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Abstract

The thesis investigates the gap between external perception and maturity of digital solutions and
internal digital capabilities to align with market expectations, an eroded field of significance for
industrial manufacturing firms due to the dynamic market environment and rapid technological
advancements.

The primary research question explores how inter-organizational insights can be positioned to
create customer value while aligning micro-level digital capabilities to meet customer
expectations to enable digital servitization.

The study employs a mixed-method approach to analyze the external market landscape from the
case firms’ target market through multiple interviews with municipalities operating within the
water and wastewater treatment sector in Sweden, alongside private-sector industries at both
national and global levels. Furthermore, it investigates the current setup of digital capabilities
and determines the sufficiency for successful digital servitization.

Initial findings suggest that engaging in a sales-oriented digital strategy is difficult to translate
into profit due to the market competition and regulatory burdens while lack of digital capabilities
limits the competitiveness and the development of the firm. The study reveals how crucial digital
capabilities become for industrial manufacturing firms operating in business-to-business
ecosystems.

The study contributes to the academic field of digital servitization by providing a comprehensive
analysis to the industrial manufacturing field from a capability-lens. The implications provided
are essential for decision-makers within sales and product development and stakeholders,
highlighting the essence of establishing digital capabilities in a dynamic market environment.
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1. Introduction

1.1. Background

Industrial manufacturing firms are increasingly challenged by perpetual technological changes,
increased complexity, and pressure to adopt emerging technologies fueled by the fourth digital
revolution (Industry 4.0). Industry 4.0 is intertwined with high-intensity digital technology usage
to enhance organizational processes from decision-making to operations (IBM, 2021). The
paradigm shift has excavated a new perception of data from unexploited information to a
transactional business model for industrial manufacturing firms. In response, industrial
manufacturing firms have shifted from product-centric logic toward digitalized service-oriented
business models, a transformation commonly referred to as digital servitization (DS). Digital
servitization is defined as the transformational process of processes, capabilities and offerings to
create, deliver and capture increased service value by competing through outcomes in the
ecosystem by the incorporation of various digital technologies (Kolagar et al., 2022)

While DS amplifies manufacturing firms’ value chains (McKinsey, 2024) and the potential scope
of industrial services, many manufacturing firms struggle to translate technological possibilities
into scalable and profitable service offerings (Gebauer et al., 2021; Favoretto et al., 2022; Zhao
et al., 2026; Kwak et al., 2026). Prior research has extensively examined DS; however, the lack
of universally applicable frameworks has shown distinguished perceptions and approaches to the
fundamental practices of servitization. Further, the lack of attention to customers’ perception of
data has raised concerns about manufacturers’ ability to ensure data privacy and regulatory
compliance while maintaining a reasonable business model and organizational digital capabilities
across different industries. These challenges are further compounded by differences between
European-level regulations and local market conditions, which influence customers’ readiness,
enthusiasm, and ability to adopt new digital technologies. As a result, firms pursuing
servitization frequently experience the service paradox, where increased investments in service
and digital capabilities do not lead to proportional improvements in financial performance or
market success (Gebauer et al., 2021; Favoretto et al., 2022; Zhao et al., 2026; Kwak et al.,
2026). While DS offers significant potential for new value creation, many incumbent firms face
difficulties in defining coherent digital product strategies that align digital capabilities,
organizational structures, and customer needs. At the same time, a limited number of firms have
demonstrated the ability to leverage digital technologies to successfully transition from product-
centric offerings to service-oriented business models, thereby gaining a competitive advantage.
This suggests that strategic choices, both external, in terms of customer value propositions, and
internal, in terms of organizational digital capabilities and asset reconfiguration, play a critical
role in determining outcomes.



1.2. Problem statement

The study is conducted in collaboration with a case firm referred to as Alpha, pursuing a digital
strategy, moving from a product-centric business model to digital servitization through data-
driven services. From a sales standpoint, such a transition requires an extensive overview of the
firms' micro-level digital capabilities and an understanding of the market’s positioning in the
market landscape. The current market landscape is cannibalized by competitive digital solutions
supplied by well-established firms whose brand is intertwined with digital solutions, creating a
barrier of entry caused by long-term brand identity. The study contextualizes enabling factors to
reduce the barrier of entry for the case firm who isn’t currently known for providing digital
solutions. Further, current literature addresses fragmented frameworks where digital capabilities
and the market environment are portrayed as complementary entities rather than a centralized
structure. The lack of universal applicability for a DS strategy requires an extensive overview of
the fundamental structures of digital capabilities and market environment minted by rapid
technological changes.

1.3. Research Objective

The primary purpose of this thesis is to shed light on the fundamental importance of digital
capabilities and the current eco-systematic market perception of digital solutions to enable a DS
strategy that would neglect the potential risks of DS paradox and allow the case firm to monetize
connected industrial equipment through servitization. The study seeks to generate a
comprehensive understanding of how value is perceived in connected and data-driven assets,
from both a customer and an internal stakeholder perspective and to investigate potential
differences between their viewpoints. To achieve this, the focus is on bridging the gap between
internal and external knowledge surrounding connected assets and data-driven assets.

Finally, the study aims to identify the internal digital capabilities that are required to successfully
implement a servitization strategy within the company. In contrast, the study will also examine
the customers’ perspectives and their potential barriers to adopting data-driven digital services
across different segments and markets.

The goal of the thesis is to provide extensive insights into academia and practical implications in
the complex realm of DS. Thereby, the explorative approach will unravel the micro-level
contextualities in DS for academic understanding and practical insights for macro-level industrial
manufacturing firms, aiming to advocate digital capabilities as an essential practice for future
industrial revolutions.

1.4. Research Question

The objective of this thesis is to address the critical research question:
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How can customer value perceptions be aligned with Alphas’ internal digital capabilities to
enable a successful digital servitization strategy?

The study seeks to unravel the essential components for successful servitization in the industrial
manufacturing sector. By bridging the gap between DS and customer value through a capability-
lens perspective. The study aims to contribute valuable discernment to academic research and
servitization practices in the field of Industry 4.0 in the industrial manufacturing sector.

To address the critical research question in a comprehensive way, the study examines following
sub-questions:

Q1: How do customer perceptions of digital solutions inform enablement of digital servitization
for customer value creation?

The sub-question sheds light on customers' perception of digital solutions to unravel how market
insights can shape the case firms’ strategic efforts of digital servitization as a mechanism for
enhancing value creation.

Q2: What micro-level digital capabilities are required to enable digital servitization?

The sub-question addresses the micro-level digital capabilities and the required transformation
initiatives to successfully enhance sales opportunities for control and monitoring equipment to
customers.

1.5. Expected Contribution

The newness of DS and Industry 4.0 illuminates the necessity of profound investigation to
extend the body of digital servitization. The thesis serves as a comprehensive analysis of firms
positioning in an eroded landscape minted by technological shifts which culminates in the
difficulties of adopting the ultimate servitization practices in the industrial manufacturing sector.

By addressing the current perception of digitalization, navigation through the complexities of
surging technological advancement, and alignment with market readiness could reconceptualize
how digitalization can be incorporated into business strategies that drive customer value.

The academic implication aims to enhance the conceptual interlinkages between DS and market
adoption by providing an immersed exploration of industrial manufacturing firms’ digital
capabilities, a domain where knowledge requires continuous modernization to maintain
competitiveness and prevent obsolescence.

The present research expands upon the existing conceptualizations of servitization deriving from
modern research and frameworks through factual exploration of the intricacies of DS. Further,
the study will explore customers’ perceptions of digital assets to align stakeholder technologies
with market expectations. The thesis will contribute to novel discernment and information, which
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may serve as a reference for future research in DS practices and its applicability for a universal
framework.

1.6. Delimitation

While this study will cover a larger scope, including both internal and external stakeholders,
there will be certain delimitations to what will be included. First and foremost, the study will
only examine the strategic dimensions of introducing servitization. This implies that the core
focus will be on external perceptions and digital capability requirements, which will be broken
down into the design of the business model, value proposition, and required digital capabilities of
the organization. Consequently, the study will therefore exclude any technical dimensions
regarding the development of infrastructure or technical assets since they are outside the scope of
the research. In addition, restrictions are made to only cover the formulation of a strategy and not
implementation. While the study identifies digital capabilities that are required for the
implementation of the strategy, it will exclude the actual execution of it and the change needed in
the organization. The result of this research is intended to be a strategic framework, rather than
an executed plan.

Given that Alpha is an international company with a presence all over the world, the study will
be delimited to the Nordic market, with the primary focus on Sweden. Therefore, findings may
not be generalizable to other regions where conditions regarding the digital environment or
regulations may be different. Furthermore, customers will be divided into industrial and
municipal facilities to get an overview of the private and public sectors and the differences that
might arise between them. This suggests that specific industries will not be taken into
consideration, and hence customers will only be divided between the two categories. Lastly, the
empirical data collection will be restricted to only being conducted on management or strategic
positions on both the internal and external side, rather than on end-users working with the
equipment.

By defining these delimitations, the study seeks to ensure a clear analysis within the set
boundaries. These delimitations also provide potential directions for future research, including
the expansion of research into other geographical regions or investigating the technical
dimensions.

1.7 Disposition

The paper is organized into six primary chapters, designed to address the research questions.
Chapter one introduces the study with a background to digital transformation within the
industrial sector. It presents the problem of discussion, research objective, and research
questions, which is then followed by the study’s contributions and delimitations.
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The second chapter introduces the case firm and explores the background behind the research
topic to understand the digitalization context of the case firm and key words which will be
referenced throughout the study.

The third chapter provides the theoretical foundation of previous research through a
comprehensive literature review. It explores relevant research on Digital Servitization, Business
Model & Value Capture, and Ecosystem & Relationship, while incorporating the Technology
Acceptance Model and Capability-based Theory. This chapter serves as the analytical lens for
the study and identifies current gaps in the literature.

Chapter four outlines the methodology, justifying the choice of research design and the mixed-
method approach. It gives details on the data collection process, including semi-structured
interviews and a quantitative survey, while ensuring transparency and reproducibility regarding
sampling and data analysis. The chapter provides a reflection on research quality, focusing on
reliability, validity, and replicability along with ethical considerations.

Chapter five presents empirical findings and analysis, structured according to the research
methods. It begins with a thematic analysis of the external market landscape, followed by an
evaluation of the case firms’ internal digital capabilities. The chapter ends with a strategic
alignment analysis, where the external market requirements and internal digital capabilities are
weaved together with the previously established literature.

The final chapter provides a comprehensive discussion of the results. It interprets the findings in
relation to existing research, discusses managerial and theoretical implications, and
acknowledges the study’s limitations and future research. Lastly, a conclusion summarizes the
core findings and reflects the broader implications of the study.

2. Empirical context

The case firm is a global leader in critical applications for core infrastructure and processes,
serving customers sustainable fluid technological solutions across several industries. The past
two decades have been influenced by the gradual expansion of their product portfolio, providing
product-centric solutions bundled with service and support. The product portfolio can be
configured with several distinct accessories to meet customer needs. The recent years have been
embossed by the reconfiguration of organizational structures and increased usage of
technological tools to increase value creation. The case firms’ control and monitoring portfolio
has undergone various challenges in its commercialization, while micro-level perspectives can be
distinguished by diverse value propositions and knowledge of obsolescence. Meso-level DS
efforts have not successfully translated into micro-level actions, which hinders DS. The firm has
established a globally installed base of industrial equipment with complementary digital
solutions. While Alpha has the potential to scale their organizational digital capabilities within
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service-oriented offerings and align with customers’ shifted perceptions and regulatory burdens,
the desired organizational digital capability is yet undetermined.

The focal firms’ longevity and success have allowed the firm to position themselves as one of the
largest brands within core municipal and industrial infrastructure with numerous acquisitions to
expand their portfolio and competitive orientation to grasp more market share. In Sweden, an
engineering treatment company referred to as Beta headquartered in Gothenburg was acquired in
2021, complementing Alpha’s existing portfolio with products for primary, secondary and
tertiary water treatment. The acquisition has allowed for close collaboration between Alpha and
Beta to gain additional market across Sweden but also globally.

Over the last few years, the case firm has engaged in digital strategy to enhance their service
operations. However, it is important to acknowledge the focal firms’ previous shortcomings
when engaging in data-driven solutions to avoid intraorganizational misalignment and technical
deficiencies. The company previously tried to bridge the gap between digital solutions and
customer value through the integrated software and service solution, BLUE BOX (Folini, 2023).
The lack of customer engagement, marketing, and technological shortages were the main
problems after commercialization, highlighting root causes in intra-and interorganizational
misalignments and perceptions (Folini, 2023). While Folini (2023) established a strategy map to
comprehensively formulate the relationship between process steps, how digital capabilities are
reconfigured isn’t clearly distinguished. Non-reconfigured digital capabilities will decrease the
likelihood of approaching customers with digital solutions, which could potentially disaggregate
the digital ecosystem due to lack of knowledge, poor alignment with customer requirements, and
lack of incentives to approach customers. Developing the ecosystem requires closer collaboration
with customers to develop a digital service relationship while nurturing existing customer
retention (Kamalaldin et al., 2020; Lerch, C. M et al., 2025). Thereby, digital capabilities play a
crucial role in driving actionable insights into tangible results (Favoretto et al., 2022; Gebauer et
al., 2021; Kwak et al., 2026; Zhao et al., 2026).

The increased usage of data-driven solutions has coextensively driven global regulations,
accumulated into the EU's NIS2 directive, enforcing cybersecurity requirements for large
enterprises operating within core infrastructure (Directive - 2022/2555 - EN - EUR-Lex, 2022).
The enhanced cybersecurity regulations favor large enterprises, as increased compliance and
investments in IT are required. The increasing costs of compliance may pose a threat to small-
and medium-sized enterprises (SMEs), allowing large enterprises to act opportunistically and
leverage compliant data-driven solutions.

The focal company has a wide portfolio of control and monitoring equipment (C&M) to extend
the value beyond product-centricity. Among these include software for web designed monitoring
and control panels with programming logic controllers (PLC) for automated pump processes and
continuous monitoring. The case firms” C&M equipment serves as one of the components in an
operational control hierarchy system, which is commonly connected to a supervisory control and
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data acquisition system (SCADA) (Wikipedia, 2026). A SCADA system acts as the master
controller for complete supervision of operations, allowing the user to process real time data
through an interface. The functional levels of a manufacturing control operation are visualized
below.

Level 2: Plant

Supervisory
Level 1:
Direct Control

Devices Devices Devices

Figure 1. Functional levels of a manufacturing control operation (Wikipedia, 2026)

Level O: Field
Level

The company has a similar SCADA system named AquaWeb which is a cost-effective web-
based SCADA system which is tailored solely to the case firms’ C&M equipment (Technical
Support Manager C&M, Personal communication, 2026). The SCADA system is a subscription
service, including licenses, server hosting, and APN/VPN communication in one complete
package, offering a simplistic solution for customers (Application Support Engineer, Personal
communication, 2026). Recently, the focal company has developed the alarm transmitter AT301
to complement the AquaWeb with transmission of alarms, making unattended pump stations
monitored through a single transmitter. The new technology allows the firm to position data-
driven services which can be divided into three blocks.

Technology package Product offer Lifecycle services
e Cloud e Map and localization e Alarm services
e Sim-card e Alarm Management e Call outs

e AT301 alarm e Specifications

transmitter
e Smart devices
e Modem

Table 1. Building block for connected pump stations
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The technology package proposes how the digital solution or digital package functions with the
help of software. The technology package offers the customer possibilities for localization, alarm
management, and retrieval of specifications, referenced as the product offer. The final block,
lifecycle services propose how the focal company can help the customer over time through
services with the help of the alarm transmission, allowing the firm to perform ambulatory
services or according to customer agreement (Product Line Manager, Personal communication,
2026). AT301 has recently been commercialized with current limitations of business model
design value capture. Therefore, the thesis will use AT301 to assess its suitability in the
competitive landscape to gain technological perception, formulated by sub-question Q1.

