to collect the data from our own sensors
and offer monitoring and controlling services.

To cope with this, the board of directors recognized that
scouting a partner expert in software development was needed to
fill its lack of knowledge. The partner seeking lasted around six
months. First, Company A unsuccessfully tried to collaborate
with a software developer SME. Then, they met Start-up B
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(another software developer) with whom a sense of trust was
generated. In fact, the two companies were sharing the same
vision of entering in the IoT market with competitive offer-
ings. In this partnership, operational knowledge was shared,
contributing to digitally transforming Company A and better
organizing Start-up B operations. During their collaboration,
they were mutually contaminated, and this led to the creation
of synergies. To support this fruitful exchange, Company A
scheduled daily meetings (lasting 3–4 h each) between its team
of electrical engineers and Start-up B. In addition, to guarantee
the advancement of the project and a full investment, Company
A hired two new employees who were working only for the IoT
project. The rest of the employees of the broadcasting segment
were involved in the new business project with weekly pre-
sentations of the project advancement. The assignment of new
work responsibilities to the team of engineers, the stipulation
of the partnership, the hiring of new people, and the interaction
with the rest of the company still working in the broadcasting
sector made Company A develop ambidextrous capabilities.
More importantly, all these activities triggered a reorganization
of how Company A created value, positioning new key partners
and key activities of the company at this stage of the DS journey.
This BM adjustment supported the process of developing digital
solutions. Finally, in this phase, based on an understanding of
the goals and investment possibilities, the managers allocated
funds for the developing, implementing, and selling of the digital
servitized solutions.

3) Phase 3. Solution Conceptualization: Once the SME was
reorganized, Start-up B and the team of engineers from Company
A started collaborating to make the idea a reality. Combining the
software and hardware capabilities, they first created a simple
sensor and the related software, where data were collected for
the provision of basic monitoring and controlling services. With
this first concept solution, the firms asked its suppliers and some
potential customers in the region for feedback and suggestions
to, first, test if the solution was of interest and then to understand
which specific digital services could be added. As stated by the
CEO:

We have traditionally been successful in creating products
that were competitive because of their technical features, but
now the real value is hidden in customers. They must take a
part in the product development. To this aim, we first created
simple solutions that we developed depending on their needs.
IoT applications are infinite.

The simple solution allowed to not dedicate the entire work-
force and resources to the new business, permitting to test if
the new business was of interest before innovating the entire
BM. Therefore, it was necessary for the company to adopt
an agile approach in operations and, more importantly, in the
development of the solutions. Moreover, considering that cus-
tomers’ needs are likely to evolve or are not completely dis-
closed, the firms needed to iterate between the customers and
the solution development many times. Hence, the team engaged
a reviewing process in the solution development, testing the
features through multiple iterations with potential customers.
Overall, this iteration phase lasted six months. Thanks to this
cyclical customer interaction, the company started creating a
new customer relationship, based on continuous exchange and

cocreation, that facilitated the integration of the service culture
and the support of the DS process. The perception of customers
as a part of the solution development made the company innovate
the way it delivers its value. Indeed, customers shifted their role
and became key partners for the solution development, while
their relationship became of utmost importance in the new BM
configuration.

4) Phase 4. Solution Development: With the simple sensor
presentation, Company A finally found three areas of applica-
tion to develop more advanced digital solutions, which were
developed by the team of engineers of Start-up B and Company
A together, following the direction of the CIO. These areas
were smart agriculture, smart home, and smart building. Indeed,
Company A found, in the broadcasting sector, some potential
customers who were adopting different technologies for their
businesses and who found opportunities in the customizability
of IoT sensors. Also, Start-up B’s network was exploited to find
new customers and validate the creation of integrated solutions.
Despite the specific application of each solution, a common
architecture could be identified. All the offerings were IoT
solutions that can be represented by a smart object, its network,
and a cloud platform enabling the collection of data and their
usage for secondary purposes. The possibility to obtain more
results from the same base is the consequence of the digital
aspect of servitization since the services provided were enabled
by the same technologies but took different forms depending on
the application and customers’ requests. This modified the way
Company A was used to create value since the management of
information from customers and the management of technology
became key activities and resources, which triggered nontrivial
changes in the BM architecture.

