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Abstract

Service-dominant logic moves the focus from goods to service provision, suggesting that all value
is co-created as actors engage in exchange. Although resource integration is central to service-
dominant logic as it is necessary in order for actors to create value, more empirical research is
needed on the topic. While there appears to be a general belief that companies always need to
innovate and change, successful change initiatives require customer processes to be understood.
This study researches resource integration in the fast-changing and nascent empirical context of
hydrogen trucks, using an inductive, qualitative research approach with a multiple case study
design. Semi-structured interviews were conducted to discover how the adoption of a new
technology can influence, enable or hinder beneficiaries’ resource integration processes. This
study bridges theory with practice, something that has been much needed within the field of
resource integration. The findings and analysis reveal that the adoption of a new technology
influences beneficiaries’ resource integration processes in several ways, showing that actors’ roles
were redefined, changing the ecosystem constellation and relational ties. Furthermore, other
resources in the ecosystem were identified to be crucial for beneficiaries’ resource integration
processes. In some instances, routines were shown to be sticky, operant resources demonstrated a
general resistance to change and there was a mismatch between knowledge and skills. These
aspects hindered resource integration. The technical specifications of the new truck showed to be
enabling resource integration. Several practical implications were also identified, enabling
companies to co-create more value as this study has demonstrated empirical customer insights and

the identification of key resources in the hydrogen truck ecosystem.
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Glossary

Service-Dominant Logic: A marketing logic introduced by Vargo and Lusch, suggesting that
service provision is the center of economic exchange. Service-dominant logic is an evolution of
goods-dominant logic, as it focuses on value co-creation, intangible resources and relationships
(Vargo & Lusch, 2004).

Goods-Dominant Logic: A marketing logic common before service-dominant logic. Goods-
dominant logic suggests that goods are the center of economic exchange, focusing on embedded

value, transactions and tangible resources (Vargo & Lusch, 2004).

Resource Integration: A central part of the service-dominant logic, which argues that all social
and economic actors are resource integrators (Vargo & Lusch, 2008) who integrate resources in

order to create value (Kleinaltenkamp et al., 2012).

Operand Resources: The first of two types of resources according to the service-dominant logic.
Operand resources are often physical, such as goods and raw materials, and need to be acted upon

in order for value to be created (Vargo & Lusch, 2004).

Operant Resources: The second of two types of resources according to the service-dominant
logic. Operant resources are often intangible, such as knowledge and skills, act upon other

resources and can contribute to value creation (Vargo & Lusch, 2004).

FCEV: Fuel cell electric vehicles are electric vehicles equipped with fuel cells that are fueled with

hydrogen.

BEV: Battery electric vehicles are electric vehicles equipped with batteries that are charged with

electricity.
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1. Introduction

Since Vargo and Lusch (2004) first introduced service-dominant (S-D) logic, much has been
uncovered. S-D logic has developed to become central to the academic field of marketing, as
researchers continue to iterate on the theory and shift it towards new directions (Vargo & Lusch,
2016). Furthermore, S-D logic has been popularized in more practical contexts such as for
companies in the transport industry, where incumbents have become increasingly service-centered
(Schulz et al., 2021).

S-D logic challenges the traditional goods-dominant (G-D) logic, moving the focus from goods to
service provision and thereby from embedded value, transactions, and tangible goods to
relationships, value co-creation and intangible resources (Vargo & Lusch, 2004). The idea that
value is created by companies and destroyed by customers is disagreed upon by S-D logic, instead
suggesting that all value is co-created as actors (such as companies and customers) engage in
exchange. Since all actors are service providers, boundaries previously separating customers from
companies dissolve. S-D logic proposes a systems-oriented view which considers all actors to be

networked, engaging in multiple constellations (Vargo & Lusch, 2011).

According to S-D logic, there are two types of resources: operand and operant. Differentiating the
two types of resources is necessary to understand value co-creation. First, operand resources need
to be acted upon in order to be valuable, and often take a physical form such as goods or raw
materials. Second, operant resources are able to act upon other resources, both operand and
operant, and can contribute to value creation. Operant resources include knowledge and skills
(Madhavaram & Hunt, 2008; Vargo & Lusch, 2004), and create main strategic benefits for actors
(Vargo & Lusch, 2008).

Integrating resources is necessary for actors to co-create value (Kleinaltenkamp et al., 2012). The
idea of resource integration has been discussed long before S-D logic existed (Peters et al., 2014),
but since S-D logic argues that all social and economic actors are resource integrators (Vargo &
Lusch, 2008), resource integration has become central to the logic and the concept of value co-
creation in particular. Findsrud et al. (2018) argue that even though many researchers have tried

defining resource integration, consensus regarding its definition remains lacking. Therefore, the



same authors performed an extensive literature review, and propose that resource integration is an
empirical phenomenon consisting of three elements. First, resource integration requires
competence, that is, knowledge and skills. Second, resource integration requires activity. Third,
the outcome of resource integration is value co-creation. Furthermore, Vargo and Lusch (2011)
argue that resource integration is contextual because the value of a company’s services and
offerings are dependent on its customers’ access to other resources, their capabilities of integrating

them, and the removal of barriers to utilize them.

1.1 Problematization

The number of studies trying to define and conceptualize resource integration are still relatively
few (Findsrud et al., 2018). To improve the understanding of resource integration, more research
and empirical studies need to be conducted (Akaka et al., 2012; Findsrud et al., 2018). This goes
in line with Vargo and Lusch (2017) who argue that studies of S-D logic have so far been abstract
and that there is a need for evidence-based research to take on a more prominent role in future
research. Furthermore, Simeoni and Cassia (2019) suggest that researchers should develop a more
practical S-D logic framework. As resource integration studies have previously mainly explored
established service ecosystems, Schulz et al. (2021) propose that nascent service ecosystems need

to be explored.

The electrification of the heavy-duty trucks industry and the adoption of hydrogen trucks makes
for an interesting empirical context to be analyzed from a resource integration perspective, as it
represents a fast-changing, nascent ecosystem. Trafikverket (2018) explains that there has been an
increase in regulations and demand for a fossil free future and reduced carbon footprint, which
have led to manufacturers developing new technologies such as battery electric vehicles (BEVs)
and fuel cell electric vehicles (FCEVs). As the market for electric vehicles is expected to grow
from USD 1.15 billion in 2020 to 14.19 billion in 2027 (Grand View Research, 2020), vehicle
manufacturers are fiercely competing to reach their goals. For example, Scania (2021) predicts
that its total vehicle sales volume will consist of 10% EV in Europe by year 2025, and 50% EV by
2030. Volvo Group (2021) expects that their vehicle sales will consist of a minimum 35% EV by
2030. Drawing on a parallel in an empirical resource integration study, Nosi et al. (2017) show

that technology, which in their case represents electric vehicles, can result in barriers to resource



integration. Therefore, it would be interesting to analyze the context of hydrogen trucks as it would

increase knowledge about how the adoption of a new technology can hinder resource integration.

Considering companies’ ambitious goals, the availability of energy infrastructure in Europe for
electric vehicles is insufficient (Osieczko et al., 2021). Therefore, as Alp et al. (2019) suggest,
early adopters must take on an increasingly active role as they buy electric vehicles and may need
to invest in their own energy production and infrastructure, a phenomenon which can already be
identified today (Colruyt Group, 2020; Transportnytt, 2020). This relates to a previous empirical
resource integration study by Koskela-Huotari et al. (2016), showing that ecosystem
reconfigurations can redefine both new and existing actors’ roles with an empirical case where

passive customers have become more active.

Although it has been somewhat taken for granted that one of companies’ main goals is to
continuously innovate new products and services in order to prosper, most companies’ change
initiatives fail (Tohidi & Jabbari, 2012; Beer & Nohria, 2000). The large share of failures could
potentially be attributed to the lack of knowledge on navigating change initiatives. Changes in
business-to-business (B2B) situations are especially complex, where stakeholder constellations are
heterogeneous, actors have different goals and challenges such as meeting sustainability demands
are making change initiatives more difficult (Lievens & Blazevic, 2021). Following the electric
vehicle development, it becomes crucial for original equipment manufacturers (OEMSs) such as
Scania and Volvo Group to understand the multitude of resources which have to be integrated, and
what enablers and hindrances exist to doing so. Companies need to be knowledgeable about
stakeholder processes as their products and services are intertwined in stakeholders’ value creation
and resource integration processes. A company that does not properly understand the customer
processes and resources that need to come together may lose customers, because the beneficiary

of a service always determines its value (Vargo & Lusch, 2008).

By conducting this study, the generated knowledge can guide companies to co-create more value,
since studying service ecosystems and their reconfiguration suggestively helps companies
facilitate accessibility, adaptability and integrability of resources (Akaka et al., 2012) and a



company can improve value co-creation by solving its customers’ problems to integrate resources
(Simeoni & Cassia, 2019).

1.2 Purpose and Research Questions

The purpose of this study is to develop the understanding of S-D logic, and resource integration in
particular, by empirically studying how a new technology can influence, enable or hinder resource
integration in a B2B context. Furthermore, this study aims to generate practical implications for
beneficiaries to act on and enable more value creation by discovering critical information of

changing customer processes.

Based on the purpose of this study, the following two research questions have been formulated:

1. How does the adoption of a new technology influence beneficiaries' resource integration
processes in a B2B context?
2. What enables or hinders beneficiaries from changing their resource integration processes

in a B2B context?

1.3 Contribution and Scope

This study will contribute both theoretically and practically by improving understanding in several
aspects. First, it will contribute to the research field of resource integration, bridging theory and
practice with evidence-based research which is currently much needed in this field. Second,
practical implications will be generated based on insights, aiming to improve company practices
and increase value co-creation. Third, this study will suggest new areas for future research to look

into.

The scope will be limited to studying beneficiaries who have adopted hydrogen trucks and used
them in operation, as they are required to be able to compare experiences of the new technology
to the previous one. Furthermore, only customers operating in developed countries where
hydrogen trucks have already started to be available in an early phase will be studied. This
requirement is necessary to ensure that the customers have had relatively similar conditions for

deployment and operation of the trucks, in turn allowing for more accurate comparison.



2. Theory

In the following chapter, a literature review of S-D logic is presented (2.1), introducing the logic’s
core concepts, showing how the metatheoretical framework was conceived, how it has developed
during recent years and what current academic discussions can be observed (2.1.1, 2.1.2 and
2.1.3). Following, the scope of the literature review is narrowed down to focus more specifically
on resource integration (2.1.4). The research gap is then established (2.2) and a theoretical

framework is introduced to summarize this chapter’s discussions (2.3).

