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Title: Hoping to go digital? Opportunities and pitfalls during digital transformation 

Abstract 

This dissertation follows a three-year digital transformation effort (from 2018-2020) undertaken by a large 

European manufacturing firm. The mixed methods exploratory research studies three dissimilar aspects of 

the legacy firm’s digital transformation journey, each using a different level of analysis and conceptual 

frame. By adapting a multi-level model of practices for analyzing them together, this research reveals new 

ways of conceptualizing digital transformation-related innovation efforts as phenomena emerging from the 

interplay of innovation meaning, agency, and structure. Specifically, this research investigates 1) influences 

and consequences of a legacy firm’s interpretations about digital transformation on its digital transformation 

efforts, 2) how individual agency of organizational members influences digital transformation-related 

innovation efforts, and 3) the underlying components of digital transformation efforts that enable a legacy 

firm to build digital transformation capacity.  

The studies that comprise this dissertation address research topics that have not been examined in previous 

digital transformation studies and each makes a unique contribution. Paper 1 offers clarifications about how 

organizational value logics are linked with innovation efforts and intensity to enable digital transformation 

capabilities. Paper 2 links individual characteristics with enactment cycle behaviors and sensemaking 

phenomena; provides a micro-level view of digital transformation processes involved; and highlights an 

important direct agency role that actors play in generating digital transformation enactment efforts and in 

proactively influencing the emergence of new common practices. Paper 3 contributes an updated and holistic 

understanding of digital transformation by adapting transformative capacity as the theoretical lens, and 

conceptually identifying six component tasks needed for digital transformative capacity, along with 

conceptual ambitions for corporate vitality linked with digital transformation.  

Combined, these studies result in an integrated innovation model that conceptualizes the contents of digital 

transformation and components of digital transformation capacity. This research answers calls for further 

multi-level analysis on digital transformation-related topics.  
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Titel: Et ønske om at blive digital? Muligheder og faldgruber i forbindelse med digital transformation 

Resumé 

Denne afhandling følger en stor europæisk produktionsvirksomheds indsats for digital transformation 

gennem en periode på tre år (fra 2018 til 2020). Baseret på blandede, eksplorative metoder undersøges tre 

forskellige aspekter af den etablerede virksomheds digitale transformationsrejse; hvert aspekt undersøges på 

eget analyseniveau og via egen konceptuelle ramme. Ved hjælp af en tilrettet model, der muliggør en samlet 

analyse af aspekter på flere niveauer, finder forskningen nye måder, hvorpå innovationsbestræbelser 

relateret til digital transformation kan konceptualiseres som fænomener. Disse opstår via et samspil mellem 

betydning og struktur af samt ageren omkring innovation. Konkret undersøges: 1) hvordan den etablerede 

virksomheds fortolkninger af digital transformation påvirker og har konsekvenser for dens bestræbelser for 

digital transformation, 2) hvordan medarbejderes individuelle ageren påvirker innovationsindsatsen relateret 

til digital transformation og 3) de underliggende komponenter i den digitale transformationsindsats, der gør 

det muligt for en etableret virksomhed at opbygge kompetencer i forhold til digital transformation. 

Afhandlingen adresserer forskningsemner, som tidligere studier af digital transformation ikke har undersøgt, 

og hvert emne udgør et unikt bidrag. Artikel 1 præciserer, hvordan organisatorisk værdilogik er forbundet 

med innovationsindsats og -intensitet i forhold til at opbygge kompetencer for digital transformation. Artikel 

2 forbinder individuelle karakteristika med forløb omkring beslutninger og fænomener vedrørende 

meningsskabelse og giver et perspektiv på mikroniveau af processer omkring digital transformation. 

Artiklen fremhæver en vigtig, direkte og handlekraftig rolle, som aktører spiller i forhold til at gøre en 

indsats for digital transformation og proaktivt påvirke, at nye, fælles praksisser opstår. Artikel 3 bidrager 

med en opdateret og organisatorisk forståelse af digital transformation ved at tilpasse transformativ 

kompetence som den teoretiske linse til digital transformation og herunder konceptuelt at identificere seks 

komponentopgaver. Disse bidrager til de konceptuelle ambitioner for forretningsmæssig vitalitet, der er 

bundet op til digital transformation, og er nødvendige for at opbygge kompetencer for digital transformation. 

I kombination munder disse tre studier ud i en integreret innovationsmodel, der konceptualiserer indholdet i 

og komponenter vedrørende kompetence for digital transformation. Samlet set følger denne forskning 

opfordringen til at foretage analyse på flere niveauer af emner relateret til digital transformation. 

Nøgleord 

Digital transformation, løsningsorienteret værdilogik, samskabelse, transformativ kompetence 
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1. Introduction

1.1 Background 

Technological advancements have certainly changed the playing field. Widespread availability of cloud-

based computing platforms and inexpensive graphics processing units combined with data assets and 

management capabilities that came into the market around 2016 created a springboard for connectivity and 

artificial intelligence (AI) technology breakthroughs (Vickers & Ziebarth, 2019). Emerging digital 

technologies such as the Internet of Things (IoT), big data, and AI algorithms are enabling new connectivity, 

sensing, and intelligence capabilities (Lenka et al., 2017) that increase functionality, customer and 

stakeholder co-creation and collaboration engagement opportunities, and possibilities for firms to transform 

their strategies and operations in innovative new ways the firm could not even imagine five years ago (Li, 

2020; Dubey et al., 2019). Digital technologies thereby enable firms to create novel business models, new 

ways of leveraging data, and value capture opportunities (Nambisan et al., 2019; Björkdahl, 2020; Cennamo 

et al., 2020). So, how well are we playing? 

Apparently, not too well. At least not the legacy firms, whose focus is on producing and selling physical 

goods (Metzler & Muntermann, 2020). For legacy firms, these advancements threaten market displacement 

that could undercut the firm’s core product offerings (Christensen, 1997; Christensen et al., 2015; Chanias et 

al., 2019; Metzler & Muntermann, 2020; Verhoef, 2021). Legacy firms are characterized as well-established 

organizations with traditional business models thar are generally bureaucratic, hierarchic, integrated, stable, 

mechanized, automated, and seeking economies of scale (Siachou et al., 2021; Schultze & Orlikowski, 

2001). These firms usually operate in traditional industries that were established before the digital era. So, 

although they have extensive supply chain and distribution networks, strong market share, access to highly 

competent human resource talent, strong innovative processes, and vast stocks of resources (Adrodegari et 

al., 2018; Baines & Lightfoot, 2013), legacy firms seeking to add digital solutions to their existing product 

portfolio also face born-digital competitors, who are potentially more adept at using new technologies or 

creating new market opportunities to solve customer problems (Abou-foul et al., 2020; Björkdahl, 2020; 

Kronblad, 2020). Despite the multiple disruptive opportunities, the digital era potentially formulates 

disruptive competitive threats to legacy firms. Staying relevant and competitive under these circumstances 

requires firms to tap into digitally connected supply and demand environments—and do so quickly. This 
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puts pressure on firms to take advantage of the rapidly advancing technologies while speeding up their 

development pace to accomplish increasingly complex digital efforts (Nadkarni & Prügl, 2021). As a result, 

digital transformation (hereafter ‘DT’) is becoming an unavoidable and burning platform for legacy firms. 

But while they focus intensely on new digital product development, firms are missing the deeper 

organizational change work needed to sustain a digital portfolio. Risks associated with DT are high 

(Agostinho et al., 2014; Kaczor et al., 2017), with 70% of all DT initiatives failing to reach their goals 

(Tabrizi et al., 2019). Among firms that do succeed, there is a growing innovation intensity gap between 

legacy and non-legacy firms (Kronblad, 2020), suggesting the legacy firms are playing the new game using 

old rules, and falling behind. 

1.2 Definition of DT  

Despite intense academic debate about the ingredients for and possible definitions of digital transformation 

(Schneider & Kokshagina, 2021), no shared definition is available. Although there is no common agreement 

about what DT is (Warner and Wäger, 2019; Konlechner et al., 2018), nor its purpose (Wessel et al., 2021), 

recurring elements are seen in the literature. This dissertation integrates elements identified by Appio et al. 

(2021), Vial (2019). Pani and Pramanik (2020), Cennamo et al. (2020), Warner and Wäger (2019), Nadkarni 

and Prügl (2020), Sia et al. (2021), and Wessel et al. (2021) into an understanding of DT as: 1) a complex 

and multifaceted sociotechnical effort involving practices and processes 2) through which an organization 

applies and exploits digital technologies 3) to improve and significantly change its organizational 

structures, roles, and interactions for the purpose of enabling capabilities 4) so that the organization is able 

to generate and capture value from novel data and digital solutions, and remain capable of doing so.  

The latest multidisciplinary scoping review of 84 DT studies identifies three phases of DT: digitization, 

digitalization, and digital transformation (Verhoef et al., 2021). Each phase is said to represent a stage that is 

delineated by the amount of digital change the firm undertakes to achieve it, indicating relatively simple 

changes for digitization, to progressively more pervasive changes for digitalization and the most pervasive 

change for digital transformation; and each stage is also associated with different strategic imperatives 

(ibid). Digitization refers to the conversion of analog information into a digital information format that can 

be stored, processed, and transmitted via computers (Verhoef et al., 2021). Digitalization describes the use 
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of digital technologies in ways that fundamentally alter existing business processes (Li et al., 2017; Verhoef 

et al., 2021 p. 891) via connectivity, intelligence, and analytic capabilities that create value co-creating 

mechanisms (Schallmo & Williams, 2018; Kane et al., 2015; Lenka et al., 2017) that allow the firm to be 

perceptive of and responsive with customer requirements and solutions (Lenka et al., 2017). DT can be 

conceptualized as both an ongoing process (Matt et al., 2015) and as the achievement of a desired state 

(Markus & Rowe, 2021). However, tautologically naming DT as a phase of itself leaves open the gap of 

understanding about the content of DT. 

1.3 Why is DT challenging?  

Even while legacy firms recognize DT as an unavoidable do-or-die endeavor and have considerable 

resources available to dedicate toward DT, these firms are finding it more difficult than born-digital firms to 

accomplish their DT initiatives (Baines et al., 2007; Bharadwaj et al., 2013; Björkdahl, 2020; Chanias et al., 

2019; Götz et al., 2018; Hess et al., 2016; Kozlowska, 2020; Nadkarni & Prügl, 2021; Parida et al., 2014; 

Sebastian et al., 2017; Vial, 2019; Warner & Wäger, 2019). Theoretical frameworks to understand how 

firms build their DT initiatives—and what precisely is happening when they fail—are still evolving (Ivančiċ 

et al., 2019). The literature does offer some reasons why aspects of DT may be challenging to manage. One 

is that to apply and exploit digital technologies, the firm needs software and systems development and 

engineering capabilities that require new competences yet unknown in the context of developing and 

manufacturing hardware (Flores et al., 2020). The workforce also needs to think about value in new ways 

that reflect first how data-driven analytics can be leveraged to help the firm recognize problems that 

customers may not even know they should care about yet or that have occurred as consumer expectations 

shift (Vial, 2019). Legacy firms need to figure out how to solve those problems using new digital technology 

capabilities. Internal processes and governance structures that were originally designed for traditional 

manufacturing are no longer sufficient and must be adjusted to support more agile and decentralized 

software development and operations, while still maintaining the existing hardware portfolios (Svahn et al., 

2017; Nambisan, 2017; Sebastian et al., 2017). Additionally, DT is challenging to coordinate because 

development happens concurrently across multiple levels of effort, and within each level there is an 

interplay going on in which actors, resources, and knowledge related to that digital technology layer may 

influence the digital innovation process (Lund & Ebbesson, 2019 p. 51). The firm also needs to integrate its 
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new digital platform and applications with existing operational backbone functions such as billing, customer 

relations management, and sales systems—many of which require significant digitalization efforts 

themselves to be able to interface with the new digital platform (Sebastian et al., 2017). In effect, DT is said 

to require a “comprehensiveness of actions”, rather than just functional efforts (Singh & Hess, 2017, p. 124; 

Warner & Wäger, 2019 p. 326). It is also much broader, more complex, and more radical than traditional 

change management or IT-management projects the firm has handled before (Štemberger et al., 2019; 

Warner & Wäger, 2019), because bringing new technologies into processes and systems requires legacy 

firms to overturn old ways in favor of new ways (Dreschler et al., 2021 in press). These are reasons why the 

organizational changes associated with DT are likely to create disruptive shocks for legacy firms (Skog et 

al., 2018).  