3. Literature Review

This chapter provides an extensive review of existing literature to understand the complex realm
of digital servitization in the modern economy. Digital servitization will initially be
conceptualized to shed light on its fundamental significance and impact across distinctive
stakeholders, which will narrow into the profoundness of industrial manufacturing firms to
develop a comprehensive understanding of its essence. It serves various theories and methods on
customer perception and servitization as well as describing the vital function of digital
capabilities in strengthening stakeholder knowledge, reliability, and brand identity specifically
within data-driven services. The literature review is grounded in a combination of capability-
based theory, technology acceptance theory (TAM), and literature on modern DS research. The
collective theories conceptualize sales competence as an organizational digital capability while
examining customers' perceptions of data-driven solutions. The concept of competence theory is
operationalized across distinctive dimensions of knowledge, skills, and learning, which aligns
with modern digital capability literature, where digital competence serves as a micro-foundation
of firm-level servitization. Technology acceptance theory reflects customers' readiness to adopt
such technology, where perceptions of value, competence, and digital solutions are essential
components. Thereby, it set a theoretical foundation for qualitative and quantitative investigation
into digital servitization in industrial manufacturing firms.

3.1. The Evolution of Digital Servitization

In the late 20™ centry, non-extended services were minted by firms’ fear of exploration. This
rapidly changed as firms started to investigate customers' needs holistically, and a surge of
extended services was incorporated into firms' business strategies to gain a competitive
advantage (Vandermerwe & Rada, 1988). The reconfiguration critically impacted firms'
incentives to drive new business opportunities, which still aligns with modern organizational
shifts and is referred to as the servitization of business (Vandermerwe & Rada, 1988). As the
market matured, technological advancements shifted the perceptions of product centricity to
service centricity, which has culminated into the phenomenon of digital servitization (DS). DS
serves as a convergence of manufacturing and digital transformation where sales of physical
16



products have shifted to Product-Service Systems (PSS), an integrated combination of products
and services that deliver value in use (Vandermerwe & Rada, 1988; Bains et al., 2009; Gebauer
et al., 2021; Favoretto et al., 2022; Kohtamaki et al., 2021). The result has radically transformed
firms' business model and perceptions of how value can be leveraged (Favoretto et al., 2022,
Sklyar et al., 2019). DS requires firms to manage the three levels of service sophistications, basic
services which focus on product provision; intermediate services by maintaining the products
condition and advanced services focuses on digital capability delivery through performance
(Bains & Lightfoot, 2014; Lerch, 2026). Digitalization plays a crucial role in facilitating
servitization and advanced services where digital technologies are central to Industry 4.0
(Favoretto et al., 2022; Lerch et al., 2026). Thereby, advanced services serve as the pillar of
services where digital technologies are incorporated into business models to drive value where
customers pay for the outcome rather than the value (Paschou et al., 2020; Bains & Lightfoot,
2014).

DS is driven by financial, strategic, and marketing incentives to gain competitive advantage and
can be conceptualized by the innovation of an organization’s capabilities and processes to shift
from a customer-focused combination of offerings (Gebauer et al., 2021; Paschou et al., 2020;
Lightfoot et al., 2013). However, firms often struggle to translate investments into higher
financial returns due to significant investments in service offerings and organizational
complexity derived from poor reconfiguration of capabilities and complex utilization of digital
assets (Gebauer et al., 2021; Favoretto et al., 2022; Zhao et al., 2026; Kwak et al., 2026),
commonly known as the DS paradox. The phenomenon requires operational reconfiguration
across multiple entities to successfully leverage digital services (Bains & Lightfoot, 2014),
digital capabilities play a crucial role in translating technological investments into profitable
growth while bridging the gap between DS strategies and firm performance by building
knowledge and reconfiguring capabilities (Favoretto et al., 2022; Gebauer et al., 2021; Kwak et
al., 2026; Zhao et al., 2026). The role of micro foundations is crucial as firms may face intra-
organizational tensions related to strategy (change of business model), culture (greater emphasis
on relational value creation), structure (shift from a traditional centralized control structure to a
decentralized structure), and processes (intimately involve customers and network partners as co-
creators of value) (Lenka et al., 2018). Overcoming these tensions requires individual response
tactics such as evangelizing, bootlegging, leveraging, and collaborating (Lenka et al., 2018). The
micro-level tensions suggest that macro-level decision-making is poorly communicated;
therefore, macro-level DS strategies are heavily dependent on micro-level actions, where
management is required to communicate DS using intentional narratives to navigate through the
transitioning process (Lenka et al., 2018; Kothamaki et al., 2021).

3.2. Business Models & Value Capture

Improved products or services from technological innovation do not automatically turn into
increased profits for firms. Instead, it is very dependent on the choice of business models to be
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able to be monetized. Technology and business models are complementary, and financial
performance is the result of integration between the two (Baden-Fuller & Haefliger, 2013).
According to Baden-Fuller & Haefliger (2013), there are different strategic dimensions that must
be considered when constructing a business model. Customers and their identity are an essential
part, along with their engagement and needs. The value proposition offered to the customers is
also an important aspect of their needs. Customer needs can be categorized as either specific
problems requiring tailored solutions or general needs that are effectively addressed through
standardized propositions. Recent developments in digital servitization have also pushed firms'
value propositions towards services and with technologies such as IoT, firms are able implement
more effective propositions using service-oriented and digitalized business models. Both
products and solutions are heading towards service value propositions and offered “as-a-service”
in many industries (Paiola et al, 2021; Venkatesh & Singhal, 2023). However, as Baden-Fuller &
Haefliger (2013) argues, value cannot only be offered; it also needs to be captured through
monetization. There are many possibilities for monetization, mainly through pricing but also
using complementary assets to reach more opportunities. Creating value for identified customers
and capturing that value by monetization is what makes a business model.

A traditional product business model is often product-oriented with services such as add-ons and
where pricing is based on sold units. The core value is that the product and services are
supplementary (Kohtamaki et al 2019; Karatzas et al 2025). Many firms get stuck in a
“commoditization trap” when their offering is based around this type of business model since
competitors are offering something similar. Competition is therefore primarily price-based,
which allows customers to switch suppliers easily due to low switching costs. To reduce this
dependency, digital service offers can be introduced to increase switching costs and lock-in
customers (Kohtamaki et al., 2019). Digital servitization needs to be incorporated into the
business model if a firm is looking to expand and differentiate its offer. It can enable both value
creation and capturing through various technical implementations. To successfully configure
such a business model, three core dimensions must be integrated, product, service, and software.
This shifts the strategic focus from standalone products to connectivity between products and
firms, which in turn can increase the product offering (Kohtamaki et al., 2019).

Configuring a business model that shifts into a more complex digital ecosystem requires a firm
to analyze their current state. The firm needs to understand what their resources are, e.g., what
capabilities and unique assets they have. An organizational transformation is also needed as the
identity changes from solely being a manufacturer to becoming a digital service provider. The
internal culture must support the transition, or the business model is likely to fail. Another
important aspect concerns the firm’s positioning in the value chain, as servitization requires
firms to move closer to the customer by offering integrated solutions rather than standalone
products. Moving upstream in the value chain towards the customer means gaining more control
and increased competitive advantage. Firms also must decide on boundaries whether they should
perform certain activities internally or outsource them to partners. This decision is driven by the
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transaction cost of doing business with external partners, and if it is too high the firm should
keep those activities in-house which have an impact on the type of business model that the firm
should choose (Kohtamaki et al 2019).

Karatzas et.al (2025) and Kohtamaki et al (2019) identified four business model types for firms
that strive to enable digital servitization. Firms that offer integrated product-service solutions
customized to their customers’ needs have a business model referred to as *Customized
integrated solution provider’ by Kohtamaki et al (2019) and *Solution-oriented” by Karatzas et al
(2025). This business model is used by firms that want to move towards providing monitoring,
control, and optimization solutions as a service, and support customers’ core operations. To be
able to provide this, firms must develop capabilities in digitalization, knowledge of the
customers’ equipment and processes along with integration of technologies. Another business
model, referred to as ‘Platform provider’ by both Karatzas et al (2025) and Kohtamaki et.al
(2019) enables a fully digital service using a platform connecting both external providers and
customers. Value is captured through data and network effects by those using the platform. In
addition, firms must have the ability to manage a large ecosystem of partners and a strong brand
to attract users. Firms that offer outcomes instead of products or services are referred to as
‘Outcome provision’ by Kohtamaki et al (2019) and ‘Usage based’ by Karatzas et.al (2025). It’s
a result-oriented business model where the product’s usage or the value created by the product is
the foundation for what the customer pays. This requires the digital capability to measure usage
or generated performance by monitoring or controlling technologies. Ownership of the assets is
often retained by the providing firm; however, this also implies that they take the risk and rely on
that they can run the equipment more efficiently than the customer. Lastly, Kohtamaki et al
(2019) described another business model, ‘the Industrializer’, in which firms highlight
modularity to deliver customized solutions while maintaining efficiency. The value comes from
being able to offer customized solutions at lower prices than competitors. Therefore, firms must
develop capabilities in both product and service modularity to allow them to create a customized
offering efficiently.

3.3. Ecosystems & Relationships

There’s a strong consensus on the nature of DS in the B2B ecosystem, characterized as recursive
and non-linear. Further, it's distinguished by smartification, legitimacy-building, and relational
transformation (Kowalski et al., 2026; Kristiansen & Aas, 2024; Kamalaldin et al., 2020).
Capabilities serve as a core component for successful DS where intraorganizational
reconfigurations converge into internal value creation without relying on ecosystemic co-creation
(Minaya et al., 2025; Ruffoni et al., 2024). From an ecosystem perspective, value co-creation is
essential to enable successful DS across multiple entities regardless of the necessity of value co-
creation. Further, successful DS cannot solely focus on firm-centric requirements, as the
phenomenon directly and indirectly influences customers. Neglecting the externalities may fuel
the occurrence of the DS paradox; therefore, DS cannot be achieved in isolation but serves as an
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ecosystem that compromises the holistic, multi-actor lens and fosters the systematic, dynamic,
and contextual aspects of digital servitization influenced by the interactions between actors
beyond firm-centricity (Kristiansen et al., 2024; Sklyar et al., 2019). The actions of service
ecosystem actors and the outcomes of relationships between them influencing the overall
structure of the ecosystem derive from embeddedness, a notion that “economic action and
outcomes, like all social action and outcomes, are affected by actors' dyadic (pairwise) relations
and by the structure of the overall network of relations” (Skylar et al., 2019). Providers and
customers can transform their relationship through distinctive phases when embarking on the DS
journey where digital capabilities, digital assets, digital knowledge, and partnership governance
shape DS relationships (Kamaladin et al., 2020). Growth of DS relationships increases the
weight of informal governance mechanisms derived from an increase of mutual trust between
parties. Partnerships should therefore advocate for trust-based governance, as misaligned
incentives may undermine inter-firm collaboration (Kamaladin et al., 2020; Smania et al., 2024).
Paradoxical tensions in inter-firm collaboration are influenced by high DS due to the increased
complexity of managing customized offerings for multiple customers (Kwak et al., 2026; Smania
et al., 2024). The paradoxical tensions suggest that high levels of DS may mitigate profitability
due to lack of clear direction (Kwak et al., 2026). While firms objectively try to mitigate tensions
in the short term, long-term output serves a joint value co-creation sphere where the inter-firm
collaboration fulfills desired outcomes, highlighting the expansion of the digital ecosystem
(Kamalaldin et al., 2020; Lerch, C. M et al., 2025).

3.4. Theoretical Foundations and Conceptual Framework

3.4.1. Capability-based theory

Individual performance plays a key role in individuals' skills, values, and psychological and
societal aptitudes, which creates the body of competency (Grant, 2018; McClelland, 1973).
Competency can be defined as the ability to meet complex requirements based on interpersonal
and ethical values (Kipper et al., 2021), which impacts the core foundation of organizational
capability and resources; thus, competitive advantage can be established (Grant, 2018; Barney,
1991). In the modern economy, disruptive technologies are the dictating forces on the economic
landscape, shaping new principles and practices of strategies (Li, 2024; Kipper et al., 2021) to
gain and maintain competitive advantage. The increased societal complexities have pushed the
boundaries of essential skills and knowledge (Li, 2024; Kipper et al., 2021) and have forced
intraorganizational dynamism and collaborative ecosystems (Grant, 2018). A converging
phenomenon is the firm's dynamic capability, characterized by integration and reconfiguration of
internal and external competences to address the shifting landscape (Teece et al., 1997; Grant,
2018). Digital capability can be explained as the ability to execute a designated course of action
in a digital society and can objectively be viewed as a stage of psychological development
minted by societal transitions, whereas dynamic capabilities serve as the ability to change
capability; thus, dynamic capabilities serve as the core body of knowledge in capability-based
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theory. Organizational capabilities can be disaggregated into individual skills and routines,
where the underlying mechanism is driven by strategy implementation (Grant, 2018), while
competency can provide economic value for a firm (Kipper et al., 2021). Coordination
distinguishes organizational capability from individual skills, where individual actions play a
fundamental role in their establishment (Grant, 2018). The co-evolution of technological
advancements and dynamic market changes requires firms to revolutionize their capability
incentives. Competencies across entities play a crucial role in addressing emerging technologies
(Li, 2024) while capability renewal, capability development, and coordination shape the body of
organizational capabilities (Grant, 2018). The organizational capabilities can thereafter identify
core competencies to facilitate the most profitable PSS type (Grant, 2018; Chiu et al., 2019).

Ultimately, DS requires consistency throughout the internal value chain and the ecosystem as
technology compresses the industry life cycle (Grant, 2018). The approach of the fifth industrial
revolution may be inevitable; thus, organizational success can be achieved by bridging the gap
between macro-level strategies with dynamic capabilities, which are translated into measurable
actions (Grant, 2018; Teece et al., 1997). The alignment facilitates DS and firm readiness.
Further, firms must balance competitiveness today with preparations for tomorrow when
engaging in DS, highlighting the necessity of organizational ambidexterity (Grant, 2018; Teece
etal., 1997).

3.4.2. Technology Acceptance Model (TAM)

Technology acceptance is influenced by several factors, most notably perceived usefulness and
ease of use. If a particular technology enhances performance and makes people perform better,
then the perceived usefulness is high. In contrast, the technology must require minimal effort as
higher ease of use increases the likelihood of acceptance. However, usefulness was found to be
of higher importance over ease of use since users are more driven to adopt an application if there
are functions that are perceived to be useful. Some difficulty of usage can be tolerated if the
functionality is seen as valuable, and although adoption could be discouraged if the application is
difficult to use, the basis is always the usefulness, and no ease of use can compensate for a
useless application. At the same time, if an application is easier to interact with, it could
potentially require less effort which then could be put into other activities. This shows how
connected these two factors are for acceptance of technology (Davis, 1989). Later research
argues that even if usefulness is a main driver for technology acceptance, it does not
independently explain user adoption. To address this gap, Venkatesh & Davis (2000) introduced
the TAM2 concept, further extending on the original TAM theory, incorporating social and
cognitive influence. Users may choose to use an application based on whether they must comply
with their organization’s expectations or whether superiors speak about the usefulness. Using an
application to gain status is also a factor for adoption as users strive to maintain a favorable
position within their group. While these social factors have an influence on the adoption of an
application, the effect of it weakens over time as users gain experience and then usefulness
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becomes more important. Additionally, there are cognitive processes that influence usefulness
and adoption. If users believe that the application is applicable to their jobs and that the output
from it sustains a high quality, then it can be perceived as useful. However, if the application is
not relevant to the user’s job, then it does not matter how good the application is or how high
quality the output is (Venkatesh & Davis, 2000).

Eventually, technology acceptance theory became fragmented with too many models. In
response, Venkatesh et al (2003) unified the most prominent TAMs into what they described as
Unified Theory of Acceptance and Use of Technology (UTAUT). This model took the TAM
concept even further, adding facilitating conditions as another factor, describing which degree of
organizational and technical infrastructure exists to support the use of an application. Users need
components that are necessary for usage, for example, availability of resources and support. In
addition, UTAUT integrates the same factors as in previous models under new names, such as
performance expectancy for usefulness and effort expectancy for ease of use. Venkatesh et al
(2003) argues that if an application is easy to use, facilitating conditions do not influence the
user’s intention to use it. However, they still influence usage behavior, and users still require
resources and support to overcome obstacles. Lastly, Venkatesh et al (2003) also argue that there
are moderators affecting how these factors influence users. Not every user reacts to technology
the same way, and acceptance varies based on age, gender, experience and voluntariness of use.
For instance, younger users may be more likely to be influenced by performance expectancy,
while older users are more affected by social factors. By integrating these moderators with the
core factors, UTAUT provides a more comprehensive framework for explaining technology
acceptance than earlier models.

3.4.3. Modern frameworks of Digital Servitization

The novelty of DS has ignited extensive research into its nature and impact on the market
landscape. Firms' differentiated transition lacks universal applicability, originating in diverse
industries with diverse core values and economies. However, the advancement of research within
this field has highlighted key frameworks operating at different organizational levels for
successful transition.