2.1 Service-Dominant Logic

2.1.1 Introduction

Vargo and Lusch first introduced S-D logic to the field of marketing in 2004, presenting an
alternative to the more traditionally prominent G-D logic which revolved around the exchange of
goods and focused on embedded value, transactions and tangible goods. S-D logic differs from G-
D logic as it suggests that service provision is fundamental for exchange, and emphasizes relations,
value co-creation and intangible resources (Vargo & Lusch, 2004). Simply put, “it is all about
service” (Vargo & Lusch, 2011, p.181). Since its introduction, S-D logic has become a central
theoretical framework for many researchers who have continued to develop it with new insights,
moving it into multiple directions as well as consolidating the logic to five axioms from its former
11 foundational premises (Vargo & Lusch, 2016). In addition to academics, transport industry
incumbents have become increasingly service-centered, as they no longer restrict themselves to

providing goods but to a larger extent services as well (Schulz et al., 2021).

2.1.2 Actors

S-D logic and G-D logic differ from each other in their views on actors (that is, companies,
customers, etc.) and the role these actors play in value creation. On the one hand, G-D logic
distinguishes companies from customers, arguing that companies produce and add value whereas
customers consume and destroy value. In contrast, S-D logic suggests that all actors involved in
exchange are service providers and value creators. Therefore, all exchanges should be regarded as
B2B, or even actor-to-actor, broadening the understanding and application of marketing theory
(Vargo & Lusch, 2004; Vargo & Lusch, 2008; Vargo & Lusch, 2011).

10



More recently, S-D logic has broadened its perspective further by taking on a systems-oriented
view of value creation and considering all parts to be networked actors engaging in multiple
constellations (Vargo & Lusch, 2011), highlighting that the theory has taken a significant turn
(Vargo & Lusch, 2016). The aggregated actor relationships make up what Vargo and Lusch (2011)
refer to as a service ecosystem, defined as “a relatively self-contained, self-adjusting system of
resource-integrating actors connected by shared institutional arrangements and mutual value

creation through service exchange” (Vargo & Lusch, 2018, p.16).

2.1.3 Resources

As goods shift from being the foundation of exchange in G-D logic to being mere distribution
mechanisms for integrated knowledge and skills according to S-D logic (Vargo & Lusch, 2004;
Vargo & Lusch, 2008), Vargo and Lusch (2004) propose a new distinction of resources. The
authors suggest that there are two different types of resources; operand and operant. On the one
hand, operand resources take a tangible, physical form and need to be acted on in order to become
valuable. Operand resources can be goods, such as raw materials or trucks, and they have therefore
been more central to G-D logic. On the other hand, operant resources are often intangible, either
being human, organizational, informational or relational. First, examples of human operant
resources are individuals' knowledge and skills. Second, examples of organizational operant
resources are routines, competencies, cultures and controls. Third, examples of informational
operant resources are knowledge about competitors, markets or technology. Fourth, examples of
relational operant resources are relationships with other actors such as suppliers, customers or
competitors. Operant resources are defined by their ability to act upon other resources, that is,
either operand or operant, and that they can contribute to value creation (Madhavaram & Hunt,
2008; Vargo & Lusch, 2004). As operand resources were more central to G-D logic, operant
resources have received more focus by S-D logic (Vargo & Lusch, 2004) as they, especially
knowledge and skills, lay the ground for actors’ main strategic benefits (Vargo & Lusch, 2008).
Since S-D logic considers both companies and customers to be actors, both of these are to be

regarded as operant resources.

11



2.1.4 Resource Integration

Resource integration is a central part of S-D logic. Although resource integration has been
discussed long before the first research on S-D logic was published (Peters et al., 2014), it has
more recently gained priority in shaping S-D logic. The very foundations of S-D logic have been
updated, as every social and economic actor is seen as a resource integrator, and “it is this unique
application of uniquely integrated resources that motivates and constitutes exchange, both
economic and otherwise” (Vargo & Lusch, 2008, p.8-9). Therefore, resource integration is
necessary for actors to co-create value (Kleinaltenkamp et al., 2012). Resource integration is also
necessary for continuous creation of new service provisions, which are defined as “the ongoing
combination of resources, through integration, and their application, driven by operant resources
— the activities of actors” (Vargo & Lusch, 2011, p.184). When actors interact with each other
and integrate resources to co-create value, the result is always temporary. Therefore, the process

of resource integration is to be regarded as continuous (Akaka et al., 2012).

Findsrud et al. (2018) suggest that resource integration is generally seen as an empirical
phenomenon, but that a specific definition of the phenomenon is yet to be agreed upon. Therefore,
they have performed a significant search and review of previous research to compare definitions
of resource integration, and highlight three characteristics that are prominent in previous attempts
at defining the concept and that seems to be agreed upon. First, resource integration requires
competence, that is, knowledge and skills. Second, resource integration requires activity, of which
there are different levels. Activity nonetheless implies the combining of resources, by for example
the application of resources, operation on resources, or incorporation of resources. Third, value
co-creation is the outcome of resource integration. An analogy could be made of a human that is
driving a car. The human has competencies that are necessary to drive and control a vehicle. The
competencies are knowledge and skills, thus, operant resources. Combining these operant
resources with an operand resource, in this case the car, and therefore activating the operand

resource means that value can be created.
So far, it has been established that actors must integrate resources in order to create value.
However, it is also helpful to understand where these resources come from. According to Vargo

and Lusch (2011), potential resources to integrate can stem from several sources, either separately,

12



or most frequently, combined. They argue that there are three different types of sources: private,
market-facing or public. First, private sources can include self or relatives. Second, market-facing
sources can include sources enabled from economic exchange with other actors. Third, public

sources can include open access to governmental sources.

Furthermore, since each value creation context and interaction is unique, the beneficiary of a
service always subjectively determines the experiential value created (Vargo & Lusch, 2008). This
implies that resource integration is contextual, which can be better understood by the following
quote: “the usefulness of any particular potential resource from one source is moderated by the
availability of other potential resources from the other sources, the removal of resistances to
resource utilization, and the beneficiary's ability to integrate them” (Vargo & Lusch, 2011, p.184).
Simply put, value co-creation is determined by the ability to access, adapt and integrate resources
(Akaka et al., 2012). Simeoni and Cassia (2019) exemplifies this with a more practical approach
from the perspective of a vehicle supplier, suggesting that companies can increase value creation
by supporting their customers (the beneficiaries) to integrate its offered resources with the

beneficiaries’ private resources, such as driving skills, or public ones, such as roads.

2.2 Research Gap

S-D logic has mainly been studied at a metatheoretical level, therefore, VVargo and Lusch (2017)
recommend bridging research activities to midrange theoretical level. As S-D logic research
progresses, Vargo and Lusch (2017) encourage and expect to see an increase in evidence-based
research and empirical exploration. However, it is important to note that this type of research has
previously not been neglected in S-D logic, but has mainly been discussed in practice-oriented
publications. Practice-driven and theory-generating activities will therefore most likely become
increasingly prominent in academic S-D logic research (Vargo & Lusch, 2017). Furthermore,
research is largely striving to develop a more practical S-D logic framework for value co-creation
in service ecosystems, and research is also taking on a focal actor perspective (Simeoni & Cassia,
2019). This perspective is “aiming at designing or managing actor engagement with the intent of
improving resource integration and value co-creation” (Storbacka et al., 2016, p.3009).

13



Many academic S-D logic studies taking on a resource integration perspective have been
conducted with a central focus on analyzing a service ecosystem’s resource integration and value
co-creation processes (Schulz et al., 2021). Although the importance of resource integration has
been established, there are still unexplored areas of the phenomenon where the understanding
needs to be improved. More resource integration studies are necessary as relatively few have tried
to define and conceptualize the phenomenon (Findsrud et al., 2018; Peters et al., 2014). Akaka et
al. (2012) also suggest that more research and empirical studies are necessary to increase the
understanding of resource integration. This goes in line with the suggested increase in evidence-
based research, empirical exploration (Vargo & Lusch, 2017) and development of a more practical
framework (Simeoni & Cassia, 2019). Akaka et al. (2012) suggest studying service ecosystems
and how the reconfiguration of these can help companies facilitate resource accessibility,
adaptability and integrability. Furthermore, Schulz et al. (2021) recently conducted a resource
integration study and argued that there was a need for more studies of this kind to explore nascent
service ecosystems, as theirs was one of the first to do so itself and previous studies have mainly

researched established service ecosystems.

Recent empirical studies have raised new inquiries towards the future of resource integration.
Taking on a resource integration perspective to explore a nascent service ecosystem, Nosi et al.
(2017) studied the role of value co-creation for private consumers’ electric car buying intentions.
The findings showed that new technologies can generate barriers to value co-creation, and
customers seemed to prefer relying on company resources rather than on their own. Furthermore,
the findings also showed that as a consumer, trusting one’s own competencies and being involved
in initiatives for value co-creation could be drivers for incentivizing the buy of an electric car (Nosi
et al., 2017). These insights reveal unanswered resource integration questions that demand to be
explored, such as “what barriers can new technologies generate for resource integration?” and
“do customers wish to be involved in value co-creation initiatives? . Continuing, Koskela-Huotari
et al. (2016) conducted a resource integration case study that aimed to improve the understanding
of innovation in service ecosystems. The authors showed that the roles of both existing and new
actors were redefined when reconfigurations occur in an ecosystem. For example, one company

had seen its customers go from traditionally being passive to taking on a more active role. Based
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on this, it would be interesting to know more in detail from a resource integration perspective how

this can occur in other empirical contexts, demanding exploration of the topic.

2.3 Theoretical Framework

The literature review highlighted the growing importance of S-D logic and resource integration to
academics and industries. Combined with the established research gap, this allowed for the
construction of a theoretical framework. Illustrated in Figure 1, the theoretical framework is based
on a framework presented by Kleinaltenkamp et al. (2012) that conceptualizes resource
integration. The following three parts of the conceptual framework by Kleinaltenkamp et al. were
deemed to be particularly relevant for this study as they go in line with- and neatly summarize core
literature review concepts: 1) Resource integrators (actors) 2) use resources (operand or operant)
3) for integrating resources. These parts are illustrated in the vertical process on the right-hand
side of Figure 1. Furthermore, the problematization narrowed down the focus on resource
integrators from being actors in general to being B2B beneficiaries in particular. This is because
the B2B context was deemed to be especially interesting, providing complex change processes,
and service beneficiaries are in this study’s focus. Thus, resource integrators are depicted as B2B
beneficiaries in Figure 1. Studying how the adoption of a new technology influences resource
integration is an idea that stems from this study’s established research gap. The theoretical
framework incorporates this study’s research questions in the horizontal process starting from the

left-hand side in Figure 1.
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Resource integrators
(B2B beneficiaries)

use

resources
(operand or operant)

how does the change
adoption of for
New technology enable integrating resources
hinder

Figure 1: Theoretical Framework (inspired by the Kleinaltenkamp et al. (2012) resource

integration framework).