1.4 Explicit and inexplicit efforts being made to achieve DT 

When initiating DT, firms take explicit steps to redefine their value proposition, strategies, processes, 

innovation methods, governance mechanisms, ways of consolidating relationships with customers, and ways 

of organizing their value chain and interfirm relationships (Cennamo et al., 2020; Schallmo et al., 2017). 

Each of these types of activities become codified in the firm’s business model, which is a representation of 

the basic logic of the firm (Schallmo et al., 2017). Explicit plans also become part of the firm’s stated 

strategic DT goals (Solaimani & Bouwman, 2012).  

However, DT is an endeavor that has only recently become a priority, so firms are still in the process of 

defining their DT ambitions and they are still learning what DT capabilities are needed to achieve these 

ambitions. Furthermore, DT strategic planning efforts are characterized as a moving target (Chanias et al., 

2019) because firms are constantly adjusting their goals, strategies, and innovation development plans to 

keep current with the digital technologies that are emerging in their external environment (Lokuge et al., 

2019). Together, these characteristics indicate DT is an emerging phenomenon, and some DT efforts are not 

yet explicitly specified.  

Because DT is an emerging phenomenon, a focus only on explicit elements gives an incomplete picture of 

innovation efforts and leaves researchers unable to theorize how a legacy firm brings forth a capacity for 

DT. For a more comprehensive view, we need also to consider inexplicit DT efforts. Inexplicit efforts 
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include the building of practices and trial and error approaches, which occur when there is high uncertainty 

regarding viability of new business models and when it is not possible for the workforce to follow the same 

methods they used when managing previous innovation projects and organizational transformation 

initiatives (Lee, 2005; Sosna et al., 2010). The transfer of tacit knowledge, which Spender (1996 p. 67) 

defines as “that which has not yet been abstracted from practice”, is also important when considering the 

inexplicit. Expectedly, emerging practices are eventually translated into the firm’s operating model, which 

defines the business processes and practices that translate and align the strategic ‘what to do’ into 

operational ‘how to do it’ (Solaimani & Bouwman, 2012 p. 655).   

According to practice theory scholars who have studied similar mixes of explicit and inexplicit concepts in 

the field of social science research (Shove et al., 2012; Sovacool & Hess, 2017; Spaargaren et al., 2016; 

Narasimihan et al., 2017), researchers need to explore four underlying dynamics in play, together, to make 

sense of the complex nature of practices in a way that enables explanation of the broader phenomena to 

which they contribute: meaning, agency, structure, and interplay between them. This brings us to the central 

aim for this research.  

1.5 Research purpose and questions 

This study follows a three-year digital transformation effort (from 2018-2020) undertaken by a large 

European manufacturing legacy firm. The objective of this exploratory research was at first to learn from the 

firm’s early adoption and digital technology implementation experiences to understand how digital 

innovation could be accomplished through emerging technologies, However, the firm was poised to embark 

on a new DT initiative which the head of digital transformation expected to be game-changing for the firm, 

which lead us to rescope the research (described in section 4.3). During the first few interviews it became 

evident that the firm was experiencing challenges as it sought to accomplish the intended digital innovation 

initiatives. Because the firm had only recently started with its DT initiatives, members of the organization 

sensed challenges as symptoms of underlying problems that were not yet explicitly defined. Identifying a 

stronger theoretical explanation about DT experiences and challenges occurring in the context of a legacy 

firm’s efforts to build innovation capabilities and DT capacity became a motivation for this study.  
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Therefore, the aim of this research is to explore efforts occurring as a legacy firm builds its capacity for DT. 

To understand the “dynamic unfolding” (Feldman & Worline, 2016 p. 304) of these efforts, the research 

looks at three dissimilar aspects of DT, all at different levels of analysis, each using a different conceptual 

frame. Drawing from theoretical insights in social practices and practice theory literature (Shove et al., 2012; 

Sovacool & Hess, 2017; Spaargaren et al., 2016; Narasimihan et al., 2017), the efforts to build DT capacity 

are here conceptualized as four topics considered necessary to make sense of the complex nature of 

practices: meaning, agency, structure, and interplay between them (Section 2.1-2.4 describes each element 

and Section 2.5 explains practice theory). Meaning is a central element of focus in Paper 1, an inter-group 

and multi-level investigation of dominant organizational value logic that shapes the firm’s digital 

transformation approach and intentions as well as individual and organizational-level efforts. Additionally, 

meaning is a key element of Paper 2, a micro-level study of co-constructive enactment cycle with 

‘understanding’ as the second part of a sensemaking mechanism, indicating how individuals’ interpretation 

of their DT participative activity shapes how they perceive the firm’s progress with DT. Agency is the main 

focus of Paper 2, with co-constructive participation as the first part of the enactment cycle that shows factors 

influencing how individuals engage in co-constructive digital transformation efforts. Structure comes into 

focus during Paper 3’s study that bridges from the product portfolio- level to the organizational-level to 

investigate the components needed for DT capacity, including underlying structure and support 

arrangements. Together, this dissertation explores the following questions: 

Research Question 1: How is the interplay of innovation meaning, agency, and structure influencing digital 

transformation capacity? 

Research Question 1a: What are the influences and consequences of a legacy firm’s digital 

transformation interpretations on its digital transformation-related innovation efforts?  

Research Question 1b: How does agency of organizational members influence a legacy firm’s digital 

transformation-related innovation efforts? 

Research Question 1c: What are the underlying components of digital transformation efforts that enables 

a legacy firm to build digital transformation capacity? 

Figures 1 and Table I show how the overarching dissertation questions build on the individual research 

papers, which are summarized in Chapter 3 and presented in full in Chapter 6. 
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Figure 1. Overview of dissertation research: interplay of innovation practices leading to emerging DT capacity 
(model adapted from a conceptual model of social practices in Narasimhan et al., 2017 p. 310). 

 

Table I. Alignment of dissertation and paper research questions (RQs) 

Dissertation RQ1: How is the interplay of innovation meaning, agency, and structure influencing digital 
transformation (DT) capacity? 

Dissertation Sub-questions Paper RQs 

[MEANING] 

DRQ 1a: 

What are the influences and 
consequences of a legacy firm’s 
DT interpretations on its DT-
related innovation efforts?  

Paper 1: Dominant organizational value logic as a driver of 
approach, efforts, and strategic shifts in a legacy firm’s path 
toward digital transformation 

1) How are dominant organizational value logics reflected in a 
legacy firm’s intentions for digital transformation 

2) How are dominant organizational value logics reflected in a 
legacy firm’s approach to digital transformation?  

3) How are shifts in organizational value logic reflected in the 
chosen digital transformation efforts?  

Paper 2: Making sense of digital transformation: Drivers and 
outcomes of individual co-construction participation and 
understanding in digital transformation enactment cycles 

2)  How does participation in co-construction activity translate 
into understanding and sensemaking about the firm’s digital 
transformation efforts? 
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[AGENCY] 

DRQ 1b: 

How does agency of 
organizational members influence 
a legacy firm’s DT-related 
innovation efforts? 

Paper 2: Making sense of digital transformation: Drivers and 
outcomes of individual co-construction participation and 
understanding in digital transformation enactment cycles  

1)  What are the antecedents to participation in co-construction of 
digital transformation? 

3)  What are the effects of co-constructive participation in relation 
to digital transformation progress?  

[STRUCTURE] 

DRQ 1c: 

What are the underlying 
components of DT efforts that 
enables a legacy firm to build DT 
capacity? 

Paper 3: Building capacity for digital transformation in a legacy 
firm: From product portfolio to an organizational perspective. 

1) How does a legacy firm build the capacity for digital 
transformation?  

 

2. Theoretical framework 
 

A practice theory lens provides a way to conceptually combine the exploration of dissimilar aspects of 

multifaceted and multi-level phenomena (Ringberg et al., 2019) by enabling researchers “to use their 

analytical lens alternately in a zoomed- in and zoomed- out position” (Spaargaren et al., 2016 p. 19)—in this 

case to study the conceptual interplay of meaning, agency and structure to arrive at better theoretical 

explanation for efforts involved in building DT capacity.  Section 2 provides the theoretical foundations for 

these constructs (sections 2.1-2.4), the underpinnings of practice theory (2.5), and discussion of literature 

gaps related to these topics (2.6).  

2.1 Meaning 

This dissertation examines DT meaning from an organizational level (Paper 1) and from an individual level 

(Paper 2).  

From an organizational perspective, meaning about DT is a form of organizational knowledge (Spender, 

1996) that can be explained through dominant organizational logics. Dominant organizational logics act as 

an interpretive frame (Thornton et al., 2012) involving an aligned “system of shared mental models, values 

and decision premises that manifest in corresponding organizational practices and organizing structures” 

(Engelmann et al., 2020, p. 348). Organizational value logic is a type of logic that conceptually links 

organizational identity and value propositions (Struyf et al., 2021; Barrett et al., 2015; Yoo et al., 2010).  



9 

Two types of dominant organizational value logic have been prevalent in academic studies of organizational 

transformation (Green et al. (2017): Service-Dominant Logic (SDL) (Vargo & Lusch, 2004) and Goods-

Dominant Logic (GDL).  GDL, also known as product-centric logic (PCL), explains value based on an 

exchange of tangible products (ibid), Product-centric firms conceptualize digital solutions as product 

features and add-on components of their existing hardware products (Cusumano, Kahl & Suarez, 2015; 

Qvist-Sørensen, 2020). SDL, which has been replacing GDL as the prevalent logic, is used to explain how 

logics change and new ways of working that are needed when firms add intangible services to their product 

portfolio in comparison with the GDL (Green et al., 2017). However, scholars have noted limitations of SDL 

for conceptualizing the innovation efforts occurring during DT (e.g., Cestino & Berndt, 2017; Lindhult et al., 

2018). The research by Lindhult et al. (2018) identifies new forms of dominant organizational value logic to 

explain the mental models, values and decision premises arising in conjunction with digital servitization and 

is used as a framework for Paper 1. Again, these new logics are conceptualized in context of firms intending 

to add services, and Lindhult et al., (2018) therefore present them as ancillary to SDL.  

From an individual level perspective, meaning about DT occurs through sensemaking (Weick, 1979; 1988; 

2005; Weick, Sutcliffe & Obstfeld, 2005 and enactment (discussed in Paper 2). Sensemaking is grounded in 

lived human perceptions and behavior and views organizing as “a series of interlocking behaviors” through 

which the organizational members notice and make sense of information from the environment in order to 

inform further behavior (Kudesia, 2017, p. 10; Weick, 1979). From a sensemaking perspective, 

organizational members have a central agency role in organizing processes prompted by environmental 

changes (Kudesia, 2017). Sensemaking is fundamental to enactment theory, which concerns “psychological 

and social processes through which individuals and organizations derive meaning, or ‘make sense, from 

their experiences” (Ellis et al. 2011 p. 82, citing Weick, 1969, 1995, 2001). Sensemaking is also linked with 

learning, and both are “created and situated in the micro-practices of interactions, conversations and 

coordinated actions between people” (Allard-Poesi, 2005, p. 2). Through reflection, individuals evaluate and 

come up with alternative and more suitable organizational routines, which leads to learning how to unlearn 

obsolete knowledge by changing views and routines, which is needed for overturning old dominant logic 

and embracing innovation and creativity (Martins, Martins & Pereira, 2019 p. 185).   
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2.2 Agency 

Scholars of social practices lack common agreement about how to conceptualize agency. Sovacool and Hess 

(2017, p. 712) describe agency as including “competences, meant to include skills, habits, knowledge, tacit 

knowledge and technique.” Following Narasimhan et al. (2017) here agency is not limited to organizational 

members as actors but is conceptualized as a duality between practitioners and practices, i.e., organizational 

members can influence practices and practices can influence organizational members. 

Meaning and agency are closely connected. From a sensemaking enactment perspective, a premise is that 

when people are in ambiguous and un-analyzable situations, the “enactment becomes the primary means of 

understanding” (Ellis et al., 2011 p. 82 citing Weick, 2001 p.10). A microlevel agency perspective perceives 

mechanisms which “consist of intertwined cognitive and affective processes, which mediate organizational 

practices” (Struyf et al., 2021 in press, p. 5). Paper 2 examines these topics. 

