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Abstract
Digital Servitization (DS), that is the development of new services through the use 
of digital technologies, is an emerging research stream characterized by an inherent 
complexity that requires understanding changes occurring over time and impacting 
relationships and network dynamics. Scholars have argued for the need to move 
towards an analysis of the micro-interaction processes and the adoption of a net-
working perspective. In this direction, this study aims to explore the contribution 
of the business network approach, compared to other existing frameworks, in the 
analysis of complex digital phenomena. To reach this aim, the study undertakes a 
single case study of an Italian manufacturer which is undertaking a DS process. The 
empirical analysis is guided by the three dimensions of the interpretative Actors-
Resources-Activities (ARA) framework, developed within the Industrial Marketing 
and Purchasing (IMP) approach. The analysis has provided insights into each of the 
three layers of the ARA framework and has pointed to a continuous interrelation be-
tween the internal and external context and interdependence among the three layers. 
The study provides a theoretical contribution to the stream of literature dealing with 
the DS phenomenon by providing a unified theoretical approach - i.e., the business 
network approach - characterized by analytical completeness. Also, the research 
paves the way for the business network approach and for the ARA framework to be 
adopted in the investigation of complex business phenomena, such as DS.

Keywords  Digital Servitization · Business network · ARA framework · Case 
study · Complexity
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1  Introduction

​The growing digitalization of industrial contexts and the increasingly important 
role played by services in the B2B arena have recently emerged as disruptive trends 
(Gebauer et al., 2021; Chen et al., 2021). This strong link between digitalization and 
servitization is transforming servitization itself into Digital Servitization (DS).

DS represents, thus, an emerging research stream, which is catching the attention 
of both researchers and managers internationally and which is giving rise to a flour-
ishing debate involving different disciplines and perspectives. Such debate is char-
acterized by theoretical fragmentation, as the complexity of DS is pushing towards 
the adoption and integration of multiple theoretical lenses, such as the industrial 
organization theory, the resource-based view, the organizational identity, the service 
ecosystem perspective, or the transaction cost approach (Kohtamäki et al., 2019).

The complexity of the DS process requires understanding changes occurring over 
time and impacting relationships and network dynamics; in this sense, the need to 
look at DS from a networking perspective and by investigating micro-interaction pro-
cesses has recently been acknowledged (Zhang et al., 2021; Galvani et al., 2022). So 
far, most studies have mainly adopted an ecosystem view, relying on a firm-centric 
and macro approach (Raddats et al., 2019). At the same time, the shift of manufactur-
ers from product- to service-oriented firms has been the main point of attention in 
recent years (Tronvoll et al., 2020; Bustinza et al., 2018; Paschou et al., 2020), which 
requires a processual approach to understand DS implications over time (Chen et al., 
2021; Galvani et al., 2022).

Existing studies on DS have highlighted the key role of coordination among mul-
tiple actors (i.e., customers, dealers, technology providers) and governance of their 
relationships (Tronvoll et al., 2020; Raddats et al., 2019), which in turn implies co-
shared activities to access and reconfigure resources (Windahl et al., 2004; Tian et 
al., 2021). Starting from these studies, we posit that the Actors-Resources-Activities 
(ARA) framework (Håkansson & Snehota, 1995) - one of the major interpretative 
tools developed within the IMP (Industrial Marketing and Purchasing) approach - 
presents the prerequisites to be the right lens to capture all the elements of complex-
ity generated by the DS process at the three layers of actors, resources, and activities 
and how interdependencies among the three layers affect such process. In fact, the 
inherent complexity of the DS process requires an understanding of the dynamics of 
change longitudinally, which can be better captured by an approach that emphasizes 
- by its nature - interconnection and interaction, such as the IMP one. Within IMP, 
which relies on a network perspective, technological and digital innovation has been 
traditionally explored and interpreted via the empirical investigation of industrial 
cases (e.g., Håkansson & Waluszewski, 2007). Thus, we build on existing studies on 
the analysis of the changes provoked by digitalization (Pagani & Pardo, 2017), with 
the aim to explore the contribution of the business network approach, compared to 
other existing frameworks, in the analysis of complex digital phenomena. Notably, 
the Research Questions (RQs) to be addressed are the following:

RQ1. How does the DS process unfold in terms of Actors, Resources, and 
Activities?
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RQ2. Does the interaction among them affect the DS process?

We answer these RQs by undertaking a single case study concerning Gamma, an 
Italian manufacturer which is experiencing a DS process, based on an IIoT-based 
platform. In particular, we set the context of our investigation in the DS process that 
the company has developed. The empirical qualitative analysis is guided by the three 
dimensions of the ARA framework, developed within the IMP approach.

The paper is structured as follows. Section 2 is devoted to the analysis and review 
of the main approaches adopted in DS studies and to the introduction of a business 
network approach to investigate technological development. In Sect. 3, we present 
the adopted methodology and the case study under investigation. Section 4 presents 
a critical discussion of the empirical findings. The last section highlights the main 
theoretical contribution and outlines the main implications of the study.

2  Picturing DS within a business network approach

2.1  Digital Servitization: characterization and main theoretical focuses

Servitization encompasses a transformation of the offering system of manufacturers, 
which overcomes the idea of traditional services supplied for free (i.e., warranty, 
phone assistance, …) and includes innovative services sold at a cost. In particular, 
various forms of servitization exist, which move along a product-service continuum 
with different balances, “ranging from products with services as an ‘add-on,‘ to 
services with tangible goods as an ‘add-on’” (Baines et al., 2009:556). Integrating 
services into a well-established manufacturing tradition represents a great challenge 
that - in the attempt to smoothen it - requires companies to build a digital service 
knowledge capital, rely on a technologically advanced network, and reinforce the 
relational exchange with customers (Paiola et al., 2022a). Nevertheless, manufactur-
ing firms are seriously investing in servitization both in high-technological sectors, as 
in the case of Rolls-Royce and ABB, and in more traditional ones (see, for example, 
the case of Kone or John Deere).

The spread of servitization is being triggered by digitalization, leading to the 
concept of DS. The advent of Industry 4.0 (I4.0) technologies is redesigning how 
services are conceived and distributed (Hahn, 2020; Paiola & Gebauer, 2020). The 
most adopted technology within the B2B context is the Industrial Internet of Things 
(IIoT), which makes it possible to design and implement advanced product-services. 
The status of connection conferred to physical products allows the supply of services 
such as remote repair, diagnostics, and maintenance, which are becoming essential 
for customers (Biehl et al., 2004; Hasselblatt et al., 2018). Therefore, IIoT constitutes 
the main leveraging I4.0 technology to adopt DS (Paschou et al., 2020). It stands for 
a pre-condition to advanced services implementation, thanks to data collection and 
transmission and the possibility of remote monitoring of products and systems (Pas-
chou et al., 2020; Ardolino et al., 2018; Porter & Heppelmann, 2014).

The complexity of DS can be observed from multiple angles. First, it requires 
coordination among different actors, both internal and external to the manufactur-
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ing firm, that contribute to the realization of a service-oriented ecosystem (Sklyar 
et al., 2019). Indeed, manufacturers are called to access a complex infrastructural 
network for services, manage connections among different partners, coordinate 
actors to achieve value co-creation, and design new front-end and back-end roles 
(Pirola et al., 2020; Cenamor et al., 2017). Transformations are expected in the way 
in which relationships with customers, suppliers, dealers, and other stakeholders are 
conceived and managed (Tronvoll et al., 2020; Raddats et al., 2019. As Kohtamäki 
et al. (2019:381) noticed, “Smart solutions must be designed to operate and interact 
with the solutions offered by many other manufacturers, used by customers, delivered 
by distributors, maintained by different service partners, and operated by third par-
ties. Therefore, the integration of smart solutions across firm boundaries is crucial”.