5) Phase 5. Sales and Delivery: Once the solutions were
implemented, it was time to sell and deliver them. To be aligned
with the new features of the proposed value, Company A de-
signed new selling contracts based on agreements lasting in time
and on costs structure related to the usage and not necessarily to
the purchase of the tangible components. This type of contract
lent more importance to the intangible part of the component
(the service), which was monetized depending on the usage and
not on the ownership of the hardware (the product). As stated
by the CEO: “Selling the new offerings is only the starting point
of the relationship we build with our customers, which is the
order winner of the new business. The new contracts are based
on the usage on a period.” More importantly, this mechanism
allowed keeping customers closer and continuing the iterative
process of the digital solution enhancement. This contributed
to innovation in Company A’s BM, as it radically changed the
way the company was delivering and capturing value. Moreover,
through these new value capture and delivery mechanisms,
Company A learned to cultivate deeper customer relationships
that lasted longer in time, based on the trust and commitment and
supporting the process. In this journey, Company A was driven
by the experience of Start-up B in adopting a new culture, aimed
at developing service capabilities and cultivating customer rela-
tionships driven by value-in-use solutions.

6) Phase 6. Evaluating the Effects: Finally, considering the
customizability of the new offerings, the last phase of the journey
consisted of evaluating the effects of both the strategic dimension
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of the company to decide whether to continue investing in IoT
business and the improvement of the features (of the software
and/or the hardware) of the services provided. The CEO said in
one interview: “The creation of solutions is not the final stage of
the process; it is just an achievement. However, the iterative dis-
covering of customers’ needs must follow to adjust the sensors’
features or to add new ones.” To this aim, Company A collected
and analyzed the feedback from customers that came directly
from surveys asking for improvements and satisfaction scores,
such as customer satisfaction surveys. In addition, the creation of
the new business, together with the stipulation of a partnership
between a consolidated company and a start-up, has fostered
the creation of a consortium of SMEs in the surroundings of
the company for the IoT market aimed at supporting an open
innovation environment.

In conclusion, Table IV summarizes the results of the appli-
cation case (triangulated with the theory previously analyzed)
showing, for each phase of the DS journey model, the scope,
the main activities, the person responsible for leading the phase,
and the relative BM value mechanisms’ adjustments triggered
by the activities.

V. DISCUSSION

A. Model of the DS Journey for SMEs

The DS journey model proposed represents an advancement
for the extant literature related to the DS research domain. The
model has been tailored for SMEs [21], [22], providing a set
of managerial practices per each phase defined as composing
the DS journey in order to support the adoption of the DS
paradigm as an important driver for adapting, changing, and
innovating the firm’s BM [20]. In fact, the model results are
effective in bolstering SMEs to adapt to the external context (i.e.,
the market disruption) that could influence the time to adopt
a service strategy [27], [44]. The model may guide SMEs in
leveraging DS to escape from a disrupted market and trigger an
overall BMI.

In the extant literature, some models have already been pre-
sented to facilitate and understand the servitization journey to
help companies in tackling the complexities of introducing ser-
vices (such as [45] and [46]) and to cope with the digitalization
paradox (such as [43]). However, in the DS domain, the extant
research lacks contributions focusing on SMEs, particularly
operating in disrupted markets. Compared with the previous
ones, the model of the DS journey proposed in this research
presents a more detailed process composed of six well-defined
phases, each of them enriched by a set of managerial practices
for supporting SMEs to escape from disrupted markets. The
originality of this model lies in its comprehensiveness, since
it has been grounded on the literature review performed on
DS research, combined with the information grasped from the
application case even more contextualized within the case of
SMEs facing market disruption.