To summarize the theoretical framework depicted in Figure 1, it illustrates that resource integrators

use operand or operant resources for integrating resources. Furthermore, the theoretical framework

has been adapted to answer this study’s research questions by exploring how the adoption of new

technology can change, enable and hinder resource integration.
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3. Methodology

In the following chapter, the processes that were undertaken to produce this study are presented.
First, the choice of taking an inductive qualitative approach is motivated (3.1) and the research
approach is discussed (3.2). Then, the processes of data collection (3.3) and analysis (3.4) are
presented. Finally, the trustworthiness of the collected data and the performed analysis is
evaluated (3.5).

3.1 Methodological Fit

This study used an inductive qualitative approach. Several reasons motivated the use of this
approach. First, a nascent empirical context was explored with an aim to generate new theory, and
qualitative research typically narrows down such open-ended inquiries (Bell et al., 2019). Second,
the FCEV industry was highly uncertain with many questions to be answered, why the inverted
pyramid approach of asking a broad question that narrows down to the how’s and why’s (Agee,
2009) was found to be applicable for this study. Third, it was deemed important to incorporate
human interactions and experiences to understand the shaping of the industry. Although qualitative
research generates deep insights, it falls short on delivering generalizable, more tangible insights
(Adams, 2015). However, Bell et al. (2019) explain that the goal of qualitative research is not to
generalize to population but to theory, and quality should be assessed based on the theoretical

inferences made from empirical data.

3.2 Research Approach

An inductive qualitative research approach was deemed preferable for deep diving into
interviewees’ environment. The research approach also helped avoid the “test room method”
where researchers control the environment and manipulate specific variables leading to an
inorganic approach, as explained by Bell et al. (2019), and therefore derive theory from
observations as opposed to the contrary. As the FCEV industry was assessed, it was deemed most
relevant to lead with understanding the market without getting cornered into a static approach
(Denzin & Lincoln, 2005).

17



3.2.1 Case Study

The case study approach was chosen for this study as it allowed the generation of deep insights on
a clearly defined topic. More specifically, a multiple case study approach examines multiple
companies operating with a common work scope that is unique to them (Denzin & Lincoln, 2005).
The multiple case study approach is better for cross-analyzing data between situations (Yin, 2003)
and was therefore deemed suitable for this study. The FCEV industry makes for a particularly
interesting context as it is still in its infancy in terms of market development and is being discussed
as a viable sustainable alternative to current technologies. As the case study approach allows for
answering “how” and “why” questions (Eisenhardt & Graebner, 2007; Yin, 2009), it was deemed
effective for answering the research questions in this study. Because resource integration in the
FCEV industry was expected to be full of complexities and kinks due to the industry being nascent,
and it was a relatively bound situation seldom replicated in other fields, this study demanded a
case study approach. An ideographic approach, unique to case studies, is used for its purpose of

highlighting the unique traits of each company that was interviewed (Denzin & Lincoln, 2005).

3.2.2 Considerations
This study was conducted in a joint effort with Scania, whose involvement was limited to
requesting the general scope of the study. All of this study’s parts, such as the empirical findings

and analysis, were written at the authors’ sole discretion.

3.3 Data Collection

Data for this study was collected through semi-structured interviews, a design which allows for
shifting discussions and elaboration on new insights while remaining structured, methodical, and
time conscious (Bell et al., 2019). A total of 17 interviews were conducted with an average length

of 49 minutes.

Interviewees were selected based on a predefined set of criteria, and a snowball sampling method
was used to establish contact with the interviewed actors. Interviewees had diverse roles and were
knowledgeable about their companies’ FCEV projects, thus enabling a deep understanding of the
situation. Methodological choices regarding data collection, including choosing a semi-structured

interview design and selecting interviewees, are elaborated on in the following paragraphs.
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3.3.1 Understanding the Problem

In order to arrive at a thorough understanding of the chosen topic, the authors relied on academic
backgrounds in management, finance and economics. However, the study explored theories that
the authors were initially unfamiliar with. In order to reach a level of knowledge that would allow
for deeply diving into the theory and the problem, multiple meetings and discussions were attended
with the supervisor of this study who is a prominent researcher in the field of S-D logic, in addition
to having read publications and articles. Moreover, in order to develop an understanding of an
equally unfamiliar industry, several informal discussions were undertaken with Scania employees
and a hydrogen vehicle conference was attended. Furthermore, two interviews with companies
using BEVs were conducted in order to draw comparisons and contrast that knowledge to the

FCEV oriented discussions.

3.3.2 Interviewee Selection

Interviewees were selected based on criteria that predominantly sought to only include companies
that had already adopted and operated hydrogen trucks. The reason for this was that interviewees
were required to be able to describe their actual experiences of using the new technology. In two
exceptional cases, interviewees were selected for their nature of work that was closely involved
with FCEVs. Furthermore, companies were required to operate in developed countries where it
was possible to purchase hydrogen trucks, as this ensured relatively similar conditions for the
trucks’ deployment and operation. A wide set of companies was selected to gain a more diverse

set of insights, that would in turn be more generalizable as explained by Polit and Hungler (1991).

As the FCEV technology was nascent and the trucks had just recently started to be produced and
delivered to customers, potential interviewees were few and hard to find. Additionally, language
acted as a barrier as it reduced the potential number of companies and employees to interview.
Companies were mainly discovered by means of attending a conference, reading articles and
approaching actors that worked with FCEVs. These actors were contacted directly, seeking the
most knowledgeable personnel on the topic, mostly were not more than one or two individuals as

a result of the hydrogen technology only representing a small part of total truck operations.
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Interview Company | Country | Role Date Duration
1 A DE Process and Project Manager 2022-03-11 |55 min
2 B NO Hydrogen Project Leader 2022-03-11 | 58 min
3 C SE Development Manager 2022-03-15 | 60 min
4 D DE Mobility Concept Manager 2022-03-16 |57 min
5 E DE Business Unit Manager 2022-03-17 | 60 min
6 F CH/AT [ Head of Quality and 2022-03-23 | 53 min
Environmental Management
7 E DE Product Manager 2022-03-23 | 44 min
8 G CH CEO 2022-03-24 | 45 min
9 H NL Owner 2022-03-24 | 30 min
10 I CH Business Strategy Manager 2022-03-24 | 32 min
11 J GB Chairman 2022-03-25 | 61 min
12 K BE Project Engineer 2022-03-25 |55 min
13 L us Technology Program Manager 2022-03-25 | 60 min
14 M SE Transport Manager 2022-03-29 | 37 min
15 (follow-up) | L uUs Technology Program Manager 2022-03-29 | 40 min
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16 B NO Corporate Logistics Manager 2022-03-30 |41 min

17 N CH Managing Director Switzerland | 2022-03-30 | 50 min

Table 1: Overview of Interviewees.

Interviewees included Project Managers, Transport Managers, Managing Directors amongst
others. Due to the limited number of relevant employees at each company, one to two individuals
at 14 different companies were interviewed, representing a large share of the actors who had
adopted hydrogen trucks at the time. An overview of interviewees is presented in Table 1. The
diversity of interviewees’ roles was important as each individual had a different scope that was
able to contribute to the study and depict different practices occurring in the organization allowing
the study to reach saturation. Furthermore, an aim was to interview employees with deep insights
into company operations, thus, individuals with significant responsibility were interviewed. A
snowball sampling method, as explained by Bell et al. (2019), was used as interviewees were asked

to recommend professional peers to approach for interviews.

3.3.3 Interview Design

A semi-structured interview design was used for this study’s data collection. The semi-structured
interview design allowed for a methodical way of collecting data, and enabled depth in exploring
the research question while maintaining relevancy and time-efficiency (Gill et al., 2008). The
interviews were planned around several rough themes aimed at understanding actors’ operations
and business development and other interesting arising themes, for which strategically worded
questions were attached that enabled pivoting in pursuit of any new insights that arose during the
interviews. The questions were curated to promote relaxed and insightful interviews, commencing
with easy and less sensitive questions to lead the interview and help build rapport with the
interviewee. Questions that sought to go deeper into the research topic and could be considered as
challenging were asked during a later stage of the interview. The interview guide is shown in
Appendix A.
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Interview themes were crafted to understand suitable aspects for building knowledge around the
topic, and they were loosely worded to allow for adaptation to new learnings that could potentially
unfold from the interviews. Examples of new themes that unfolded from the interviews included

infrastructure, truck drivers and maintenance.

3.3.4 Conducting Interviews

The interviews were held exclusively online due to the nature of participants operating in different
countries, thus being difficult to meet in person. The Microsoft Teams conferencing tool was
exclusively used for the interviews, as it offered a secure and reliable method of communication
with an embedded transcription feature. The interviews were recorded to allow the authors to
return to the recordings along the research process and ensure that everything was correctly
understood. Furthermore, the interviews were conducted in English, as interviewees were diverse
and English was the main common language. When conducting interviews, there is a risk of
interviewee fatigue (Adams, 2015), which is why a target was set to achieve an interview length
of 45 minutes. In the end, the interviews ranged from 30 to 61 minutes with an average length of
49 minutes, therefore meeting the intended interview length. Table 1 presents an overview of

interviewees.

3.3.5 Data Documentation

Responsibilities to document and lead the interviews were alternated between the authors as one
led the interview and the other took notes, ensuring cohesiveness and efficiency. The interviews
were recorded and information was handled in accordance with GDPR regulations: the required
GDPR documents were submitted to the Stockholm School of Economics (the university), consent
forms to collect personal data were signed and obtained from the interviewees and personal data

was deleted upon the completion of this study.

3.4 Data Processing and Analysis

The 17 interviews conducted resulted in more than 101,500 transcribed words. In order to maintain
efficiency and use the most accurate information and avoid data pileup, the interviews were
transcribed within 24 hours. Then, a thematic coding method was applied to the transcripts, as

constantly referring back to the transcribed interviews would have been tedious and inefficient,
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risking that insights would be lost along the way (Bell et al., 2019). Furthermore, the interviews
were coded independently by the authors to allow triangulation of insights and reduce the risk of

bias.

First order codes Second order codes
s A £ = 29 Themes
Identified Resources Theory-informed Categorization
Truck
Truck Drivers 3 -
Focal Resource in the Enablers to Resource
. Resource Integration Process Integration
Maintenance
: / Other Core Resources in the Hindrances to Resource
Fueling Infrastructure - )
Resource Integration Process Integration
Brand Image Broader Resource Enablers and Hindrances
Integration Processes to Resource Integration
Route Planning
Legislation
Business Model

Figure 2: The Coding Process.