DT agency-related studies focus predominately on leaders and managers. Furthermore, actor-focused 

literature commonly uses a dynamic managerial capabilities lens (Teece, 2007, 2014) which ties managers to 

an enactment role for guiding and aligning strategy. The dynamic capability literature (e.g., Helfat et al., 

2007; Karimi & Walter, 2015; Teece, 2007) provides a framework for explaining DT capabilities needed to 

sense, seize and reconfigure routines, assets, and skills to achieve change and retain competitive advantage. 

However, a critique is that the dynamic capabilities lens “abstracts away” managerial agency, leaving 

cognitive, normative, and regulative underpinnings of organizational beliefs largely unexplored (Töytäri et 

al. 2018 p. 764).  

2.3 Structure  

While there are myriad ways scholars examine structure both inside and external to organizations, this 

dissertation’s focus is on DT-related structure as “relations between the components of an organized whole” 

(Ahmady et al., 2016 p. 455), and limited to the internal organizational context. This context is one in which 

the influences of shifting conditions are occurring and prompting organizational change (Hanelt et al., 2021, 

leading to reflexive engagement to respond to the shifts by producing, reproducing or transforming 

structures (Bourdieu, 1977; Giddens, 1984). Conceptually, scholars consider structure as the “artifacts, 

bodies, arrangements, and infrastructures through which practices are performed” Orlikowski (2007, p. 
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1436), and it does not require that substances are physical. Rather, it can include digital artifacts and the way 

they affect the process of organizing (Leonardi, 2010), i.e., the digital tools, digital infrastructure, systems, 

being adopted, developed, and used during DT. An example of tangible structural components of an 

organization is its means of production; and intangible structural components include, e.g., organizational 

culture (Vial, 2019 p. 130). Paper 3 examine intangible components of DT. 

Legacy companies are found to be “burdened with the legacy of old technology, bureaucratic structures and 

core rigidities” (Nadkarni & Prügl, 2021 p. 234). Digital servitization scholars find that the old 

organizational structures need to be reconfigured to support digital service provision (Struyf et al., 2021) and 

it must remain capable of constantly reconfiguring its strategic capabilities (Bustinza et al., 2018). Potential 

structural resolutions are identified including connecting digital and operational backbone functionality 

(Sebastian et al., 2017); cross-functional collaboration involving “a significant chasm” that must be crossed 

between business and information systems functions; teams granted with a mix of flexibility for creative 

exploration and central control for access to resources; and creation of cross-functional teams that blend core 

organization and DT organizational members (Vial. 2019 p. 127). Structural topics include changing roles, 

e.g., of the CEO, proposed chief information officer, chief digital officer positions and teams in conjunction 

with DT (Nadkarni & Prügl, 2021). 

2.4 Interplay 

Interplay is about connections that describe “how certain practices emerge, persist, shift, or disappear over 

time” (Sovacool & Hess, 2017 p. 712).  Interplay is here understood as a combination of reflexivity and 

situated emergence.   

Reflexivity refers to human beings’ capacity to “routinely observe and understand what they are doing while 

they are doing it “ (Ben Zammel & Najar., 2021 in press, p. 3 citing Gherardi et al., 2018).  Reflexivity 

involves an interplay of new meanings, efforts, and (when the effort includes working with new digital 

artifacts) structures in the firm that collectively bring forth the organizational response to its shifting 

environment.  

Interplay occurs in context. Sensemaking and practice theory scholars refer to context as situated emergence 

which occurs “from the actual actions, choices, cognitions, language and emotions of actors within 
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organizations” (Cornelissen & Schildt, 2015, p. 345). Scholars generally agree that sensemaking and 

learning are “created and situated om the micro-practices of interactions, conversations and coordinated 

actions between people” (Allard-Poesi, 2005, citing Easterby-Smith et al., 2000; Hellgren & Löwstedt, 

2001). Situated emergence is here understood as the outcome of interactions between meaning, agency, and 

structure. Specifically, people make meanings out of situations including the structures they come into 

contact with; and as they use their agency via competence-based enactment behaviors to influence the 

meanings they glean from the materials and the actions they make in response (Narasimhan et al., 2017).   

2.5. Underpinnings and benefits of using an adapted practice theory approach 

Central to this dissertation is the notional interplay of meaning, agency and structure within the practice 

dimension of DT, placing this study as an exploration of what Felin et al. (2015 p. 586) call 

“microfoundations as levels” which argues that “constructing microfoundations are about locating 

(theoretically and empirically) the proximate causes of a phenomenon (or explanations of an outcome) at a 

level of analysis lower than that of the phenomenon itself.” A microfoundations approach is important in this 

context because, as Tolbert and Zucker (2020 p. 3) describe, microfoundations explain “the links between 

patterns of behavior in a collectivity and individual-level cognitions and behaviors that produce and change 

those collective patterns.” A microfoundations approach helps answer questions about ‘conditions that foster 

individuals’ cognitive and normative acceptance of an adherence to existing institutions’ where ‘institution’ 

denotes general behavior as well as organizational forms. In the view of interplay used for this study, neither 

the micro nor macro level has greater influence over the other (Narasimhian et al., 2017).   

Practice theory’s application in organization studies has contributed to understandings of microfoundations 

of organizations (Loscher et al., 2019). Defined as an interpretive lens (Lammi, 2018), practice theory 

asserts that individuals perform actions in ways that make sense to them (Schatzki, 2001). While there is no 

generally accepted view of a practice-theoretical approach (Alakärppä, 2017; Schatzki, 2001), there are 

recurring themes in the way researchers position practice theory to explain “dynamic unfolding” (Feldman 

& Worline, 2016 p. 304); interacting with other practices across space and time (ibid; Alakärppä, 2017); and 

the notion that neither a micro-level nor a macro-level analysis is sufficient by itself (Giddens, 1984). In this 
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conceptualization, practices have agency wherein both the practitioners (individuals performing practices) 

and the practices are agents within a dynamically unfolding recursive relationship (Narasimhan et al., 2017).  

Benefits of a practice theory lens 

By investigating DT as an emerging phenomenon using practice theory as a lens, this dissertation aims to 

build digital transformation theory by contributing “theoretical statements that account for (as opposed to 

simply provide an account of) the distinctive phenomenon of digital transformation in some useful way 

(interpretation, explanation, design, etc.)” (Markus & Rowe, 2021 p. 276). The dissertation thereby aims to 

contribute middle-range theory, which denotes research models that adapt or borrow (Whetten et al. 2009) 

from abstract social theories originating within disciplines such as economics, psychology, and sociology, 

and specifying them (Grover & Lyytinen, 2015 p. 272) in the new context of digital transformation. 

Looking for explanations in the practice dimension wherein an interplay of innovation meaning, agency, and 

structure is occurring is important for a number of reasons. First, at the outset of DT, the firm is just 

establishing new processes, so it is not possible to evaluate innovation outcomes. Practices, on the other 

hand, are present from the start as members of a legacy firm use trial and error to realize digital 

transformation ambitions. Second, although DT strategy is well-researched in comparison to other DT 

execution topics (Figure 3), strategy studies are not providing sufficient theoretical explanation for the 

failures legacy firms experience. Because the workforce is involved in solving problems during trial and 

error situations, a practice theory perspective can draw attention to explanatory factors of challenges being 

experienced as well as a temporal “future-making” (Wenzel et al., 2020) perspective on how to mitigate 

them. Here, a practice theory approach can be particularly helpful because, as Gherardi (2009 p. 124) 

explains, theories of practice ”furnish the theoretical and methodological bases for the construction of 

middle-range theories which flank the vision of organization as planning and design (rationality from 

outside) with the vision of organization as an unstable accomplishment in becoming but based on 

widespread social intelligibility (contingent and plural rationalities).” Studying practices gives a window for 

understanding innovation strategy-execution dynamics and gaps (Li, 2020; Li, 2018; Siebel, 2019) occurring 

in a legacy firm. Using a practice theory lens can thereby shine a light on factors contributing to a need for 

strategic pivots. Third, by focusing on emerging practices, it is possible to explore dynamics from multiple 
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levels of understanding (Feldman & Worline, 2016; Lanamäki et al., 2020); and through multi-level 

exploration, we can gain important insights into the nature of the individual- and collective-levels of agency 

and choice (Barney & Felin, 2013) that influence DT efforts. Together, these vantage points help build 

explanations about the factors that influence a legacy firm’s DT-related innovation efforts along its journey 

toward DT capacity.  

2.6 Wide DT literature gap 

As an emerging field of research, DT literature is rapidly growing (Figure 2) across multiple disciplines, 

resulting in widely varying and poorly defined conceptualizations (Appio et al., 2021; Cennamo et al., 2020; 

Nambisan et al., 2019; Nambisan et al., 2020). However, literature in the subject areas of Business, 

Management & Accounting and Decision Science accounts for only 2.3% of all DT research and specific to 

topics in this dissertation, there are wide research gaps. 

Figure 2. Upward trends in publications related to “digital transformation” (Source = Scopus). 

Since the advent and proliferation of ‘smart’ cloud platform-based digital technologies, i.e., since 2016, only 

a few studies have been made that shine light on digital transformation of legacy organizations (most 

notably, Björkdahl, 2020; Cozzolino et al., 2018; Govindarajan, & Immelt, 2019; Hess et al., 2016; 

Krasonikolakis et al., 2020; Loonam et al., 2018; Metzler & Muntermann, 2020; Sebastian et al., 2017; 
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Siachou et al., 2021; Sjödin et al., 2021; Struyf et al., 2021; and Sund et al., 2021). These studies mainly 

focus on strategy and business model innovation.  

Regarding meaning: scholars highlight the insufficient theoretical explanations about how institutional 

logics change (Töytäri et al., 2018). The current literature also lacks a conceptualization of dominant logic 

dynamics occurring within product-centric firms expecting to add digital solutions without making service 

innovations. Regarding agency: academic literature about the microlevel agency role of actors in relation to 

DT is particularly fragmented (Appio et al., 2021; Nadkarni & Prügl, 2021). It is especially unclear “how 

individuals deal with day-to-day exigencies that change and often disrupt planned strategy” (Marabelli & 

Galliers, 2017, p. 352). Additionally, employee-related factors such as skills, competences and mindset are 

under-studied (Trenerry et al. (2021). Regarding structure: centralized and rigid organizational structures are 

found as both an enabler and a barrier for manufacturing firms (Imran et al., 2021); there is a known 

knowledge gap regarding integration of DT within organizational structures and activities in incumbent 

firms (Nadkarni & Prügl, 2021 p. 262). 

Additionally, as Figure 3 shows, topics generally related to the building of DT capacity are particularly 

understudied and undertheorized.  

Figure 3. Scopus-identified subthemes in “digital transformation“ Business, Management, Accounting & 
Decision Sciences Subject Areas (n = 889 representing 2.3% of all DT literature (n = 38,819) for all subject 
areas. 

Although the number of Scopus results for ‘practices’ is among the larger group, a search for “practice 

theory” shows just seven results in the Business, Management, Accounting and Decision Sciences subject 
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areas, of which only three discuss or use a practice theory approach (Table I). A reverse search starting with 

“practice theory” and adding a within-results search for “digital transformation” finds four additional studies 

using practice theory in the context of technology adoption (Nysveen, Pedersen & Skard, 2020), technology 

acceptance (Alakärppä, 2011; 2017), and a perspective of technology as routine capability in the 

advancement of practices (Swanson, 2019). 

Table II. Six Scopus results for reciprocal keyword searches for “practice theory” within “digital 
transformation” and vice versa, in Business, Management & Accounting and Decision Science subject 
areas (n = 889) 

Reference Summary Use of Practice Theory 
Alakärppä, I., 
2011 

Context-specific characteristics related 
to use and adoption of a particular 
innovation. 

Routinized actions are seen as subcomponents 
of technology user acceptance practices 
emerging in a certain context i.e., as stages 
which are required to carry out wider practices. 

Alakärppä, I., 
2017 

Analyzes case studies using practice-
theory lenses to gain understanding of 
the context -specific process in which 
innovations are accepted and adopted in 
everyday practices. 

Study presents a practice theory model of the 
acceptability of innovation. 

Lanamäk et 
al., 2020 

Industry-level, contextual viewpoint on 
digital transformation as "relational 
digital transformation", a process 
through which practice arrangement 
bundles of digital trechnologies evolve 
over time. 