Some commonalities with the previous literature analyzed
can be recognized in the new model proposed. As stated by
Sjödin et al. [15], [43], the journey starts with the definition of
the SME motivations to conduct DS. However, unlike that of
the article presented in [15], which focused on identifying the

digitalization needs, this model is centered on the motivation for
DS to escape from a crisis in a manufacturing context. As in the
“market-sensing phase” of the model proposed by Kindström
and Kowalkowski [46], it is important to scout interesting DS
opportunities, depending on the SME capabilities and resources,
confirming the importance of this practice even (and especially)
in the case of manufacturing SMEs. Our findings show how the
SME, after recognizing its internal capabilities’ limits, decided
to open its boundaries to an external partner and establish a
collaboration. This decision revealed itself to be a relevant option
for manufacturing SMEs operating in disrupted markets for two
reasons. On the one hand, collaboration would help to face the
liabilities of smallness. On the other hand, collaboration would
help the SME to rapidly react to market disruption, as it would
not have to develop new competencies internally. As recognized
by Kumar [47], manufacturers usually find themselves incompe-
tent for new-service development, which might discourage them
from embracing servitization and related business opportunities.

With reference to the following phases, those of solution
conceptualization and solution development, we find some
analogies with the “development stage” of the model proposed
by Kindström and Kowalkowski [46]. However, dissimilar to
this model, the phase of solution conceptualization is sepa-
rated from the effective moment of solution development and
implementation. This is because the SME needs to adopt an
experimental approach composed of tests and reiterations (see
Section V) before proceeding with the effective constructions of
the ideated solutions to limit the risk of incurring the service and
digitalization paradox [43]. In the next phase, the SME is ready
to sell and deliver the new DS solutions. This phase is merged
into one stage, unlike in Kindström and Kowalkowski’s model
[46] since, with the definition of a new selling contract based
on the usage of the digital services provided with the sensor
(and not on the ownership), there is also a change in the way the
SME delivers the value. Finally, the last phase, which is deducted
from the third research stream of the literature analysis, is partly
proposed in Sjödin et al. [43]. In their model, the last phase is
actually “evaluating the microservice benefits,” which is related
only to a microdimension analysis level, without considering the
macroeffects on the SME system.

B. BMI’s Value Mechanisms and DS

One of the main strengths and added values of this research is
the systematic detection of the connection among the BMs three
value mechanisms (value creation, capture, and delivery) and the
six phases of the DS journey. The previous literature explored
this link, although only with reference to value creation and
capture, thus, failing in exploring the value delivery dynamics
in a DS journey [43], [84], [85], [86]. This study mends to
this limitation. Our model highlights how value delivery and
creation are strictly intertwined, mostly in the third and fifth
phases (“solution conceptualization” and “sales and delivery”).
Building the customer relationship (Phase 5) worked as both
the trigger and the catalyzer to redefine and empower the
value delivery mechanism, prolonging the connection with cus-
tomers and structuring the value capture dynamics (through new
contracts and agreements). As opposed to the mainstream view,
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TABLE IV
PHASES OF THE DS JOURNEY EXPLAINED

This article has been accepted for inclusion in a future issue of this journal. Content is final as presented, with the exception of pagination. 



LAMPERTI et al.: DS AND BUSINESS MODEL INNOVATION IN SMES: A MODEL TO ESCAPE FROM MARKET DISRUPTION 11

this research contends that the BMI needed for a company
willing to move into DS requires orchestrating all the BMs
value mechanisms. BMs are complex and dynamic systems [50],
[87], [88] where the introduction of a new value proposition
requires the adaptation of other BMs’ value mechanisms and
components. Each value mechanism is interdependent with the
others. Therefore, we deem that DS starts (usually) by intro-
ducing change in the value creation mechanisms, but that soon
thereafter, it will require other changes in value capture and
in the value delivery mechanisms. The latter has been less
considered among scholars investigating DS and BMI [43] but
is an important component of every BM.