Second, DS brings to a re-evaluation and empowerment of existing resources as 
well as the acquisition of new ones to guarantee the ability to face such a long and 
complex transition effectively. DS calls for an extended set of both resources and 
competences (Cimini et al., 2021). Particularly relevant are intangible resources, 
such as the managerial approach or internal organizational structure, given the intan-
gible nature of services (Bustinza et al., 2018). Also, being digitalization and serviti-
zation processes that require time and an adaptation flow to be implemented, they 
stimulate changes in the human resource management process to obtain a digital 
service-oriented mindset, as well as digital and service capabilities (Favoretto et al., 
2022; Lenka et al., 2017).

Third, consistent changes in terms of the type, number, and difficulty of the activi-
ties managed by manufacturers happen by means of DS (Manser Payne et al., 2021). 
On the one hand, DS calls for the integration of new activities related to customiza-
tion and operational efficiency (Cenamor et al., 2017; Eloranta & Turunen, 2015). 
Kamalaldin et al. (2020) underline how key activities to implement in DS are digi-
tally-enabled knowledge-sharing routines and a partnership governance. On the other 
hand, such activities need a new governance, which often implies coordination and 
cooperation with other actors; DS encourages co-shared activities, especially data-
driven ones, with actors involved in the service transition (Tian et al., 2021; Shen et 
al., 2023).

The available literature on DS still misses a comprehensive view of this phenom-
enon, which is able to incorporate all the complexity angles it embraces. Not only, 
DS literature is currently based on a growing number of works adopting a variety of 
approaches. Indeed, when looking at DS research, it is possible to notice the exis-
tence of a high fragmentation in terms of adopted theoretical lenses, disciplines, and 
outlets (Paschou et al., 2020). Table 1 provides an overview of the main theoretical 
approaches adopted in DS studies.

Among the above-described approaches, a widely used lens in DS studies is the 
one of resources and capabilities, which poses attention to the process of building 
digitally-related knowledge and exploiting it in a shifting organizational context. 
The works of Bustinza et al. (2018), Coreynen et al. (2020), Coreynen et al. (2017), 
Mosch et al. (2021), or Marcon et al. (2022) underline how the digital component of 
servitizing strategies leads to a necessary redesign of resources and capabilities at 
the organizational level. Beyond triggering innovative services, digital capabilities 
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are required to internally reinforce companies’ know-how and smoothen a service-
oriented transition.

Other authors inquire about the impacts of DS via a business model innovation 
approach (Paiola & Gebauer, 2020; Chen et al., 2021; Tian et al., 2022; Paiola et 
al., 2022b). Such a lens is convenient to describe the transition of firms toward DS 
through a processual approach and to describe the new organizational configurations 
emerging from it. It also contributes to unveiling the key internal developments firms 
should achieve to succeed in DS. This is the case of Frank et al. (2019), which dem-
onstrate how firms need to achieve convergence between the digital and the service 
innovation trajectories to succeed in DS and improve the firm’s processes, such as 
reduced time to markets or production management. The adoption of such lens proves 
useful for the analysis of organizational and strategic aspects arising from DS as well 
as of the adaptation capabilities required; yet, they provide only one side of the story 

Table 1  Main theoretical focuses adopted in DS literature
Main focus Focus description References
Resources/
Capabilities

Digitalization, though triggering servitization processes, 
requires a strict redesign of organizational resources 
and capabilities, which are described in detail in these 
studies. They look at how digital capabilities need to 
be integrated and transformed to successfully innovate 
services.

Bustinza et al., 2018; 
Coreynen et al., 
2020; Coreynen et 
al., 2017; Mosch et 
al., 2021; Marcon et 
al., 2022

Business Model 
Innovation/
Adaptation

By adopting a Business Model Innovation approach, 
these studies describe the transformational process of 
industrial firms toward DS. They trace how the digital 
component of servitizing strategies highly influences 
the entire process and leads to new organizational 
configurations.

Frank et al., 2019; 
Paiola & Gebauer, 
2020; Chen et al., 
2021; Paiola et al., 
2022b; Tian et al., 
2022

Paradox/Tensions/
Conflicts

Both from an intra- and inter-organizational perspec-
tive, studies underline how DS results in a series of 
paradoxes (or tensions), which are evaluated in terms 
of efficacy of DS, its complexity, and related coping 
strategies.

Tóth et al., 2022; Eg-
gert et al., 2022; Gal-
vani & Bocconcelli, 
2022; Gölgeci et al., 
2022; Korkeamäki et 
al., 2022

Ecosystems/Actors Embracing the ecosystem approach to study DS is 
functional within these studies to explore the relational 
changes brought by it. Works depict the increasing 
complexity and transformation of DS between actors 
with different digital experiences.

Kohtamäki et al., 
2019; Sjödin et al., 
2020; Kohtamäki et 
al., 2021; Sklyar et 
al., 2019

Relational view The relational view perceives DS as a net of interde-
pendencies and relationships. Following this approach, 
the studies untangle how to manage buyer-supplier 
relationships and exchanges along the entire supply 
chain network, highlighting the key role of collabora-
tion and identity.

Kamalaldin et al., 
2020; Grandinetti et 
al., 2020; Vendrell-
Herrero et al., 2017; 
Tronvoll et al., 2020; 
Korkeamäki et al., 
2022

Networks The adoption of a network approach support authors in 
the attempt to achieve a holistic and wide perspective 
on DS. They rely on the investigation of networking 
dynamics and buyer-supplier interfaces to describe DS 
complexity and reduce the related risks.

Galvani et al., 2022; 
Zhang et al., 2021; 
Ferreira & Lind, 
2023
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as they look at intra-organizational impacts, disregarding how key external factors, 
including actors and resources, are impacted and impact in turn the DS process.

Some recent contributions elaborate on the paradox theory (Eggert et al., 2022; 
Tóth et al., 2022; Galvani & Bocconcelli, 2022; Golgeci et al., 2022; Korkeamäki et 
al., 2022) to describe the DS phenomenon. Untangling the paradoxes, tensions, and/
or conflicts inherent in DS reveals useful to illustrate DS complexity at the intra- and 
inter-organizational levels. It also contributes to the identification of some of the rea-
sons behind DS failures and therefore illustrates coping strategies.

Furthermore, one of the most widespread approaches in DS related to inter-orga-
nizational implications is the Service Dominant Logic (SDL) approach proposed by 
Vargo and Lusch (2011) or, more in general, an approach based on the observation 
of ecosystems and actors. This perspective focuses on the role of actors as key ele-
ments disentangling the dynamic actions happening in the ecosystem itself, through 
the increasing development of competences (Möller & Halinen, 2017). It attempts at 
achieving a wider point of observation in DS, especially since it relies on the ability 
of all actors, internal and external, to actively participate in it (Kohtamäki et al., 2019, 
2021; Sjödin et al., 2020; Sklyar et al., 2019). Nevertheless, the focus on actors typi-
cal of the service ecosystems approach poses scant attention on other key elements 
in the process, as resources or activities. Given the current need to explore DS via 
a networking lens and through a fine-grained approach that takes into consideration 
micro-processes, the SDL logic appears limiting. Also, SDL-based studies are often 
theoretical in nature and avoid profound empirical investigations, which appear cru-
cial to comprehensively interpret the articulation of the phenomenon.

Vendrell-Herrero et al. (2017), Kamalaldin et al. (2020), Tronvoll et al. (2020), and 
Grandinetti et al. (2020), instead, rely on a relational view to describe DS dynamics 
in terms of transformations happening along relationships. They contribute to under-
lining the paramount role of actors such as customers, suppliers, or intermediaries in 
determining the success of DS. By building on buyer-supplier relationship quality 
and supply chain management, they highlight the key role of collaboration and net-
working for a beneficial DS journey. Korkeamäki et al. (2022), though via a paradox 
theory framework, explore DS from a relational point of view, highlighting how DS 
complexity calls for relational coping practices, such as commitment, openness, part-
nership, and extrication between the digital services provider and its customers.