3.4.3.1. The Digital Servitzation Capabilities Framework

Ruffoni and Reichert (2024) developed a capability framework, identifying four core capabilities
to foster value creation, involving 24 Brazilian manufacturing firms. The capabilities
compromise the distinguished stages of DS where the following elements play a key role in
value creation: Integration, developing and integrating services and digital technologies with
products; Provision, direct service delivery to customers and digitalizing those processes;
Orchestration, managing a network of partners to deliver services indirectly; and Manufacturing,
improving and digitalizing production operations to support service offerings (Ruffoni &
Reichert, 2024).
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3.4.3.2. The Nine-Dimension Holistic Framework

The Nine-Dimension Holistic Framework analyzes nine specific dimensions: motivations,
strategy, service offerings, structure, culture, resources and capabilities, processes, performance,
and servitization ecosystems (Favoretto et al., 2022). The framework generates several
servitization dimensions on the alignment between the external environment, strategy, and
internal organizational reconfiguration (Favoretto et al., 2022).

3.4.3.3. The SYNCHRO Framework

The SYNCHRO framework, recently developed by Minaya et al (2025), provides structured
guidance for manufacturing companies in the industry 4.0 era. The framework consists of seven
essential components: Stakeholder Environment, interaction with external suppliers and partners;
Yield Through Co-Creation, collaboration between the company and customers; New
Capabilities, development of necessary knowledge and skills; Connectivity Via Industry 4.0,
implementation of digital enablers like 10T and Big Data; Handling Challenges, overcoming
organizational obstacles such as cost surges and market ignorance; Internal Restructuring,
changes in internal organizational structure; and Organizational Adaptation, adjustments in
external relationships and environmental fit (Minaya et al., 2025)

3.4.4. Synthesis of Theoretical Perspectives

Organizational performance in the current era is minted by three factors: strategic fit,
competency mapping, and technological integration. The transition must be incentivized from a
macro-level, linking the firm with the industry environment to shape the body of a strategy
(Grant, 2018). While the current industry environment is characterized by a complex and rapidly
evolving timeline, rigid resources are insufficient to address the changing landscape (Teece et al.,
1997). However, the changing landscape offers new external opportunities of Industry 4.0,
highlighting the necessity of aligning resources and dynamic capabilities. Dynamic capability is
the ability to integrate, develop, and reconfigure internal and external competencies to maintain
consistency in a shifting environment (Teece et al., 1997). The evolving market requires a
mixture of hard skills and soft skills to build the required competencies to reflect on
organizational performance, which requires extensive reskilling and upskilling (McClelland,
1973; Li, 2024; Kipper et al., 2021). The transformation initiatives position firms for successful
DS from a firm-centric perspective. However, from a holistic perspective, successful DS is
associated with an externally collaborative landscape, shaping a digital ecosystem (Kristiansen et
al., 2024; Sklyar et al., 2019). Simultaneous value co-creation requires initially user acceptance,
an individual’s perception of a technology’s usefulness, and ease of use, conceptualized as a
technological acceptance model (TAM). However, the nature of the digital economy iterates new
perceptions of technologies' essence, where performance, effort, social influence and facilitating
conditions are the underlying mechanism (Venkatesh, 2003). Unified Theory of Acceptance and
Use of Technology (UTAUT) advocates for user perceptions and the underlying mechanisms
that enable the establishment of a digital service relation through PSS. Further, user acceptance
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drives market adoption but is moderated by factors such as age, gender, experience, and
voluntariness (Venkatesh & Davis, 2000; Davis, 1989), which may cause customer reluctance.
The reluctance of adoption may derive from poor technological knowledge, regulations, or
pricing sensitivity, neglecting the potential of evolving the digital ecosystem and fostering value
co-creation.

3.4.5. Conceptual framework

The shifting landscape of the ongoing fourth industrial revolution has brought extensive attention
to DS, culminating in distinguished frameworks to connect the gaps in the realm of servitization.
From an intraorganizational perspective, the converging perception of capabilities and its
subdimensions among research highlights its essence in addressing market complexities,
organizational performance, and competitive advantage (Li, 2024; Grant, 2018; Barney, 1991).
Further, modern frameworks have been established, shedding light on numerous theoretical
perspectives across eco-systematic boundaries of firms' technological, organizational, and
environmental positions in the digital ecosystem ( Ruffoni & Reichert, 2024; Paiola et al., 2021).
From an eco-lens perspective, DS requires alignment with the external environment with specific
consideration to customer perceptions of new technology to enhance mutual value creation and
collaboration (Favoretto et al., 2022; Minaya et al., 2025; Venkatesh et al., 2022).

The framework uses a collective conceptualization of capability-based theory, modern
servitization frameworks, and the technological acceptance model into intraorganizational
entities illustrated by Figure 2. The fragmented entities operate at various organizational levels
with underlying sub-dimensions and mechanisms where intraorganizational strategies drive
interorganizational value in the B2B ecosystem. The framework uses a capability-lens across the
distinguished entities of theory to extend beyond firm-centric practices and collaboration and
cross-functional interactions in the realm of DS. Digital capability serves as the anchoring body
of the concept where the focal firm serves as the intraorganizational actor from both macro-level
and micro-level perspectives to implicate that collaboration and partnerships occur when micro-
foundational entities interact with each other. The study contextualizes digital capability as a
combination of dynamic capabilities and digitalized market landscape, minted by rapid market
shifts and technological advancements. The capability-based theory assumes that digital
capabilities cannot be achieved without dynamic capabilities and therefore suggests that dynamic
capabilities are persistent in market landscape while digital capabilities are undetermined.
Further, the intraorganizational actor leverages digital solutions and actively engages in a DS
strategy, while the interorganizational actor is the customer, where their readiness and the
perception of digital solutions are solely viewed from a capability-lens at a micro-level. The
framework derives from the capability-based theory which serves as the core foundation, where
modern servitization frameworks anchor modernized conceptualizations and TAM/UTAT
influence social implications and user perceptions. Further, the conceptual framework argues that
capability-based theory has a large influence on eco-systematic interaction.
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Digital capability is among the research overlooked and requires an extensive review to
formulate its crucial role in DS. Therefore, the next chapter will formulate a set of propositions
that are experimentally examined to comprehend the impact of digital capabilities on firm
performance. The propositions are based on the belief that digital capability serves as a larger
dimension in the DS realm, implicating that micro-level actions are highly correlated with
successful DS Industrial Manufacturing firms that provide digital service offerings.

Ensures interorganizational readiness align
with intraorganizational DS strategy.

Capability-based Theory

Ensures intraorganizational attributes align N ] Modern

with DS strategy. Servitization
frameworks TAM/UTAUT

Digital Servitization

Figure 2. Digital servitization framework

3.4.6. Propositions

This chapter formulates and explains the proposition which will be used as guidance for research
question Q2. The study uses an explorative approach by examination of capabilities using
assessment measures to unveil the patterns found in the analysis and will highlight the digital
capability requirements for successful DS from a capability-eco-systematic perspective. The
proposition seeks to unravel the case's firm capabilities and its influence on individual behavior.

The study proposes that digital capabilities have a crucial impact on intraorganizational DS
incentives, which can enhance long-term value in the digital ecosystem. Applying the proposed
framework to this study allows for subtle analysis of micro-level incentives to successfully
bridge digital service offerings between actors in the digital ecosystem.

Proposition: Internal micro-level digital capability assessment
Pa: Micro-level digital capabilities are sufficiently aligned with DS incentives.

Pb: Micro-level digital capabilities are insufficiently aligned with DS incentives.
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Digital capabilities require significant reconfiguration and upskilling, which influences firms'
short-term profitability due to increased initial investments into DS. Emphasizing the importance
of digital capabilities allows micro-level foundations to capture business opportunities to
increase customer value proposition, customer engagement, and long-term profitability.

The formulated propositions align with the aforementioned framework by considering two actors
in a B2B digital ecosystem, contextualized by an industrial manufacturing firm and a customer.
This study seeks to shed light on required micro-foundational capabilities to bridge with micro-
foundational perceptions based on the constructed propositions.

4. Methodology
4.1. Research Strategy and Design

There are three general research strategies when conducting a research study, quantitative,
qualitative, and the combination of the two, known as the mixed methods approach. Quantitative
research is a deductive approach that emphasizes the testing of theories through collection and
analysis of data. Data can be collected using social survey research instruments such as
structured interviews or self-completed questionnaires. Often when collecting data using a
quantitative approach, a representative sample of a broader population is used so that the
findings will be generalized. A quantitative approach can enhance replicability since methods are
often highly structured, and procedures are spelled out clearly, allowing other researchers to
repeat the study. Another strength with quantitative research is that it allows researchers to not
only describe how things are, but also why things are the way they are. There are also limitations
with this approach, and it comes from its difficulty distinguishing natural science from social
phenomena and can have a static view of reality or lack the considerations of complexities in
everyday life (Bell et al., 2022).

In contrast, qualitative research is instead an inductive approach, where a theory is generated
from the research. It emphasizes words and visual data, and is collected through observations,
qualitative interviews, or analysis of visual materials. A qualitative approach is highly flexible
and does not always have to follow an initial plan. By using unstructured or semi-structured
interviews, researchers can remain open to enhance the opportunity of discovering new
perspectives from the people being studied. Studying the social world also adds a subjective
meaning to the environment unlike natural sciences. While being unstructured can allow for new
perspectives, it also comes with limitations in the form of difficulty to replicate since there are
almost no standard procedures to follow. Another limitation is that it’s difficult to understand
how representative the findings are, and if it can be generalized to other settings (Bell et al.,
2022).
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The two approaches can be combined into a Mixed-method research strategy, allowing them to
take advantage of both approaches’ strengths while reducing their limitations. Overlapping
findings from the approaches can allow for triangulation and strengthen the results, while also
supplementing each other, providing data where the other cannot. However, difficulties of using
the method come from ensuring integration between the two approaches so that there are not two
separate studies without a clear relationship. The approach to using a Mixed-methods strategy
can be very different since there are several types. For instance, convergent parallel design is one
type where quantitative and qualitative research is conducted simultaneously, which is later
compared or merged. Alternatively, the exploratory sequential design aims to collect qualitative
data first to generate a hypothesis that can later be tested using quantitative research. Similarly,
there is also the explanatory sequential design which instead focuses on collecting quantitative
data followed by the collection of qualitative data to elaborate on quantitative findings. Lastly,
the embedded design strategy can have either the quantitative or qualitative approach as the
priority while integrating the other. This design is used if one of the approaches alone is
insufficient, which can then be complimented with the other (Bell et al., 2022).

4.1.1. Justification for the Selection of Mixed-Methods Strategy

The aim of this research is to align internal digital capabilities with external perceptions to
enable a successful transition from a product-centric business model to a digital servitization
model. To address this, embedded design was viewed as the most appropriate strategy.
Therefore, this study will use an embedded mixed methods strategy to understand the gap
between market readiness and organizational capabilities. The core focus will primarily be on
qualitative data for researching the market, while quantitative data will be the main data source
for the research of internal digital capabilities. Qualitative data gathered through interviews will
mainly provide a deep exploration of customer perceptions which is feasible for a qualitative
design to get a fundamental understanding and interpretation of market behavior. The
guantitative data provides quantified data of the case firms’ current digital capabilities which
allows for numerical interpretation of capabilities and increased number of participants as the
quantitative design requires an extensive overview of the micro-level digital capabilities rather
than sentiment-based data which lacks interpretational value for this study. Some interviews will
also be conducted with internal participants to get an understanding of the background to the
internal capabilities. An internal survey will then be conducted as quantitative data collection to
evaluate the capabilities and strategic configuration required. The goal of this approach is to
allow for a layered analysis of the transition to digital servitization. It is essential to identify the
gap between customer value requirements and what Alpha can provide, thereby giving an answer
to the overarching research question.
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4.2. Research Quality
4.2.1. Validity

Bell et al. (2022) considers validity as perhaps one of the most important criteria for research.
The concept of validity refers to whether what is being investigated in a study really captures
what is intended to be captured. In addition, there are several types of validity which this study
will deal with, which are internal, external, and construct validity.

Internal validity relates mainly to causality and the understanding of whether there is a causal
relationship between different variables. A strengthened internal validity comes from being
confident that the causal relationship is real and that there are no alternative explanations
produced by something else. Triangulation can increase the credibility of a study by cross-
checking findings from both quantitative and qualitative research (Bell et al., 2022). In this
study, triangulation is achieved using embedded methods of design since there are two sets of
findings that will be compared. Triangulation is also achieved through using both quantitative
and qualitative research, taking advantage of their respective strengths.

The external validity is whether the results of a study can be generalized and applied in other
studies. If the findings can be applied to other contexts, the study has a high transferability. This
study achieves external validity through what Bell et al. (2022) calls for thick description. By
providing an extensive description of the context, the reader can make their own judgement
whether findings are applicable in other contexts.

Construct validity relates to ensuring that what is measured overlaps with what is intended to be
measured. To increase construct validity, a study can use multiple sources of data or establish a
chain of evidence meaning that the logic of the study should be followed throughout the study. It
could also be increased by letting key informants read and reviewing a draft of the study (Yin,
2018). To strengthen its construct validity, this study has used multiple data sources through a
data triangulation with the purpose of comparing them with each other. There is also a traceable
path between data and final conclusions to establish a chain of evidence.

4.2.2. Reliability

The reliability of a study is about whether the results from it are repeatable, and if the measures
applied are consistent. If results fluctuate between measurements, it could be an indication that it
is unreliable and therefore be reason for concern. While reliability is most closely concerned
with quantitative research, an equivalent for qualitative research is dependability. Keeping the
research process documented and transparent ensures dependability (Bell et al., 2022). Creswell
& Creswell (2023) also argues the need for documentation of the procedures and that transcripts
should be checked so that they do not contain obvious mistakes to be reliable. This study
enhances reliability through providing the same survey with clear instructions to all respondents.
It also enhances dependability through careful documentation, and recordings of all conducted
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interviews. In addition, all transcripts have been reviewed to make sure that they are correct. This
transparency allows the research process to be traced and evaluated.

4.2.3. Replicability

Replicability refers to the ability of other researchers to follow a study’s methods and produce
the same results. A study must be capable of replication, which can be done by clearly describing
the procedures and measures used (Bell et al., 2022). Replicability is ensured in this study by
providing clear documentation of the procedures used in both quantitative and qualitative
analysis. For the quantitative analysis, the survey questions are provided in the Appendix, and
the data cleaning process is explained in detail. This allows future researchers to follow the same
procedure to reproduce the analysis with a new sample. By also providing an interview guide, a
description of how the interviews were conducted and how participants were chosen, the
qualitative analysis can also be replicable.

4.3. Social and Ethical Considerations

Conducting research in the landscape of industrial manufacturers, which is minted by regulatory
bodies, requires a high level of social and ethical implications for both the research process and
the potential impact. This chapter illuminates the ethical elements of conducting research and the
obligation of treating all individuals and communities with respectful boundaries of ethical
conduct. The ethical methodology offers a comprehensive establishment of an academic code of
conduct within the market ecosystem aligned with corporate privacy and principles.

4.3.1. Participant Ethics

Handling confidential information is extremely important to ensure protection and gain trust.
Participants have been informed about the research topic and the limitations of this study to
increase transparency between researchers and participants. All participants have voluntarily
agreed to participate in this study with full rights to withdraw at any time. For the qualitative
research, consent to record has been requested prior to any interview and before the interview
starts to confirm the aligned code of conduct.

4.3.2. Corporate Confidentiality and Data Protection

All surveys and interviews have been anonymized with consent to only publish segments and
corporate roles. All recording data is handled safely in GU’s database, where only the thesis
mentor has access to the data and complies with the case firms’ confidential practices. Data that
compromises customer and business integrity, such as purchases and activities, is not allowed to
leave the focal firms’ network space to allow full data protection. The recordings will be deleted
after completion of the thesis. Data that compromises customer and business integrity, is not
allowed to leave the network space to allow full data protection in ordinance with the focal
firms’ data regulated practices.
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4.3.3. Bias and Integrity

The study introduces bias from the case firms' lenses as one of the researchers has a close
interlinkage with the company which can influence customer behavior. Further, all participants
are connected to the organization both as internal and external actors. To improve the
quantitative and qualitative response rate, collaboration with management increased risk of
confirmation bias, thus, reliability may be limited. To mitigate bias, the quantitative and
qualitative studies were presented as a thesis project conducted by the University of Gothenburg,
utilizing multiple data sources with the acknowledgement of corporate confidentiality, data
protection, and anonymization. Further, the development of questionnaires for internal and
external actors was open-structured for mitigation. The final mitigation step was the construction
of a triangulation process, using different methods or sources of data in a study. Triangulation
can be achieved through cross-checking findings from different methods, allowing more reliable
results. For instance, if quantitative findings indicate a customer preference for a specific
payment model, triangulation allows for the integration of qualitative interview data to uncover
the underlying motivations and 'why' behind these preferences.