Figure 2 illustrates the coding process that was performed on the interview transcripts. Initially,
the main topics that were raised by interviewees were highlighted and categorized into first order
codes. The categorization of topics was done more practically-oriented, as they were categorized
based on the resource discussed. This structure was meant to be intuitive since the aim of this study
is to examine how the adoption of a new technology can influence, enable and hinder companies’
resource integration processes. Therefore, it was also necessary to identify the types of resources
that beneficiaries were integrating and categorize these before diving deeper into the details. The
first order codes were then consolidated into second order codes, performing a more theory-
informed categorization. First, the truck was identified to be a focal resource in the resource
integration process, as it was the new technology and absolutely central to the interview
discussions and analysis. Second, truck drivers, maintenance, and fueling infrastructure were

identified to be other core resources in the resource integration process, as they were necessary for
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the focal resource to operate. Third, brand image, route planning, legislation, and business model
were identified to be part of the broader resource integration processes, as they were not as central
as the focal resource or other core resources, but still relevant for the resource integration process.
As interviewees discussed the benefits and problems of adopting the new technology, the insights
from the coding process eventually informed the increasingly theoretical three main themes;
enablers to resource integration, hindrances to resource integration, and both enablers and

hindrances to resource integration.

3.5 Trustworthiness of Study

This study’s quality and rigor is important as the study seeks to pave the way for academic research
in the theoretical field of S-D logic and resource integration. To ensure this study’s trustworthiness,
the accepted set of criteria proposed by Lincoln and Guba (1985) were followed. The criteria
include credibility, transferability, dependability and confirmability and is specifically adapted for
qualitative research as quantitative research criteria, such as generalizability or replicability, are

not compatible with qualitative research.

3.5.1 Credibility

Credibility, otherwise referred to as internal validity (Bell et al., 2019), relates to the practice of
ensuring that the analysis correctly depicts a tenable interpretation of data and interviewees
perspectives, otherwise referred to as the confidence in the truth of the findings (Lincoln & Guba,
1985). Credibility was ensured by means of triangulation as conclusions were drawn independently
by the authors, eliminating bias from the process. Additionally, member checks were conducted
where conclusions were shared with the interviewees, assuring that the authors’ interpretation

reflected interviewees’ thoughts.

3.5.2 Transferability

Transferability describes the external validity of research (Bell et al., 2019), in other words the
research viability in other areas or use cases (Lincoln & Guba, 1985). As qualitative research is
concerned with generating deep knowledge in a narrow topic (Bell et al., 2019), the research

becomes rather unique. Lincoln and Guba (1985) explain that to merit transferability, researchers
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should go into deep detail and description of the depictions relayed, also helping future researchers

adopt findings into new empirical contexts, something that this study strives to follow.

3.5.3 Dependability

Dependability is similar to credibility but more concerned about whether the research can remain
relevant in the future and whether other researchers can test it to be dependable and repeatable
(Bell et al., 2019; Lincoln & Guba, 1985). In order to achieve confidence in the rigidity of this
study against time, an external audit was employed as recommended by Lincoln and Guba (1985).
The external audit was done by presenting the findings of this study to industry experts who were
not participating interviewees, and triangulating the findings among them to stress test the results

and ensure robustness.

3.5.4 Confirmability

Confirmability is concerned with limiting personal opinions and biases from affecting the integrity
of a study and limiting the possibility of any vested interest from compromising the truth (Bell et
al., 2019). Establishing confirmability is important to ensure that the findings are consistent with
the intended insights detailed by the interviewees. In this study, confirmability was established by
maintaining an audit trail of the research process encompassing internal and external
communications along with a record of the analysis, readings and thoughts. Moreover, findings
were triangulated among the authors and external experts to narrow down the corroborating
findings, as detailed by Lincoln and Guba (1985). Finally, following the recommendations of
Lincoln and Guba, reflexivity was established as the authors relied on their diverse experiences to

avoid viewing issues from the same lens and fall into similar pitfalls.
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4. Empirical Findings

In this section, the main empirical findings from the conducted interviews are presented. First, the
findings related to the focal resource are presented (4.1). Second, the findings related to other
core resources are presented (4.2). Last, the findings related to the broader resource integration

processes are presented (4.3).

4.1 Focal Resource in the Resource Integration Process

Interviewee discussions revealed that the hydrogen truck was the main resource in focus, thus
motivating the classification of the hydrogen truck as the focal resource. Hydrogen trucks showed
similarities in fueling and range to diesel trucks. This became especially evident as interviewees
compared it to BEV trucks, a technology that posed its own set of differences. However,
interviewees shared that FCEV trucks posed both benefits and problems, which will be further

illustrated in the following sections.

4.1.1 Truck

Several interviewees raised the technical constraints of hydrogen trucks as being a question of
“size, dimension and weight”, explaining that most hydrogen trucks were heavier than diesel trucks
as an effect of the fuel cell system. This created payload issues, and even though the hydrogen
trucks were still lighter than BEVs. Generally, the importance of payload was related to the type
of operations that the company pursued, as it could pose a problem for weight restricted transports
but not for volume restricted transports. It should be noted that some companies found the payload
restriction to be a deal breaker while others did not, but it nonetheless appeared to be important to
most. One company described that due to the limited payload, they have had to take other routes.
Countries such as the USA have tried to counteract this issue by raising their payload limit for
fossil free trucks on public roads, but it was still insufficient at matching diesel trucks’ payload in

certain cases.
“In comparison to diesel, it is roughly 10,000 pounds less of cargo that you can move with

vour truck. That is a seriously limiting factor, not critical in some operations, /...I [but] if

you are going to a warehouse 76 miles away, you cannot make the trip.” (Interviewee 13)
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Other issues for companies adopting and using hydrogen trucks were the reliability of the fuel cell
system and the involvement of several actors in supplying the truck. Although coordination efforts
had been made in advance to get the truck functioning properly, there were problems with
integrating the fuel cell system and tanks with the trucks. Some companies also experienced
problems with software failures. Companies acknowledged that FCEVs were a new technology,
that actors were learning, and that trucks were produced in limited amounts, but still, the problems
made several companies want to purchase a fully ready vehicle instead. One interviewee explained
that the reliability of hydrogen trucks had been quite good, even though customers wanted to see
at least the same level of performance as for diesel trucks. However, downtime was still worse for

hydrogen trucks than it was for diesel trucks, directly influencing operations and profits.

“I think the main issue is the fact that the technology of fuel cell trucks is not ready yet.
There is just no development. We had a lot of downtime due to software issues, the fuel cell
not communicating with the electric drivetrain, starting the truck up - it took like half an

hour to get the truck running.” (Interviewee 9)

4.2 Other Core Resources in the Resource Integration Process

In order for companies to successfully operate their hydrogen trucks, other core resources than the
focal resource were needed. This section aims to highlight the findings of several other core
resources that have been identified and present the complexities associated with these resources.
Along with hydrogen trucks comes a complex ecosystem, as companies were required to engage

in partnerships to gain access to resources such as fueling, repair and maintenance.

“We had to build a partnership of people who could deliver the whole ecosystem. From
the manufacture of hydrogen to the storage of hydrogen, the hydrogen fueling stations, the
repair and maintenance, the interim supply of hydrogen. There is a big ecosystem.”

(Interviewee 11)
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4.2.1 Truck Drivers
Many companies emphasized the importance of truck drivers’ willingness to cooperate on
operating hydrogen trucks for a successful project. One interviewee describes the importance of

truck drivers by the following quote:

“The driver makes or breaks your project. If you have a driver that wants to do this, you
are going to have a good project. If you have a driver that does not want to do this, it is

going to be a bad project.” (Interviewee 12)

Companies had different backgrounds of introducing new technologies and reducing emissions.
Employees and truck drivers in experienced companies showed curiosity towards new
technologies, although they wanted to learn how to use the hydrogen trucks first in order to feel
comfortable. Many companies explained that their truck drivers loved the new trucks, as they were
proud and never wished to switch back to diesel trucks. The truck drivers enjoyed the improved
and more sustainable working environment with “quick acceleration, very low noise and easy to
drive”, resulting in increased employee satisfaction. Several truck drivers shared that the trucks
were more responsive, making altitude climbing in topographic conditions more enjoyable.

Generally, truck drivers shared that it felt “clean” to drive hydrogen trucks.

“Benefits are obviously non-emitting, better driving experience. Literally, every driver |
spoke to, and | think I spoke to all of them, told me that he is very proud, and he would
never want to switch back to a diesel truck and he is very happy. So, the employee

satisfaction is extremely high.” (Interviewee 8)

Furthermore, junior and senior truck drivers differed in their attitudes towards using hydrogen
trucks. While companies believed that a new generation of truck drivers were more attracted to
sustainability and driving hydrogen trucks, older truck drivers appeared to show more of a general
resistance to new technology. One company explained that for its truck drivers, the most important
thing was that they could do their job properly and at least to the same level as with diesel trucks,
otherwise, the truck drivers would show resistance. The truck drivers’ interest in sustainability was

secondary, as they were more interested in reducing problems directly affecting themselves, such
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as noise levels. Some truck drivers who tried early hydrogen truck models had negative

experiences, which were hard to reshape.

“We had a driver that said, after all, I do not want to drive it. So, it is resistance towards
new technology, which is still a little bit too early. But that has nothing to do with hydrogen
or with electric. It is something new where you might have issues, | see the resistance to

change.” (Interviewee 12)

Many truck drivers were trained on how to operate the trucks as effectively as possible. Training
included topics on the truck, safety, driving and fueling. Several interviewees described that they
were surprised by how easy it was to learn about these trucks. Training was mainly provided by

OEMs, frequently ranging from two to eight hours on a single day, which proved to be sufficient.

“[The training] was done by the OEM. They just told [the truck driver] about the engine,
about the car, they made a test fueling. They were simply at the fuel stations to see how

this works, it was also very easy.” (Interviewee 6)

Another interviewee raised awareness of the increased importance of training hydrogen truck
drivers to drive fuel consciously, since there could otherwise be more critical problems than purely
financial ones as with diesel. For example, the risk of running out of fuel increased due to the
sometimes limited hydrogen fueling infrastructure, a problem which is highlighted by the

following quote:

“You need to explain what will impact the fuel consumption of the vehicle. Because with a
diesel vehicle, it matters if you want to reduce your fuel consumption. Everything you do
matters, but you have enough diesel with you, so you are never going to have problems
with that. And it is so much more difficult with zero emission vehicles such as fuel cell

electric vehicles, you do not have as much fuel with you.” (Interviewee 12)
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4.2.2 Fueling Infrastructure

The topic of fueling infrastructure was prominent in the interviews, being central to the use of the
focal resource, and was oftentimes raised to illustrate issues. Access to infrastructure was widely
varying. For example, in Switzerland, there have been hydrogen projects ensuring access to a
network of fueling stations with one single fuel card as part of a pay-per-use business model.
Although some have still wished for more fuel stations in the country, companies explain that the
beneficial access to fueling infrastructure has been a key reason in choosing to deploy FCEVs in
Switzerland. On the contrary, many countries lacked hydrogen infrastructure. For example, one
interviewee explained that there were only six or seven hydrogen truck fueling stations in
Germany. The situation favored operations in smaller distances, such as waste management where
one station would be enough to sustain operations, opposed to long haulage distributions that
would require a change of business model to access a network of infrastructure all across the

country.