Example of how a study can use practice 
theory to analyze from multiple levels. Extends 
practice theoretical analysis from 
microphenomena to industry-level changes 

Swanson, 
2019 

View of technology that ties tools as 
devices that serve as routine capability 
in the advancement of practices. 

Offers a new overarching perspective of 
technology as routine capability, thereby 
broadening Schatzki’s (2002) perspective of 
practice as the contexture in which social 
orders are constructed 

Wenzel et 
al., 2020 

Uses practice perspective to transcends 
objectivist and subjectivist 
understandings of time and the future in 
that it views the future as a more or less 
experienced temporal category that 
actors produce and enact through 
future-making practices  

Future-making practices as an organizational 
phenomenon 

Wenzel & 
Will, 2019 

Indicates that practice theory might 
constitute a prototype of a “digital 
theoretical language”. Findings suggest 
a sequential pattern of enacting three 
(communicative) practices through 
which academic fields are constituted.  

In the constitution of academic fields, practices 
may be coded, decoded and recoded. Practice 
theory incorporates generativity and 
convergence (Yoo et al., 2010) into social 
theory. 
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3. Overview of research appended to this dissertation

This section briefly summarizes the papers included as chapters and the report that is included as an 

appendix item in this dissertation. Because the methodologies are discussed in each paper, here I provide 

just a general summary and explanation about how each contributes toward addressing the overarching 

dissertation research questions.   

3.1 Overview of Paper 1  
‘Dominant organizational value logic as a driver of approach, efforts, and strategic shifts in a legacy firm’s 
path toward digital transformation.’ 

Paper 1 investigates influences and consequences of the interpretations a product-centric firm has made 

about DT on its DT-related innovation efforts (DRQ1a). While digital transformation is challenging for all 

firms, legacy firms are having a particularly difficult time (Baines et al., 2007; Götz et al., 2018; Kozlowska, 

2020; Parida et al., 2014) and are showing poorer success rates than non-legacy firms (Kronblad, 2020; 

Tabrizi et al., 2019). Researchers are also finding that legacy firms take an incremental approach to 

innovation work, while digital pioneers use a wide variety of innovation practices including approaches that 

deviate from these firms’ norms and dominant logic, making them more agile (Kronblad, 2020). However, it 

is unclear both why incumbent firms are experiencing greater challenges and why they are less likely to 

adopt similar agile approaches as the digital pioneers are able to do, despite having many resources and a 

highly experienced workforce (Adrodegari et al., 2018; Baines & Lightfoot, 2013). A recent study identifies 

digital servitization, referring to a combination of digitalization and service innovations, as the most 

challenging aspect for incumbent firms to achieve (Tronvoll et al., 2020), but the research is among firms 

that intend to add direct services as part of their digital transformation planning. The literature lacks 

theoretical and empirical explanation about the digital servitization experiences of legacy firms that do not 

intend to add services, i.e., product-centric firms that conceptualize digital solutions as product features and 

add-on components of their existing hardware products (Cusumano, Kahl & Suarez, 2015; Qvist-Sørensen, 

2020).  This has to do with meaning being made about DT, and the consequences. 

By looking for influences of dominant logic-based meanings on innovation efforts, Paper 1 addresses a 

digital transformation literature gap by probing for theoretical explanation about how a legacy firm’s 

product-centric intentions toward digital transformation, viewed through a dominant organizational value 
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logic lens, lead to emerging dynamics that influence the firm’s innovation path and its approach particularly 

to digital servitization implementation efforts during digital transformation. Specifically, this qualitative 

study explores group-level views about the firm’s DT innovation-related intentions and approaches using a 

framework of dominant organizational value logic lenses that Lindhult et al. (2018) identify as relevant in 

the context of digital servitization. These lenses are used because of their appropriateness in context of a 

product-centric firm that is undertaking efforts to shift and capture value by adding digital solutions and 

putting in place support mechanisms that link the digital solutions with knowledge and support—i.e. when 

both digitalization innovations and service innovations are required (Paschou et al., 2020; Paschou et al., 

2017; Kohtamäki et al., 2020; Kohtamäki et al., 2019; Coreynen et al., 2016; Raddats et al., 2019; Tronvoll 

et al., 2020). 1). The analysis opens conceptualizations of micro-foundational drivers of DT-related meaning 

and intention, and associated dynamics emerging with the firm’s DT innovation approach and practices.  

The notion of ‘dominant logic’ comes from strategic management literature and has been adopted into 

innovation management literature. Dominant logics act as conceptual funnels (Bettis & Prahalad, 1995) that 

focus attention on information deemed relevant to that logic by channeling it inside the funnel, while 

removing focus from everything else to effectively have whatever is outside the funnel ignored. These 

funnels channel the filtered data to become the basis for the firm’s strategy, systems, values, expectations, 

reinforced behaviors, and traditions (Bettis & Prahalad, 1995).  Dominant logic thereby plays a role in how 

organizational members understand the business, how managers make critical resource allocation decisions, 

how new ways of working and practices emerge, and —when a firm diversifies into new business that is 

dissimilar from its existing businesses—how the firm’s survival depends on top managers finding new logic 

to add in the firm (Prahalad and Bettis, 1986). Dominant logic is also linked to innovation. Specifically, 

innovation occurs when people interact about new ideas in an organizational context, and the way people 

organize around new tasks has consequences for organizational functioning and innovation implementation 

(Bouwen & Fry, 1991). What an organization is able to understand and learn from its innovation efforts 

translates into “increased process capacity to innovate in the future within that same organizational setting” 

(ibid, 1991, p. 37; Argyris & Schon, 1978). Tension experienced between the dominant logic and the new 

logic of innovation spurs potential action strategies to deal with the tension (Bouwen & Fry, 1991). 
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As its analytical framework, Paper 1 uses four forms of dominant organizational value logic 

theorized by Lindhult et al. (2018) to give clues about how a firm understands, targets, and pursues 

value through digital servitization innovation, including the following. 1) Product-centric logic 

(PCL) is akin to goods-dominant logic (GDL); it perceives the purpose of innovation as economic 

exchange of a tangible new good or of a service which can be sold and, in itself, has an embedded 

utility by which it delivers value to a consumer (Vargo & Lusch, 2004). ‘Service’ in this 

conceptualization refers to benefit-enhancing additions for goods. As the determiners of value, 

producers should maximize profit from the sale of output, and this involves owning and producing 

it with maximum control and efficiency in order to obtain wealth from surplus tangible resources 

and goods (Vargo & Lusch, 2004).  2) Service-dominant logic (SDL) conceptualizes value co-

creation as involving service, rather than goods, as the basis of economic exchange; and value co-

creation processes and customer experiences must be understood in the context of the service 

system in which they are embedded (Lusch et al., 2010). ‘Service’ involves the entire process 

involved when one actor enacts deeds, processes, and performances for another, and it is associated 

with ‘value in use’, meaning the consumer defines value based on the context-based usefulness and 

enjoyment of a service (Lindhult et al., 2018).  3) Virtual-based value logic (VBVL) is logic in 

digitalized and virtual service innovation that focuses on information process capacity and 

information communication technology (ICT) to produce intelligence or “smartness” (Lindhult et 

al., 2018). With VBVL, value co-creation potential is enhanced by the contributions that can come 

from greater intelligence. 4) Systemic-based value logic (SBVL) is connected with themes such as 

ecosystems and blurred boundaries created by platforms (Lusch & Nambisan, 2015; Lusch & 

Vargo, 2014; Gawer & Cusumano, 2014; Lindhult et al., 2018). With SBVL, virtual flows of 

information occur with the support of ICT-enabled interfaces, and value is created as these virtual 

flows “link together actors, activities and resources in effective and efficient value constellations” 

(Lindhult et al., 2018 p. 464). 
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This paper offers new ways of conceptualizing how a legacy firm’s intentions and approach toward digital 

transformation, viewed through a dominant logic lens, lead to emerging dynamics that influence the firm’s 

digital innovation path. The paper categorizes value logics as 1) situationally emergent—i.e., differentiated 

in different innovation phases; and 2) output-oriented vs. solution-oriented. Additionally, the paper argues 

that 3) the output- or solution-orientations result in a need for the organization to facilitate different 

underlying forms of organizational support arrangements—here named ‘support innovation’; and that 4) 

value logic-based innovation goals are defined originally through top-down scoping and vision during early 

ideation phases but then shift during later innovation conversion phases with pressure from the bottom-up as 

workforce members attempt to comprehend and overcome digital innovation barriers and challenges. The 

paper also posits that 5) DT creates an interior technology pull to put the underlying arrangements in place, 

i.e., to enable data-driven digital processes, support systems, and knowledge and information flows in

support of both digital solutions and the managerial decisions surrounding them. Therefore, 6) a firm needs 

to dedicate attention and resources toward innovating its underlying support arrangements early enough to 

ensure capabilities are in place to support and sustain the launch of digital solutions.  From a managerial 

perspective, Paper 1 contributes insights about ways legacy firms approach and integrate digital and service-

specific capabilities involved in the reinvention of offerings (Abou-foul et al., 2020 p. 1). 

3.2 Overview of Paper 2  
‘Making sense of digital transformation: Drivers and outcomes of individual co-construction participation 
and understanding in digital transformation enactment cycles.’ 

Paper 2 shifts focus to examine an individual agency and enactment perspective of micro-level variables 

likely to advance digital transformation progress. Thereby, this paper provides additional explanation about 

how interpretations are being made, and their consequences (DRQ1a), however this time from an individual 

level perspective.  Additionally, the paper describes a DT-specific enactment cycle which identifies how the 

agency of organizational members influences a legacy firm’s DT-related innovation efforts (DRQ1b).  

In the context of digital transformation efforts, we know very little about individual level engagement, 

participation, or sensemaking that is occurring. These are aspects of what Weick (1979) calls ‘enactment’. 

As earlier mentioned, enactment is conceptualized as an aspect of interaction that activates the dynamic and 

situated emergence of practices leading to innovation processes (Allard-Poesi, 2005).  
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Digital transformation is often described as a top-down strategic management-driven initiative (Skog, 2019) 

and while the go-ahead to undertake digital innovation projects certainly comes from top management 

through vision, goal-setting, or digital strategy decisions, it is the significant effort and engagement of 

middle-management, process-management, and other workforce actors that actually make digital innovation 

happen. However, existing digital transformation literature has not focused on the perceptions and enactment 

efforts of middle-managers (Nadkarni & Prügl, 2021) and the workforce.  

This survey-based study uses structural equation modeling on data from 426 individuals who work in the 

case company. We theorize that in the context of digital transformation, an enactment cycle exists which is 

comprised of 1) “participation in co-construction activities for digital transformation”, which involves 

creative and collaborative internal engagement represented by digital citizenship and external engagement 

represented by interaction with external stakeholders, and 2) understanding, which involves familiarity with 

and interpretation about the organization’s digital transformation plans and efforts. Here, the research 

questions are intended to understand how workforce enactment of digital transformation is occurring. They 

include the following: a) what are the antecedents to co-construction of digital transformation; b) how does 

participation in co-construction activity translate into understanding and sensemaking about the firm’s 

digital transformation efforts; and c) what are the effects of co-constructive participation in relation to digital 

transformation progress?  Through creative and active engagement, individuals drive a virtual cycle toward 

new practices that promote confidence in digital transformation progress. This happens as co-construction 

participation shapes individuals’ understanding of digital transformation efforts, which positively enhances 

workforce confidence in the firm’s progress with digital transformation. Increased confidence, in turn, 

encourages increased co-constructive participation and enactment of efforts toward digital transformation 

goals.  

We also identify some individual characteristics that antecede participation in co-constructive activity, 

including the level of avoidance of ambiguity, digital competence, and managerial support. By 

operationalizing the origins of micro-level processes and linking individual characteristics including certain 

traits, abilities, and perceptions with enactment cycle behaviors and sensemaking phenomena in the context 
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of DT, this study enables differentiating among those in the workforce who are more likely to engage in 

enacting DT.   

3.3 Overview of Paper 3 
‘Building capacity for digital transformation in a legacy firm: From product portfolio to an organizational 
perspective.’ 