Finally, additional recent contributions are based on a networking approach to 
understand DS dynamics (Galvani et al., 2022; Zhang et al., 2021; Ferreira & Lind, 
2023). Such a perspective is adopted in the attempt to achieve a holistic description 
of DS from a wider angle. Contributions are related to the deep investigation of net-
working evolutions and relational dynamics to reduce the risk of a ‘service paradox’ 
(Gebauer et al., 2005). A networking approach to explore DS seems promising since 
it allows to consider interrelation among actors in terms of all the elements inherent 
in - and exchanged within - business relationships, including resources and activities. 
However, DS research adopting a networking lens is still limited; thus, constituting 
an emerging research stream.

The fragmentation of DS literature points out the need to adopt an original per-
spective to observe this phenomenon that, according to the above-mentioned con-
siderations, should rely on two key aspects. The first one concerns the idea that DS 
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needs a networking perspective to be fully investigated and understood (Kohtamäki 
et al., 2019). Second, DS should be conceived as a process since its actualization 
cannot disregard the concept of time (Kowalkowski et al., 2012). Indeed, DS implies 
a deep transformation of the organizational structure of the manufacturing firm, of 
the network in which it operates, and of the infrastructures it accesses. Therefore, it 
encompasses a deep cultural change, which requires time before being completely 
accepted and realized (Tronvoll et al., 2020). Authors as Chen et al. (2021) underline 
the need to adopt a processual approach in the analysis of DS with the aim of catching 
an overall view of the evolution of relationships involved in DS that considers the 
environmental factors active along this process. Similarly, Tronvoll et al. (2020:303) 
point out that research is needed “from additional actors over an extended period to 
track network evolution during DS”. For this reason, this study adopts a Business 
Network perspective (Håkansson & Ford, 2002) to investigate DS as a process; such 
an approach is explored in more detail in the following paragraph.

2.2  A business network approach on technological development

Given the complex, holistic, and difficult-to-manage processual development of DS 
(Sklyar et al., 2019), the need to move forward from a macro-level analysis - as the 
one proposed by SDL-based studies - to a broader understanding of the micro-pro-
cesses behind DS is emerging (Kohtamäki et al., 2021). In this regard, this research 
attempts at applying a business network approach (Håkansson et al., 2009) to DS with 
the aim of including a processual and fine-grained micro-level analysis of relational 
networks (Quintens & Matthyssens, 2010), which has been so far under-investigated 
in favor of a more firm-centric or macro perspective. Indeed, despite the acknowl-
edged complexity of DS, due to its multi-level implications, existing approaches 
have so far failed in recognizing the relevance of ongoing relationships and their 
potential leverage effect, the importance of resource interaction available through the 
established network relationships, and the set of value-creating activities carried out. 
The role played by networks and micro-interaction processes has started to emerge 
only in recent times, with the studies of Zhang et al. (2021), showing the importance 
of external networks and of the relational aspects of the DS phenomenon and, thus, 
moving toward a broader business network perspective. Later, a study by Galvani 
et al. (2022) combined a processual and longitudinal view of the DS phenomenon, 
with a relational micro-level network approach. Ferreira and Lind (2023) rely on an 
industrial network approach to explore interaction interfaces between manufacturing 
firms and IoT suppliers.

It is in this context that the core concepts of the IMP approach can prove valid in 
bringing added value to the analysis of DS. The IMP phenomenon-driven approach 
is based on an interactive view of the business world, made of interconnected rela-
tionships among interdependent actors (Håkansson et al., 2009; Håkansson & Sne-
hota, 2017). The idea of interaction (Ford & Håkansson, 2006) lies at the core of the 
business landscape and shapes actors, activities, and resources (Ford et al., 2010). 
IMP covers the context-specific features and content of business exchanges, that 
is, its technological, social, and organizational aspects and consequences for busi-
nesses, networks, and society (Håkansson & Waluszewski, 2020). Within IMP, there 
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has been a research stream systematically focusing on innovation and technological 
development, starting with the early works of Håkansson (1982), Håkansson and 
Waluszewski (2002), Baraldi (2003) Strömsten and Håkansson (2007), and Håkans-
son and Waluszewski (2013), which have underpinned the idea that specific techno-
logical characteristics influence and are influenced by business interaction and can 
dominate its content.

One of the most relevant frameworks for investigating the DS process and the 
interaction outcomes is the Actors-Resources-Activities (ARA) framework (Håkans-
son & Snehota, 1995), suggesting that the content of a business relationship can be 
described in terms of three interrelated layers: actor bonds, resource ties, and activ-
ity links. The model can capture the “complex connections between activity coordi-
nation and resource combining and the subsequent impact on the actor structure” 
(Mattsson, 2002:169).

The first layer relates to the interpersonal and inter-organizational links devel-
oped through interaction. It is important to characterize actors by accounting for their 
economic, technological, organizational, and social aspects and to draw attention to 
the fact that actors engage in common problem-solving processes despite their dif-
ferent interests and aims. Companies are thus interconnected through actors’ bonds 
that form a web of actors at the network level. Actors’ bonds are an important means 
to mobilize others’ resources. The second layer relates to the extent of tangible and 
intangible resource adaptation and ties through interaction. Resources are heteroge-
neous, and interaction patterns influence their development, use, and combination. 
The last layer relates to activities, understood as a “sequence of acts directed towards 
a purpose” (Håkansson & Snehota, 1995:52), concerning technical, administrative, 
commercial, or other activities, and as being sustained by resources. The activity 
layer looks at the links between the activities of having substantial economic effects 
on the actors. Activities are linked across company borders and are dependent on 
each other (Håkansson et al., 2009; Håkansson & Waluszewski, 2020).

Interconnectedness among the three dimensions occurs as activities are performed 
by actors, who use resources, and what occurs in a specific relationship impacts not 
only the individual organization but also its relationships and the wider network. 
Based on the three layers, B2B relationships can be described as companies being 
connected by activity links, sustained by resource ties, and interconnected by actor 
bonds (Håkansson & Snehota, 1995).

Existing studies (Dóra et al., 2023; Pagani & Pardo, 2017) have shown how tech-
nological developments can have effects in terms of alterations of the supply and 
demand criteria of actors, change to the applied technology, and different resource 
interfaces connected to it, network expansions, or restrictions causing changes in 
relationships. Activities can be transformed by making changes to the technology that 
modify business performance and help seize opportunities that have arisen because 
of such changes.

Building on both early and more recent studies and adopting the IMP as the theo-
retical and analytical lens on DS can allow us to understand technological develop-
ment as a process and look simultaneously at the coordination among multiple actors 
contributing to DS realization, at the reconfiguration of existing resources and the 
acquisition of new ones, and at the consistent changes at the activity layer managed by 
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manufacturers. Foremost, the underlying concepts and inherent characteristics of this 
approach allows to understand how interdependence among the three layers emerges 
throughout the process. Indeed, we posit that the IMP approach and particularly the 
interpretative ARA framework represent an important and comprehensive tool for the 
development of a more holistic analysis and understanding of complex technological 
advancements, such as the DS process. The ARA framework highlights the deepen-
ing of relationships and network evolutions, and it is thus helpful for a more in-depth 
examination of the variety of actors in the development of a technological trajectory 
(i.e., DS) and to analyze the type of activities required by the variety and complexity 
of technological adoption and development. In addition, the change brought by DS 
can be examined in relation to the resources that are combined in the interface among 
actors who relate to each other through organized and coordinated activities.

To sum up, the adoption of the empirically-based IMP approach can bring added 
value to the analysis of DS as a process. Looking at the nature of a business company 
and the network in which it is embedded could provide wide-ranging results, and 
interesting theoretical and managerial implications, compared to more mainstream 
approaches. In this context, the ARA model can represent a valid tool to describe 
the comprehensive process of DS, explaining the changes in the flow of resources 
internally and toward the external environment and interlinking the various elements 
through a single framework.