“Waste management is probably the biggest buyer of hydrogen trucks in Germany right
now. And this is also because they work locally: if they have one source of hydrogen, that
is enough. But if you are a company which drives all over Germany, you will have to have
a kind of network. An actual logistics company will have problems transforming their
business model to hydrogen because well, there are not enough fuel stations.” (Interviewee

1)

However, some did not have access to any fueling stations at all, arguing that there was a “chicken-
and-egg” problem where fuel providers wanted to ensure that there would be more hydrogen
trucks, and hydrogen truck providers wanted to ensure that there would be satisfactory access to
fuel stations. One solution for some companies was to use mobile refueling until the demand would
become sufficient. However, one interviewee stepped out of his role to solve this problem by
signing a letter of intent to exclusively fuel at the provider’s station, something that the interviewee

had never done previously for diesel trucks.
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“[The fuel providers] say that we must have a certain number of vehicles so that they can
have some economy in the stations, so, we are signing a letter of intent to promise that we

have 10 vehicles refueling at this station.” (Interviewee 3)

With the introduction of new vehicle technology, several interviewees cited that they needed to
rethink how they cooperated with OEMs and other market actors. For example, companies
expressed that especially for fuel stations, OEMs should cooperate more with actors in order to
make the ecosystem function. Companies showcased that they were interested in how the market
was shaped and how the product was distributed, but considered themselves to be too small to have

any influence, prompting them to seek partnerships.

“We kind of need to have partnerships because without partnerships we would be way too
weak as an economic branch or as a company itself to have a say in where the technology
is supposed to go or where availability needs to go or need to come so that we can have a

feasible model of business.” (Interviewee 1)

Furthermore, interviewees raised the issue of fuel station pressure as it was sometimes adapted for
passenger cars rather than trucks, implying that trucks could only be filled to half of the maximum
capacity. Several interviewees also explained that hydrogen stations had a limited amount of
hydrogen, only enough for a few trucks each day. In fact, some stations had run out of hydrogen,
and several stations had also been closed for maintenance or accidents, whereby their reliability
has been questioned. One interviewee also explained that the hydrogen fueling infrastructure had

not linearly scaled up with the increase of hydrogen trucks.

“The challenges when you introduce such a new technology, the infrastructure also needs
to scale up at the right pace. And that is where we were. We were having some challenges
in Switzerland, sometimes some filling stations ran out of hydrogen. And then it was
difficult to refuel the trucks. /.../ The hydrogen infrastructure structure was not able to cope

and scale up as quickly as the hydrogen consumption.” (Interviewee 17)
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Reliability problems were also raised by interviewees who experienced unforeseen delays at the
hydrogen fueling station, for example caused by unannounced inspections or even frozen fuel
station pipes. These problems could have troubling consequences for companies, as illustrated by
the following quote:

“When you fill up hydrogen in wintertime and when there is a huge humidity in the air, the
pipe is combined with the car and it is frozen. To separate it costs the driver 10 minutes.
All these issues are very difficult. Also, these hydrogen stations have inspections there and
they do not inform you about the inspection. Then the drivers go there and there is
inspection time. So it is a hard way, and you can really get in trouble when you do not take

this into account.” (Interviewee )

Several companies explained that they considered, decided, or already finished building their own
fueling stations, integrating fuel production into their business, as a result of the limited
infrastructure. Interviewees said that this was a new approach compared to previous diesel
operations. Another reason why companies integrated fuel production was independence, as fuel
prices had been fluctuating and severely impacting operations, while it was also said to be a way
of securing access to green hydrogen. Some companies explained that they would produce fuel

fully on their own, while other companies would involve other market actors in the process.

“No one could provide us with hydrogen. So if we wanted to move on before providers
were ready with their infrastructure we had to build our own. So that is the only reason

why we are dealing with the production.” (Interviewee 2)

To make up for the lacking hydrogen infrastructure, some companies with smaller operations
sought quick fix solutions. These solutions were suboptimal as the supply of hydrogen was

unpredictable and problematic. The situation was described by one interviewee:
“We had to work with one of the scientific facilities here that produced some hydrogen that

they could give us on some days, but at a different pressure type that was required for the

trucks, so we could only fuel our trucks about half of what we actually needed. /.../ And
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that was complicated, because at the same time, hydrogen was not always available at

their small gas station. ” (Interviewee 1)

4.2.3 Maintenance

Hydrogen truck maintenance was raised by interviewees to be central to successful focal resource
operation. Although some companies experienced problems with fuel cell integration, some did
not experience any problems at all. Many companies expected a reduced need for hydrogen truck
maintenance compared to diesel trucks, as hydrogen trucks had fewer moving parts and removed

the need to replace parts that would be abundant in diesel trucks.

“[Benefits have been] maintenance, less oil, less hydraulic components, much easier to
handle. /.../ You have less vibration, less emissions, better noise level and when it comes
to the trucks, you do not have the combustion engine where you need to change oil spark

plugs, set the valves. All that does not exist anymore.” (Interviewee 7)

Interviewees explained that few mechanics with appropriate knowledge to service hydrogen trucks
and hydrogen fuel stations existed on the market. While one company reached out to the OEM
supplying the hydrogen trucks, requesting training and a certification for its mechanics, several
other companies have struggled with mechanics training since they needed to be able to operate
on high voltage or the consequences could be fatal. The required education could stretch for at
least half a year. Although efforts to train more maintenance experts were increasing, the progress
overall remained slow and companies would not be able to service their hydrogen trucks as
conveniently as diesel trucks in the near future. One interviewee discussed companies’ interests

for mechanics to learn to operate on FCEVs:

“There is a keen effort from the vehicle manufacturers in our area, and the training
colleges that are working on mechanics in our zone to build these programs, because there
is a lot of pressure in our zone to move in this direction that everyone is recognizing.”

(Interviewee 13)
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Mechanics’ limited expertise related to the availability of workshops capable of servicing
hydrogen trucks, as interviewees shared that the number of workshops available for servicing
hydrogen trucks were limited compared to those servicing diesel trucks. In fact, many companies
described that solely the OEM was able to service the truck in its specific workshops. Therefore,
some customers who experienced breakdowns and problems with their hydrogen trucks had to
wait long for maintenance, criticizing the high dependency on the vehicle supplier. For example,
problematic trucks were sent to other countries and spare parts had to either be shipped by air cargo
or slower transport alternatives when the parts were too large. Another interviewee explained that
for light services and maintenance, local help existed, otherwise mechanics had to travel from

another country.

“There are not a lot of places where you can do repairs, there is basically only your
supplier. If you have a problem with the fuel cell, which we did, the vehicle was gone for
about two months. Because there was a problem with that, they had to replace it and to
replace it, they had to [receive] it and it is not something you can do as easily as with a
diesel motor. /.../ That kind of dependency is not good and that is a problem. We would

really appreciate it if there would be a lot more diversity in supply.” (Interviewee 1)

As a result of the above-mentioned problems with accessing maintenance and in order to reduce
downtime, some companies instead decided to take on a more active role and build their own

workshops.

“When you have a problem with a truck and you call your partner company, it needs two
days before they are there and can repair the trucks and the other truck stands there four

days perhaps with a small issue that you can solve by yourself, often in half an hour.’

(Interviewee 5)

4.3 Broader Resource Integration Processes
Continuing from the focal resource and the other core resources in the resource integration process,
interviewees described additional resources affecting operations either directly or indirectly. These

resources were categorized as belonging to the broader resource integration processes. In this

34



section, the findings regarding the most relevant resources in the broader resource integration

processes are presented.

4.3.1 Brand Image

Interviewees described both expected and unexpected marketing benefits incurred by the adoption
of hydrogen trucks. Some found that they were garnering great support and attention from their
direct customers, and one interviewee even noticed an “extreme marketing impact” which created
more meaning for the company. One company experienced that its customers wished to use the

hydrogen truck for their own marketing campaigns:

“[The hydrogen truck] had a huge marketing boost. A lot of our customers in Switzerland
have invited us just to take the truck and park it in front of their headquarters, so that

anyone can say ‘yes, we drive this truck with hydrogen’, [ am sure.” (Interviewee 6)

Marketing benefits were not only related to customers, as one interviewee explained that it became
easier to recruit new, good truck drivers that were attracted by the premise of sustainability. Truck
drivers also wanted to work for a company with a good reputation, which stemmed from the

adoption of hydrogen trucks.

“We can see that the way our customers are talking about us and people look at us when
we are looking for new employees, it is very easy for us to get new and good employees
and they are very stable. And the rumors about us as a company, | think that may be

priceless.” (Interviewee 2)

One interviewee described that in Switzerland, the bar had been raised as it could even be seen as
a competitive disadvantage not to have a hydrogen truck rather than a competitive advantage to
have one. Moreover, some customers had taken an active role in shaping the actions of truck
operators by questioning not only their price but also their carbon footprint, demanding change

towards more sustainable solutions when negotiating for deals.
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“Today when we sign contracts with customers we get two questions: ‘what is your price?’
and ‘what are your efforts on sustainability, what is your carbon footprint?’” (Interviewee

4)

4.3.2 Route Planning

Range had a significant impact on operations and was therefore raised by interviewees as being
central to route planning. One company described that with BEVSs, it would have needed twice the
amount of trucks to replace diesel trucks, thus also twice the number of truck drivers,
acknowledging that hiring truck drivers already is an issue today. This was not the case for
hydrogen trucks, as it allowed companies to more conveniently switch to these trucks without

worrying about adjusting their route planning process.

“Especially for this hydrogen project, we see that it works. We use these trucks today equal
to all of the other day trucks. We do not have to adapt route planning or something like

that, we use it like any diesel truck.” (Interviewee 5)

Although offering better range properties than BEVs, hydrogen trucks still offered shorter range
than diesel trucks. With hydrogen trucks, however, some argued that range was not a problem
since truck drivers need to rest anyways. Most companies had a positive attitude towards the range
of hydrogen trucks and believed the technology to be well suited for long haul distribution,

especially for the ones needing to return in a single trip.