 
Paper 3 shifts to an examination of structure and underlying components of DT efforts that enable a legacy 

firm to build DT capacity (DRQ1c).  Digital transformation is said to involve “perhaps the most pervasive 

managerial challenge for incumbent firms of the last and coming decades” (Nakdarni & Prügl, 2020 p. 2). 

With some companies failing to survive digital transformation (Chowdhury et al., 2018), the stakes are high.  

It is well established that a firm’s ability to successfully respond to changes in its environment is an 

important component of strategic flexibility needed for growth in dynamic markets (Pettus et al., 2007). 

Achieving competitive advantage comes from dual capabilities that enable the firm to both exploit external 

technologies and build internal technologies for the market, since new business opportunities may arise from 

both sources (Garud & Nayyar, 1994; Barney, 1986). Research shows that the level of digital transformation 

complexity is greater for firms seeking to achieve new digital innovations while simultaneously balancing 

ongoing operations of the existing core business (Raisch et al., 2009; Piccinini et al., 2015; Hodgkinson & 

Healey, 2014).  

Once a legacy firm is motivated to add new digital offerings to its existing product portfolio, what 

components are necessary for the firm to have in place for digital transformation? This is a central concern 

of Paper 3, which investigates the underlying elements and arrangements that bring forth a firm’s digital 

transformative capacity. Because DT literature is emerging and so highly fragmented (Appio et al., 2021; 

Imran et al., 2021; Loonam et al., 2021; Nadkarni & Prügl, 2021), organizational capacity to accomplish 

digital transformation is still under-researched and poorly understood. Existing DT literature focuses largely 

on strategy, success factors related to digital product or service outputs, managerial actions (Loonam et al., 

2021) or capabilities (Vial, 2019; Nadkarni & Prügl, 2021)—none of which are sufficient for understanding 

the organizational-level phenomena of digital transformative capacity (TCAP).  
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By conceptualizing capacity as an organizational theoretical boundary condition (Busse et al., 2017) 

which is either present or not, we argue that it is appropriate to use Necessary Condition Analysis (NCA) 

logic (Dul, 2019) in the process of identifying crucial components of digital TCAP. NCA logic provides a 

way to approach data to learn factors that people believe are critical for digital transformation to occur. We 

use NCA logic as a novel approach to rich data, and thereby also make a methodological contribution.  

We identify six components of digital TCAP that are conditioned by firm-specific technologies, processes, 

and environmental factors: (1) the firm’s digital transformation vision; (2) choice about the best 

technological paths and allocation of resources; (3) facilitation of innovative digital solutions that is 

ongoing, real-time, and oriented towards front-end, back-end, and all end-users; (4) maintenance of 

technologies and data over time; (5) reactivation and synthesis to combine existing technology with ongoing 

technological developments; and (6) alignment and integration of these five components to orchestrate 

corporate vitality. Furthermore, the firm’s ambitions arriving from digital TCAP are five-fold: (1) continual 

structuring of existing resources into new resources; (2) continual learning; (3) agility; (4) scalability; and 

(5) continual data-driven real-time and relevant analytics and information flow. This research provides a

crucial and unifying understanding of capacity for radical digital transformation, its consequences for the 

firm, and implications for innovation management and strategic management. 

4. Case selection and research context

4.1 Case selection 

Case study selection was made with careful consideration (Goffin et al., 2019), anchored in theory 

(Eisenhardt, 1989; Glaser & Strauss, 1967). The research context is a large (> 19,00 employees) traditional 

manufacturing firm that has been operating for 75 years. The firm is one of the leading companies in the 

world within its main line of business, is investing heavily in research and digital development activities and 

aims to remain a frontrunner in its main market. It recently (within the past four years) initiated efforts to 

develop and add digital offerings to its product portfolio, and this effort involves innovation process changes 

to provide support and services associated with the new offerings. Concurrently, the firm is fostering and 

maintaining its existing non-digital product portfolio. When the firm began its digital transformation, it 

expected to undertake digitalization and is now unexpectedly in a process of digital servitization. It is 
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experiencing conditions in which new practices are emerging through trial and error as dominant and new 

logics interplay. These conditions make it an ideal case for studying dynamics related to emerging DT 

practices occurring as a firm builds its DT capacity. 

4.2 Case firm 

The case company began its present round of digital transformation efforts in mid- 2016. Before that, in the 

early 2000’s, the firm had experimented with and succeeded in integrating SMS text-based remote sensing 

capabilities in their hardware, which enabled local networks to be created. This opened the possibility for 

utility managers to control entire systems (within a local network) from their desktop computers. The firm 

was a frontrunner in this regard, and the remote operating capabilities were in high demand. But their timing 

preceded technological advancements and realization about the value of big data and data-driven innovation. 

The firm was not charging separately for these digital capabilities and felt their value was accruing mainly to 

the customer rather than to the firm. So, they determined that the technology and its associated upkeep was 

becoming too disruptive for the firm to handle in-house and therefore created a spin-off subsidiary to 

manage production and support for these digital add-on features.  

The firm went through a second stage of internal digital development efforts beginning around 2012, and 

this effort resulted in an internal new digital commercial offerings organization responsible for developing 

new portfolio possibilities. In that organization, dozens of research and development projects were started, 

but few were commercialized and the effort did not result in product-wide or company-wide transformation 

as desired by the leadership at that time. 

When cloud computing became ubiquitous in 2016, firm leaders reached out to study its implications by 

talking with the firm’s customers. They learned that their largest customer planned to create in-house cloud-

based network capabilities by adding their own sensors both to the company’s hardware products and to 

non-company hardware—because, for them, the data from these sensors had become as important as the 

hardware itself. Firm leaders describe this as an ‘Ah-ha’ moment because it was the point in time that the 

firm realized it would need to add its own cloud-based capabilities to its portfolio of offerings, or risk 

becoming disrupted. Therefore, in 2016, the firm formed a task force comprised of the company’s top 

leaders, and they spent months interviewing companies and competitors that had undergone or were in the 
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process of undergoing DT, along with thought leaders from across the globe, who had experience with DT. 

They also re-acquired the subsidiary that was responsible for the SMS-based remote sensing capabilities. 

From the outset in 2016, the firm envisioned its digital transformation efforts as support for the core 

organizational strategy, and with an anticipated outcome of digital add-on features for their existing 

hardware. The firm hired one of the world thought-leaders as Head of Digital Transformation and 

established his position in top leadership, reporting directly to the CEO. But there was a deliberate 

positioning of the digital transformation efforts in a three year temporary organizational unit that is semi-

separated from the core organization to enable enough autonomy for creative development while minimizing 

risk. This organizational set-up enabled the riskier development efforts to be separate yet connected in 

strategic ways via cross-functional teams filled with people who are borrowed from core organization 

departments. During the period of this study, the firm called this organization its Digital Transformation 

Office (DTO). The Head of Digital Transformation (hereafter Head of DTO) created a physical space for the 

DTO that was patterned after start-up companies’ or makers’ spaces, to encourage the types of synergies and 

creativity that comes from those environments. 

The firm’s focus on digital enablement is anchored in the belief that the product portfolio of core (legacy) 

offerings will lose market share over time and eventually, without adding digital solutions, this can become 

an existential threat. The aim of the efforts is to transform itself from a product-offering firm into a product-

digital solution-offering firm. This effort was involving innovation process changes to provide support and 

services associated with the new offerings. Therefore, a priority has been the development of a digital 

platform to support the firm’s interest in building a portfolio of Internet of Things (IoT)-based offerings.  

During this research period, development of the digital platform and applications was occurring in parallel. 

Concurrently, the firm is fostering and maintaining its existing non-digital product portfolio.  

Recognizing that these development projects involved great complexity and needed greater coordination and 

speed than the firm’s traditional innovation development processes could support, the Head of DTO 

implemented a new operational framework to blend waterfall (legacy) and agile (digital) development and 

governance methods. Along with technical development, the firm has been undergoing structural 

organizational changes to enable end-to-end customer-centric support associated with the new digital 
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portfolio offerings. The restructuring is in response to the firm’s 2019 innovation taskforce findings: “We 

have a strong company DNA and a history of making bold moves. This is how we have globalized our 

business and how we have managed to… stay at the forefront of our industry. Group Management is 

concerned that our ability to pioneer is under significant pressure. Everyone is working hard, but there are 

somethings standing in our way to being true pioneers in the marketplace.“  

The firm understands its product development as having occurred in four waves (Table IV). 

Table IV. Firm’s understanding of its product development history 

Wave Characteristics 

1: 1945-1960 Hardware 

2: 1960 – 1990 Hardware + Motors 

3: Late 1980’s–ongoing  Hardware + Motors + Electronics (including some software/algorithm 
development in the late 80’s/ early 90’s and remote monitoring and 
system performance evaluation since 2003) 

4: 2006 – ongoing 
 

Digital Transformation Efforts: 

Phase 1 (2014-2016) 

Phase 2 (early-mid 2017) 

Phase 3 (late 2017 – mid-2019) 

Phase 4 (2019 – mid-2020) 
 

Phase 5 (mid-2020 – ongoing) 

Hardware + Motors + Electronics + Connectivity + Value-added 
Services + Software Products + New Business Models + New Sales 
Channels 
 

• Digital Task Force (2016) – 4 Light House initiatives 

• Digital Commercial Offerings (DCO) 

• Digital Transformation Office (DTO) 

• DTO efforts continue + Innovation Task Force (“Time to 
Pioneer”) 

• DTO efforts end. New Digital Development and Front-End 
efforts continue + Innovation Task Force (“Time to Pioneer”) 

Source: Adapted from 2018 online interview with firm’s Head of Digital Commercial Offerings 
 

4.3 Scoping the research project  

The original research objective was to study and learn from the firm’s early adoption, 

implementation, and use of digital technology innovations that were being put in place as part of its 

digital transformation, and theoretically explain how digital innovation could be facilitated through 

emerging technologies. I therefore expected to focus on digitalization efforts involving digital 

technologies such as augmented reality, virtual reality, and mixed reality (AR/VR/MR), and the 

company’s Robotics Process Automation (RPA) development endeavors. However, while framing 
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the research project scope with the Head of DTO, I was invited to expand the focus to study what 

the firm considered to be the ‘game-changing’ aspects of the DT. These included the core DT 

initiatives the firm had set for the DTO to achieve (i.e., establishing the proprietary digital platform 

including connectivity, analytics, applications, and other IoT-related capabilities) along with an 

additional externally-focused initiative the firm had just authorized which involved a cross-

functional and cross-organizational team working to create and link the company’s embedded 

hardware with an ecosystem platform partner. I was also invited to follow the cross-functional and 

cross-organizational RPA team endeavors, as originally proposed. In November 2018, the Head of 

DTO accepted my expanded exploratory research proposal and provided: wide access to his own time and 

thoughts about digital transformation efforts and challenges; permission to meet with whomever in the 

organization that might help build understanding about what was occurring; support by making introductions 

when needed; an open invitation communicated to his staff that I could be there to observe personnel 

working in any/all cross-functional team efforts on the three core initiatives the DTO had set for itself to 

achieve as part of the digital transformation, including an explicit request that they invite me when digital 

transformation meetings that might be of interest to my research were to occur; and, introductions to the two 

additional initiatives with permission to observe He also communicated via email messages that went to 

more than 2,000 staff about my digital transformation survey that deployed in October-November 2019, and 

he encouraged wider company personnel to participate in the survey by announcing and providing a link to it 

also on the company’s internal collaboration platform (Yammer).   

5. Methods and research design

Digital transformation is a desired end-state that is, for most companies, (yet) only a hoped-for result of the 

future. So, a question is: What approach will be most useful for researching phenomena that have not yet 

occurred or that are fast-paced while the plans and logics are shifting underfoot?  Choices about research 

methods and design come under the topic of ‘methodology,’ which intertwines philosophical considerations 

of ontology, the nature of reality, and epistemology, the nature of knowledge (Howes, 2017; Guba & 

Lincoln, 1994). According to Howes (2017), philosophical clarity and critical thinking by researchers about 

their own assumptions is an ongoing effort that requires “researcher reflexivity” throughout the life of a 
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research project (ibid p. 451). To this end, through the process of paper and dissertation writing, I strived to 

reflexively consider and challenge my own assumptions. The following are reflections about the thought 

processes behind the mixed methods used in my research. 

Because each paper describes its own specific research approach and rationale, I will not repeat them here. 