4.4. Data Collection

This section applies a mixed-method approach to data collection to address the research
questions. Quantitative and qualitative data were gathered to provide complementary
perspectives on the case firm’s DS efforts on a micro-level, both intra- and interorganizational.
The quantitative data enables structured analysis of the capabilities, while the qualitative data
provides comprehensive insights into customer perceptions and implementation challenges.

4.4.1. Quantitative Data

4.4.1.1. Questionnaire

To examine structural patterns within the case firms’ DS strategy, quantitative data was collected
using a Microsoft Forms questionnaire communicated through Microsoft Outlook to analyze the
digital capabilities. The dataset covers 9" Feb — 28" Feb 2026 and includes 51 observations
within the focal company and their subsidiary company across the Nordic region due to
infrastructural similarities. The selection of participants was exclusively for employees operating
in front-end sales in their local region, dispersed into demographic variables.

The questionnaire uses a Seven-point Likert Scales, including five dimensions of digital
capability, where four dimensions are used for capability indexing, and the final dimension is
used for contextual insights. Each dimension contains four items, which are measured on a scale
from 1 to 5, where 1 corresponds to “Not at all” and can be classified as a digital capability of
weakness. 5 corresponds to "Expert,” which can be classified as a digital capability of strength.
Following the closure of the survey, all data was cleaned for further analysis and assessments.
Any responses deviating from the structure would have to further evaluate their feasibility. The
highest digital capability level observation in the quantitative assessment will be used as an
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internal benchmark for comparison. The target represents the best-performing digital capability
level identified within the context of the study, rather than theoretical or universal standards to
embody scenarios from individual firms.

*1s not included in grading

Dimension (a) Items (b) Scale (X) Demographic variables (y)
Knowledge 4 survey items  1-5 Company Product Portfolio
Skills 4 survey items  1-5 Department

Usage behavior 4 survey items  1-5 Age

Confidence & 4 survey items  1-5 Experience

learning Segment

Contextualities* 3 survey items, 1-5, optional

1 optional item

Table 2. Survey Structure

Contextualities are broken down into three survey items including sales enablement, strategic
importance, and customer demand while the optional item sheds light on the barriers to adoption.
The survey items use similar structures as the previous dimensions and are statistically analyzed
while the optional item provides the participant to answer freely and is thematically analyzed for
interpretation. The data provided by the contextualities will be separately used to answer the
propositions by highlighting the corresponding statements provided by the micro-level
foundations. The optional item will be discussed more in the next chapter.

4.4.2. Qualitative Data

4.4.2.1. Sampling
Initial selection phase

The initial selection of participants was selected by diverse front-end sales (FES) employees.
Each FES employee operates in large areas across Sweden with a limited quantity of
relationships between FES employee and the end customer. The sampling process was conducted
in two ways depending on the FES employees’ segment and can be illustrated as follows:
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request
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Initial participant
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proposed
participant by
FES

representative.

Figure 3. Sampling process for front-end sales, Water segment
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Initial participant
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participants for
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sending comtact
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custamer

Second participamt
invitation

+ Researcher
reaches outto
proposed
participant by FES
representative

Figure 4. Sampling process for front-end sales, Industry segment

The selected participants were contacted by phone, presenting the core of the thesis project, the
thesis-issuing company, and a verbal invitation. Participants interested in the project received an
email with all the information required prior to the interview to emphasize transparency and
ethical considerations due to the sensitivity of the research topic. The information sent to the
participants will be provided in the next chapter. Participants will receive a Microsoft Teams
invitation one week after the initial contact. Respondents who didn’t participate in the interview
or declined without any explicit information about their absence were neglected from the study

to avoid spam or any other potential conflicts that may harmfully affect the firm.

Secondary selection phase
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The secondary selection phase required consent from Head of Sales representatives within the
Water and Industry segment in Sweden to use the focal firms’ customer database to contact
customers directly without involving FES representatives to boost the quantity of interviews. To
uphold ethical standards, clear transparency between participant and researcher was required by
highlighting the thesis-issuing company to avoid any conflicts between the end customer and the
case firm regarding corporate confidentiality and data integrity and protection. Further, the
sampling process can be illustrated as follows:

Database search Initial participant

invitation

e Researcher e Researcher
use database reaches out
to access to
customer participants
contact
information
forinvitation

\. J . J

Figure 5. Secondary Sampling process

4.4.2.2. Semi-structured Interviews

Interviews are a suitable data collection technique for gathering information that surrounds
perceptions or experiences (Safsten & Gustavsson, 2019). It is a professional conversation
between the respondent and the interviewer that follows a certain structure. According to Safsten
& Gustavsson (2019), an interview can be performed in three different ways, unstructured, semi-
structured, or structured. Unstructured interviews are very open with a few broad subjects that
can be discussed openly. Alternatively, structured interviews strictly follow a set of fixed
questions and answer options and can almost be compared to an oral survey. Semi-structured
interviews are somewhere between, while they still follow a set of questions; the interviewer can
freely go beyond the questions using an interview guide. An interview guide consists of the
themes that will be included, along with interview questions connected to each theme. Since
semi-structured interviews are quite open, tactics such as probing or checking can be used to get
the respondent to elaborate and give more details.

This qualitative study uses a semi-structured approach containing 14 to 22 questions where the
goal is to investigate customers' general perception of digital products and the alarm transmitter
AT301. The interview guide has been co-designed with the mentor responsible for the thesis to
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capture the essential insights for the case firms’ proposition, containing two types of interview
guides: general digital perception (Appendix) and focused digital perception (Appendix). General
digital perception emphasizes customers' generalized perception of digital solutions, while
focused digital perception diverges into the alarm transmitter AT301 to gain customer feedback
on proposed digital solutions to foster collaboration. Demographics have been limited to
customer segment and role, as participants are presumed to represent their company rather than
their individual perception.

4.4.2.3. Interview Overview

Semi-structured interviews were conducted with internal participants within different
departments, along with external interviews with customers categorized into two segments,
Industry and Water/Wastewater. The internal participants held various positions and worked at
different departments at the company, contributing to diverse perspectives. Similarly, all external
participants also had various roles in their respective companies with most roles representing
maintenance departments. An invite was sent to all participants with information about the
questions before the interview, allowing them to prepare and get an insight into what would be
asked. The internal interviews consisted of roughly five questions with additional sub-questions.
The external interviews were divided into general digital perception and focused digital
perception where the first seven interviews examined the general perception while the remaining
interviews investigated the focused digital perception. For the general perception interviews, 14
questions were prepared with additional follow-up and probing questions. Furthermore, the
focused digital perception interviews consisted of 22 prepared questions; however, the interview
guide allowed for flexibility in which could provide iterative answers, meaning that participant
responses influenced the focus of subsequent questions. The answers provided by the
participants could sufficiently address multiple topics covered by other questions, making
additional questions unnecessary. Most interviews lasted between 20 to 30 minutes, and all were
held online through Teams to allow broader participation while also making it more convenient
for everyone involved.

Participant’s

Participant Department role Duration
- H f Rental .
2026-02-06 Participant 1 Rental ead 0 . enta 22:34 min
Solutions
Product Product
2026-02-02 Participant 2 Development 20:55 min

Development
evelopme Manager
Bid & Project

11:44 min
Manager

2026-01-26 Participant 3 Projects
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Head of

2026-02-09 Participant 4 IT Manufacturing 01:00:00 min

Technology

Table 3. Overview of Internal Interviews

Participant

Customer segment

Participant’s role

Duration

2026-02-16

2026-02-23

2026-03-02

2026-03-02

2026-02-16

2026-02-24

2026-03-09

2026-03-12

2026-03-16

2026-03-16

2026-03-16

Company A

Company B

Company C

Company D

Company E

Company F

Company G
Company H

Company |

Company J

Company K

Water/Wastewater

Industry (Pulp &
Paper)

Water/Wastewater

Industry
(Chemicals)

Water/Wastewater

Water/Wastewater

Industry (Energy)
Water/Wastewater

Water/Wastewater

Water/Wastewater

Industry (Paper &
Board)
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Maintenance
Manager &
Operations

Manager

Project Engineer

Water/Wastewater
Strategist &
Automation

Engineer

Process Engineer

Project Manager
& Maintenance
Manager

Construction
Engineer

Maintenance
Engineer

Process Engineer

Team Leader &
Preparer

Automation
Technician

Maintenance
Engineer &
Technician

22:07 min

24:07 min

29:49 min

33:48 min

39:48 min

19:24 min

22:33 min

17:15 min

20:54 min

26:29 min

27:36 min



Electrical

2026-03-16 Company L Water/Wastewater . 24:36 min
Engineer
2026-03-16  CompanyM  mausty (Pulp & Maintenance 19:11 min
Paper) Engineer
2026-03-17 Company N Water/Wastewater Water/Wastewater 46:18 min
Manager
ti .
2026-03-17 Company O  Water/Wastewater Operations 17:51 min
Manager
2026-03-18 Company P Industry (Energy) Process Engineer 46:08 min
Technical
Industry . .
2026-03-19 Company Q . Manager/Project 22:33 min
(Machinery)
Manager
Automation
2026-03-20 Company R Water/Wastewater Technician & 17:36 min

Process Engineer

Table 4. Overview of External Interviews

4.5. Data Analysis

Qualitative Data

The study employed an inductive reflexive thematic analysis, framed by Braun & Clarke et.al
(2006) where themes were developed from the interview data through iterative coding of the
interpretation. The inductive approach allows for flexible and interpretative analysis where the
patterns are identified based on participants' answers to the semi-structured interview. The
selection of an inductive approach is grounded in an eco-systematic view. By emphasizing
participant responses to shape the narratives to determine the market landscape’s digitalization
efforts and maturity to align market perceptions with proposed propositions and frameworks.

The process for a thematic analysis begins with familiarization of the data by transcription and
writing notes on parts of interest (Séfsten & Gustavsson, 2019). Thereafter, initial codes are
developed, and data belonging to the same code is gathered. Codes may have similarities and are
therefore grouped under common themes which would then be reviewed by the researchers.

Quantitative Data

The assessment is inspired by the Servitization Maturity Level by Kimita et al. (2022) and
follows a similar scoring method using a hierarchical scoring system, Seven-point Likert Scales
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and defines the firm levels. Distinguished from Kimita et al. (2022), this study analyzes solely
capabilities of micro-level foundations with no initial consideration to Alpha’s DS intensity. The
scoring model will determine the DS efforts measured through a capability-lens to develop
strategic implications. The capability index scoring can be conceptualized by following formulas
and definitions:

Definitions

e d=dimension

i = question within a dimension

e 7 =respondent

e D =total number of dimensions

e (; = number of questions in dimension d

e N,=number of respondents in demographic group g

® Xx,q; = Score given by respondent r for question i in dimension d

The question score can be defined as the score given by respondent r for question i in dimension
d, given by x,.4; and is an element of the scale 1-5.

Xrdi € [115]

Dimension score: The dimension score can be defined as the average of all responses to the
questions within that dimension for respondents belonging to the demographic group, explained
by the following formula:

N,
27«21 2?:1 Xrdi
Nde
The dimension score will be used to generate a heatmap to determine the case firms’ digital

capability strengths and weaknesses to narrowly highlight the strategic initiatives derived from
each dimension to address the individual capabilities.

Dide'g =

Capability index: The capability index can be defined as the average of the dimension score,
explained by the following formula:

D
1 .
Cly = BZ DimSy 4
d=1

The dimension of score results will be compiled into an average statistical valuation of the firm's
digital capability determined by the digital capability index. The highest digital capability index
presented from demographic variables will be used as an internal benchmark for the minimum
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required digital capability index required across all dimensions to determine if the observed
digital capability level supports the propositions and can be calculated using following formula:

1 D
Max(Cl,) = Max BZ DimS, 4
d=1

5. Findings and Analysis

This chapter presents the findings derived from the interviews and the survey. The chapter is
structured into three main sections, beginning with the external market and a thematic analysis
based on interviews with customers. The second section presents the internal digital capabilities,
which includes a quantitative analysis of the survey, combined with the conducted internal
interviews. Lastly, the chapter concludes with a strategic synthesis that aligns external
requirements with internal readiness, providing a basis for the study’s conclusions. The analysis
uses a dataset of 22 interviews, divided into 18 external interviews gathered from the focal firms’
database, and 4 internal interviews gathered from various business areas at the company, relevant
for the study. The external and internal interviews were structured differently due to the nature of
eco-systematic relationships and the usage of data. Therefore, the internal interview is limited to
the first two steps while the external interviews followed all the steps below accordingly.

The initial step of the analysis involved data structuring by enlisting each participant with a
company code and their segment. The coding was narrowed down into date of interview, specific
customer segment, participant role and interview duration.

The second step of the analysis included an extensive review of each video recording and the
corresponding transcription to ensure enhanced data quality, trustworthiness, and interpretability.
The transcription verification phase required interview videos to be re-watched while reviewing
the transcripts gathered from Microsoft Teams to verify transcription accuracy before conducting
coding of themes, enhancing familiarity with the empirical material. The transcription
verification was followed by translation from Swedish into English using Google Translate and
DeepL to ensure that the data is handled with ethical considerations to anonymity and data
compliance. The researcher ensured that the meaning and contextualities were preserved from
the original language before the analysis was conducted.

The third step involves the employment of a reflexive thematic analysis to find essential data
based on the researcher's interpretability. The reflexive thematic analysis required accurate and
multiple readings throughout each transcript to identify core themes. The extensive review
identified initial core themes which were further narrowed down into sub-themes to enhance the
characteristics of each core theme. Each sub-dimension has been constructed by the researchers
and will be presented.
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The final step involved an assessment of the sub-themes by coding each sub-theme with the
corresponding company code. The quantity of company codes within each respective sub-theme
reveals the most common topics among the themes to find essential patterns. Thereafter, raw data
from each corresponding sub-theme was extracted. The selection of raw data was determined by
researchers' own interpretability of the most intrinsic and comprehensive answer made by
participants aligned with the other participants' answers within each sub-theme.

The analysis will conclude with a separate discussion of the qualitative and quantitative findings
to shed light on the interlinkages with the conceptual framework for each approach.

5.1. External Market Landscape

The external market landscape presents broad insights into municipalities and industries
positioning under the influence of digitalization by focusing on control and monitoring
equipment. The market offered broad implications for the societal challenges they face and
feedback on Alpha’s digital portfolio, culminating in an extensive data structure containing
essential inputs from the market provided in the next section.
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5.1.1. Overview of Thematic Data Structure

Raw Data

Codes

Sub-Themes

Themes

"...we try to handle things
ourselves and "own" that part of
it. 1 don't really see a need to use

the company for those types of
services; | see Alpha more as a
machine supplier.
[...] it's important that we get the
support we need"

Supplier reliance

Relational Trust

"...there is a danger in putting too
many services and dependence on
a single supplier [...] the larger
the supplier, the more vulnerable
it becomes economically because
you get further away from the
actual control"

Customer potential, Collaboration
with different
suppliers/competitors, Supplier
differentiation

Environmental & Market Trust

"The water and sewage industry
[...] are often security-classified
operations. [...] We cannot allow
external parties in. We cannot let
our data go outside our walls in
certain cases, which makes things
much harder. [...] There are so
many exciting systems out there
that are all about analysis, but
they constantly rely on you
providing data—often to a cloud
solution [...]. But we are restricted
from doing that in large parts of
our operations."

Customer ownership and control
of C&M systems, Cybersecurity
and Data Management regulations,
Trust of C&M Systems

Technical & Security Trust

"...seeing how pumps are
performing over time, if they are
starting to degrade. [...] There are
some solutions like that, but they
often fail because data quality is
too poor and communication
solutions aren't reliable. We lose
data, or the data is poor."

Data interpretability, Digital
Transformation

Competence Trust

Trust

"That’s the feeling you get when
meeting other municipalities [...]
We’re talking about the NIS2
directive and information security.
Just back up five years, or even
three, and it looked different in
this country. [...] now people
would rather say "no" because
they are uncertain about the
regulations. | think people are
almost a little scared to be
innovative."