“For the trucks that usually are running around our greater region, but do have some
pretty long runs and then sometimes need to get all the way out to a city 300 something
miles away, it is going to be much, much, much more effective to be on a hydrogen vehicle
than on a battery electric for that type of load one. You can get there in one run, you do

not need to stop for fuel on the way.” (Interviewee 13)

4.3.3 Legislation
Several interviewees cited the influence of environmental goals and targets set by the government

as a driver towards the shift for using renewable fueled vehicles. Such goals sought to limit the
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amount of CO2 produced by companies by setting a cap to how much CO2 they can emit,
pressuring companies to adopt, for example, hydrogen vehicles. Interviewees in some countries
have cited high taxes imposed on polluting vehicles as a prohibiting factor for using fossil fuel
trucks, indirectly favoring the use of fossil-free vehicles.

“The reason why the trucks were rolled out in Switzerland was because of the Swiss heavy
duty tax. Switzerland had an initiative in the early ‘90s where they said ‘we want to

iB3}

preserve our alps, and if you pollute them, we want you to pay for it.”” (Interviewee 8)

Other interviewees highlighted stricter laws outright forbidding the use of certain emission
standards, and thus certain diesel trucks, in specific city zones. This benefited operations of
companies using fossil-free trucks. Another opportunity for hydrogen trucks was that they were
allowed to do business during previously forbidden hours, because of the reduced noise pollution
compared to diesel engines. This resulted in one company being able to extend operations and gain

new business opportunities.

“When it comes down to emission standards, there are certain areas in the city where
certain diesel engines are not allowed anymore. At certain places, you cannot go due to
the Euro 5 emission standard. You do not have that issue with the hydrogen vehicle. /.../
We used to not be allowed to work before six, or to clean certain areas at night, but with

electric vehicles, we are allowed to do that.” (Interviewee 7)

Some interviewees mentioned problems with limited legislation regarding hydrogen trucks,
resulting in confusion and lack of guidance. These interviewees demanded more legislation in the
areas of safety, operations, amongst others. One interviewee explained that the limited legislation
had made it difficult to navigate the transition from diesel trucks to hydrogen trucks, as illustrated

by the following quote:

“There are no rules in Sweden, so we are waiting for that. What safety must we have, where
can we park it, and so on? /.../ We must have the rules: what should the drivers think of,

what should we do if something happens, etc.” (Interviewee 3)
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On the other hand, legislation regarding hydrogen trucks did not appear to be lacking in all
countries. Therefore, legislation was country-specific. According to one interviewee in the USA,
safety training for first responders had taken place and guidelines regarding handling of hydrogen

existed, why legislation was said to be sufficient.

“There are also a series of strong requirements in our local fire codes, or local building
codes and stuff like that about how hydrogen gets handled, and safety training for first
responders. Our local zone has started getting training, in that there are a couple of

manuals that have been put together.” (Interviewee 13)

4.3.4 Business Model

Several interviewees described that OEMs’ business models for hydrogen trucks sometimes
differed from previously conventional ones regarding diesel trucks and related to the operation of
the focal resource. One example was the pay-per-use model which appeared to be particularly
prominent in Switzerland. The model entailed that the cost was incurred per kilometer driven, and
included repair, maintenance, fuel, amongst others. With this complete solution that included
everything but truck drivers, obstacles for the fleet operator to engage in hydrogen logistics and
deliveries were removed. When coordinated by a concentrated number of stakeholders, a complete
solution had the potential to optimize costs and reduce customer risk, because if the customer was
not able to drive the hydrogen truck, payment was not required. This proved to be beneficial for
adopting and using the hydrogen technology in its early phase, according to interviewees who

looked positively towards OEMs offering a complete solution.

“This means it was extremely easy for us and also for me to bring this decision to the
board, because we could say if the truck will not work, we cannot drive and we will not
pay. So, it was the absolutely perfect situation for it and what we see now when we look at
the total cost of ownership. We signed a contract for eight years with full service: the truck
is included, the hydrogen fuel is also included in the cost per kilometer. The costs, on top

of our total cost of ownership, is just our driver.” (Interviewee 4)
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However, the pay-per-use solution was not an option for all companies. For example, one
government organization explained that it was required to own the vehicles and was therefore not
able to subscribe to the pay-per-use business model. Even for those who were not restricted by
regulation, some considered themselves to be more conservative and wished to buy hydrogen
trucks as they previously had done with diesel trucks. For example, one interviewee was skeptical

towards truck suppliers going out of their core business area to focus on energy provision.
“I am not sure that the same supplier should supply trucks and hydrogen, because that is

related, yes, but they are very different technologies and they are two very different value

chains.” (Interviewee 2)
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5. Analysis

In this chapter, the empirical findings are analyzed with a S-D logic theoretical perspective,
particularly focusing on resource integration. First, aspects that were deemed to mainly be
enablers of resource integration are presented (5.1). Second, aspects that were deemed to mainly
be hindrances of resource integration are presented (5.2). Third, aspects that were deemed to be

both enabling and hindering resource integration are presented (5.3).

5.1 Enablers to Resource Integration

5.1.1 Brand Image

Having adopted hydrogen trucks, companies’ brand images improved in several ways which in
turn facilitated their resource integration processes. Operating sustainably was in some cases
essential to doing business and demanded by customers, thus being not only an enabler but a
requirement for integrating resources. This is strengthened by the need to use new technologies,
not because it became a competitive advantage to do so but because it became a competitive
disadvantage to not do so. Furthermore, companies’ customer attention and marketing impact
increased, which could reasonably be argued to convert to an increase in business and therefore

enable resource integration.

The improved brand image also facilitated resource integration as employer attractiveness
increased by the adoption of hydrogen trucks. This was especially true for attracting good and
stable truck drivers, as it changed from being hard to becoming very easy. As truck drivers are
core resources to the resource integration process and can make or break a project, having good

truck drivers is highly enabling for the resource integration process.

5.1.2 Route Planning

The maximum range of a truck was central to route planning. Although hydrogen trucks offered a
slightly more limited range compared to traditional diesel trucks, their maximum range still
outperformed BEV trucks. Given the goal of companies to maintain transport operations, one
company described that the changing from diesel trucks to BEV trucks would require double the
amount of trucks and truck drivers. It goes without saying that route planning and resource

integration practices would be severely affected and hindered by a decision to adopt BEV trucks.
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While one might think that the more limited range of hydrogen trucks compared to diesel trucks
would hinder the use of the focal resource for its intended purposes, the resource integration lens
shows that this is actually not the case. Hydrogen trucks would be able to replace diesel trucks, as
truck drivers were required by law to take rests routinely before the maximum range of hydrogen
trucks was ever reached. Therefore, companies did not have to adapt route planning for their
hydrogen trucks, but could continue to integrate resources in the same way as before and use

hydrogen trucks equally to diesel trucks.

5.1.3 Business Model

Although traditionally, companies have bought or leased their trucks from OEMs, new business
models were offered as part of hydrogen truck introductions and were shown to facilitate resource
integration. For example, the pay-per-use business model not only included all costs except the
truck driver, but also included access to energy and workshop infrastructure that was otherwise
problematic in the hydrogen truck ecosystem. While problems such as infrastructure access and
supplier coordination did not exist to the same degree with the previous technology, resource
integration routines have changed. With the offering of new business models, actors have been
trying to solve resource integration issues related to the new technology. As new business models
facilitate the use of the focal resource by reducing hinders to accessing other necessary resources,

these can be seen as enablers to resource integration.

The new business models also introduced new actors, changed roles of actors and as a result,
reconfigured the ecosystem constellation. For example, the supplier of the pay-per-use business
model took on a pure coordinating role, partnering with other actors such as energy or maintenance
companies, in order to be able to offer a more complete solution. The role of solely coordinating
without manufacturing was deemed to be a result of adopting the new technology, as it had not

previously been prominent in the diesel truck ecosystem.
Furthermore, relational ties were also affected by the new business models. For example, the pay-
per-use business model allowed beneficiaries to more easily contact their supplier without having

to coordinate contact with several different suppliers of trucks, energy, maintenance, amongst
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others. The coordination of communication appeared to be especially important when adopting
and using the new technology as companies experienced problems with contacting different

suppliers that did not want to take responsibility.

On a more practical note, suppliers wishing to offer a complete solution business models need to
change customer attitudes in certain cases as sometimes, they showed criticism of OEMs taking a

complete solution role.

5.2 Hindrances to Resource Integration

5.2.1 Truck

The new hydrogen truck resource constellation hindered companies from integrating resources the
way they used to and forced the companies to change their practices. As a result of the new resource
constellation of hydrogen trucks, the weight of hydrogen trucks exceeded the weight of diesel
trucks. Interviewees explained that even though hydrogen trucks weighed less than BEV trucks,
there could still be payload issues in certain business cases as weight is frequently important in the
transportation industry. This forced some companies to take other routes and most likely, some
operations could not be pursued. Although efforts were made in the USA to raise public road
payload limits for fossil free trucks, it was still not sufficient for properly operating hydrogen
trucks to the same extent as diesel trucks. The efforts made by governments to raise payload limits
however show how companies are affected by, and integrate, public resources such as roads and

legislation.

As part of the new resource constellation of hydrogen trucks, the fuel cell system had to be properly
integrated. To ensure successful integration, interviewees engaged in extensive coordination
efforts with suppliers, something that had previously not been necessary for diesel trucks, therefore
affecting relational ties and changing the ecosystem constellation. Nonetheless, many interviewees
experienced problems relating to the fuel cell systems integration. This caused an increase in
downtime, meaning the time that the truck is not being able to operate on the road. Downtime
directly hinders resource integration and beneficiaries’ profit as it is crucial for the use of the focal

resource.
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5.2.2 Fueling Infrastructure

Beneficiaries’ access to hydrogen fueling infrastructure showed to be highly country specific. With
the pay-per-use business model that was prominent in Switzerland, the access to fueling
infrastructure was relatively good as the business model included access to fuel stations. However,
the access to fueling infrastructure in most other countries was limited compared to diesel
infrastructure, restricting and negatively affecting certain operations, thus acting as a hindrance to
resource integration. For example, hydrogen fueling stations were few, had reliability problems
and were at certain times running out of hydrogen. Fueling stations sometimes offered the wrong
hydrogen pressure, thus, truck drivers were only able to refuel up to half of the truck’s maximum

capacity.

The roles of partnerships and supplier coordination appeared to be critical for making the hydrogen
truck ecosystem function as companies were sometimes too small to have an impact on their own.
The need to engage in new types of partnerships that were not previously necessary to integrate
resources can be seen to hinder the resource integration process. For example, several interviewees
raised the chicken-and-egg problem, where fuel providers were unwilling to build hydrogen
fueling infrastructure due to the limited number of hydrogen trucks, and truck suppliers were
unwilling to scale up hydrogen truck production due to the lacking hydrogen fueling infrastructure.
New partnerships also illustrate how ecosystem constellations and relational ties have changed

because of hydrogen technology.