To organize the overview of methodology and research design, I discuss methodology using ‘Research 

Onion’ categories introduced by Saunders, Lewis, and Thornhill (2012 p. 108; 2008; and adapted by 

Mitchell, 2018 p. 104)—see Figure 4.  

 
Figure 4. Research Onion adapted from Saunders, Lewis & Thornhill (2012 p. 108; 2008) and from Mitchell 
(2018 p. 104) 

 

5.1 Research philosophies 

A researcher’s approach, research design, methodological choices, strategies, time horizon and data 

collection techniques are all built on a foundation of philosophy and belief. One’s ontological position 

involves beliefs about the fundamental nature of reality or being. My belief system fits into the way 

Fleetwood (2013) and Fleetwood and Ackroyd (2004) explain critical realism. As a critical realist, I believe 

that there is a single reality but there can be multiple interpretations of that reality. Reality is therefore a sort 

of social phenomenon and its construction is context- or contingency-based—meaning that aspects of reality 

can emerge or be transformed based on relational and processual context, and that knowledge derives from 

uncovering causal mechanisms.  
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Epistemology involves one’s beliefs about how knowledge is possible. As a critical realist, I believe that 

knowledge is created and constructed by individuals and can be identified within the context of time- and 

space-bound social and cultural systems (Fleetwood, 2013). I also believe that knowledge can be created by 

machines via artificial intelligence and machine learning technologies, but here too the recipient identifies 

knowledge and constructs meaning about it within the bounds of these social and cultural time and space 

contexts. The more perspectives we can use to view a phenomenon, the greater our potential ability to gain a 

holistic understanding about the underlying dynamics involved. Based on these views, my study design 

seeks to look at emerging practices and dynamics related to digital transformation and innovation 

operationalization from multiple stakeholder perspectives and through various theoretical lens(es). 

5.2 Paper research approaches 

My choice to conduct a research project involving multiple approaches aligns with my ontological stance 

and epistemological position, in that I believe a combination of inductive, deductive, and abductive 

approaches can provide a pragmatic, contingent, and practical snapshot of human and organizational 

practices. An exploratory approach enables drawing on strong research foundations in existing work while 

being open to fresh insights and new perspectives (Ashurst et al., 2012).  

5.3 Research strategies 

A single case study is highly appropriate for studying complexities of organizational phenomena (Yin, 

1994), particularly when the research is exploratory (Yin, 2009), when the focus of the research has not been 

adequately theorized (Eisenhardt & Graebner, 2007), and when boundaries between context and phenomena 

are not clearly evident (Ashurst et al., 2012).  The benefit of a case study is that it can help the researcher 

generate novel insights (Benbasat, Goldstein & Mead, 1987). 

Based on their review of innovation management case study research, Goffin et al. (2019) identified ten 

quality criteria which they made into a scoring template. The ten criteria are divided into four categories as 

follows: 1) research design, including information about the case study’s theoretical foundation, pilot study, 

and theoretical sampling; 2) data collection, including sources, data review and validation, and data 

collection transparency issues; 3) data analysis, including intercoder checks, presentation of the case 

evidence, and appropriate interpretation of results; and 4) a post hoc reflection on the rigor.  I used their 
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template as a guideline during my writing process, to ensure the case study research was rigorous and could 

meet robust standards.   

5.4 Methodological choices 

Philosophically, the research design is based on the assumptions that using a mixture of qualitative and 

quantitative data collection and analysis methods and approaches during a single study or series of studies 

can provide both breadth and depth, and “in combination, provides a better understanding of research 

problems than either approach alone“ (Creswell & Plano Clark, 2007 p, 5). With qualitative research, the 

researcher collects data by studying a few individuals who provide rich information that enables a detailed 

and in-depth interpretation and comprehension of a problem or phenomenon; and, with quantitative research, 

the researcher collects and analyzes data from a large number of people but on a limited number of variables 

to enable interpretation (Cresswell & Plano Clark, 2018 p. 3).  In an exploratory study such as this, where 

both in-depth understandings were desired from individuals closely involved in the firm’s digital 

transformation efforts, and general understandings were desired from the rest of the workforce, a mixed 

methods study involving approaches based on both philosophies enabled me to gather a very rich data set 

that incorporates diverse viewpoints about adoption, implementation, and use of digital innovation and 

digital transformation from employee, unit, and organizational perspectives, without limiting the variables. 

“Breadth and depth understanding” (Cresswell & Plano Clark, 2018 p. 4) also appealed to the case company. 

5.5 Time horizon 

This doctoral research design involved a longitudinal study in a single case company (from November 2018 

until May 2020) to explore digital transformation-related organizational, employee, and innovation 

experiences and challenges during technology adoption, implementation and use efforts as the company 

worked to add digital offerings to its existing portfolio of products.  

5.6 Data 

By the end of the research period, I had gathered quantitative data from a company-wide survey deployed 

during October/November 2019 (n = 426 respondents) along with a large and rich collection of qualitative 

data to enable triangulation during analysis (Table V). 

Table V.  Summary of qualitative case data gathered for this PhD research project 
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Source # of events Approx. 
Hours 

Interviews 58 40.5 
Observations 43 70.3 
Secondary misc. including interviews from external 
sources 16 

Email 7 
Company video 4 3 
Company messages 5 
Company internal report 8 
Company documents 16 
Company presentations 49 
Company SharePoint material 3 
Documents containing Yammer conversations 50 
Events not recorded in separate documents in NVivo [i.e., 
multiple items combined into single files such as follow-
up sessions with responses added to the main interview 
document (n = 9); administrative coordination events (n = 
3) or duplicative records (n = 2)]

-14

Total 
245 

documents 
in NVivo 

114 
hours 

Nb: Tally excludes quantitative data collection documentation and hours involving 
a survey questionnaire that was deployed in October-November 2019 (n = 426) 
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6. Research papers 

[NOTE: the three research papers must be redacted from the online version of 

this dissertation because they are in process of being submitted for journal 

publication. Therefore, pages 32 - 170 are deliberately excluded.]
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7. Findings

Digital transformation is a cumbersome, time-consuming, ongoing, and all-encompassing process involving 

not just a few key players, but the entire organization. On this background, this research contributes to the 

innovation management literature and DT literature by providing conceptual clarity about the content of DT 

and by theorizing of the way meaning, agency and structure influence a legacy firm’s efforts to build DT 

capacity. 

The aim of this dissertation was to research one overarching question: How is the interplay of innovation 

meaning, agency, and structure influencing digital transformation (DT) capacity. The next subsections 

discuss the findings and conclusions that answer the research sub-questions presented at the beginning of 

this dissertation, leading to answer the main question. Then, the following sections discuss theoretical and 

managerial implications, followed by limitations.  

7.1 Findings for Dissertation Research Question 1a: What are the influences and consequences of a legacy 
firm’s DT interpretations on its DT-related innovation efforts? 

Paper 1 finds that whether or not a legacy firm intends to make service innovations in conjunction with its 

DT-related digital product development efforts, offering digital solutions requires complex internal support 

arrangements and innovations involving both digitalization and service innovation. Paper 1 thereby joins the 

conversation in an emerging research stream focusing on ‘digital servitization’ (e.g., Vendrell-Herrero et al., 

2017; Kohtamäki et al., 2019; Raddats et al., 2019; Sjödin, Parida & Kohtamäki, 2019; Coreynen et al., 

2020; Tronvoll et al., 2020; Lindhult et al., 2018). However, a premise of other research in this niche is that 

digital servitization efforts are made with firms’ intentions to add services. Paper 1 adds novelty to the 

digital servitization literature by studying a firm that does not intend to add services from the outset but is 

pressured to do so to accomplish its DT-related innovations. 

Furthermore, the study finds that the firm’s dominant product-centric logic shapes its expectations about 

both the level of complexity and the form of innovation it expects to undertake as part of its DT journey. 

Thereby, Paper 1 provides an empirical example of what Lindhult et al. (2018 p. 474) describe as a 

“complexity trap” and a “service gap,” which are “sources of limits of understanding and, therefore, in 

realizing value-enhancing service processes.” This speaks directly to the dissertation research question, 

indicating that the meanings a legacy firm derives from product-centric logic-related interpretations about 
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the purpose and tasks of DT have consequences not only for the underlying arrangements, i.e., structure, but 

also for potential value capture.  

Additionally, Paper 1 finds that the pressure to change in response to these unexpected digital servitization 

requirements creates a pull to undergo a strategic shift or pivot (Cottle, 2020). Strategic shifts are described 

by researchers as phenomena that are driven by leaders as they find and apply new logic during 

organizational change events (Engelmann et al., 2019; Prahalad and Bettis, 1986). Here, Paper 1 finds 

something contrary. By studying how dominant organizational value logics shaped the firm’s intentions and 

expectations about DT and its subsequent innovation efforts, Paper 1 finds that these logics are situationally 

emergent in different innovation phases. Specifically, dominant organizational value logics are originally 

defined through top-down scoping and vision during the early ideation phase, but they then shift with 

pressure imposed bottom up during later innovation conversion phases. This pressure to shift logic occurs as 

a consequence of the workforce arriving at interpretations about workflow and coordination problems that 

they have been experiencing, particularly with developing as-a-service capabilities needed for creating 

connections between the core organization’s operational backbone support functions and the end users. The 

interpretations about the problems, and recommendations about potential different ways of working to fix 

them, have emerged through trial and error and discussion amongst workers whose DT-related efforts are 

being impacted. This finding links with Paper 2’s finding that individuals build their understanding of DT 

through their active co-constructive participation in DT efforts. Middle managers, in particular, identify and 

recommend different cross-organizational efforts and solution-oriented planning changes needed to mitigate 

siloed work processes and unsynchronized development efforts that are inhibiting their teams’ problem-

solving and innovation development progress This is empirical evidence of the need for collaboration across 

business units and the threat of functional siloes that is described by other DT scholars such as Vial (2019), 

Imran et al. (2021), and Nadkarni and Prügl (2021). These findings about the bottom-up origins and situated 

emergence of strategic shifts merit further attention of dominant logic and strategic management scholars to 

see if similar dynamics are occurring in other DT contexts.  

Consequences of dominant logic-based interpretations on value were recently made in a study finding that 

when top managers operate under the influence of old dominant business logic, they have a constrained 

ability to recognize the opportunities and potential value of new business models (Sund et al. 2021). Paper 
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1’s findings suggest that future studies broaden the focus to investigate logic constraints and shifts, and their 

consequences for value, beyond the top management level.  

Another Paper 1 finding is that a firm’s output-oriented value logics contribute toward a constrained ability 

to achieve value by masking the underlying support arrangements that are needed for digital solutions. This 

is evidence of the funnel described in dominant logic literature (Bettis & Prahalad, 1995). Here, PCL logic 

keeps the firm’s attention on the development work to produce the product (Lindhult et al., 2018; Vargo & 

Lusch, 2004) while ignoring the digital servitization efforts (Lindhult et al., 2018) and underlying support 

mechanisms to activate and operate digital solutions. Other scholars have pointed attention to the need for 

legacy firms to connect the back-end operational backbone functions with the digital platform and 

applications (e.g., Sebastian et al., 2017; Bustinza et al., 2018; Struyl et al., 2021), so this is not a new 

notion—and Paper 1 contributes empirical evidence to support these other scholars’ findings. However, the 

empirical evidence in Paper 1 also highlights the benefit of these connections occurring early, before the 

firm gets to the testing phase. What the paper shows is that if the firm’s dominant logic precludes it from 

interpreting the internal development work as a crucial innovation investment to enable digital solutions to 

be offered, then the firm misses cues to commence the work until a crisis point occurs when the absence of 

internal digital servitization innovations is revealed as a roadblock during the conversion process. In other 

words, pressure to quickly produce outputs creates internal technology pulls which the firm at first ignores 

and then expects will involve incremental upgrades for the purpose of business process improvement; 

instead, the firm finds late in the development process that radical process and structural innovations will be 

required. Such conditions are the recipe for disruptive shock (Skog, et al., 2018). This dissertation therefore 

argues for scholars to premise digital servitization as a crucial innovation enabler, rather than as an 

efficiency-driven effort.  