Compliance-Driven Strategy,
Political Barriers, EU Regulations

External Regulations & Political
Governance

Governance
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"[...] if you take the investment
you have to sit down and use it.
[...] so you really get the benefit.
It's easy to do other things than
just invest and then not have time
to use it because you have to
spend hours on this [...]"

Implementation Barriers (Cost &
Time), Regulation differentiation

Internal Organizational Governance

"l can't say that we would
implement something like this and
that's because we have our own
control systems and our own
SCADA system.”

System Redundancy,
Implementation Barriers

Market Standards

"[...] it would probably just have
meant adding yet another system
that does roughly the same thing
as other systems, and they don’t
communicate with each other. [...]
you’d probably need to implement
it at a very large number of your
facilities so you’re not working in
a bunch of parallel systems."

High Switching Costs, Simplicity
Demand, Integratable Systems

Implementation & User
Requirements

"To be able to predict exactly
everything that happens and the
cost—then you could set a budget
[...] Without production
disturbances or breakdowns. [...]
it’s a utopia or a vision."

Predictability, Accessability

Functional Value

"1 would want to be able to
administer all equipment
centrally. If | have the
infrastructure and network access,
| want to be able to take a backup
or download a new one, so it can
be connected electrically 20-40
kilometers away, and then | push
the backup and everything is up
and running"

Unified Systems

Technical Interoperatability &
Connectivity

Integration

"We always handle maintenance
ourselves, in principle, right from
the process design stage. There
are very few parts we can’t handle
ourselves. It’s more of a resource
issue—periodically, when we
choose to bring in outside help"

In-house service operations, Time-
based maintenance

Maintenance & Operational Practices

Service
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"l would say that a water and
sewage (VA) organization
is generally open to both [payment
models], depending on what the
setup looks like—what’s included,
what can one expect? Do you need
support 24/7 or not? Things like
that matter quite a bit too. [...] |
can imagine that all sorts of
models could be applicable”

Business Models Flexibility

Business Model Approaches

"[...] it could just as well be a
service that you don’t call for, but
that someone else [...] keeps track
of for you, even if you don't realize

the need yourself. It could be a

matter of expertise that you don't
possess yourself; meaning, | can’t
judge when service should occur
or when the need arises. It’s
something that provides me with
that service"

Digital Service Relationship,
Technical & Maintenance Aid

Service Perception & Customer
Expectations

"When | see Alpha, | think of
machines. And obviously the
controls for those machines. But
I haven't known that you offer
more than, say, pump control. |
haven't had the knowledge that it
exists [...]"

Poor C&M Perceptions, Brand
Reputation

Brand & Product Perception

"We are so big with so many
different systems, so | can't say |
could see an advantage."

"[...] it's nothing that solves any
problems for us. Because the
digital solution we have, that's
exactly what this is"

Unclear Value Proposition,
Dispearsed Systems

Value Proposition

"[...] we’ve had some contact with
Alpha, but | have to say that in my
experience, it hasn’t been super
easy to get in touch with them.
[...] Alpha hasn’t really been that
proactive. It’s been a bit more of a
chase, maybe, and that’s tough
too, because you don’t have time
to chase people.”

Poor Sales initatives & Marketing

Awareness Drivers

Awareness

"It feels like this is already so
well-established in the water and
sanitation world, so you should
come up with something really
unique and good in that case. [...]
the solution already exists, it's
difficult to break into that market."

Required Uniqueness, Varied
Cusomter Adoption of AT301

Market & Adoption Maturity

Maturity
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"A map tool that shows where the
station triggering the alarm is
located—that sounds like a really
convenient solution. We don’t
have anything like that today, but | Problem-Solving Utility (AT301),

we don’t have a huge number of C&M Usage
stations either [...] for a larger
company, | can really see how this
could be a major advantage when
you have hundreds of stations.

Operational & Technical Maturity

"The basic strategy is to try to
handle all the information we
receive from our various

operations, our pumping stations, Customer Pursuit of Digital
our water treatment plants, and Strategy, Interorganizational Strategic Maturity
our wastewater treatment Customized Digital Standards

plants. There’s a tremendous
amount of data that needs to be
managed"

"It doesn't matter how many good
programs you have if no one in the
organization is passionate about it Reskilling & Upskilling,
or driving it—then it falls apart Knowledge Requirements
completely. You must have a
dedicated person”

Human & Knowledge Maturity

Table 5. Overview of Thematic Data Structure

5.1.2. Theme 1: Trust

Trust can be conceptualized as an eco-systematic relationship between parties where a specific
range of time or upon achieving the party’s desired outcome, the customers belief in the PSS-
providers product or service offerings has reached a mutual satisfactory level. Trust increases
customers’ willingness to collaborate with external parties, while data-driven services require
enhanced trust between the parties in the eco-systematic space as control and ownership from the
customer is transferred to the PSS-provider.

Multiple participants utilize control and monitoring equipment from external providers with a
varying level of trust for their partners; however, one of the interviews expressed openness and
trust to collaborate.

Interviewer: ““[...] the data collected in such a digital system staying in-house with you [...] so
you can interpret and understand the problems? Or could you allow Alpha to backtrack and
inform you?”

Company B: “We have such solutions with SBM [...] Where we followed our washing processes.
We've had those where both we and “the provider” have been able to follow the condition of the
presses.”
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The same company emphasized that competence is essential for a solution to become attractive
to the customer. Company D had a similar view on control and monitoring equipment, however
with the importance of customer capabilities for such adoption.

Company B: ““if one builds a new paper machine or a new boiler—to deliver a system with a
whole concept for maintenance monitoring. That might be an idea? But then you must have a lot
of competence within Alpha too, to be able to do that.”

Company D: “It’s largely about distribution and acceptance. [...] but it’s important that those
people are familiar with these systems and understand them—and can therefore accept them—
because people aren’t really willing to implement something they don’t understand”

The need for competence trust must be acknowledged by the supplier to transfer knowledge to
the customer. However, some participants are more reluctant to collaborate with the PSS
provider to the extent of moving control to the supplier.

Company C: “[...] if we do something, it should be "on-premise"—it should happen on our
servers. It shouldn't be sent to the cloud. Letting a third party inside the OT network remotely
today... | don't think that would be allowed.”

The differentiating views show a discrepancy in allowing external control, highlighting the lack
of trust for the supplier. Further, customer ownership is heavily emphasized, requiring the
supplier to establish in terms of technological and security aspects. From the eco-systematic
point of view, company A, B, D, E, G, N, K, L, M, and P utilize control & monitoring from
external suppliers, showcasing technological trust of each supplier. However, the municipalities’
ability to select a single supplier is limited.

Company A: “you often get locked into a specific vendor's equipment or a certain brand. This is
great as long as you have that vendor's hardware or pumps, for example. But it doesn't work
nearly as well with a competitor's. And for a large water and sewage organization like ours, it's
hard to say we only want one supplier for one thing or another, because we are constantly bound
by the Public Procurement Act. So, it’s about thinking long-term and having equipment and
gadgets that don't just play well with one specific setup.”.

Therefore, technological trust must permeate through municipalities for the actors to pursue
C&M equipment while industries are more open for adopting such solutions as previously
mentioned by company B and D.
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5.1.3. Theme 2: Governance

Governance can act as both an enabler or a barrier to digital service implementation, depending
on whether it originates from external sources or internal organizational structures. Governance
is affected by external regulations and political governance, along with internal organizational
governance.

Many of the participants mentioned that they are influenced by external regulations in some
ways regarding digital equipment. Data security regulations such as the NIS2 [EU cybersecurity
directive], were highlighted by many as a barrier to implementation. This concern was mainly
brought up by customers in the Water & Wastewater segment since they are more restricted by
such regulations. Water treatment plants are classified as protected sites, and to comply with
these regulations many customers seem to be hesitant to solutions involving the sharing of data.
A few participants had similar thoughts about regulations and how the regulatory environment is
expanding, suggesting that there are some uncertainties regarding external regulations and how
companies should orientate themselves in the market landscape.

Company C: “Well, right now we are a bit questioning. With the Cybersecurity Act and the NIS
Directive, it must first be clarified what is legal for "essential services" [...]”

Company H: “I think it’s a two-sided question. For sewage, it's halfway okay; for water, no. And
with NIS2 coming in, it applies to sewage too”.

A few participants express their uncertainty about data sharing with potential barriers and
challenges on its adoption.

Interviewer: “What do you think about Alpha optimizing your operational processes in a secure
data center? How do you feel about that?”’

Company C: “In principle, in all our internal discussions, the consensus has been: if we do
something, it should be "on-premise"—it should happen on our servers. It shouldn't be sent to
the cloud. Letting a third party inside the OT network remotely today... | don't think that would

be allowed”

Company E: “If we were to buy monitoring that is part of the pump installation—for example, if
the supplier offers a third-party software that analyzes parts and sends data to us—that means
we are sending data out. There are enormous challenges there with IT security and the
Information Security Directives”.

Conversely, participants operating in the industrial segment appear to be less restricted to
regulations. Instead, their governance is driven by competitive concerns and the type of data.
When asked the same question about giving external actor data access, Company D expressed a

higher openness.
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Company D: “[...] that would definitely have been interesting. We have some systems that
are somewhat similar, particularly those that are essentially just external databases. We work
with an external company, [...] they maintain a database of many of our pumps.”

A clear distinction is made between process data and maintenance data by Company M,
suggesting that process data is more valuable and therefore is at risk of potential threats.
Maintenance data is instead mentioned as “very open-ended”’, indicating less need for legal
compliance. This shows that there is a different view on data sharing between participants
depending on which segment they operate. Regulations are not mentioned as a concern from
participants operating in the industrial segment, highlighting competitiveness as a concerning
factor.

Company M: “[...] any kind of process data—it absolutely must not be connected to the internet.
But when it comes to specific measurement and sensor data, as long as it doesn’t provide any
kind of insight into production quality [...] it’s a bit more open-ended. Especially when it comes
to maintenance [...] that’s where it’s very open-ended”

External approaches are not the only thing that influences the implementation of digital and data-
driven services. Internal governance can also be crucial and can sometimes even be an obstacle
as explained by Company E and Company C, highlighting that human factors and leadership can
act as a barrier for digital solutions. Both participants emphasize that the benefits must be clear
so that management can understand the potential value.

Company E: “[...] No matter what municipality | talk to, everyone is facing a generational shift
from the "old owls" to newly trained people who have a completely different view of data. [...]
So it's partly about the interest of the people you bring in, as well as whether our bosses see the
benefit—or whether we can present the benefit—because then they have to invest resources [...]”

Company C: “it’s the change management that is perhaps the hardest [...] you have
to understand why you should spend large costs to replace something [...] Those in leading
positions don't always have the understanding or knowledge of that™

5.1.4. Theme 3: Integration

Customers commonly use Master Data systems, commonly known as SCADA systems, to
connect all technologies into one overarching system to ease operations and centralize control.
While the SCADA systems are deeply rooted into customer centralized control, C&M products
connected to the overarching systems may be fragmented which highlights the essence of
technological compatibility and infrastructure complexity redundancy with current systems.
Therefore, integration of such solutions requires technological fit into customers' digital
operations.
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In the market landscape, manufacturers provide dispersed PLC systems in their offerings which
require essential communication methods to communicate to the overarching system regardless
of the C&M technology according Company J. The fragmentation can also emerge from
heterogeneity in plant age, presented by Company P which influence C&M standards and
neglects rigidness of C&M integration which opens the possibilities for exploitation for multiple
suppliers. However, product dispersion is difficult for companies to handle in which the
obsoletion of C&M products poses a threat to specifically municipalities which implies that new
technology is required.

Company J: “Technically, I don't think so. Communication method, that is, how you
communicate with the PLCs out there. | don't know what communication methods you use, but
there are a lot of different protocols and so you have to be a little flexible and be able to talk to

most of them. If there are a lot of different PLCs out there, it may happen that suppliers come up
with their own”

Company P: “[...] it varies from plant to plant, so we don't have a standard yet and that's
because it's not the same company that has built all the different plants. It also depends on how
and when they were built. Some plants have been built in one big sweep”.

Company C: “Legacy equipment and protocols. It’s hard to be efficient because there is such a
mix of technologies, PLCs, protocols, and legacy systems. Plus, a lack of disposability over it”

Company C, F, J, O, P and Q request simplicity for integrating new C&M products into their
operations which is interlinked with customer user requirements (Appendix). However, high
switching costs may pose a threat regardless of technological simplicity (Company R) while the
functional value may convert the upfront costs into long-term value (Company Q)

Company F: ““It would have been good if they were pre-programmed or in a way that you can

just put in your levels, pump, power and everything. Like check that there is a meter or that it

might be detected automatically. Some pre-programmed variant, that you can easily click out
which functions you want.”

Company R: “There are x number of 1000 programming hours and uploading images and
operating parameters. So it has to be something that is solved smoothly if you were to switch™

Company Q: “From a maintenance perspective, you can find out that a bearing needs to be
replaced at the next stop or so. So that you plan the maintenance instead of the factory suddenly
coming to a standstill because you must change the bearing.”

There’s a consensus among the participants that predictability is intertwined with value creation.
Predictability features in C&M offerings allow for cost-savings in the long term as financial
drivers are threatening C&M adoption. The features align with Industry 4.0 technologies which
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can be initially viewed as complex due to lack of knowledge, thus requiring the supplier to
simplify integration and usage for long-term value creation.

Customers are aware of their digital products; however, very few pursue a digital strategy. The
consensus of limiting C&M may align with technological advancement which could allow less
requirement of connectivity. While Master Data systems serve as the core of alarm handling and
supervisory, the sub-components such as PLC’s and other C&M tools decrease in line with the
technological advancements, allowing for less components with the cost of increased initial
investments.

Company L: “We try to keep the number of control system brands to a minimum”’.

Company K: “I know there are ongoing digitization projects. When you want to integrate
control more toward, how should I put it, self-learning and other things. [...] we want to look
into the possibility of incorporating external systems as well, so we can have a single place to

monitor alarm handling and things like that™.

5.1.5. Theme 4: Service

Service plays a crucial part in organizations' operations to minimize downtime and maximize
reliability. Technological advancements have shifted from reactiveness to predictiveness to
maintain cost-effective operations, which in the long-term give more options for investments.
Alongside the shift of service, various business models allow increased flexibility in how
financials are utilized.

Company D, E, F, G, N, J and K have established service organizations in which they handle all
service-related inquiries (Appendix). Service is dependent on the customers’ knowledge of a
specific product to resolve any occurring issues. As Alpha has an established service-
organization in Sweden, supplier dependency is affected by customer knowledge and service
personnel.

Company K: “We always handle maintenance ourselves, in principle, right from the process
design stage. There are very few parts we can’t handle ourselves. It’s more of a resource issue—
periodically, when we choose to bring in outside help, for example, for major shutdowns and so

on".

Further, maintenance is managed on an operating hourly basis, controlled by the Master Data
System, SCADA. The hourly basis is set by the SCADA system to amplify service opportunities.
From an eco-systematic perspective, allowing external suppliers to be alarmed in such cases, a
suitable business model is required, beyond providing the C&M technology for such cause. The
market has divided preferences of business models when it comes to C&M technology, where a
few are open to various business models.
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Company O: “To some extent. We track operating hours and log them into our SCADA system.
A low-priority alert is triggered when 6,000 hours have elapsed. That’s when it’s time for
maintenance, but we haven’t always managed to get the maintenance done at that point. We
have all the components to be able to work that way, but we haven’t really implemented that
approach across the entire operation.”

Company A: “I would say that a water and sewage organization is generally open to both
payment models, depending on what the setup looks like—what’s included, what can one expect?
Do you need support 24/7 or not? Things like that matter quite a bit too. So, | don't have a
distinct opinion there yet. | can imagine that all sorts of models could be applicable.”

Interviewer: “Sometimes, a bit of good flexibility is essentially what fits best.”

Company A: “That’s how I’d put it. Because | can imagine that sometimes a supplier has a
package solution, but it only feels reasonable if you have a massive amount of that supplier’s
products. Whereas if you only have a little bit—if you only need help occasionally—you need a
different model. It depends very much. If you are a huge user, maybe you can get some form of
discounted, long-term favorable agreement, whereas if you aren't, it becomes a bit more
expensive; that seems quite reasonable to me.”

On the other hand, actors with established service organizations may have a rigid preference for
business models.