Roles of actors have been redefined in the hydrogen truck ecosystem compared to the diesel trucks
ecosystem, significantly changing the ecosystem constellation and affecting relational ties. For
example, due to the limited hydrogen fueling infrastructure, some beneficiaries have had to take a
more active role by producing their own energy and building their own refueling stations,
something that had not previously been necessary in the diesel trucks ecosystem. In some cases,
this has resulted in the removal of the traditional fuel provider’s role in the hydrogen truck

ecosystem.
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5.3 Enablers and Hindrances to Resource Integration

5.3.1 Truck Drivers

Truck drivers had a central, dual role in resource integration as they displayed qualities of both
operand and operant resources. On the one hand, truck drivers can be categorized as operant
resources since they have a defined set of knowledge and skills that enables them to act upon the
focal resource and be a resource integrating agent. On the other hand, truck drivers can also be
categorized as operand resources as they are acted upon by route planners by providing them with
route plans and supporting guidance in order to create value and would not be able to do so without,

for example, route information.

Truck drivers were identified to be enablers to resource integration as evidenced by their positive
and willful participation in training. Truck drivers described how surprisingly quick and easy
hydrogen truck training was as the new technology showed similarities to the previous technology,
which resulted in an attitude conducive to resource integration. Since interviewees repeatedly
expressed that truck drivers did not enjoy change and emphasized the need for hydrogen trucks to
replicate the diesel experiences, the benefit of FCEVs became clear when interviewees recalled
their experiences with truck drivers. Therefore, the familiar nature of the technology allowed truck
drivers to integrate resources in a similar way as before. However, it should be noted that the
requirement of having new knowledge and skills for carrying out the resource integration process

can be somewhat hindering on its own, as explained later in the analysis’ maintenance section.

Furthermore, truck drivers played a crucial role in the hydrogen truck ecosystem, as they also did
in the diesel truck ecosystem. Operations essentially fall upon truck drivers as their ability to
integrate resources brings the entire resource integration process together. Truck drivers are able
to put the company’s resource integration processes to a standstill at will, thus hindering operations
and affecting overall business. This was evidenced by interviewees who explained that truck
drivers sometimes refused to drive the hydrogen trucks, therefore causing problems for the
resource integration processes. When truck drivers act on the focal resource, they also have a direct
impact on the fuel consumption and thus resource integration. One interviewee described that truck

drivers’ impact on fuel consumption was even more important for the new technology than the
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previous technology. Sometimes, truck drivers displayed a resistance to change, however, this was

often overcome as truck drivers who tried the new trucks enjoyed the new working environment.

The rules of resource integration can be difficult to change as truck drivers stick to their routines
and can decide not to integrate resources. The problem of truck drivers deciding not to integrate
resources did not appear to be a problem in the diesel truck ecosystem. However, it is important to
remember that the previous ecosystem had been relatively unchanged for a long period of time. In
order for companies to successfully integrate resources using the new technology and motivate
truck drivers, the routines and driver culture need to follow the change. A shift might be occurring,
as it was noted that a younger generation of truck drivers was said to be more positive towards

integrating resources with the new technology.

5.3.2 Maintenance

On the one hand, the resource constellation of hydrogen trucks differed compared to diesel trucks.
As several interviewees noted, FCEVs were built with less mechanical and moving parts. Although
some companies have had their hydrogen trucks too briefly to be certain of the trucks’ durability,
other companies experienced a decrease in problems that would typically appear in their diesel
truck counterparts. As a result, companies have reduced their needs for maintenance, repair, and
time spent in the workshop for changing oil spark plugs, setting the valves, amongst others. The

reduction of downtime enables use of the focal resource, and thus enables resource integration.

On the other hand, the resource constellation of hydrogen trucks has raised new problems,
demanding new expertise for mechanics to perform maintenance. Given the nature of hydrogen
trucks being powered by fuel cells and electrical engines, mechanics were required to be
knowledgeable about electricity. As mechanics act on other resources to create value, and have
knowledge and skills, they are considered to be operant resources. However, mechanics’
knowledge and skills were quickly discovered to be lacking for performing maintenance on the
new technology. The mismatch of knowledge and skills acted as a hindrance to resource
integration. For example, mechanics have had to engage in extensive education stretching for at

least half a year, in order to be able to service the new trucks.
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Furthermore, mechanics’ lack of expertise translates into the scarcity of workshops available for
servicing hydrogen trucks. Workshops can be defined as operand resources, as they are tangible
and acted upon by mechanics during the maintenance process in order to create value. Sometimes,
only the OEM workshops were able to service the hydrogen trucks. The high dependability of the
mechanics and vehicle suppliers increased downtime and hindered resource integration. As a
result, some beneficiaries were seen to take on a more active role, affecting relational ties and
therefore the ecosystem constellation. For example, beneficiaries educated their own mechanics

and built their own workshops, something that had not previously been done to the same extent.

5.3.3 Legislation

On the one hand, legislation in some countries promoted the use of renewably fueled vehicles,
therefore facilitating the adoption and use of hydrogen trucks by increasing the operational
possibilities of the focal resource. For example, legislation enabled resource integration in certain
cases by removing the need for hydrogen truck drivers to pay significant road taxes that diesel
truck drivers had to pay. Furthermore, legislation also allowed for operation in more areas and
during more hours of the day, increasing business opportunities. As a result, the more the
companies drove hydrogen trucks, the more financially viable it became compared to driving
diesel trucks. These aspects also show how legislation has quickly adapted to promote the adoption

of the new technology.

On the other hand, legislation did not always seem to follow the development of the new
technology, as it in some cases created uncertainty and negatively impacted resource integration.
For example, regulations regarding the handling of hydrogen truck problems and adapting
workshops to safety criteria were lacking in Sweden. As a result, companies have had to look into

these problems and risks on their own.

5.4 Summary of Analysis
When analyzing the findings from a traditional resource perspective, the new hydrogen technology
showed similarities to the previous technology. However, when taking on a resource integration

perspective, significant changes were revealed. The analysis shows that the adoption of a new
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technology does not only impact the focal resource but other core resources and the broader

resource integration processes as well, affecting the ecosystem in its entirety.

As part of adopting the new technology, actors took on new roles that they had previously not been
associated with. These new roles included both becoming more independent by incorporating the
production of certain resources, or taking on a coordinating role. When one actor incorporated the
production of a core resource, the traditional roles of actors were redefined and some roles were
no longer important in the new ecosystem. Furthermore, as the former supplier of that core
resource no longer played a role in the ecosystem, relational ties were also affected. With the new
technology, actors emphasized the importance of partnerships to make the ecosystem function.

Because of the new roles and relational ties, the ecosystem constellation was changed.

Findings also show that the focal resource, an operand resource, can be influenced by surrounding
operant resources. For example, routines are operant resources that can hinder resource integration
as they can be sticky and hard to change. However, the routines have to be adapted to the new
technology to enable resource integration. This relates to the truck drivers which sometimes
showed resistance to change being used to their routines, hindering resource integration. Another
example is knowledge and skills, or competencies, which also is an example of operant resources

and was shown to be a hindrance to resource integration.

Truck drivers were identified to be both operand and operant resources, not being the actual change
in technology or focal resource but rather part of the other core resources. As truck drivers could
make or break a focal resource project, they illustrate that other core resources than the focal

resource itself can be crucial for the resource integration process.

Furthermore, broader resource integration processes play a significant role too. Thus, companies
must not only focus on focal resources individually but their integration and their consequences.
For example, the maximum range of hydrogen trucks compared to diesel trucks illustrates this, as
the aforementioned can be seen as limiting from a traditional resource perspective, but when
looking at it from a resource integration perspective, it is in fact not problematic. Therefore, the

findings show that companies need to understand that it is not just the focal resource or truck that
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needs to be focused on, since it has shown to be solely a small part of the resource integration
puzzle. Rather, this study has identified other critical resources that companies must focus on,
emphasizing the need to see the bigger picture and understand the beneficiaries’ resource

integration processes.
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6. Discussion and Conclusion

This chapter first relates the findings to previous research and discusses these (6.1). Then, this
study is concluded by answering the research questions (6.2), presenting its theoretical
contributions (6.3) and practical implications for companies (6.4). Finally, the study’s limitations

are discussed (6.5) and future research paths are suggested (6.6).

6.1 Discussion

This study was sparked by the recommendation of Schulz et al. (2021) on the need for more studies
exploring nascent service ecosystems. The need for these studies was brought up by the
interviewees, who have repeatedly highlighted the need to understand such ecosystems due to the

difficulty of navigating them previously.

Earlier research by Osieczko et al. (2021) had already highlighted the inadequate energy
infrastructure that this study has further confirmed in the analysis section. This study’s
interviewees have repeatedly highlighted not only the lack of infrastructure that was needed to
carry out their operations, but also made mention of the chicken-and-egg situation where fuel
providers would not build more hydrogen fueling stations before there were more hydrogen trucks,
and hydrogen truck suppliers would not scale up production before ensuring access to more
hydrogen fueling stations. Some companies spoke of the need for a market maker that would shape
the market, noting that they were far too small to influence. Companies using letters of intent in
this situation made for an interesting example of how actors cooperated to ensure both capacity
and viable investments. Other companies operating hydrogen trucks have applied what had been
mentioned by Alp et al. (2019) who suggested that early adopters must take an increasingly active
role as they buy electric vehicles. Again, this has been supported by the findings and analysis of
this study, where several interviewees had been quoted to have needed to build their own stations
to support their small hydrogen truck fleet or collaborate closely with local scientific facilities to

be able to secure the hydrogen that they needed.

Koskela-Huotari et al. (2016) also suggest that in a reconfigured ecosystem, new and existing
actors’ roles can be redefined, something that was also supported by this study. For example, actors

took on new roles to offer a complete service and ecosystem to their customers. This study’s
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analysis shows that beneficiaries themselves have also adopted new roles such as being responsible

for their own energy procurement.

However, it remains that in the light of new technology, resource integration is difficult and that
many change initiatives therefore fail (Tohidi & Jabbari, 2012; Beer & Nohria, 2000). This fear
had been spoken about by some interviewees who discussed the high costs incurred by the
hydrogen trucks in addition to the variety of maintenance problems that would in course affect
their resource integration practices. Another important point that was highlighted by Vargo and
Lusch (2008) in previous research was that the beneficiary of a service always determines the
value. This was illustrated by beneficiaries who determined that more value had been co-created
with the new complete solution business models that were introduced for hydrogen trucks. It was
also apparent that adopting hydrogen trucks was increasingly less of a choice for the interviewed
companies, as tangible action for a decreased carbon footprint was being demanded from their

business partners.

6.2 Answering the Research Questions
The main purpose of this study was to extend the understanding of S-D logic and resource

integration by answering the two research questions.