The prevalent dominant logics, i.e., GDL or PCL (Vargo & Lusch, 2004) and SDL (ibid), lack adequate 

explanatory power to frame the underlying support efforts involved with a product-centric firm’s efforts to 

add digital solutions to its portfolio of offerings. Using logics known to be relevant in the context of digital 

servitization (Lindhult et al., 2018), Paper 1 positions these logics on a spectrum (Paper 1, Figure 8) 

indicating the type of economic exchange representing the interpreted (meaning) for the offering juxtaposed 

with the involvement in value generation (agency). Paper 1 thereby makes a distinction between output-
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oriented and solution-oriented value logics to better explain digital solution-oriented activity. A key finding 

of this research is the identification of digital solutions-oriented logic that accounts for underlying support 

arrangements that are not explicitly discussed in the service-dominant literature (Mele et al., 2014; Vargo & 

Lusch, 2004). Delineating the distinctions between these categories of logics is an important topic for future 

research.  

7.2 Findings for Dissertation Research Question 1b: How does agency of organizational members influence 
a legacy firm’s digital transformation-related innovation efforts? 

Paper 2 takes a micro-level view to study how certain individual traits, abilities, and perceptions link with 

participative enactment cycle behaviors that build capabilities for DT. The paper finds that “participation in 

co-construction activities for digital transformation” is a key mechanism and first part of a sensemaking 

enactment cycle. Co-construction activities include individual employees’ activities related to the DT 

internal and external to the company.  

With meaning and enactment as two important aspects of practice theory, there is an intersection between 

practice theory and sensemaking (Weick, 1979; 1988; 2005; Weick, Sutcliffe & Obstfeld, 2005). Indeed, 

sensemaking is considered a theoretical foundation of practice theory although scholars vary in their 

conceptualizations of sensemaking’s agency from instances of individual thought that is converted into 

group discourse, to “interplay of interpretations and actions as enactment” (Cornelissen & Schildt, 2015, p. 

345). Sensemaking and practices are in a reciprocal and cyclical relationship of interactions wherein 

sensemaking leads to practices and practices lead to sensemaking. A key takeaway of Paper 2 is that, 

through creative and active engagement, individuals drive a virtual cycle toward new practices that promote 

confidence in DT progress.  Thereby, Paper 2 brings a perspective of proactive employee-level agency and 

engagement in a field where the microlevel conversations have been scattered but with thematic emphasis on 

ways DT impacts individuals, e.g., through changes to work and collaboration conditions (Schneider & 

Kokshagina, 2021). However, a question is whether this form of co-constructive participation may foster or 

mitigate conditions leading to core rigidities that can arise due to tensions between organizational members 

who advocate pursuing digital opportunities and those that resist (Smith et al., 2021 p. 168). A surprising 

finding is that active engagement in participative co-construction had a positive influence on one’s 

perception of DT progress among DT novices. Among those with a higher level of knowledge about DT, 

greater participation reduced their confidence in progress.  
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Other research that makes a micro-level exploration of processes involving interplays between actors and 

structure is a study by Omar, Weerakkody and Millard (2016) which uses Institutional Theory and Structural 

Theory lenses to explore micro-level processes of institutionalization. However, a premise of their study is 

that change processes involving enactment are top-down phenomena, and the structure (in their case a 

governance mechanism) limits the agency of the lower level. In contrast, Paper 2 finds change processes 

involving enactment emerging from the bottom up instead of being imposed top-down—a dynamic similar 

to what was found in Paper 1 regarding the pressure for strategic shifts also coming from the bottom-up. 

This highlights an important direct agency role that organizational members, and especially the workforce 

and middle managers, have in generating digital transformation enactment efforts. 

By identifying certain individual traits and characteristics that are antecedents of co-constructive 

participation, specifically tolerance for ambiguity, digital competence, and perceived managerial support, 

Paper 2 joins a conversation about digital citizenship behavior (e.g., Süße, 2019) that began in and 

predominately remains in the IS literature. Here again there are links between meaning and agency. 

Specifically, as Kruglanski, Webster, and Klem (1993) find, when members of the workforce have tolerance 

for ambiguity, they may more objectively and dispassionately process new information, which increases 

their receptiveness to change. Conversely, persons who have a need to avoid ambiguity “may bias the 

processing of new attitude-relevant information in the direction of the originally held position” and therefore 

reject change (ibid, p. 874). Paper 2 also provides an employee-level perspective to research that has 

emerged about digital transformation mindset by Ringberg et al. (2019). Their research conceptually links 

managerial mindset with levels of technological transformation and thereby identifies innovative paths that 

the firm may be prioritizing depending on whether the managerial mindset is existing or new and whether 

the technological transformation is existing or new. This indicates a path toward more revolutionary 

innovation may be gained by insights Paper 2 provides that enable a firm to differentiate among those in the 

workforce who are more likely to engage in enacting DT. 

7.3 Findings for Dissertation Research Question 1c: What are the underlying components of digital 
transformation efforts that enables a legacy firm to build digital transformation capacity? 

Paper 3 is concerned with capacity and competence aspects of structure, i.e., the “relations between the 

components of an organized whole” (Ahmady et al., 2016 p. 455), that need to be present for the 

organization to have DT transformative capacity (TCAP). These are not the conventional aspects of structure 
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as organizational architecture or as configurations of accountability and responsibility (Greenwood & Miller, 

2010).  Furthermore, because capacity is a boundary condition (Busse et al., 2017) which is either present or 

not. An underlying premise is that by looking for the boundary conditions, it is possible to extract 

components of a complex phenomenon such as DT. Paper 3 thereby adds conceptually and empirically to 

recent efforts by scholars working to clarify DT-related boundary conditions. For example, Hanelt et al. 

(2021) investigate DT as a phenomenon of organizational change by considering change as a boundary 

condition. By using a theoretical capacity lens in their literature review, they find themes in the literature 

indicating that DT is driving firms to become continuously adaptable and to put structures in place to enable 

more malleability than what is traditional for legacy firms.  

In Paper 3, there are likewise indications of the continuous nature of DT. For example, the TCAP Alignment 

and Integration component is conceptualized as an overarching task and an enabler of the five corporate 

aims, i.e., of continual structuring, continual learning, agility, scalability, and continual data-driven real-time 

relevant analytics and information flow. Thereby, Paper 3 adds empirical support for other scholars’ findings 

about the constant nature of DT, which is becoming a more prevalent theme in the literature. For example, 

other scholars note that DT involves a need for continuous aligning between the internal and external 

environment (e.g., Struyf, 2021; Alghisi & Saccani, 2015). 

While each of the components is necessary, one component appears most in the data: Facilitation. Within 

this component, Paper 3 finds three subthemes including Facilitation of processes, technologies and of 

structures and roles. Here again, there are a number of overlapping themes (Paper 3, Table XIII) with those 

that Hanelt et al. (2021) find in their literature review. For example, Hinings et al. (2018) use an institutional 

theory perspective to envision digitally-enabled novel institutional arrangements including novel digital 

forms of organizing, novel digital institutional infrastructures, and novel digital institutional building blocks, 

while at the same time recognizing that these novel new forms need to be connected with the firm’s existing 

underlying arrangements. The Facilitation theme complements and provides empirical evidence for research 

done by Brynjolfsson et al. (2013), Sebastian et al. (2017), and Hinings et al. (2018) indicating a need for 

legacy firms to build, connect, and reconfigure operational backbone functions and systems to interface with 

new digital platforms and applications. This integration enables the constant and continuing flow of 

information for customers and stakeholders. The effort to produce both physical products and virtual data-
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driven digital solutions requires new data and information flows which creates a challenging combination of 

centralized and decentralized operations (Struyf, 2021; Tronvoll et al., 2020). Furthermore, organizations 

need to facilitate learning and development (Hanelt et al., 2021) through the new digitalization capabilities 

by building collaborative cross-functional and cross-organizational structures and teams (Hanelt et al., 2021; 

Westerman et al., 2014). To put in place the underlying support arrangements needed for continually 

operating digital solutions, Facilitation requires immense resource allocations and organizational-level 

coordination. So, it is a surprising finding in Paper 3 that Facilitation is the component with the lowest 

percentage of top leadership engagement.  

Paper 3’s empirically derived components provide a conceptual framework that bridges the portfolio and 

organizational levels, complementing emerging research about the intraorganizational structuring needed to 

enable such so-called “permeable, agile organizational structures” (Hanelt et al., 2021 p. 1197). Specifically, 

Paper 3 highlights differences between what constitutes pre-digital era portfolio-level TCAP and digital 

TCAP occurring at the organizational level in a digitally connected environment. In particular, whereas 

TCAP 1.0 Choice, Maintenance, Reactivation and Synthesis could be contained and managed as a portfolio-

level innovation initiative, the findings concerning digital TCAP 2.0 indicate organizational-level efforts.  

 Paper 3 also finds a distinction between traditional end-to-end innovation and digital solution end-to-end 

innovation. The firm traditionally used a stage-gate process beginning with ideation and idea selection and 

following through research, technology development, implementation and market introduction resulting in 

commercial launch (Cooper, 1990). In contrast, digital end-to-end innovation involves continual, multi-

faceted, and often concurrent coordination with a wider variety of stakeholder, as well as parallel layers of 

development that require alignment and integration for information and knowledge sharing beyond what 

participants are used to. Achieving this requires digitalization and digital innovation upgrades for connecting 

internal operational backbone systems with the digital platform as well as with suppliers, distributors, and 

customer stakeholders. (Another way of describing such innovation activity is digital servitization). These 

efforts appear to be linked with scalability and sustainability.  

We stake the claim that these components are necessary because of the way we used the theoretical 

boundary lens combined with the novel process we followed to analyze a large and rich dataset by 



178 
 

combining Necessary Condition Analysis (NCA) logic (Dul, 2019) with breadth and depth (Davidson et al., 

2019, p. 369) analysis. 

The way this legacy firm goes about putting underlying arrangements in place seems directly linked to the 

value they will be able to capture, so further research is needed to test the theoretical link between 

components of digital TCAP, i.e., structure, and the value the firm is able to capture from its configuration 

of these TCAP components.  

7.4 Answering the main question:   
How is the interplay of innovation meaning, agency, and structure influencing digital transformation (DT) 
capacity? 

By considering insights from the interplay of meaning, agency, and material, this dissertation offers 

clarification about the content of DT (Figure 5). Following are reflections. 

 

Figure 5. Findings: Content of digital transformation 

First, the interplay of meaning and agency involves Vision and Choice. Papers 1 and 2 show how tightly tied 

the firm’s DT efforts are to the interpretations the firm makes about DT, and the understandings the 

organizational members glean about it. Paper 1 finds that once the firm commits to creating digital solution 
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offerings, digital servitization innovation efforts are needed. But these efforts are missing or underestimated, 

because they are not in the firm’s dominant logic funnel (Bettis & Prahalad, 1995). It is through co-

constructive participation that the organization members begin to understand what is involved in digital 

solution development (Paper 2) and push for a strategic pivot (Paper 1). The strength of this funnel can be 

seen when considering Paper 3’s evidence of Facilitation needs, juxtaposed with the low level of leadership 

data chunks focused on this component. Consequent Choice about innovation efforts and allocations are 

shaped by this funnel. Siachou et al. (2021) ask the provocative question: “Can traditional organizations be 

digitally transformed by themselves?” They look to absorptive capacity and strategic interdependence as 

boundary determining conditions for the DT of traditional organizations. A different angle to explore is how 

traditional organizations can become more reflexive about issues outside their funnel by inviting new forms 

of partnerships with external stakeholders.   

Agility and continual learning are corporate vitality goals that also involve an intersection of meaning and 

agency. Sjödin et al. (2020 p. 480) define agility as “the ability to accommodate and adapt to changes in a 

dynamic environment”, and “applying previous knowledge while continuing to learn from current 

experience” when delivering high quality products or services in short timeframes. Their research (ibid, p. 