Company Q: “Well, we have very different customers, so we have many customers in Southeast
Asia for example. | don't think they want to pay from emergency services for example. Then in
Europe it can be different of course. So, you could say that customers are stuck in a mold. If we
look at Europe, some customers have a large technology organization with their own service
organization. There they may not be prepared to pay for service or equipment services. On the
other hand, a smaller player, perhaps who does not have these in-house, may certainly be
interested in paying a little for better service simply™.

The most suitable business model cannot be defined as it varies across the market landscape,
which requires flexibility from the supplier's side to come into agreement with the end customer.
However, the most attractive business model among the participants is for the supplier to
establish a service agreement with the customer while a subscription-based model is the least
popular option among customers.

High service quality is compounded by expertise and service availability. While a range of
participants have their own established organizations, it’s important for suppliers to have the
expertise required when doing services regardless of product type. As previously mentioned,
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knowledge plays a crucial part in establishing relational trust, which ties back to the essence of
having capabilities. Providing expertise may allow future opportunities for the same customer,
implicating trust between parties in the ecosystem.

5.1.6. Theme 5: Awareness

For Alpha to be able to commercialize digital equipment and services, they need to be visible in
the market, and the customers must be aware of their offers. Awareness comes from the
perception of Alpha and their brand, along with a clear value proposition of their products.

When participants were asked about their perception of Alpha’s digital offerings, 15 out of 18
participants answered that they didn’t have a perception or that they had not heard about it.

Company C: “I have basically zero knowledge of it. I’m mostly familiar with the
physical equipment”.

Similar answers were seen between all participants, often stating that they were not aware of it.
Those who answered that they had a perception mostly had some type of Alpha equipment
installed already. Customer K was one of the few that mentioned that they had some perception.

Company K: “As for the Alpha services, Sense [A system from Alpha] is the only system we use
in conjunction with the portal”

Since so many customers answered that they did not know about Alpha's digital offerings, the
awareness can be assumed to be very low.

Reasons behind the low awareness are elaborated on by one participant, who mentions that it has
been difficult to get in contact with Alpha and that they have not been proactive and request
more presence from Alpha, indicating that low awareness could be a result of lack of presence
from the firm.

Company D: “[...] we’ve had some contact with Alpha, but I have to say that in my experience,
it hasn’t been super easy to get in touch with them. [...] Alpha hasn’t really been that
proactive. It’s been a bit more of a chase. [...] sometimes you see certain things on the website,
and then you have to track down a salesperson yourself. You have to hunt for and find the
information and drive the process yourself [...]".

Company N “[...] no one from Alpha has been here to try to present or sell a new system [...] if
you don’t know what’s available, then you can’t buy it either”.

Participants also mentioned that they have an unclear view of the value that digital solutions
from Alpha would bring. Mainly because of the use of already existing systems, and because the
utility of it would perhaps be low with such a solution. If the customers cannot see the value,
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their awareness may be decreased since they are not looking for such solutions while company
M was less skeptical around the potential value

Company L: “we are so big with so many different systems, so | can't say | could see an
advantage [...]”

Company R: “[...] it's nothing that solves any problems for us. Because the digital solution we
have, that's exactly what thisis [...].”

Company M: ““the benefits are almost immediately financial. It goes without saying—Ilet’s say
we have pumps that are operating outside their parameters, for example. That’s not ideal; we
end up wearing them out, they consume more energy, which is bad [...].”

Depending on whether the customer has a similar solution, they view the value proposition
differently. By interpreting what the participant from Company L said, Alpha’s solution can be
viewed yet another system and therefore has no clear value for the customer. At the same time,
the participant from Company M viewed the potential value more positively since they did not
already have such solutions. To create awareness around Alpha’s offerings, a clear picture of the
potential value that their solutions result in seems to be important.

5.1.7. Theme 6: Maturity

Maturity focuses on the variation of customer types and their strategic readiness for AT301. All
participants use some type of C&M which is crucial for their operations. However, the levels of
C&M equipment and different solutions vary across the varying range of industries and
municipalities where companies like F, H, K, and M have tailored solutions for their operations
(Appendix).

Company H: “We have the supplier of our master system, and then essentially two other sub-
contractors who help with programming—both PLC programming and building the visual
interfaces. Then we do a lot ourselves too.”

In the case of AT301, its perception is generally favored in terms of problem-solving utility
providing essential features customers are open to adopting. According to company O,
perception of user types differs across municipalities and industries.

Company O: “A map tool that shows where the station triggering the alarm is located—that
sounds like a really convenient solution. We don’t have anything like that today, but we don’t
have a huge number of stations either, so it’s not like it’s hard to find them. For us as a small
company, but for a larger company, | can really see how this could be a major advantage when
you have hundreds of stations.”

51



Among the participants, industries view AT301 as a solution primarily for municipalities.
Further, small municipalities believe AT301 is ideal for large municipalities and industries to
incorporate the control system. Further, small municipalities believe AT301 is ideal for large
municipalities and industries to incorporate the control system (Company O). Larger municipals
become more controlled, depending on the infrastructural size in which advocates for higher

investment potential for large municipalities to adopt advanced digital solutions, making them
the ideal customer for AT301.

Interviewer: “What should Alpha do to strengthen a digital service relationship for this type of
solution? [...] Could you give examples of the types of firms?”

Company G: “Municipalities, for example, that have many pump stations. Sewage plants and
such. They have stations everywhere. Someone has to keep track of all that, so this would be very
good. A digital service keeping track for you”

Company M: | would consider any type of wastewater treatment plant or water supply system
that is spread out over a large area. “

Company O: “I think large water and wastewater companies and similar organizations that
don’t currently have a well-connected system in place will be very interested. | think the benefits
are probably greatest for a large organization, but it’s also most likely that a large organization

already has an existing solution.”

On contrary other hand, large municipalities believe AT301 is essential for smaller
municipalities. Opposingly, smaller municipalities have arguably less requirements which

implies that the control requirements are also decreased. Thus, viewed as the ideal customer for
such a solution.

Company A: “There are also different possibilities depending on how large an organization you
are. A small municipality, for example, has a much easier time getting "stuck in a supplier's
claws," so to speak. Because they possess very little expertise themselves. They have much fewer
facilities, and it maybe doesn't matter as much if you are in someone's claws [...] we need to
work more with secure solutions and perhaps also keep more "in-house" than you would if you
didn't have this type of operation. If you work in a smaller water and sewage municipality, you
might not have the same level of requirements.”

The strategic maturity among the participants is dispersed, where Company N, L, P pursue a
digital strategy while D, M, O does not pursue a digital strategy. The remaining participants may

not acknowledge the strategic direction of digitalization, indicating that digitalization efforts may
not sufficiently permeate throughout the organization.
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Company M: ““Yeah, it’s not exactly crystal clear or set in stone, you could say. For some
systems, we’ve decided that this is the way to go—meaning we’re going with this specific
supplier for this particular type. And beyond that, we don’t really have any super clear
guidelines, actually. And unfortunately, we don’t have a strategy that’s really set in stone like
that.”

For customers pursuing a digital strategy, the key is to digitalize as much as possible by adopting
modern systems to efficiently manage data produced from various operations.

Company N:“Yes, we do. We have an overarching strategy at the municipal level where we aim
to digitize as much as possible, but internally, my strategy for this digitization is that we should
stick with modern systems. And so it becomes a bit of a mixed bag—we have our IT environment.
[...] the basic strategy is to try to handle all the information we receive from our various
operations, our pumping stations, our water treatment plants, and our wastewater treatment
plants. There’s a tremendous amount of data that needs to be managed.”

Regardless of customers' maturity level, a few customers have their own customized standards
for digital solutions, suggesting their maturity level is high; however, their strategic orientation is
unclear.

Company H: “We moved away from an old monitoring system 1.5 years ago, and it takes a long
time to switch master systems. 1’d say we are still in the implementation phase, so we are in the
process of creating various standards for everything.”

Customized standards for digital solutions require sufficient human capital and knowledge to
operationalize their own standards. Company A, B, C, F, N, I, L, P and H are digitally mature
with potential to customize their own digital solutions, or the knowledge of digital products may
surpass the supplier's knowledge tied to their own operational requirements (Appendix). Among
the companies, eco-systematic knowledge is valued to both increase digital service relationships
and the customers’ ability to handle digital solutions. The participants’ concern regarding
Alpha’s knowledge of capital in digital solutions suggest they require upskilling of the digital
market systems.

Company B: “I think Alpha needs that competence in-house. If you're going to go out—now I’m
thinking of you—and sell a digital system, you should have the "human resource software" in the
company that really knows it. Otherwise, I think it might fail.”

Company P: “They're really good at what they do but so, I've never seen them as any kind of
automation experts, on the contrary, they've always been, they've been quite bad at tuning things
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in when we get them. It happens quite often that frequency converters and things like that that
are quite basic don't work when they've installed a pump.”

Furthermore, the customer requires in-house competence to be a driver of adopting solutions,
emphasizing that knowledge transfer at a micro-level is essential to drive digital business further
with the requirement of the customer have sufficient human capital to drive digitalization.

Company E: “It doesn't matter how many good programs you have if no one in the organization
Is passionate about it or driving it—then it falls apart completely. You must have a dedicated
person.”

5.1.8. Discussion of External Market Results

The thematic analysis of the external market highlights that there is an interest in the operational
advantages of digital services; however, progress towards adoption is slowed by institutional
barriers, technical inertia, and unclear value proposition.

The interviews provide the current research with nuanced qualitative research from varied-sized
municipalities to distinguished industrial firms framed within Alpha’s target markets. The
outputs from the contemporary landscape shed light on the realm of digitalization in
interorganizational constellations, offering extensive inputs that align with the digital
servitization framework (Figure 2).

Technology Acceptance

The application of TAM to the findings confirms the cornerstones of the theory, ease of use, and
perceived usefulness (Davis, 1989). One participant mentioned the importance of understanding
new systems to accept them (Company D, Theme 1), which Davis (1989) believes is achieved by
a higher ease of use. Many of the participants requested that integrating C&M solutions into their
operations should be simple (Theme 3), with one participant specifically mentioning the potential
high switching costs in the form of work hours to implement a new system (Company R, Theme
3). If customers do not understand the system, it could lead to a rejection of the technology, but
as Davis (1989) argues, perceived usefulness is even more important than ease of use.
Participants had varying views which illustrate the critical role of perceived usefulness. Some
actors perceived the usefulness of Alpha’s digital offering as low due to the redundancy of
existing systems (Company L, Theme 5), while others directly saw the potential financial benefits
it could bring (Company M, Theme 5). In addition, there were also conflicting views on who
Alpha’s offering is for and thereby the perceived usefulness. While participants from water and
wastewater companies in municipalities viewed the solution for larger organizations, larger
actors instead perceived it as a tool for small companies that are lacking in-house expertise
(Company O & A, Theme 6). This implies that Alpha must tailor their offer to better fit their
customers’ needs and thereby increase the perceived usefulness of their solution.
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Capability Gaps

Viewed through the lens of capability-based theory, the findings show that the market has
expectations that require digital capabilities from Alpha. Across all themes in thematic analysis,
customers show that they demand expertise and competence. As stated by one participant, the
view from the customers is that Alpha is a traditional equipment company and not a company
with digital capabilities (Company P, Theme 6). As many customers mention, there have been
few attempts to promote digital solutions, and the company has not been proactive (Company N,
Theme 5). To transition from product-centric to service centric image of the company, Alpha
needs digital capabilities to address the changing market and the digital societal challenges ahead
(Grant, 2018). However, it is not only Alpha that needs digital capabilities, but participants also
discussed similar requirements in their own organizations (Company E, Theme 2) and the
potential barrier this could be for digital solutions.

Several customers explained that they have their own established service organizations and
handle a lot of maintenance by themselves (Company K, Theme 4). This suggests that Alpha
must have what Grant (2018) describes as organizational capabilities in the form of individual
skills so that they can provide expertise that customers lack in-house. Otherwise, their
capabilities might be seen as redundant and unnecessary.

Digital Servitization

The literature explains how digital servitization requires firms to manage three levels of service.
Alpha’s goal is to offer advanced services incorporating digital technologies; however, the
findings show that customers might not be mature enough. One customer describes how they
have all the necessary components needed, but they have not implemented an approach to fully
utilize it (Company O, Theme 4). Since they mentioned that components are already in place, it
suggests that the barrier is not technological, but rather how they are approaching it in their
operational routines. In addition, there is a great variety in how digital strategies are being
pursued between participants. While some have a clear digital strategy, others lack direction on
what they are looking to achieve (Company M & N, Theme 6). A missing digital strategy among
some customers could be a barrier for Alpha to offer advanced services as the customers might
not be ready for those solutions.

Value Capture Friction

Digital services can help companies capture more value, mainly through higher switching costs
which can lock-in customers as explained by Kohtamaki et.al (2019). However, the findings
show that customers don’t want to get locked into a single supplier and that the potential lock-in
effect could be hindered by the Public Procurement Act for municipal companies (Company A,
Theme 1). This does not concern private companies however, therefore the value capturing
strategy may have to look different depending on the type of customer. Based on Karatzas et.al
(2025) and Kohtamaki et.al (2019) business models, the most appropriate seems to be
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customized integrated solution provider, since customers seem to have different needs. To
succeed, Alpha must have knowledge of the customers’ processes and how to integrate into
them. As many of them mentioned, sharing data is sensitive and especially certain types of data.
Sharing data with e.g. the cloud seems to be an obstacle that customers don’t want to cross
(Company C, Theme 1), and that shows how important it is to understand customers’ processes
to capture value. Other business models may not be as relevant, such as the usage-based model
which implies that Alpha should be able to run the equipment more efficiently than the customer.
Participants specifically mentioned that they do not perceive Alpha to do (Company P, Theme 6)
and therefore would most likely fail to capture value going forward with that approach.

The need for customization is also reflected in how customers view various payment models.
There seems to be an openness to various models, however as one participant mentioned, it
depends on how big a customer you are (Company A, Theme 4). Again, customers look for
flexibility, and a one-size-fits-all model does not seem to fit the market.

Ecosystem and Relationship Dynamics

The empirical findings highlight that there is a high level of unawareness of Alpha’s digital
offering. That 15 out of 18 did not have a perception of it implies that Alpha has been working in
isolation and through a firm-centric perspective. Kristiansen et al. (2024) and Sklyar et al. (2019)
discussed that digital servitization cannot be achieved in that way and that companies need to
interact with customers beyond firm-centricity. When participants mention that they have no
knowledge of it, it shows that Alpha has insufficiently failed to be an active player in the
ecosystem. The literature also mentions how digital servitization requires legitimacy-building
and relational transformation. But according to some participants, this is not the case when it
comes to digital capabilities (Company P, Theme 6). To transform relationships regarding digital
servitization, digital capabilities are needed (Kamaladin et al., 2020). However, this is something
that Alpha seems to currently be missing, which is required for the customers to trust them.

Participants explained how they strive to minimize the number of systems and how they look to
have a single place to handle things (Company L & K, Theme 3). This puts pressure on Alpha’s
ability to integrate into already existing digital infrastructure, otherwise it could become a risk
that customers refrain from implementing their solution, excluding them from a centralized
strategy.

5.2. Internal Capabilities

An industrial sales organization requires a specific set of capabilities to drive customer value
from relational to reliable support. The assessment of the internal digital capabilities reveals how
Alpha's sales organization is currently positioned in the Nordic market within C&M and their
market perception. The result presents indices across multiple dimensions, which are essential
for navigating the strengths and weaknesses of their current position in the market. Further,
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internal interviews have been qualitatively assessed to gather insight from an intraorganizational
perspective as a contribution to the quantitative analysis.

Each figure is accompanied by a short textual explanation of the key observations and the
insights derived from the internal interviews.

5.2.1. Contextualities

The feedback gathered from the digital sales capability assessment according to Figure 4,
illustrates differentiated organizational barriers for Alpha digital capability performance. The
most notable result is how Alpha perceive Market & Customer Factors as a heavy influence of
Alpha ability to successfully leverage digital solutions to customers. Competition and own-
tailored customer solutions serve as the standout topics among the Market & Customer Factors
which can be linked by customers' usage of existing SCADA systems (Participant 3, personal
communication, January 26, 2026). All municipalities use C&M which creates a barrier of
implementation while private customers, associations, property owners and industries have
reduced barrier of implementation (Participant 3, personal communication, January 26, 2026).
Further, municipals adopt their own internal standards which can be linked to the own-tailored
customer solutions, which bolsters the explanatory power of the results. Knowledge & Training
is the following barrier in the organization, highlighting the limitation of knowledge of Alpha’s
digital product portfolio. Internal knowledge serves as the core indicator of the explanatory
reason behind the sales performance of C&M equipment. The results reflect the response from
participant 4 as ‘the requirement of continuous improvement’, which is not successfully
permeated throughout the organization (Participant 4, personal communication, February 9,
2026).