3  Case study

3.1  Research design

3.1.1  A longitudinal single case study

The main aim of this research is to observe and trace the actors, resources, and activi-
ties involved in DS, and understand how their (eventual) interconnectedness affects 
DS as a process. To reach this aim, this study applies a qualitative methodology, 
based on a longitudinal, in-depth single case study approach. The qualitative proces-
sual case study methodology (Yin, 2003; Halinen & Törnroos, 2005) appears as the 
most suitable one in light of the “how” nature of the RQs outlined.

The study is designed with an abductive apprfoach to code information and elabo-
rate results (Dubois & Gadde, 2002). Building on the three dimensions of the ARA 
framework (Håkansson & Snehota, 1995) we propose to analyze one case firm, 
Gamma. Gamma is a mechatronic manufacturer operating in the B2B context and 
located in central Italy. It is a family-run business, though it expanded consistently 
across the years, and it currently operates worldwide with more than 4.000 employ-
ees and a yearly turnover of around 750 million euros.

Specific criteria allowed for the choice of Gamma as a case study firm. First, 
Gamma is a manufacturing firm that demonstrated interest in a servitization path. 
Indeed, in 2016 the company started collecting information and doing market 
research to consider the introduction of services within its business model.
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Second, it implemented new technologies that the company was not already famil-
iar with. In 2017, Gamma confirmed the initiation of a DS-related project by imple-
menting a Product-Service System based on the Industrial Internet of Things (IIoT) 
technology. The project, named IotBomb, consists of the realization of a website and 
mobile application for Gamma customers upon payment. Basically, via the applica-
tion of sensors to the realized machineries, IotBomb customers can benefit from con-
tinuous and real-time monitoring of machineries and access a series of customized 
services, such as KPI and data reporting, remote and video assistance, and preventive 
and predictive maintenance notifications.

Third, the IotBomb project had an expected duration sufficiently long to allow for 
a longitudinal investigation. The business plan for IotBomb was validated in 2016 
and the overall official project planning lasted from January 2017 until December 
2021. Furthermore, additional developments on the project happened even after the 
planned timeline, with new releases in 2022–2023.

The research has been designed following different steps. First, we collected data 
by means of semi-structured interviews, active participant observation, and second-
ary sources. In the second step, data has been coded following the three dimensions 
of the ARA model, focusing on relevant actors, resources, and activities at the orga-
nizational level, investigating the set of actors that are involved, and the relevant 
resource collection and activity structure in connection with technological change. 
Finally, data have been analyzed and compared with existing literature.

3.1.2  History of the IotBomb project

Gamma considered the idea to invest in a DS process in 2016. Thanks to working 
trips undertaken by the firms’ top management around Europe and cross-sectorial 
market analyses, Gamma recognized how innovative sectors such as the automotive 
were focusing their attention on digital services. In the same year, informal meetings 
with the consultancy agency DigiConsultA put further attention on the topic of DS, 
which finally led Gamma to invest in it.

In 2017, a formal business plan for the DS-related project IotBomb was created 
and validated. IotBomb was officially the IIoT-based DS application for the digital 
services of Gamma and DigiConsultA (in co-partnership). In the same year, the pilot 
session started with the support of SoftProviderC providing the route-engine system 
and the cloud for data storage. November 2017 saw the official launch of IotBomb 
globally.

2018 was the year with greater developments of IotBomb: new contract pack-
ages based on the IIoT sensors were created and sold, a great internal and external 
marketing campaign was distributed through all the firm’s communication channels, 
adjustments were made in contracts’ form and content for adaptation to local needs, 
new IotBomb-related data and workflows were integrated into the available systems 
of Gamma. During this year, IotBomb experienced faltering sales, mainly due to 
cultural resistances on the customers’ side.

In the following year, the company managed the first cycle of IotBomb contract 
renewals. To this aim, it created a new salesmen team specialized in selling service 
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contracts. The collaboration with local universities led to co-financed PhD projects 
on IotBomb in the production/technology and data analysis areas.

In 2020, Gamma developed a deep market analysis of their customers’ service 
purchasing behavior, which revealed how to redesign the service selling strategy and 
reinforce the selling team. During this year, IotBomb sales increased, demonstrating 
how some of the resistances previously encountered by customers were reducing.

2021 was the year of a deep change in IotBomb contracts: a new contract pack-
age was designed for customers without connected machineries. In this way, Gamma 
expanded its DS project beyond the IIoT technology and toward the entire customer 
portfolio. At the end of the year, the forecasted business plan for IotBomb ended, as 
well as the official collaboration with DigiConsultA. Nevertheless, Gamma chose 
to continue investing in DS and in the IotBomb project. At the end of the year, a 
rebranding of Gamma and IotBomb was deployed with the support of MarkConsultB.

During 2022, the initial conceptualization of IotBomb drastically changed and 
expanded. Indeed, a service data analysis team was created to monitor IotBomb per-
formance and develop ad-hoc studies on it. In accordance with a local university, a 
research fellow was introduced in Gamma to support research processes within this 
team. By cooperating with the SoftProviderC - Division 1 team, a new software for 
service data analysis was integrated. Together with DigiConsultD, an algorithm to 
identify customers with the highest service-selling potential was implemented as a 
key supporting tool for the service sales team.

Nowadays, thanks to the success of IotBomb and the visionary approach of the top 
management, Gamma is working on its transition toward a service platform, which 
represents the evolution of IotBomb from a website/mobile application to a unified 
platform. The new platform, designed with the help of DigiConsultE, allows prod-
uct and service selling, online service access, service contact center, and technical 
support to converge and it is thought to be accessible to both actual and potential 
customers.

3.2  Data collection

Data collection consists of a combination of primary and secondary data sources. Pri-
mary sources include participant observation and interviews, while internal financial 
and economic reports, official documents on the DS-related project, website articles, 
intranet documental repository, and Customer Relationship Management database 
constitute secondary data sources.

Participant observation was conducted by one of the co-authors, who participated 
in Gamma’s activities and took part in several meetings within Gamma across four 
years (from January 2019 until July 2023). The following criteria were applied to 
select meetings: (i) meetings should directly involve the service function, (ii) they 
should involve both top/middle managerial level and operational level, (iii) they 
should allow to observe intra- and inter-functional dynamics, and (iv) they should 
include external actors (as suppliers or customers). Such criteria were functional 
to observe the evolution of DS in Gamma maintaining a wide perspective, which 
includes the point of view of the firm and its service-related network. Participant 
observation resulted in 419 h of observation (161 meetings) of about 10 different 
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topics, ranging from the IotBomb project to the digital services implementation and 
evolution (see Table 2 for details). The opportunity to observe in real time what hap-
pened in Gamma across years allowed to achieve great knowledge of the DS path of 
the company and its intra- and inter-organizational implications. Observations hap-
pened without a formal protocol since they were causal in nature (Yin, 2009); yet a 
series of field notes were collected during each meeting, shared with all co-authors, 
and constantly confronted with interviews’ transcriptions.