C. Experiment-Based Approach for DS and BMI

In the DS journey, Company A and Start-up B conducted a
scientific execution plan composed of experiments and tests.
They “started small” by building a simple product–service so-
lution aimed at testing the market interest in personalized IoT
products whose early adopters had been the clients of the previ-
ous business. This phase of testing returned positive outcomes.
Therefore, soon after a first focus on testing the product-market
fit, they started thinking about how to better organize to create
value and deliver it to all their customers, potentially attracting
new ones. In other words, they started to formalize their business
by creating a dedicated business unit and hiring personnel. The
process resembles the two-step model of search and execution
phases of the lean start-up methodology [89]. The managers did
not show any specific knowledge about lean start-up. However,
their decision-making approach toward exploration activities
in search of new business clearly connected with some ba-
sic principles of lean start-up, such as customer centricity in
developing new offerings and cutting waste by focusing on
experimentation with a small group of early adopters/beta testers
before committing larger investments. Lean start-up is known as
a practical approach for BMI developed originally for digital new
venture contexts [90], [91], [92], [93]. Our study shows that the
basic principles and models of lean start-up may also apply to the
SMEs’ context looking for renewal. However, some differences
with lean start-up methodology emerged from the case. In the
lean start-up, after the validation of the new value offering,
companies look for customers’ growth before adapting/building
a more structured organization [89]. In contrast, our study shows
that in the SMEs operating in the business-to-business context,
after an initial validation, the organization changes to be able
to serve and attract more customers. This can be explained
by the fact that, in the business-to-business environment, the
validation process, even with few customers, can already con-
siderably reduce the uncertainty regarding the scaling phase of
the new business. Our study proposes some initial evidence and
related explanations of how the BMI and the experimentation
process may work in SMEs operating business-to-business, as
few studies have done so far [43].

D. Role of Collaboration to Deliver Digital Servitized
Solutions and Address BMI

Another aspect that deserves to be highlighted in the DS
journey proposed is the role of collaboration of the SME facing

the disruption with all the stakeholders involved in the entire
lifecycle of the digital servitized solution. The SME oriented to
renovate its BM to escape market disruption bet on grasping the
competencies and knowledge available outside its ecosystem (in
the specific case of both a start-up and customers) to radically
change its routines, extend its value chain, and complement
the assets already available inside the company. Hence, the
collaboration was instrumental for the overall implementation
of a new BM toward DS. Drawing from the extensive literature
on BMs, we may argue that Company A was able to adopt an
open BM, as opposed to the traditional closed BM configurations
[94]. The open BM is the “architecture of the value creation,
delivery, and capture mechanisms [a focal firm] employs” [95],
whereby externally sourced activities and systematic collabora-
tions significantly contribute to value cocreation for the focal
firm and external partners [96], [97]. Few studies adopted this
construct while exploring and investigating the collaboration
among companies and even fewer when referring to those firms
more in need of collaborations (i.e., SMEs). Our study shows
how managing a collaboration effectively implies the ability to
orchestrate external and internal resources while pursuing value
creation, value delivery, and value capture as a final goal.

VI. CONCLUSION

In this article, we sheded light on how SMEs operating in a
declining market can react and renew themselves through DS.
Leveraging the DRM, a model of the DS journey was developed
and validated through an application case on an SME located in
Italy. First, a literature review was conducted to investigate the
research domain of DS, defining its main streams (1. motivation
and challenges for DS; 2. digital servitized solutions; and 3. im-
pacts on the ecosystem). Second, the DS journey was explored,
investigating how SMEs manage to adapt and innovate their BM
by looking at all the value mechanisms, as only a few studies have
done so far. To do so, a model of the DS journey was developed
to bolster SMEs to escape disrupted markets. Six main phases
were detected (1. motivation for DS, 2. DS capabilities [internal]
assessment and [external] search, 3. solution conceptualization,
4. solution development, 5. sales and delivery, and 6. evaluating
the effects) and described. Third, an application case had been
conducted to interactively contribute to the modeling of the DS
journey and explored the relationship between BMI and DS
in contexts affected by disruptions. Indeed, the case allowed
to better characterize the model detailing per each phase the
main managerial practices to be implemented, the main decision
owners and actors to be involved, and the BMs’ components
impacted by each phase (and related activities). The applica-
tion case also provided practical evidence on the relationship
between DS and BMI research contexts. In addition, it unveiled
the dynamics and dependencies among BMs’ components along
DS. Finally, it also clarified the role of collaboration to deliver
a digital servitized solution and address a BMI strategy.