Research question 1: “How does the adoption of a new technology influence beneficiaries’

resource integration processes in a B2B context?”

The adoption of a new technology has shown to influence beneficiaries’ resource integration
processes in several ways. Although, at a first glance, the new technology showed many
similarities to the previous one from a traditional resource perspective, the resource integration
lens reveals significant consequences. This study shows that the new technology is just a piece of
the resource integration puzzle, as changes not only occurred to the focal resource on its own, but
to the ecosystem as a whole. Therefore, there is a need to look at the bigger picture and understand
the resource integration processes in their entirety. As the new technology was adopted, other core

resources and broader resource integration processes were identified to play a role in the ecosystem
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constellation. The findings show that other operand resources need to be integrated, and that

operant resources also affect the resource integration processes of the focal resource.

Having adopted the new technology, actors’ roles were redefined as some took on new roles and
beneficiaries became more active, sometimes taking on a coordinating role or incorporating
production of other resources, thus eliminating the traditional roles of some other actors. As a
result of the redefined roles and that resources are connected and need to be integrated, effects
were seen on relational ties and the ecosystem constellation as well. Findings show that
partnerships and the cooperation of actors became more important when adopting a new

technology.

Research question 2: “What enables or hinders beneficiaries from changing their resource

integration processes in a B2B context?”

The theoretical resource integration perspective shows that resources in an ecosystem can enable
or hinder beneficiaries from changing their resource integration processes. It is not solely the focal
resource, or the newly adopted technology, that changes, but the ecosystem as a whole. As these
other core resources and broader resource integration processes can enable or hinder the resource
integration processes of beneficiaries, this study shows that there is a need to understand the bigger
picture of the ecosystem and not only the changes of the new technology. This study provides

several examples of these types of enablers and hindrances to resource integration.

First, routines were shown to be sticky on several levels and sometimes acted as a hindrance to
beneficiaries’ resource integration processes. These had to be taken into account and adapted for
the new technology. Second, operant resources were shown to have a make or break impact on the
resource integration processes of the focal resource, and some showed a general resistance to
change. Third, a mismatch between knowledge and skills was identified, hindering the resource
integration processes of beneficiaries as it reduced the operational possibilities of the focal
resource. Finally, some aspects, such as particular inferior technical properties of the new

technology, appeared to be hindrances to resource integration from a traditional resource
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perspective. However, the resource integration perspective reveals that this was rather an enabler

due to processes of how other resources were integrated.

6.3 Theoretical Contribution

The theoretical understanding of S-D logic and resource integration has been strengthened by this
study as it has generated knowledge on how the adoption of a new technology can influence, enable
and hinder companies’ resource integration processes in a B2B context. While there has been a
need for evidence-based research to take a more prominent role in the research field of resource
integration (Vargo & Lusch, 2017), this study served as a piece to the puzzle of making the
research less abstract and adding more evidence-based research. Furthermore, this is accomplished
as this study examines the empirical context of hydrogen trucks and analyzes it from a theoretical
standpoint, thus bridging theory with practice by providing empirical resource integration research,
something that has been encouraged by academics in the field (Akaka et al., 2012; Findsrud et al.,
2018). As the hydrogen truck ecosystem is still in an early phase and much development is taking
place, studying this empirical context helps fill in the gap of exploring nascent ecosystems as
recommended by Schulz et al. (2021). The insights generated by this study makes the
understanding of resource integration more nuanced. For example, insights show that the adoption
of a new technology and the changed focal resource is only a small part of its ecosystem,

demonstrating the importance of understanding the bigger picture.

6.4 Practical Implications

As most companies’ change initiatives fail (Tohidi & Jabbari, 2012; Beer & Nohria, 2000), and
B2B situations are particularly complex (Lievens & Blazevic, 2021), this study has helped reveal
the implications of adopting a new technology from the perspective of a beneficiary. Thus, the
insights provided by this study are valuable to many companies, providing information about
stakeholder processes. The generated knowledge can help companies improve value co-creation
as this is done by facilitating their customers’ access to other resources, potential to integrate and
use these resources (Vargo & Lusch, 2011; Simeoni & Cassia, 2019), going in line with the
suggested implications by Akaka et al. (2012) of studying service ecosystems and their

reconfiguration.
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As OEMs bet on new technologies to meet sustainable transport demands, they now have access
to empirical customer insights to rely on when shaping the market. This study allows for a better
understanding of the hydrogen ecosystem, implying that OEMs can better understand which areas
in their current offerings are successful and which ones are not. For example, truck drivers were
described as “make it or break it” resources for adopting and using hydrogen trucks. As internal
resistance can exist, managers need to motivate and ensure that truck drivers are onboard the
change processes for a successful transformation. However, findings show that companies

adopting and using hydrogen trucks have had an easier time to attract good truck drivers.

Interviewees referred to the chicken-and-egg problem as the hydrogen fuel providers did not want
to build fueling infrastructure because of the limited number of hydrogen trucks, and hydrogen
truck OEMs did not want to increase supply of hydrogen trucks due to the limited fueling
infrastructure. Many beneficiaries wished for increased collaboration between hydrogen truck
OEMs and fueling infrastructure suppliers, as it would be a part of solving the chicken-and-egg

problem. For OEMs and fuel providers, the insights show that partnerships could be beneficial.

Furthermore, hydrogen truck OEMs should consider offering more complete solutions, as many
beneficiaries expressed interest in this type of business model. Demand for more complete
solutions was driven by a variety of factors, including the recently significantly higher prices of
hydrogen trucks and the lack of operational experience and partnerships needed to support the

trucks daily with other core resources.

Companies should not only focus on the truck itself and its specifications, as this study’s analysis
showed that the ecosystem in its entirety is affected by the new technology, thus, the bigger picture
is crucial for companies to understand. For example, the maximum range of hydrogen trucks could
be seen as a limitation compared to the maximum range of diesel trucks. However, the resource
integration perspective shows that OEMs do not need to improve the maximum range specification

as it is sufficient for using the truck for beneficiaries’ purposes.

This study provides regulatory organizations with insights as companies using hydrogen trucks

raised issues and benefits with current legislation. These aspects are important to understand in
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order to encourage the sustainable development of the transport industry. For example,
beneficiaries appreciated the benefits of being allowed to drive in previously restricted city zones
and nightly hours, as it allowed them to increase the use potential of the new trucks. On the

contrary, companies in most countries wished for more clear regulation regarding safety.

6.5 Limitations

Throughout the process of this study, a variety of difficulties were encountered. First, the target of
interviewing several employees at each company in order to get a thorough account of each case
was impeded by the nature of the relevant departments in these companies being relatively
underdeveloped and nascent. This meant that there were a limited number of knowledgeable
persons on the topic, and knowledge was therefore concentrated at the hierarchical top.
Furthermore, few companies had already adopted and used hydrogen trucks due to the technology
being nascent. Additionally, in the cases where more employees were willing to be interviewed,
communication was oftentimes difficult as no common language was shared between the
interviewees and interviewers. Difficulties therefore existed in finding sufficient relevant
companies and experts. This issue was counteracted by allowing the interviewee more time to

answer the question or the use of online translation services for specific words.

Second, interviewed companies were diverse and located in multiple countries. As a result, aspects
such as subsidies and regulations regarding the new technology differed from company to
company. While this can be argued to reduce this study’s generalizability to population, this kind
of generalizability in itself is not a goal for qualitative research as has been discussed in the
methodology chapter. Therefore, diverse interviewees rather made it possible to gain deep insights
of the research topic. The diversity also allowed for a discovery of country-specific differences,

such as legislation.

Finally, obtaining absolute truths from interviewees is not possible as their experiences are
subjective. Secondary research is an option that could have been used to support interviewees'
claims, but it was rather limited in the field and was also one of the main reasons that prompted
the need for this study. The sentiment that no one possessed certainty regarding the matter was

strengthened by learnings from attending conferences and engaging in conversations with experts
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in the field. Furthermore, the incentives for interviewees to tweak their interview answers were
deemed to be limited. Therefore, the empirical findings were deemed to be credible even though

they should not be considered as absolute facts.

6.6 Future Research

First, it would be interesting for future research to explore the BEV truck ecosystem and the
resource integration practices relating to it. As the BEV technology appears to be a bit more
developed compared to FCEV technology, it would be valuable to compare those insights with the
ones presented in this study to see how resource integration changes over time. Interviewees
seemed to believe that more knowledge on the topic of BEVs would be useful as many believe
that both FCEVs and BEVs will have a prominent role in the future of the transport industry. Such

research would also complement the practical implications for OEMs presented in this study.

Second, relating to the previous suggestion to conduct similar research with BEVs, it would be
interesting to understand how the resource integration processes change as a new technology
becomes more mature. Therefore, a similar study could be conducted in the future. This would be
insightful as companies’ hydrogen fleets will have likely scaled up by that point, resulting in new
challenges related to scaling up. Such a study would also help develop greater understanding of

the enablers and hindrances discussed in this study.

Third, in this study, truck drivers were identified to have a dual role, being both operand resources
and operant resources. Although the dual role of resources was not a central topic on its own in
the analysis in this study, it could be an interesting area of research for S-D logic to explore in
order to better understand what impact that dual role resources could have on resource integration

processes, and if they differ from traditional resources that are either operand or operant.

Finally, the analysis chapter in this study raises a variety of topics, such as relational ties, routines,
amongst others. The generated insights and the changes in resource integration relate to other
theoretical perspectives. For example, the changes in relational ties could be further examined

using network theory, and the idea of rules and routines could be further examined using
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institutional theory. Using these perspectives to uncover new insights would add greater depth to

the understanding of changing resource integration processes and its implications.
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Appendices
Appendix A: Interview Guide
Introduction:
e Introducing the research topic
e What is your role in the company?
e How long have you been with the company?
Goods:
e To what purpose are hydrogen trucks used in your company?
e How many hydrogen trucks are you operating?
e Can you explain to us how you use this vehicle and how it is to work with? Has it changed?
e What kind of other resources were necessary for the previous trucks to do their job? Has
this changed?
e Has something been beneficial with the hydrogen trucks?
e Has something been problematic with the hydrogen trucks?
Knowledge and skills:
e What kind of knowledge and skills do your employees working with hydrogen trucks need
to carry out their tasks?
e Have these changed with the introduction of hydrogen trucks?
e If so, what kind of new knowledge and skills has been needed to acquire?
e Has it been problematic to acquire this new knowledge and skills?
Relationships:
e Have your partners changed when adopting hydrogen trucks?
e Why do you typically engage in partnerships?
e If so, what new needs came up that required you to search for new partners?
e \What were you getting from them, and what are you getting from them now?
e Has something been problematic?
Outro:

e Would you like to add any other reflections that you have?
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