Table 2  Participant observation details
Main topic of 
meetings

Topic description Managerial 
level

Number of 
meetings

Total 
of 
hours

IotBomb 
development 
and progress

Cyclical updates between Service and Innova-
tion dept.s and DigiConsultA to verify the status 
of the IIoT project, check the level of achieve-
ment in the established goals, and arrange next 
developments

Operations 9 21,5

Service selling 
strategy

Internal meetings between Sales and Ser-
vice dept.s to design and monitor the market 
approach and the selling strategies for IIoT 
services

Middle 
management

15 37,5

Service ICT 
architecture

Meetings between SoftProviderC, SoftPro-
viderF and Service dept. aimed at implementing 
new ERP and CRM software sections dedicated 
to Services (including employees training)

Top 
management

6 11

Service con-
tracts design

Cyclical internal meetings within Service dept. 
to design new service packages and/or innovate 
the service offering

Top and 
middle 
management

12 27,5

Service market-
ing analysis

Meetings between Service and IT dept.s and 
DigiConsultA aimed at interpreting market data, 
defining clusters of customers with similar ser-
vice needs, and adjusting commercial strategies 
accordingly

Middle man-
agement and 
operations

23 53,5

Service Data 
Analysis unit

Kick-off meetings to launch and integrate a 
Service Data Analysis unit within Gamma 
organization

Operations 31 73

Service 
international 
performances

Internal meetings to monitor Gamma service 
performances worldwide (both on IIoT and non-
IIoT services)

Middle 
management

14 33

Software 
implementa-
tion for Service 
analytics

Kick-off meetings between Service and IT 
dept.s and DigiConsultD to launch and industri-
alise a new software for service analytics

Operations 9 29,5

IotBomb plat-
form design

Internal cross-functional meetings (Service, IT, 
Sales, Finance, …) to evaluate future develop-
ments of the IotBomb project and the realiza-
tion of a digital platform for services

Top and 
middle 
management

4 9,5

Service report-
ing strategy

Internal meetings led by the Service Data 
Analysis Unit with other dept.s (IT, Sales, 
Finance, …) to define and operationalize data 
reporting activities on service

Operations 38 123

Total 161 419
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Information collected via participant observation was integrated through inter-
views. The authors conducted twelve semi-structured interviews in the timespan 
2019–2022. Interviews untangled the perspective of Gamma, which is the focal firm 
investigated in this research. Therefore, nine interviews involved professional figures 
belonging to the company. However, the point of view of two different actors, one 
customer and one supplier, were integrated via three additional interviews. A per-
ceptual triangulation approach (Farquhar et al., 2020) was useful to provide further 
information and reinforce the interpretation of data collected internally by framing 
it within the perception of more actors (Bonoma, 1985). Interviewees are relevant 
figures in the DS path of Gamma; they have experience in the service field and could 
observe the transition toward a product-and-service offering within time. They were 
selected starting from participant observations and then following a snowballing 
technique (Bott & Tourish, 2016). All interviews were face-to-face, conducted in 
Italian, recorded, and transcribed verbatim. Further details are provided in Table 3.

Since each interview had the aim to acquire punctual and different information, 
no unique interview protocol was elaborated. To address the conversation toward 
relevant information and differentiate questions, a short protocol based on ‘prompts’ 
was elaborated for each interview, following the suggestions of Jiménez and Orozco 
(2021). Prompts, i.e., short highlights on relevant topics, were preferred to direct 

Table 3  Interviews details
Time 
(M-Y)

Firm Professional role Topic Du-
ra-
tion 
(min)

10-2019 Gamma Service Director Decisional process in IotBomb project and 
main consequences (internally and in the 
network)

45’

11-2019 Gamma CEO Assistant Innovation trajectories in services and 
impacts of IIoT technology

50’

11-2019 Gamma IotBomb 
Salesman

Internal response to IotBomb project and 
market reaction

40’

11-2019 Gamma IotBomb Project 
Manager

Barriers and facilitators in IotBomb project 
development

55’

11-2019 DigiConsultA Senior Consultant Relational history with Gamma and steps in 
finalizing collaboration decision

50’

12-2019 Gamma Digital Marketing 
Manager

Changes in the communication strategies 
and digitalization process

45’

08-2020 Customer Production 
Manager

Decision to adopt IIoT services and rela-
tional dynamics with Gamma

35’

09-2020 Gamma Service Controller Impact of IotBomb project in economic and 
organizational terms

40’

11-2020 DigiConsultA Junior Consultant Evolution in the relationship with Gamma 
and future steps

45’

07-2021 Gamma CEO Assistant Main issues in the DS path and evolution of 
the supply chain

40’

09-2022 Gamma IIoT & Digital 
Service Manager

Inter-functional implications of DS 45’

10-2022 Gamma IIoT & Digital 
Service Manager

Projects for the evolution from IotBomb to a 
digital service platform

65’
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questions with the aim of guiding the interview toward relevant issues while leav-
ing the interviewer a certain level of freedom. In this way, it was possible to collect 
precise information, aligned with the experience and knowledge of each interviewer 
and coherent with the information needs of the authors.

3.3  Data analysis

Given the exploratory nature of the RQs and the tight link with the considered litera-
ture, empirical findings were analyzed by means of a systematic combining approach 
(Dubois & Gadde, 2002). It is a consolidated approach within IMP studies, since it 
supports the elaboration of theoretical insights based on empirical evidence, and it 
is particularly suitable to explore new phenomena taking into consideration existing 
theory (La Rocca et al., 2017). Data analysis followed an iterative approach, whereby 
the authors have interrelated and interpreted data coming from primary sources with 
data from secondary sources.

Given the processual perspective adopted in this study, the DS path has been 
traced by chronologically identifying and mapping events which unfolded through-
out the process, adopting a tabular display (Eisenhardt, 1989). Thus, events repre-
sented chronological nodes functional to the processual narrative. The events were 
inserted in a spreadsheet shared among the authors, and for each event data have 
been coded adopting the ARA model, thus, identifying and observing the three inher-
ent layers of business interaction (Håkansson & Snehota, 1995). The ARA model 
allows hidden network processes to surface (Ingemansson Havendid et al., 2016) and 
can thus help better clarify the relational dynamics unfolded in DS and, foremost, 
the interdependencies arising among actors, resources, and activities throughout the 
events characterizing the process. A continuous interplay among authors facilitated 
the process of data triangulation (Denzin, 1978) and ensured a univocal and unam-
biguous interpretation of the empirical material.

For example, one of the events identified for the year 2018–2019 has been coded 
as “Design of the first service packages related to IotBomb and IotBomb interna-
tionalization (incremental expansion to subsidiaries and dealers)”. A brief descrip-
tion of the event was provided in the spreadsheet together with an indication of the 
main actors involved (in this case Gamma, DigiConsultA, SoftProviderC), resources 
enacted (physical and organizational such as the service packages, Beta’s new tech-
nical staff, IotBomb ambassadors, the training provided by the headquarter to sub-
sidiaries and dealers, among others) and activities implemented (as for example the 
design of service packages, the release of IotBomb internationally, the design of 
new workflow for service from an administrative, financial, and commercial point of 
view, etc.). Finally, the main implications deriving from the event and from the inter-
play among the three layers were outlined, which can be exemplified in this particular 
example by the emergence of technical issues in big data analytics as well as internal 
reluctancy, resistance, and skepticism among the production departments emerging 
from the top-down leadership adopted in the management of IotBomb and of the 
limited financial resources given to the IT department for supporting the process.
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4  Critically observing the IotBomb case

This paragraph presents the empirical results of our investigation, first, by filtering 
them through the three layers of the ARA framework. Thus, we analyze separately 
the actors involved in and contributing to DS realization, the resources - both existing 
and new ones - that the company needs to acquire or reconfigure, and the activities 
implemented. In the second part of this section, we take the discussion a step further 
by discussing the interrelation and interdependence among the three layers through-
out the unfolding of DS.

4.1  Observing DS through the lens of the ARA framework

4.1.1  Actors

Starting from the actor layer of the ARA framework, the analysis shows that the 
adoption and evolution of DS are characterized by a reconfiguration of internal actors 
and their roles and an evolving collaboration with external ones. The role of Gamma 
leadership and management was paramount in the embryonic phase and in the recog-
nition of the need for service innovation. From an intra-organizational perspective, 
the DS actualization entailed the gradual, incremental involvement of the different 
Gamma departments and teams and required the recruitment and/or readdressing of 
professional figures and the expansion of existing teams. A change in leadership, 
which occurred during the IotBomb project implementation led to a reorganization of 
the entire structure, to rethinking the roles and responsibilities of the Gamma depart-
ments, and to the creation and transfer of professional figures.