A. Contributions to Knowledge

Based on the results reported and discussed above, this study
contributed to research in multiple ways. First, a systemati-
zation of the DS research domain was provided by detecting
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three main research streams. On this basis, a model of the DS
journey had been proposed, extending previous contributions
with reference to the specific context of SMEs operating in a
disrupted market. SMEs were the engine of most countries’
economies [25], and many of them were suffering the rapid
pace of technological change and globalization [37]. However,
DS within such a relevant context had been underinvestigated
in research. The results of this study extended the field of
investigation by proposing a journey tailored for the DS do-
main, answering the call for guidelines and models, specifically
supporting SMEs [98]. Second, this study contributed to the
ongoing debate on the link between DS and BMI raised by Foss
and Saebi [20]. We show how each step of the DS journey may
involve some BM changes, beyond value creation or capture
[43] and including the value delivery. Findings specifically
showed that DS may start with changes in the value creation
and then involve other BM changes. We argue that, in general,
the relationship between DS and BMI was nonlinear, complex,
and context specific. Third, this study contributed to the recent
debate on how BMI, through experimentation, may work in
SMEs operating business-to-business, as few studies had done
so far. Specifically, we showed that, in the SMEs operating in
the business-to-business environment context, after an initial
validation of the new solution, the organization was adapted—
rather than quickly attracting new customers—as proposed by
the lean start-up for new digital ventures. Fourth, this study
illustrated how SMEs operating in a disrupted market should
be able to adopt an open BM configuration while embracing the
transition to digital servitized solutions. In particular, the SMEs
should be open to collaboration when the internal assessment of
internal capabilities suggested that new capabilities were needed
to operate the transition. Finally, this research demonstrated
that DS can help companies in overcoming disrupted markets,
such as broadcasting. Therefore, the study also contributed to
discussing the possible external conditions triggering the choice
of introducing digital servitized solutions (according to PSS
BMs) in response to Baines et al. [27].

B. Contributions to Practice and Managerial Implications

This study also contributed to practice. Through the DS
journey model, companies and, in particular, SMEs can be
guided to escape disrupted markets. A structured process of the
DS journey was proposed to raise awareness about the major
issues occurring in each phase. Specifically, empirical findings
suggested that the accurate management of each phase of the
DS journey, along with needed changes in the overall BM,
played a crucial role to enable the transition to DS for SMEs
escaping from a disrupted market. In addition, we provided
detailed managerial practices and activities for each phase of the
DS journey. This constituted a knowledge baseline that can serve
SMEs approaching the DS transition. Such activities were nec-
essary to create a consensus and awareness about organizations’
transformation process and to develop dedicated competencies
related to the exploitation of digital servitized solutions. The
DS journey model helped managers in the decision-making
process throughout the DS transition, guiding them to cope with
disrupted markets and to innovate the BM of their companies

pursuing a DS strategy. For instance, the case from Company
A may inspire and stimulate managers belonging to SMEs
operating in different disrupted markets to add digital servitized
solutions to their offers by stipulating strategic partnerships
with players that can complement their knowledge gaps and
inexperience and by applying a scientific approach composed
of testing, experimenting, and pivoting.

Finally, the study addressed the declining broadcasting indus-
try, suggesting how SMEs operating in such a sector may renew
themselves by building on extant competencies while leveraging
collaborations through an open BM configuration.

C. Limitations and Further Developments

This study points to the need for further research that in-
vestigates the relationship between DS and BMI, especially
in disrupted markets. In fact, it represents only an initial step
to pave the way to future contributions able to support SMEs
to systematically address, through DS, the different types of
issues (related to culture, competencies, technologies, assets
availability, organization, etc.) that could occur while facing
market disruption.

Moreover, this study, like any other research seeking to frame
reality in a model, is not free from limitations. This depends
mostly on the specificity of the context under examination,
which is required to limit the sample size to a single idiographic
unit (that could restrict the generalization and relevance of the
findings) and on the observer influence typical of qualitative
studies (that could lead to the loss of valuable insights and
considerations). Other practical studies of SMEs, also involved
in different sectors, could be worthwhile for discussing the topic
and confirming or extending/complementing the results outlined
in this study. In this way, further managerial practices could be
detected leading, in the long run, to the definition of both the
industry-specific and the cross-sectorial ones. Indeed, tailored
versions of the DS journey model developed in this research
could also reveal how the BMI and the value dimensions occur
and change throughout the company organization based on DS,
depending on the technologies being exploited (e.g., IoT and
big data). An archive of dedicated and customized managerial
practices could, thus, be created based on the industry analyzed,
the technology used, and the dimension and structure of the
company.
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