The pie chart also introduced Governance & Ownership as the least intraorganizational barrier,
which indicates that data-driven services are least of the concern for Alpha’s own growth within
data-driven services.
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Intraorganizational Barriers
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m Knowledge & Training m Product & Technical Performance
m Market & Customer Factors m Strategy & Business Model

m Governance & Ownership
Figure 6. Intraorganizational Barriers

5.2.2. Capability Scoring

Figure 7 presents the digital capability index level across the analyzed dimensions throughout
the organization. Experience is shown to have the largest influence on firms' digital capabilities,
while the remaining dimensions have similar digital capability levels. The highest digital
capability level observed derives from the results provided in Figure 7, where experience has a
total digital capability level of 3.89, which will be referred to the internal benchmark level
throughout the results.
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Figure 7. Capability Index Level across Dimensions
58



The digital capabilities distributed across the roles according to Figure 8 indicate that
distinguished roles have similar set of digital capabilities. The most notable result is the Rental

department which with a digital capability level less than 2,5.
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Figure 8. Capability Index Level - Roles

Among the differentiated ages of employees at the firm, Figure 9 indicates that the employees
from 20-29 are lagging in capabilities compared to the rest of the age group, in which shows
clear evidence that the youngest employees require extensive upskilling.
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Figure 9. Capability Index Level - Age
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The digital capability level determined by experience indicates a linear trend according to Figure
10. The illustration suggests that a gradual increase in experience increases digital capabilities.
Further, it’s worth noting the staggering result among the experience group of 0-4 and 5-9 in
which with similar set of digital capabilities despite the experience difference.
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Figure 10. Capability Index Level - Experience

Figure 11 illuminates the employees operating in the industry segment, having slightly more
capabilities than the rest of the group who operate in both segments and the water segment.
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Figure 11. Capability Index Level - Segment
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Alpha has accumulated more digital capabilities with digital products than their subsidiary
company, explained by Figure 12. The capability differentiation is linked to the lack of
harmonization of digital solutions with Beta’s product portfolio where the usage of smart
technology and solutions is less frequent.
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5.2.3. Dimension Scoring

Table 6 presents the dimensions of the demographic variables of roles. Rental has the lowest
scores across all the dimensions which contributes to the results in Figure 7. The highest
dimension value, Usage Behavior implies that the tendering department excels in frequent usage
of digital software in which relates to administrative tasks and selection software which is
standardized due to the nature of their daily work tasks. Skills across the roles are heavily
impacting the digital capabilities across the roles, highlighting that upskilling across the
organization is required.

Roles Skills Confidence & Learning
Rental 3,00

Sales 2,96 2,91 3,51 3,05

Tendering 2,83 2,50 367 308

Service 2,86 2,56 3,08 3,21

Table 6. Dimension Scoring Heatmap (Roles)

According to Table 7, the youngest employees have the lowest results across the dimensions of
Knowledge, Skills and Confidence & Learning which is explanatory for the result achieved in
Figure 8. Digital capabilities among the demographics despite the generational upbringing
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aligned with new technology. Confidence & Learning is objectively the weakest dimension in
the table among the age group of 20-29.

The usage behavior among the employees of 40-49 years old is the most common users of digital
software, highlighting the potential of utilizing digital products in general regardless of age,
suggesting age has no limitation of an individual digital capability. However, skills among the
employees regardless of age have similar values, indicating upskilling is required.

Age Skills _Confidence & Learning

20-29 2,00 2,00 3,25 1,75
30-39 3,19 2,92 3,03 3,22
40-49 2,78 2,63 3,50 3,22
50-59 2,98 2,86 3,25 3,06
60 2,92 2,46 3,17 2,71

Table 7. Dimension Scoring Heatmap (Age)

Table 8 presents a notable pattern within the demographic of Experience, showcasing that
increased experience increases the distinguished variables over time which explains the linear
increase of digital capabilities explained by Figure 9. While Knowledge doesn’t follow similar
numerical structure, the remaining dimensions suggest that the experience is an essential
component for building digital competence.

0-4 2,62 2,45 3,14 2,89
5-9 2,71 2,46 3,08 3,04
10-14 3,25 2,80 3,40 3,30
15-19 3,22 3,08 3,64 3,08
20-24 2,94 3,06 3,81 3,50
25- 4,13 3,54 4,00 3,88

Table 8. Dimension Scoring Heatmap (Experience)

The segments across the organization show high usage behavior of digital software, however
with lower dimension score across the Skills and Knowledge dimensions. The employees
operating within the industry segment have a higher overall score, showcasing greater digital
capabilities than the segment operating in connection to the water segment, which was illustrated
by Figure 10. The overall Skills across the segments implicate the similar requirement as Table
6-7.

Both 2,82 2,54 3,18 3,16
Industry 3,33 3,00 3,41 3,30
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Water 2,67 2,63 3,35 2,86

Table 9. Dimension Scoring Heatmap (Segment)

Alpha and Beta’s overall dimension score shows continuously frequent usage behavior, while the
remaining dimensions show significantly lower values. Beta has the lowest knowledge of digital
products among the two.

Alpha 3,05 2,79 3,27 3,10
Beta 2,07 2,29 3,61 2,96

Table 10. Dimension Scoring Heatmap (Firm)

5.2.4. Discussion of Internal Digital Capabilities Results

The analysis of Alpha’s micro-level digital capabilities shows various factors that affect the
company’s ability to create value through digital servitization. One of the most central results is
the indication of a linear relationship between experience and digital capability level and the
required upskilling across the demographic variables. The results also show a general gap
between customer maturity and the required digital capabilities to meet market expectations
throughout the intraorganizational firm regardless of segment, age, or company.

Technology Acceptance

As mentioned, the digital capability level seems to correspond with the years of experience,
showing a trend that increasing experience leads to higher digital capabilities. The results
showed that this was not only the case on a general level, but across all four dimensions (see
Figure 8 & Table 8). Venkatesh & Davis (2000) discussed that social factors are important for
technology adoption, but it has a weaker effect over time with users gaining experience. Both
Knowledge and Usage Behavior were scoring high among the most experienced employees,
implying that they don’t require social factors to adopt technology and instead perceive
usefulness as more important. This contradicts what Venkatesh et al (2003) said about older
users being more affected by social factors, which is also expressed in Table 8 as the digital
capability level is lower among younger employees. A common thought is that young people are
faster at adopting new technology; however, in Table 8 the results show a very low score,
especially in Confidence & Learning among the youngest group. This indicates that professional
experience is needed to understand the usefulness of technology in this context.

Venkatesh & Davis (2000) explained how relevancy to the user is more important than the
quality when it comes to technology adoption. When looking at Table 6 and their scoring in
different dimensions, Tendering stands out with scoring highest in Usage behavior. Since they
are more familiar with the usage of digital software in their daily tasks, they also perceive it as
more relevant, which proves Venkatesh & Davis (2000) point. However, the general score
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between departments is similar except for Rental, which can be explained by them to be a
newcomer. A similar pattern can be seen between Alpha and their subsidiary Beta, which has a
less digitalized product portfolio and a lower digital capability level which aligns with the lack of
usage of digital solutions in the firm (Participant 2, personal communication, February 2, 2026).
Once again, this may be explained by them not perceiving the same relevance of new
technologies in their daily work.

In the survey, respondents also expressed how they lack resources, such as marketing material
and internal training (Figure 6) to understand the digital services. Venkatesh et al (2003)
described how the availability of resources and support are essential to support the use of
technology. These results indicate that a lack of resources could potentially explain the overall
low digital capabilities among employees.

The product centric characteristics of the firm may require a cultural change of how business is
driven, where shift from product to complete solutions need to be permeated throughout the
organization (Participant 4, personal communication, February 9, 2026) in which requires
cultural change. Venkatesh & Davis (2000) argument of social factors contribution to
technological adoption is closely related to cultural change in which social behavior reshapes and
therefore plays a crucial part for Sales ability to successfully leverage digital solutions.

Capability Gaps

The Capability-based theory emphasized the importance of capability development, capability
renewal, and coordination to shape the organizational capabilities and meet dynamic market
requirements (Li, 2024: Grant, 2018). The results of the study showed how there was a digital
capability gap between roles (Figure 7), mainly with the new Rental group falling behind the
others. A similar pattern could be seen between the different age groups and experience levels
(see Figure 7, Figure 8), especially among the youngest and those with low experience, which
had the lowest digital capabilities. A critical aspect of the survey is that it’s a self-assessment of
digital capabilities, which means that there is a risk that the results reflect the respondent’s
perception rather than actual skills. It could be that the youngest employees, who are in an early
phase of their career, are experiencing a higher level of insecurity, and therefore underestimate
their digital capabilities. At the same time, it is also natural that these groups also have the lowest
digital capabilities because of their low experience. Regardless, it implies that there is a need for
digital capability development to support these groups. Since more experienced employees seem
to have higher digital capabilities, coordinating and integrating them into processes becomes
crucial to support those with lower digital capabilities.

Grant (2018) states that Digital Servitization requires consistency throughout the internal value
chain, and that success is achieved by bridging the gap between macro-level strategies and
dynamic capabilities, creating an alignment. The results (see Figure 10) show a digital capability
gap between the water and industry segment, with water scoring lower. The AT301 solution is
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targeted more at customers operating in the water segment, therefore those responsible for the
water segment should have sufficient digital capabilities. However, as the results showed that
water had lower digital capabilities, there is a clear misalignment between the macro-level
strategy (digital servitization) and the required digital capabilities to be successful.

5.3. Strategic Alignment

Strategic alignment refers to the degree in which organizational structure, processes, and
behaviors align with strategic objectives and is interlinked with digital servitization in the
context of organizational reconfiguration to gain competitive advantage (VVandermerwe & Rada,
1988). In organizational and industrial contexts in the lens of the ecosystem, alignment is crucial
for achieving sustainable performance and successful implementation initiatives. Strategic
alignment is particularly relevant in the context of Eco-systematic interaction between actors and
intraorganizational interaction between employees. Misalignment between these elements may
reduce the effectiveness of commercialization, implementation, and reliability in which value
realization is affected.

The purpose of this chapter is to assess the strategic alignment between the market landscape and
Alpha’s micro-level digital capabilities. Derived from the results presented in previous chapter,
the strategic alignment chapter analyzes how current practices align with required strategic
priorities and identifies alignment and misalignment in the context of eco-systematic
relationships in a capability-lens perspective.

5.3.1 External Market and Micro-Level Capabilities

The alignment between external market conditions and micro-level digital capabilities is an
essential determinant of intraorganizational performance and eco-systematic value creation. As
technological complexity and market requirements evolve, organizations must ensure that their
micro-level digital capabilities are adequately configured to respond to externally evolving
market demands (Li, 2024; Kipper et al., 2021; Teece et al., 1997; Grant, 2018). In the context of
Alpha, the alignment is crucial given the broad and dynamic external market in which the
company operates in. Given the available digital capabilities within its current organizational and
technological setup, understanding the market dynamics and the setup of digital capabilities
interact provides a foundation for assessing the company’s strategic positioning within
digitalization (Teece et al., 1997; Grant, 2018).

DS is commonly associated with gaining competitive advantage (Gebauer et al., 2021; Paschou
et al., 2020; Lightfoot et al., 2013) which has surfaced in later years, utilizing various business
models to capture market share in a cannibalized competitive landscape. In the competitive
landscape, there are a few actors specializing in digital solutions who operate on a global scale.
The established C&M monitoring firms mentioned by the participants such as ABB, Mitsubishi,
and Siemens have successfully established a brand name for several decades, enhancing their
position in the digital landscape. According to the interviewees, there’s a consensus of utilizing
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C&M equipment from the largest manufacturers due to their longevity and proven reliability
which may derive from their established digital capability base to maintain sustainable
performance for decades. This may pose a threat of DS paradox for firms operating outside the
boundaries of their core portfolio where investments may impose weakened financial returns
(Gebauer et al., 2021; Favoretto et al., 2022; Zhao et al., 2026; Kwak et al., 2026). On the
contrary, customers who don’t use digital solutions from manufacturers tailor their own systems
to meet their own constituted standards, which may hinder manufacturers commercializing their
solutions to the customer. Their ability to tailor their own solutions shows a technological gap
between customer solutions and sales, creating difficulties for Alpha to understand customers'
operations without prior setup of digital capabilities. The implications from the market align with
Alpha’s own perception of their main barriers reflected by Figure 6. However, the participants
have shown interest in new digital solutions despite their current set-up and usage of C&M
equipment, highlighting the potential to gain market share even in a competitive landscape.
AT301, which was used as a key digital solution, received favorable feedback from the
participants with converging insights, suggesting that the digital solution should be implemented
into their own SCADA system or that the customers already use C&M equipment which is
sufficient for their operations. The explanatory power behind the openness to adopt AT301 and
general perceptions of C&M equipment aligns with the UTAUT framework provided by
Venkatesh & Davis (1989) where interorganizational practices have distinguished views on
usefulness. However, the social implications across the participants found no evident support that
experience, gender and age had an influence on firms' openness and perception of AT301 and
C&M, limiting the social implications derived from the framework.

Multiple participants lack knowledge of Alpha’s digital portfolio, and a handful suggests that the
firm requires digital capabilities to become a considered supplier for digital solutions. The
argument for establishing micro-level digital capabilities become evidently strengthened to foster
profitable growth and successful DS (Favoretto et al., 2022; Gebauer et al., 2021; Kwak et al.,
2026; Zhao et al., 2026). Further, the lack of micro-level reconfiguration at Alpha has not
evidently shown any intraorganizational tensions, mainly culture and processes (Lenka et al.,
2018), suggesting that DS has not been fully permeated throughout the organization. The same
conclusion can be drawn from the product centric characteristics (Participant 4, personal
communication, February 9, 2026) which heavily influence the firm’s ability to move from a
customer-focused view (Gebauer et al., 2021; Paschou et al., 2020; Lightfoot et al., 2013).

The qualitative findings imply that the customers have adequate digital capabilities to utilize
C&M equipment to the extent where they know their requirements. Alpha ability to exploit these
opportunities seem to be obsolesced from the customers perspective, showing poor utilization of
the ecosystem. The insufficient utilization emphasizes the argument made by Kristiansen et al.
(2024) and Sklyar et al. (2019) that firms require interaction with actors to foster DS. The sparse
digital capabilities between customers and Alpha create skepticism among participants if Alpha
has the required digital capabilities for such transition, damaging the reputation and trust of
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leveraging digital solutions highlighting potential risk of DS paradox. The quantitative findings
show that extensive experience is the crucial contributor for improved digital capabilities;
however, in a complex landscape where the market evolves, the current digital capabilities are
insufficient to capture market share and require complete reconfiguration and navigation through
organizational tensions for successful digital servitization.

5.3.2. Regulatory burdens

The differentiated segments, water, and industries across the market landscape have dispersed
regulatory burdens. The municipalities are strictly bound to EU directives, including the Public
Procurement Act and NIS2 cybersecurity directives which have an effect on how AT301 and
general digital solutions can be commercialized. The Public Procurement Act, constituted by
Swedish Law aims to enhance transparency and fairness of all suppliers in a competitive bidding
setting to avoid favoritism (Konkurrensverket, 2026). In the context of providing digital
solutions, the municipalities must ask the whole market and not a single supplier for a specific
digital solution, which neglects the possibility for technological lock-in. Digital service offers
can be introduced to lock-in customers and increase switching costs (Kohtamaki et.al 2019),
however it would necessarily not benefit the supplier in the eye of law in competitive bidding
act. Therefore, proposing a technology like AT301 may not be of interest to municipalities unless
its features fit the request specification. To influence customer requirements, the sales
representative from Alpha must interact with the customer prior to the commencement of
procurement.

The NIS2 cybersecurity directive introduces stricter requirements for usage of data, implying
that larger firms must invest more into cybersecurity to comply with constituted standards and
EU regulations which may create a barrier of entry between small-medium enterprises (SME)
and large established manufactures. The new cybersecurity laws have left the water industry
scattered with different interpretations of the law and its meaning. Since waterworks are also
protected sites and seen as critical infrastructure to society, it becomes even more important.
Unlike the public water industry, private industrial companies may have more flexibility in how
they choose to adopt EU regulations.