This development and change, however, did not come without friction within 
Gamma teams, which emerged due to information asymmetries and a lack of effec-
tive communication, especially in the first stages of the process. This resulted in 
internal resistance to change, and a lack of commitment from the staff to modify their 
established working routines and acquire new knowledge. For example, the process 
was characterized by the reluctance of the salesmen that became in charge of selling 
services, skepticism from the production department, and a limited scope of action of 
the IT department in supporting the IIoT-based project due to constraints in resources.

A striking feature of DS implementation is the importance played by external part-
ners throughout the development of the IotBomb project (Sklyar et al., 2019; Chen 
et al., 2021). A closer look at the key actors that have been involved starting from 
the conception of the DS idea shows that DS is a transformation that highly relies 
on the external context, information exchange, and acquisition of new competencies 
and resources, which cannot be developed in isolation (Kohtamäki et al., 2019). In 
this sense, Gamma created new business relationships and reactivated old ones with 
a technology provider and a business consultancy.

Yet, the complexity of the DS process, both from a technological and managerial 
perspective, requires a continuous reconfiguration of existing partnerships. Gamma 
made a major effort in involving new partners throughout the implementation of the 
DS. This is the case of (i) local universities (Tronvoll et al., 2020; Galvani et al., 
2022), from which Gamma hired a data analyst and a technology expert, and, later 
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on, a research collaborator; (ii) new consultancy agencies, which provided support in 
terms of business, technical, and marketing strategic activities; (iii) technology pro-
viders to add new tools to the software base of Gamma; and (iv) clients and dealers, 
as external interactions also took the form of customers’ and competitors’ responses 
to the project and suppliers’ interests (Ciasullo et al., 2021).

The actor layer of the ARA framework shows the importance played by the abil-
ity of the company to take advantage and effectively manage the already established 
network of relationships and to involve new external partners when specific needs 
related to the DS implementation are to be addressed (Sklyar et al., 2019; Chen et al., 
2021). Also, the complexity of DS entails organizational changes and internal adapta-
tion to established roles, responsibilities, and relationships (Kohtamäki et al., 2021).

A main contribution provided by the adoption of the interpretative ARA frame-
work is that the way actors relate to each other by establishing actor bonds is the point 
of departure for accessing, adapting, and combining resources, and linking different 
typologies of activities together (Håkansson et al., 2009). Furthermore, this lens pro-
vides an additional contribution as it allows for understanding the impact of changes 
in the network structure on internal actors’ configurations and roles.

Thus, the actor dimension of the ARA framework adds to the strong emphasis that 
previous studies have put on the high degree of interaction of solutions required by 
DS (Marcon et al., 2022; Galvani et al., 2022; Sklyar et al., 2019) and on the intra-
organizational adjustments in terms of roles and capabilities of manufacturers pursu-
ing DS (Tóth et al., 2022).

4.1.2  Resources

The DS process undertaken by Gamma is characterized by an increasing complexity 
which triggered a path of research, acquisition, and accumulation of new resources 
and/or adaptation of existing ones (Galvani et al., 2022). Adopting a resource dimen-
sion perspective, the case highlights three main insights.

The first one relates to the resource nature: the successful implementation of DS 
requires the development, use, and combination of both physical and organizational 
resources (Håkansson & Waluszewski, 2002). On the one hand, data shows the devel-
opment and deployment of physical resources, including technological ones, such 
as IIoT sensors, the IotBomb software, a newly developed algorithm, digital con-
tracts, a digitally integrated ERP, a route engine, licenses, and the data cloud system. 
Physical resources also encompass facilities at customers’ sites to test the technology, 
redesigned spaces to host service-related activities, and service packages, as well as 
financial resources, such as an ad hoc budget for the Service Data Analysis business 
unit and for the communication strategy. On the other hand, internally the DS pro-
cess has required Gamma to develop new organizational resources over time. This 
has manifested in the creation of a new IotBomb team, made of both new staff and 
readdressed one. New figures have been introduced to deal with the requirements 
of advanced digital solutions, such as a dedicated Project Manager for the IotBomb 
team, IotBomb Ambassadors, and Service Area Managers. Existing figures’ compe-
tencies, roles, and skills have been upgraded and rethought throughout the process.
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Second, it emerges how the two resource types, organizational and physical/tech-
nological, are closely related to each other. The interdependence of physical and 
organizational resources is apparent as the new technological/physical tools require 
the development and unfolding of organizational ones in the form of training and 
new knowledge. Other than technology providers, the establishment of relationships 
with local universities allowed the development of resources such as new knowledge 
and competencies to be deployed in the DS process (Pirola et al., 2020). This is the 
case of a Ph.D. student in the service department, who has later been involved as a 
research collaborator on the topic of service. In most cases, furthermore, the devel-
opment of physical resources has been triggered by organizational ones, such as the 
exploitation of existing relationships with partners and clients, and newly formed 
ones needed to realize advanced digital solutions (Sklyar et al., 2019). Indeed, the 
exploitation of the relationship with SoftProviderC and its expansion to one of its 
units has proved key in generating important physical resources, such as the cloud 
system used to store data and the packages’ licenses.

Finally, and inherently to the previous points, looking at resources in terms of their 
acquisition and development process, it is possible to notice how DS has required 
an increasing number of resources to be displayed over time, which Gamma found 
at the intra- and inter-organizational levels. While the resources available internally, 
including existing knowledge and already established relationships, unfolded at the 
beginning of the DS path, these proved insufficient in the next stages and required 
Gamma to procure external resources to face such complexity. Thus, the search for 
new resources and the use of existing ones allowed the company to exploit the avail-
ability of numerous resources, wholly rethink its service structure, and internalize 
key resources needed for the project’s evolution and completion towards a service 
platform.

Insights from the resource dimensions of the ARA framework are, on the one hand, 
in line with previous studies within the broad DS literature and, on the other hand, 
enrich the existing literature by adding in-depth insights on the resource development 
processes in place. Indeed, DS requires the collection of different types of resources, 
which are tied to a set of resource providers; while some resources may be available 
or developed internally, others can only be acquired through external relationships 
with providers (Håkansson & Snehota, 1995; Sklyar et al., 2019). The relationships 
highlighted throughout our analysis reveal crucial in securing access and transferring 
existing resources, but also in developing new ones and using them in the context of 
technological development. Additionally, a key insight emerging from the adoption 
of the ARA framework is that relationships themselves emerge as relevant resources 
(Håkansson & Snehota, 1995).

4.1.3  Activities

At the activity layer, the ARA analysis allows to introduce some considerations on 
the development of DS. In general, it can be noted how, over time, DS requires an 
increasing number of activities, leading to greater complexity. Mainly, DS complex-
ity derives from two activities-related macro aspects.
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The first one is the adoption of an iterative process over time and the implementa-
tion of new activities aimed at trying to solve issues that emerged from previous ones 
(Galvani & Bocconcelli, 2022). After the first year of IotBomb development, activi-
ties became more and more related to a smart decisional process, highlighting the 
impact of decision-making in DS success (Tóth et al., 2022; Bustinza et al., 2018). 
Within the first year of IotBomb actualization, the first activities included a market 
analysis, informal participation in events and meetings, operational management of 
the pilot project, decoding of technical problems related to the data communicated 
by machineries, and so on. After the launch of IotBomb, new activities were intro-
duced, mainly to solve internal and external cultural resistances, adapt to local needs, 
or reinforce the firm’s capabilities (Bustinza et al., 2018; Hasselblatt et al., 2018). 
Among them, the efforts of alignment and training with foreign branches and dealers, 
hiring and/or reskilling (therefore the optimized management) of human resources, 
and the design of ad hoc contracts based on in-depth market analyses, just to name 
a few.

The second macro aspect concerns the creation of an intra- and inter-organiza-
tional continuum where activities are settled and completed with the involvement 
of external actors, some already known and others completely new (Marcon et al., 
2022; Galvani & Bocconcelli, 2022). This is visible, for instance, looking at the Iot-
Bomb project initialization and assessment. When IotBomb was launched, the two 
key players involved in most of the activities were DigiConsultA, for technical and 
business support, and SoftProviderC, to access the physical software and cloud stor-
age service flanking the IIoT technology. As the project advanced, new activities 
were introduced, such as deep market analyses, the creation and sale of new service 
packages, the process of internationalization, and the design of a unique and global 
service platform. New players were directly involved in planning and deploying such 
activities. Local universities supported market analyses, DigiConsultD provided a 
sophisticated algorithm to improve the service sales strategy, or DigiConsultE super-
vised the platform creation idea.

Furthermore, it can be noted how both the digital and the service components 
within DS have a direct and decisive impact on the activities load related to it. Par-
ticularly, the digital dimension of the servitizing path facilitates the decision to adopt 
DS, since it allows for the generation of unprecedented service innovation (Pirola 
et al., 2020; Iansiti & Lakhani, 2014). At the same time, though, it complicates the 
process along its development (Hasselblatt et al., 2018; Matthyssens, 2019; Bustinza 
et al., 2018). Observing the case of Gamma in terms of the digital dimension of its 
servitization journey, various activities emerged as necessary to allow the functioning 
of the adopted IIoT technology. Among them, the management of the pilot project, 
the decoding of information coming from machineries and the resolution of technical 
bugs, the integration of new contracts within operational and administrative flows 
and inside the software already in use, the construction and continuous updating of 
the IotBomb app and website. Simultaneously, however, the service-related compo-
nent of DS had a significant impact on the total activities, contributing to the overall 
project complexity. For example, service activities undertaken by Gamma include the 
creation and management of new contracts, the definition and maintenance of ad hoc 
commercial strategies for services, the internal training of personnel to guarantee a 
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cultural shift toward a service-oriented mindset, or the adaptation of service contracts 
to the necessities of various countries around the world.

It is noteworthy to underline that, to the authors’ knowledge, a deep investiga-
tion of the activities involved in a DS journey has not been deployed yet. While it is 
possible to find research works addressing the investigation of resources in DS (e.g., 
Bustinza et al., 2018; Coreynen et al., 2018) as well as actors (e.g., Kohtamäki et al., 
2019; Sjödin et al., 2020), the role of activities has been so far neglected. Neverthe-
less, the case of Gamma sheds light on the existing link between the number and 
articulation of activities related to the implementation of digital services on the one 
side, and the level of complexity deriving from the overall DS journey on the other. 
Not only, in the attempt of firms to face and overcome such complexity, launching 
new and/or corrective activities becomes the quickest and most impactful way to 
improve the strategic lead of the DS process. DS activities unfolding at the intra- and 
inter-organizational layer also facilitate the connection with external actors, whose 
involvement and support are paramount and somehow unavoidable.

4.2  DS and the IMP approach: an effective combo?

The exploratory case of Gamma was adopted within this research to, on the one side, 
test the validity of the business network approach in general, and particularly of the 
ARA framework for the analysis of advanced technological developments, such as 
DS. On the other side, the case contributed to investigating the typology and nature of 
actors, resources, and activities involved in DS and the effects of their interrelation. 
Empirical findings allow to build some considerations on this.

A business network approach revealed particularly efficient in highlighting and 
understanding the implications of DS within and outside the manufacturing firm’s 
boundaries. What Gamma experienced, indeed, is a continuous interrelation between 
the internal and external contexts in terms of both activities, resources, and actors, 
therefore endorsing the thesis that DS is a multi-dimensional phenomenon (Struyf 
et al., 2021). In such a context, the ARA framework within the business network 
approach brings added value. Indeed, besides facilitating the observation of internal 
and external relationships (Mattsson, 2002) – crucial in a process unfolding within 
a network and never in isolation such as DS (Kohtamäki et al., 2019), the origi-
nal conformation of the framework in three layers allows the natural exploration of 
interaction and interrelatedness existing among them. In fact, through this analytical 
framework, interrelation among layers became evident in the case of Gamma, which 
is synthesized in Fig. 1.

Looking at the first two years of Gamma DS represented in the figure, it is pos-
sible to note how its path toward digital services was triggered by the great interest 
manifested by two key actors: Gamma leadership and DigiConsultA. In particular, 
the relationship between the two stimulated the idea to invest in an IIoT-related proj-
ect for innovative services. Successively, when actors became involved in the DS 
journey, they showed the need to move along a set of new activities (as the market 
analysis), functional to explore the possible approaches to face DS. To deploy such 
activities, then, a set of new (or renewed) resources needed to be involved, in this 
case financial, digital, and human resources required to invest in the IoT technology. 
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Some resources were available inside Gamma and needed to be readdressed; others 
should be acquired externally. In both cases, the activities triggered the emergence 
of new actors. On the one side, the IoTBomb Team was created and trained; on the 
other side, Gamma established a new relationship with a Ph.D. researcher with the 
aim of studying the service innovation process of manufacturers and internalizing 
highly specialized knowledge. To summarize, the interest of Gamma and DigiCon-
sultA (actors) led to a market analysis (activity) calling for financial, digital, and 
human investments (resources) which finally led to new professional figures and col-
laborations (actors again).

Therefore, just by looking at the first two years in the DS path of Gamma, it is 
possible to observe a sort of ‘circularity’ in the way in which the three layers of the 
ARA framework interact: from actors to activities, from activities to resources, and 
from resources to actors again. By observing the overall figure, then, it looks like 
the cyclical interrelation among layers becomes a repeated pattern over time. Simi-
larly, indeed, in 2018, the internal resistances of employees (actors) triggered internal 
alignments and the definition of a new service structure (activities) that required a 
new service sales team (resource) which finally led to identifying new professional 
figures in the sales environment (actors again). In 2022, the collaboration with Digi-
ConsultE (actor) allowed to deploy a transition toward a service platform (activity) 
which required a new platform and a related software (resources) calling for the col-
laboration with SoftProviderC (actor again).

The identification of such circularity allows to highlight two main features of DS 
as a process. First, actors, resources, and activities in DS are highly interrelated in 
relationships (Håkansson & Snehota, 1995). It is evident how activities and resources 
are tightly linked to each other. Indeed, the established relationships affect Gam-
ma’s possibility to deploy new activities, which in turn require additional resources, 
implying an integrated management of both elements. Yet, business relationships do 
not only appear critical to accessing and transferring existing resources, but also for 
the focal company to develop new ones in use. Similarly, a link exists between actors 
and activities, since most of the activities are settled by actors, and the activity links 
developed within certain business relationships impact activities at the network level 
as well as adjustments in the structure of the company (i.e., adaptation and realloca-
tion of activities and actors). In the same vein, also resources and actors experience a 
similar interdependence. Notwithstanding interrelation exists among all three layers, 
empirical evidence shows that a circular pattern is more likely to happen.

Second, and in relation to the first point, the circular interdependence among lay-
ers is a repeated pattern over time, which becomes leaner and simpler for the focal 
company to manage as the DS process unfolds. This result is not to be confused 
with the idea of DS becoming ‘easier’ over time. Indeed, the DS path includes many 
elements of complexity, which are for sure substantial when DS is launched for the 
first time, but that continue to exist as it evolves. For instance, the design, launch, 
and organizational management of new contract packages involve a high degree of 
complexity, as well as building a digital service platform (Eloranta et al., 2021). What 
becomes ‘easier’, instead, is dealing with the interrelatedness among layers. Build-
ing on an iterative, learning approach, Gamma recognized the existence of a cyclical 
interrelation among actors, resources, and activities and developed awareness of their 
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effects and dynamics and the necessary capabilities to deal with it. In this sense, both 
the key roles of time and of DS as a process, on the one hand, and of iterative learn-
ing in interaction, on the other, emerge. Namely, the interrelation among the layers 
is rooted in past interactions and the effects of interdependence manifest themselves 
over time (Håkansson & Snehota, 1995) and because the effective management of 
business relationships and of their content requires knowledge of business network 
dynamics.