Among the participants, trust became a core theme within cybersecurity and functional value.
Across the municipalities, trust and EU regulations became two important entities where trust is
heavily relational based between two actors, and EU regulations permeate policies and laws
through municipal practices. The entities become more influential than the proposed models by
Venkatesh & Davis (2000) where eco-systematic relationships and constituted laws play a
central part from an eco-systematic lens and has a large implication on utilizing new technology.
The municipalities had distinguished perception and openness to digital solutions and AT301,
which has evidently shown no significance of influence by social factors, instead the greatest
concerns relied on data ownership. Many of the municipalities had no interest in sharing their
data, due to fear of data breaches and confidential information leakages. The same conclusion
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influences the business model approach where the municipalities required control, which
deemphasized the Service as a Services model. However, the municipalities had no economical
boundaries, allowing for flexible business model approaches, showing no clear pattern of
preferred business model, indicating that data ownership becomes the center of attention when
constituting various business models. On the contrary, the industrial customers' openness for
external interaction was proven to be ideal in their operations, however, with limitations of using
similar or more powerful digital solutions than what AT301 provides. Further, most of the
participants are flexible to various business model approaches, with a majority having in-house
activities, showing that the implication for these activities may be driven by transactional costs
which align with the statements made by Kohtamaki et.al (2019). However, the business model
is proven to have less relevancy in the context of providing full solutions to customers, which
requires suffice digital capabilities to provide

The size of the municipality had shown different implications, where small municipalities were
perceived to benefit more from AT301 due to the lack of constituted standards in small
municipalities which would allow exploitation. On the contrary, large municipalities were
perceived as the key customers for using AT301 due to the large size of municipalities that
would require smarter systems. Further, large municipalities have a higher budget for
investments and are ideal for pilot projects. The dispersed view on the technological fit of AT301
across the municipalities in Sweden indicate potential regardless of size. However, among all the
participants, the converging requirement on control of data ownership was evidently proven to be
the most successful path for implementation. Multiple customers' requests that the AT301 should
have the possibility to be connected to their SCADA systems. AT301 which is built to support
Alpha’s own SCADA system AquaWeb does not support external SCADA systems which
neglects the benefit and potential value of the program despite receiving valuable feedback.

5.3.3. Alignment gaps

Alpha’s brand is heavily connected to manufacturing equipment for core infrastructures, most
commonly pumps and agitators for transportation and processing of various fluids. The extensive
innovation efforts and acquisitions have allowed the firm to establish sufficient digital
capabilities across the globe to become a reliable enterprise for several decades. The longevity
and trajectory of the firm align with the converging view of establishing digital capabilities to
address market complexities and gain competitive footprint (Li, 2024; Grant, 2018; Barney,
1991). The eco-system has proven to play a crucial role in transitioning into a profitable digital
strategy (Favoretto et al., 2022; Minaya et al., 2025; Venkatesh et al., 2022), where the current
setup of digital capabilities reflects Alpha’s position within digital solutions by the customers’
perception and knowledge of Alpha’s digital portfolio presented by the interviews. Alpha’s
current positioning can be strengthened by the quantitative results previously presented, showing
staggered digital capabilities across various dimensions where experience was the sole
contributor of digital capability increases. The result culminates into a gap of expectations,
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perceptions, and knowledge between Alpha and the rest of the ecosystem. While AT301 has
received favorable feedback among participants for its features, the influence of overarching
systems and EU directives across the interorganizational boundaries has grasped the market
landscape by its claws. These regulatory burdens narrow the perception of micro-level actions,
creating a narrative of lack of openness among customers (Figure 6). The intraorganizational
perception of the current market landscape neglects the potential opportunities that could
enhance mutual value, highlighting a gap between the value proposition for digital solutions
among Alpha and their customers in the ecosystem. The results provide insufficient alignment
between Alpha and the ecosystem for successful DS (Favoretto et al., 2022; Minaya et al., 2025;
Venkatesh et al., 2022).

6. Discussion

This chapter builds upon separate discussions from previous chapters to illuminate the
culminating interpretation of the qualitative and quantitative discussion. The chapter will
highlight the relationship between the findings while providing managerial implications for the
case firm’s DS initiative.

6.1. Interpretation of Findings

The presented research has unveiled a comprehensive interplay between internal organizational
digital capabilities and external customer perception of a digital solution on eco-systematic
micro-level. The quantitative and qualitative findings are anchored in the theoretical foundation,
serving the research with a prime example of navigation difficulties in the extensive realm of DS.

The qualitative insights affirm the statements provided by the literature review and the
conceptual framework with a handful of conflicting assertions. For example, participants use
sparse suppliers of digital solutions across the competitive landscape with a consensus of
complying with the Public Procurement Act which becomes an obstacle under obedience for
industrial manufacturing firms. Provision of digital service offers becomes difficult, specifically
among the municipalities who procure digital solutions to avoid lock-in effects. The strategic
focus from product centricity to connectivity may not necessarily yield an increase of profit,
which in turn will culminate into the DS paradox (Gebauer et al., 2021; Favoretto et al., 2022;
Zhao et al., 2026; Kwak et al., 2026). However, the interest in digital solutions is not fictious, as
multiple participants are open to procuring digital solutions with the requirement of allowing
C&M equipment to be easily integrated into their current Master Data System, SCADA. The
requirement fuels new concern as Alpha’s digital portfolio is designed to reduce switching costs
and emphasizes ease of use for the cost of customer control. The generalized consensus in the
market suggests that customers are not willing to lose control regardless of technological
features, influenced by cybersecurity rules and constituted standards. According to the
contextualities (Figure 6, Intraorganizational barriers), the organizations' own perception conflict
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with the assertions provided by the external market where Governance & Ownership is crucial
for customer adoption (Theme 2, Governance). The findings suggest that governance is
overlooked in terms of technological adoption, and that the primary issue lies in customers
adoption of competitive digital solutions suggesting that digital solutions should align with
markets governmental structures which advocate for intraorganizational understanding of
governance influence on technological adoption. The reluctance of sharing data due to
governmental structures may influence the willingness of adopting Alpha’s alarm transmitter
AT301 which is solely operational for Alpha’s own SCADA system (Application Engineer,
2026). This implies that the customers are required to deviate from the governmental structures
for technological adoption which is fueled by lock-in effects which can be tied back to the
constraints given by the Public Procurement Act. The multiple constraints given by regulatory
burdens, governmental structures and the ease of integration culminate into the extensive
requirement for digital capabilities in the ecosystem beyond provision of data-driven services.
Alpha requires an understanding of the customer obstacles and barriers of technological adoption
while fostering open-ended systems which is increasingly important for customers to reduce high
switching costs and extensive exchange of equipment to thrive in the digitalized market. The
findings align with Lenka et al. (2018) where DS can achieve through customer involvement,
however, with the additional emphasis of customer perceptions to foster co-value creation.

Most participants had no knowledge about Alpha’s digital offerings while using control and
monitoring equipment from other market players, indicating low market presence on digital
solutions. This gap in awareness among participants suggests that Alpha have difficulties
reaching out through their sales organization, indicating that they are insufficiently equipped
with the digital capabilities needed to effectively communicate the digital value proposition. A
handful of participants suggested that established knowledge and interaction from Alpha is key
to leveraging digital solutions, converging into the importance of digital capabilities. The market
insights align with the contextualities, and values provided by the Digital Sales Assessment with
staggering values across various dimensions. Propositions Pb (Micro-level digital capabilities
are insufficiently aligned with DS incentives) is therefore not only supported by the survey, but
also by the market. The implications contribute to how essential micro-level foundations are
when engaging into a digital strategy where customer involvement and network partners become
centralized for co-value creation (Lenka et al., 2018).

The linear trajectory of digital capability development in the context of experience shows digital
capability laggards in comparison to the complex landscape, in which the customers have
exceeded in maturity level, indicating that the market has adapted more to the complex landscape
than Alpha. Therefore, Alpha requires extensive reskilling and upskilling of their employees to
enable digital servitization. The market dynamism and technological developments require not
only digital capabilities but also a shift of perspectives and culture to drive new sales
opportunities, which isn’t currently reflected by the customers’ feedback and the Digital Sales
Assessment. Alpha’s current positioning within digital solutions in the market is weakened by
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digital capability constraints, influenced by its brand and product centricity which requires an
extensive shift to delivery of holistic solutions in a market minted by open-ended systems.

6.2. Managerial and Theoretical Implications

The largest manufacturers within digital solutions are closely interlinked with longevity and
reliability. Years of reputation have built a great pillar of digital capabilities that opted to address
customer expectations during various circumstantial market environments. To gain customer
trust, digital capabilities need to be established from an eco-systematic perspective to foster
value creation and a market perspective to sustain market dynamism (Teece et al., 1997).

From a technological point of view, PSS systems require integrability to customer SCADA
systems to reduce complexity, which automatically reduces the barriers caused by lock-in effects
and constituted law. The statements are fueled by water treatments safety object classification in
which requires data handling in-house. On the contrary, industries are not bound by similar laws,
suggesting that digital solutions should be customized accordingly using a “industrializer”
approach to deliver customized solutions while maintaining efficiency (Kohtamaki et.al., 2019).
The business model should follow a similar, flexible approach, customized according to
customer requirements, ideally with a service agreement. Furthermore, the influence of NIS2
directives has yet fully permeated the municipal market with fragmented interpretations which
allows for exploitation of the essence of the regulation. The market is heavily cannibalized,
which requires nuanced innovations to break new grounds and standards.

From a capability lens, extensive upskilling and reskilling are required, with continuous follow-
ups and key performance indicators (KPI) to incentivize sales opportunities. The market values
digital solutions highly but requires proactivity from manufacturers. Further, digital solutions
have a stronger effect on the municipal market with converging views among customers.
However, the Rental business area utilizes digital solutions commonly where it's required for the
function of the business (Participant 1, personal communication, February 6, 2026). Therefore,
we suggest that the Rental department captures most of the market and can benefit most from the
digital solutions. By being transparent with the customer, Alpha can enhance trust while limiting
the cost for the customer by using new digital solutions.

The path to DS is not easy for industrial manufacturers in a competitive landscape. In what has
become a consensus among several authors is how capabilities play a key role in its successful
transition to translate investments to higher financial returns (Gebauer et al., 2021; Favoretto et
al., 2022; Zhao et al., 2026; Kwak et al., 2026; Bains & Lightfoot, 2014; Minaya et al., 2025;
Ruffoni & Reichert, 2024; Grant, 2018; Barney, 1991; Kipper et al., 2021). Capabilities are not
only essential for providing competitive solutions but also permeates through the business model
and the eco-systematic interactions which is closely interlinked with DS (Kohtamaki et.al., 2019;
Kristiansen et al., 2024; Sklyar et al., 2019). The market insights have fueled the consensus that
customer involvement by giving feedback and providing their experiences of digital solutions
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plays a crucial role in enabling DS (Kristiansen et al., 2024; Sklyar et al., 2019; Lenka et al.,
2018). In the case of Alpha, the B2B ecosystem is heavily built on legitimacy and relationships
(Kowalski et al., 2026; Kristiansen & Aas, 2024; Kamalaldin et al., 2020) where the market has
shown evidence that technical infrastructures and organizational perceptions influence
acceptance in which aligns with the UTAUT theory (Venkatesh et al., 2003). While there are
multiple components influencing DS, capabilities have been incorporated into distinguished
modern frameworks among several authors (Ruffoni & Reichert, 2024; Favoretto et al., 2022);
however, suggesting that capabilities may be overlooked in terms of universal importance.
Ruffoni & Reichert (2024) highlights the crucial aspects of capabilities by organizing routines
into dynamic capabilities. The routines consist of organizational processes of various resources
accumulated over time which include knowledge, skills, and technologies (Ruffoni & Reichert,
2024). Therefore, we suggest that the sales organization should constitute routines that integrate
sales, service, tendering, and the rental department into a shared work practice. This would
enable systematic knowledge exchange, particularly by leveraging the expertise of more
experienced employees through structured training initiatives. In addition, we argue that
effective learning should primarily occur through “learning by doing”. This can be facilitated by
enabling customer visits that include multiple representatives from front-end sales. Involving
employees from different areas allows for micro-level knowledge sharing within the
organization, rather than limiting knowledge exchange to isolated interactions between a single
representative and the customer. Such an approach provides a broader understanding of customer
issues and fosters mutual learning—both among internal stakeholders and between Alpha and its
customers in real-life contexts. While involving multiple representatives requires additional
coordination, these activities should be monitored through KPIs, ideally from a digital capability
development perspective through continuous follow ups through surveys.

6.3. Limitations and Future Research

While this study provides a comprehensive overview of Alpha’s micro-level digital capabilities
and the external market landscape along with how firms can transition to a digital servitization
model, certain limitations must be acknowledged. The 18 interviews with Alpha’s customers
provided detailed qualitative data; however, their customer base proved to be very
heterogeneous. Even within the two main segments (Water/Wastewater and Industry),
operational needs, size and regulatory issues varied significantly. The findings represent a small
part of a diverse market rather than a general truth for all customers. Furthermore, a minority of
the interviews were represented by the industry segment, which may limit the generalizability of
the industry perspectives compared to the water segment. A larger and more balanced sample
size across both segments could have revealed a broader range of perspectives on digital
servitization.

For the analysis of micro-level digital capabilities, the study utilized a mixed-method approach.
While the quantitative survey provided a broad overview of digital capabilities, respondents had
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to self-assess their own digital capabilities. The results may therefore be affected by respondents
that overstate their digital capabilities or are unsure of what high digital capabilities imply.
Hence, the results may not fully reflect the actual internal digital capability level. The internal
digital capability section is also limited by the number of interviews conducted with internal
participants. With only four interviews, the qualitative depth was limited, and some perspectives
might not have been fully captured; however, this prioritization was necessary due to the fixed
timeframe.

As this research is conducted as a case study on Alpha and their specific products, the results
may therefore have a limited generalizability across different industries. Every organization has
unique cultures and product configurations that affect its digital maturity; therefore, the
conclusions may not be directly applicable to firms in unrelated industries. Furthermore, the
geographical focus on customers in Sweden introduces regulatory limitations. Some of the
identified regulatory barriers, such as the NIS2 directive, are EU specific regulations. This makes
certain findings less relevant for markets outside the EU, where the regulatory landscape is
different.

To address the limitations, there are several suggestions for future research that can be explored.
One suggestion could be to investigate how several companies in different industries have
implemented strategies for digital servitization and identify universal success factors. By
studying companies that both succeeded and failed with their strategies, a deeper understanding
of what is required and what works could be achieved.

Additionally, since this study used self-assessment data to measure micro-level digital
capabilities, future research should aim at using more objective methods. Observations or digital
capability tests could validate the connection between perceived digital capability and actual
performance, which would strengthen the validity of the digital capability index. Finally, since
this study is geographically limited to EU regulations, it would be valuable to make a
comparable study with markets outside the EU. Future research could investigate how
regulations such as NIS2 act as a barrier for digital solutions compared to markets with less
regulations.

7. Conclusion

This study provides an extensive analysis of how internal and external factors influence the
transition to a digital servitization model, using a mixed-method approach combining qualitative
insights and quantitative data. It has become evident throughout the research of external market
readiness and the evaluation of Alpha’s micro-level digital capabilities that the transition is
hindered by a misalignment between market requirements and organizational priorities, limiting
the company to adopt digital servitization.
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The study’s results also show that the market is limited by multiple factors that create uncertainty
towards digital servitization. While there is an interest in digital services among the external
market, companies in the Water/Wastewater segment have requirements that are complicated by
regulations such as the NI1S2 directive and the Public Procurement Act (LOU). Customers want
easy integration that is compatible with their current systems, while also keeping control over
their own data. For Alpha to successfully implement digital servitization, their offering must
reflect these requirements.

The research also identified that Alpha’s micro-level digital capabilities are insufficient to
support digital servitization and that the organization requires upskilling to be successful. The
findings show that experience among the employees had a linear relationship with digital
capabilities, whereas the youngest employees felt the most insecure and had the lowest digital
capabilities. The digital capability gap is also shown through the customers’ inexperience with
Alpha’s offerings in digital services. To succeed with digital servitization, the organization needs
to establish digital competency and confidence among all employees regardless of age,
experience, or department.

This study has demonstrated that Alpha is experiencing the Digital Servitization Paradox, where
investments into digital solutions have not yielded any market presence or financial returns. This
is primarily driven by the misalignment between micro-level digital capabilities and specific
market requirements. Further research should investigate more specifically what strategies lead
to successful digital servitization, further validating the connection between organizational
digital capabilities and market adoption.
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