5  Concluding remarks, contributions, and implications

This study aimed to investigate the appropriateness and potential contribution of the 
business network approach to observe and trace the actors, resources, and activities 
involved in DS, and understand how their interconnectedness affects DS as a pro-
cess. To achieve this objective, this study has explored the DS process undertaken by 
Gamma through the application of an in-depth case study qualitative methodology.

The analysis, which has been conducted by looking at the three interrelated dimen-
sions of the ARA framework, has provided key insights for each of the three layers. 
The actor layer has highlighted the need for internal reconfigurations and adaptations 
of actors and their roles throughout the implementation of DS and the frictions and 
internal resistances that may emerge. At the same time, it has provided insights con-
cerning the importance of evolving collaboration and new partnerships that the com-
pany needs to establish with external actors. From a resource perspective, the analysis 
revealed the resource development process underlying DS, as the complexity of the 
process required an ever-increasing number of resources to be displayed over time 
and highlighted the nature of such resources. Indeed, DS requires the unfolding and 
interdependence of both physical and organizational resources. The activity dimen-
sion emerged as being so far under-investigated in previous studies. The analysis 
pointed at the iterative nature of activities and at the need of creating an intra- and 
inter-organizational continuum where activities are implemented. The two main DS 
components - the digital and service one - unfold in the different required activities 
and have an impact on them. Finally, while our findings provide insights that can be 
filtered through the three dimensions of the ARA framework, they also unveil a con-
tinuous interrelation between the internal and external context and interdependence 
among the three layers of actors, resources, and activities.

At the theoretical level, it is possible to identify three main contributions of this 
research. The first contribution is to the stream of literature dealing with DS. Our 
study contributes to enriching the existing literature on DS by unveiling its varied 
implications at multiple levels. Indeed, the deep investigation of DS via a longitu-
dinal case study underlines the complexity of the process and its multidimensional 
nature (Favoretto et al., 2022). On the one hand, it further confirms previous litera-
ture asserting that DS implications are simultaneously intra- and inter-organizational 
(Galvani & Bocconcelli, 2022; Gölgeci et al., 2022) and displayed along a continuum 
that goes far beyond the firm’s boundaries (Kohtamäki et al., 2019). On the other 
hand, the research identifies how DS as a process is often tangled by the high degree 
of interaction exerted by those actors, activities, and resources that the servitizing 
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firm unfolds to offer advanced digital services. A specific organizational setting and 
redesigned dynamics inside the company are insufficient on their own to support an 
effective transition toward digital services; empirical findings show how they need 
to be combined with a rethinking of networking relationships, well beyond mere 
internal adjustments.

Second, the research contributes to providing a unified theoretical approach for 
investigating DS. In a way, the business network approach contributes to solving the 
problem of theoretical fragmentation existing in DS studies (Paschou et al., 2020). 
In the investigated case, the adoption of the ARA framework allowed to look at the 
DS dynamics consistently and comprehensively, with an in-depth declination of 
events in the actors, resources, and activities layers. The result is the possibility to 
achieve a complete overview of the phenomenon without any further combination 
with other theoretical approaches. This appears to be in contrast with previous DS 
studies that required the integration of multiple theoretical lenses, such as the indus-
trial organization theory, the resource-based view, the organizational identity, the 
service ecosystem perspective, and the transaction cost approach (Kohtamäki et al., 
2019). Thus, the main contribution of this study is that it provides empirical evidence 
for the effectiveness of the business network approach in observing the DS process 
thanks to analytical completeness. As it emerged along the exploration of the Gamma 
case, the ARA framework helped in untangling DS complexity with a micro per-
spective that provides a complete description of the phenomenon. Differently from 
other approaches, the business network one pays attention not only to actors and/
or resources, as it happens for instance with the Service Dominant Logic approach 
(Vargo & Lusch, 2011; Vargo et al., 2017) or approaches based on the exploration 
of resources and capabilities (Coreynen et al., 2017, 2020; Marcon et al., 2022), but 
also to activities. The activity layer, though so far mainly under-investigated, further 
helps in the deep comprehension of DS complexity. Indeed, the case of Gamma high-
lights the importance of decision making-related activities when implementing DS, 
of activities concerning the optimization of human resources management as well as 
of technology-related activities.

Finally, this study paves the way for the business network approach and for the 
ARA framework to be adopted in investigating a complex business phenomenon as 
DS. Notwithstanding the expressed need to further explore the potential applications 
of the business network approach, especially in the digital field (Pagani & Pardo, 
2017), only a few works elaborate on it addressing the issue indirectly (Paiola et al., 
2021; Ferreira & Lind, 2023). In this sense, it could be argued that the research con-
tributes to the ‘broadening’ of the interpretative ARA model, by demonstrating how it 
works as a valid tool to unravel the implications of adopting advanced digital services 
in the B2B context via a fine-grained and micro-processual point of view.

The empirical analysis provided in this research also helps recognizing some 
implications at the managerial level. First, by adopting a multi-layered perspective 
on DS, the analysis underlines the key role of business relationships to trigger oppor-
tunities in terms of advanced digital services. Not only the relationship between two 
actors, Gamma and DigiConsultA, triggers the entire DS path of the manufacturer. 
Also, Gamma shows increasing attention to the external environment and exploits a 
series of new (and renewed) business relationships in order to identify key partners 
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supporting the overall DS transition. The internal adjustments at the organizational 
level, then, support a DS journey that is triggered by, in the first place, external actors.

Second, and connected to the first point, DS calls for the involvement of new 
actors mainly as a response to a condition of missing resources. On the one hand, the 
consistent number of resources required by DS let the partnership with actors become 
a key value along this journey. On the other hand, though, practitioners are called to 
activate processes aimed at internalizing such resources not to lose the underlying 
value. Resources internalization requires time and iteration; nevertheless, the cyclical 
interrelationships of resources with activities and actors, together with the accumula-
tion of digital- and service-related experience, smoothens the process over time.

Additionally, a strong interrelatedness is visible via the empirical case between 
activities and resources, which appear as tightly intertwined. It is true, indeed, that 
new activities to deploy DS mostly require specific resources. For this reason, the 
design, management, and implementation of new activities should go hand in hand 
with resource planning. To this aim, practitioners could benefit from the managerial 
support of a human resource department, being able to guarantee activities trans-
fer, strategic integration, and a key influence on the line managers (Teo & Rodwell, 
2007).

Finally, another aspect to consider is the role of top and middle management in 
leading the DS process. Indeed, the interrelatedness between the three layers of the 
ARA framework (actors, resources, and activities) calls for adjustments in the mana-
gerial responsibilities accounted for by both top directions and middle managers. 
Middle managers are usually involved in a limited part of the DS process, and there-
fore their DS knowledge mainly relates to the specific set of actors, activities, and 
resources they deal with. Based on the interconnections among ARA layers, middle 
managers should make the effort of expanding their knowledge of DS by monitoring 
actors, resources, and activities exploited by other managers within the DS context. 
This is particularly helpful to achieve a more effective decision-making process. At 
the same time, though, the effort of middle managers should be facilitated by top 
directors in charge of spreading DS-related information down the line to middle man-
agers and providing them with an overall perspective of the firm’s journey toward 
digital services.

This study, although representing a first exploratory investigation of DS using an 
established approach as the ARA framework, entails limitations related to its gener-
alizability. Furthermore, while the ARA framework has been employed bringing to 
the front interrelations among its layers, future studies could further enhance the use 
of this framework by adopting network vectors (i.e., dual connections) as analyti-
cal tools (Gadde & Håkansson, 2023) for understanding changing dynamics within 
networks characterized by the implementation of complex technological solutions.
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