479), is in the context of problem-solving a digitalization paradox wherein “the increasing revenues from 

digital services fail to deliver greater profits because of spiraling costs increases.”  The problem occurs 

because the producers of goods and services no longer have the same level of understanding about what the 

customer wants, and neither the producers nor customers fully know what new technologies can offer, so 

there is a greater need for customer co-creative engagement. What Sjödin et al. (2020) find is that a micro-

service approach enables implementing solutions, reflecting on outcomes, and learning from operational 

experiences to build internal capabilities for operating more efficiently the next time. However, there is 

another side to the paradox, and that is the unexpected increases in delivery costs due to internal 

digitalization and digital servitization expenses costs of transforming internal organization (ibid). Further 

research is needed to explore the influences of fostering an internal micro-services approach directed 

inwardly to build capabilities with the internal workforce. There is evidence of this happening, in practice, in 

Paper 3. Specifically, when data scientist ‘a’ talks about tackling the challenges of building data and AI 

readiness (DAIR) to address to accelerate development, he tells shares the adage of eating the elephant (and 
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putting an elephant-eating machine in place). DAIR is largely about putting common meanings (ontologies) 

in place for data. This is an example of an organization member co-constructively engaging to create 

meaning, agility and continual learning. As important as it is to engage external customers in collaborative 

co-creative participation (output-oriented logic), it is also important to explore the potential value-generating 

benefit of fostering co-constructive participation (digital solution-oriented logic).  A question for further 

research is to explore how organization members may be accelerating DT development by their co-

constructive participation. 

In the interplay between agency and structure, there were surprising findings in Paper 3 about the low level 

of focus being dedicated to the Reactivation and Synthesis component. This finding is partially attributed to 

the output oriented efforts being made. There was considerable effort, in contrast, with the corporate vitality 

goal of continual structuring. Organization members’ roles were being changed to accommodate the fast 

paced and continuous development needed for digital solutions to have constant uptime. Data scientists were 

being embedded into teams so they could follow the lifecycle of the algorithms, instead of working 

functionally. These are indications of a change occurring in the new product development process on 

account of DT. Some scholars have begun to look at this from a product lifecycle management perspective 

(e.g., Schweitzer et al., 2019), and more research is needed in this area.  

The interplay between meaning and structure is where alignment and integration is occurring. The corporate 

vitality goal is continual data-driven real-time relevant analytics and information flow. A surprising finding 

is how slow and gradual the efforts are for putting in place the DAIR and digital servitization underlying 

support arrangements. The learning curve is steep regarding how to approach what the firm calls a “vast data 

challenge.”  This study provides additional empirical support for the need to connect the operational 

backbone with the digital platform (Sebastian et al., 2017). For example, putting in place the DAIR building 

blocks is tedious and time consuming. The workforce copes by making a stepwise trek.  

In the conceptual center of the interplay of meaning, agency, and structure are facilitation and scalability. An 

area for further research is to examine how Facilitation from an orchestration perspective, although there is 

not yet an agreed on conceptualization of orchestration. In strategic and organization management, asset 

orchestration is conceptualized as an extension of the Resource Based View involving search and selection 

functions to identify, invest, govern and organize assets to achieve business model goals; and configuration 
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and deployment functions to provide vision, nurture innovation and coordinate co-specialized assets (Sirmon 

et al., 2011; Helfat et al., 2007). Other scholars see orchestration as purposively managing network-wide 

knowledge, information flows, automated tasks, and workflows to ensure future value creation for all actors 

in the network (Busquets, 2010; Dhanaraj & Parkhe, 2006; Ritala et al., 2009).  

Paper 3’s distinguishes between traditional “end-to-end innovation” and “digital end-to-end innovation.” 

This is a matter of perception (meaning) and agency (stakeholders), with structural implications as well. 

Digital end-to-end innovation involves more and more widely varied stakeholders in continual and multi-

faceted coordination, often with concurrent or parallel layers of development that require alignment and 

integration for information and knowledge sharing beyond what participants are used to. A question for 

further research is the role of digital threads in the new end-to-end innovation. 

8. Discussion and conclusion 

8.1 Theoretical contributions 

This research makes four contributions to DT research. The contributions are empirically grounded in the 

context of the DT development and implementation efforts in a product-centric legacy firm. The results 

synthesize sensemaking (Weick, 1979; 1988; 2005; Weick, Sutcliffe & Obstfeld, 2005), dominant logic 

(Bettis & Prahalad, 1995; Prahalad and Bettis, 1986; Lindhult et al., 2018; Vargo & Lusch, 2004), and 

transformative capacity (Garud & Nayyar, 1994) theories for an integrated model showing the interplay of 

innovation meaning, agency and structure influencing digital transformation capacity (Figure 5).  

First, by adapting a conceptual multi-level model of practices (Shove et al., 2012; Sovacool & Hess, 2017; 

Spaargaren et al., 2016; Narasimihan et al., 2017) for studying experiences and challenges occurring during 

a legacy firm’s efforts to build DT capacity. This study provides a framework within which to position three 

research papers so that, although each focuses on quite different aspects of a legacy firm’s DT journey, 

together they reveal new ways of conceptualizing DT-related innovation efforts as phenomena emerging 

from the combination of meaning (Paper 1); individual agency (Paper 2); and structure (Paper 3). The 

studies that comprise this dissertation address research topics that have not been examined in previous 

studies and each makes unique contributions. Thereby, this research answers calls for further multi-level 

analysis on DT-related topics (e.g., Töytäri et al., 2018) and highlights the benefit of examining DT from 
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multiple perspectives taking into consideration the context in which situational emergence of complex 

phenomena is occurring. 

Second, by focusing on the interpretations of dominant logic, the study highlights the importance of digital 

servitization not just for efficiency or optimization but as a crucial third phase of DT; and identifies digital 

solution-oriented and output-oriented logics as topics for further research. These results add to and 

complement the emerging field of digital servitization research that is rapidly emerging and still without  

theoretical definition (e.g., Tronvoll et al., 2020; Skylar et al., 2019; Raddats et al., 2019; Kohtamäki et al., 

2020; Bustinza et al., 2018).  

Third by considering interplays, this study identifies bottom-up dynamics in two situations that are contrary 

to the literature. Töytäri et al. (2018) found a top-down and more frequent dynamic path between mindset 

and capability. They saw (ibid p. 776) a bottom-up path as well, but it was less frequent and was driven by 

“the emergency of new assets and capabilities supporting novel value creation and driving the evolution of 

the logic”, i.e., structure, agency and meaning.  

Fourth, this study extends the transformative capacity theory (Garud & Nayyar, 1994) from the product-

portfolio level to an integrated product-portfolio and organizational level. By combining a theoretical 

boundary lens with a novel blend of NCA (Dul, 2019) and breadth and depth (Davidson et al., 2019) 

analysis techniques, this study identifies necessary components and corporate vitality ambitions of DT. 

8.2. Managerial implications 

Offering digital solutions is a challenging experience for a legacy firm. No longer is a product manufactured 

to its ultimate level of quality, carefully boxed and shipped, with no to low expectation of continued 

interaction with the customer. In contrast, digital solutions are constant, requiring continual data-driven real-

time and relevant analytics and information flow. The rules of the game have indeed changed. 

In addition to incorporating the six component DT capacity building tasks into strategic planning, there are 

five additional managerial findings of key relevance:  

1)  Building capacity for DT involves a new phenomenon and range of new digitalization and digital 

servitization-related innovation activities for the workforce, so there will be practices emerging as the 

workforce learns how to make sense of new tasks and how to work in new ways to achieve these tasks 
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(Tronvoll et al., 2020; Imran et al., 2021 in press). Managers can help by providing avenues of 

communication so that the workforce can ‘work out loud’. Managers can also bring together cross-

organizational and cross-functional teams so as to limit the potential development of practices in silos, 

which can lead to inertia.  

2) Managers must be attuned to the situationally emergent and bottom-up nature of problems and potential 

solutions that reciprocally are influenced by and inform logics and practices occurring during efforts to build 

DT capacity. By remaining vigilant, managers will be more likely to sense and respond to emerging 

challenges that merit strategic pivots.  

3) Managers need to consider which efforts are best handled at the portfolio level, which must be engaged at 

an organizational level of action, and which should be outsourced to partners. There is a risk that dominant 

logic may be masking cues that a different level of effort or source of capability is required to facilitate 

digital solutions. 

4) DT is likely to become more radical than the firm expects. And more expensive. Managers need to 

prepare for investments in the internal facilitation including innovations to underlying support arrangements 

and understand that these expenditures constitute value-creating investments to enable offering digital 

solutions, i.e., they are core capabilities required for DT-related offerings rather than business process 

improvements for efficiency purposes. 

5) The legacy operational backbone systems need to be connected with the new digital platform and 

applications as they are being developed (Sebastian et al., 2017). The surprising findings of Papers 1 and 3 

are how extensive and early in the process the internal innovation work ends up being. As Papers 1 and 3 

find, alignment and synthesis efforts are necessary but occurring too late in the development process. From 

these studies, it is evident that, in the context of DT, digital innovation practices are emerging with a 

different operational flow what is expected. The predominant models in the literature that conceptualize how 

a manufacturer accomplishes technology-based innovation has been evolving (Ivanov, 2019). For decades, 

the predominant model was a phased systems development life cycle model, also known as a “waterfall” 

model (Ivanov, 2019 p. 74; Tilley & Rosenblatt, 2017), which commences with systems planning and moves 

through stages of systems analysis, systems design, systems implementation, and finally systems security 
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and support. The rapid pace and process changes driven largely by software development requirements led 

to an agile “Object-Oriented” Model (Ivanov, 2019 p. 75; Tilley & Rosenblatt, 2017) which takes into 

consideration interactive development during the prototyping and testing stage, however, this model neglects 

to account for support functions.  

Thinking about interplay occurring between meaning, agency and structure from a practice theory 

perspective raised awareness of certain choke-points in the present Object-Oriented model. Hence, a new 

“Facilitation-Oriented” Model is proposed, which conceptualizes the efforts involved in building DT 

capacity. Figure 6 depicts this progression. 

 
Figure 6. Progression to conceptual “Facilitation-Oriented” model. Adapted from: “The Waterfall SDLC– 
the circular symbols indicate interaction among the phases” and “Object-Oriented Model- Planning, 
Analysis and Design interact to create Prototypes to be Tested” (Source: Ivanov, 2019 pp. 74-75; citing 
Tilley & Rosenblatt, 2017). 

 
8.3 Limitations 

This research is not without limitations. First, as a single case study, replicability of the findings outside this 

context is not possible. However, a rich empirical context provides advantage when the focus is on complex 

and unstructured phenomena, such as the case with DT. A further limitation in the qualitative studies comes 

with the challenge of handling a large and rich data set, as there is always a risk of research bias or 

confirmation bias. There is added rigor by mixing inductive, deductive, and recursive processes that, in 

Paper 1, introduce a ‘breadth and depth’ method in Paper 3 further strengthen that method by adding a novel 
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blend of NCA to the ‘breadth and depth’ methods. Involving another coder who is not already familiar with 

the themes would have been a helpful measure to strengthen the study, although sample codes were 

repeatedly checked and confirmed by co-authors and reviewers. In the quantitative study (Paper 2), although 

the study is overidentified in the number of case responses, there are generalizability limits as to whether 

these results are applicable also to other firms and other contexts outside DT. The original research plan 

included a second survey to assess progress with digital transformation. However, the second survey and 

seeing the DT efforts through to commercialization were not possible due to the project timeline and, not 

least, due to Covid-related restrictions which altered access possibilities with the case firm. Additionally, 

during the research period, the firm underwent a restructuring with changes of persons in key roles.   

Finally, a topic that is under development with new themes emerging is a challenge to codify through data 

collection. Some items or concepts may therefore be under-specified or over-specified. There are aspects of 

the study that are not verifiable but only explained by some respondents, e.g., the potential state discussed in 

Paper 3.   

8.4 Recommendations for further research 

This study invites further research about the interplay of meaning, agency, and structure in a number of 

areas.  

With the research period ending before the end of the firm’s DT building efforts, the identification of factors 

contributing to the performance gap between legacy firms and born-digitals remains an important topic for 

future study.  

Another question is how much and how long to encourage practice versus more formally explicit efforts to 

build capacity for DT? On one hand, practices can help the workforce find its way when there are not yet 

any set rules about how to proceed. Different members of the case company mention that ‘there is no 

roadmap’ available to know what to do and that how DT ‘feels like changing the tires while speeding the car 

down the motorway’. But what if the ‘wrong’ practices take hold, e.g., practices that entrench habits making 

DAIR harder to achieve such as creating data without so-called FAIR Q and ontology-based governance 

guidelines to follow?  This research focuses on situated emergence of practices and does not make an 

assessment about whether these practices are good, bad or otherwise. Additional research could look into the 
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“predictive power” (Laugen et al., 2005) of potential practices as a starting point for assessing DT-related 

outcomes of emerging practices.  

Additionally, this study opens new questions about agency that are important to explore. A practice theory 

lens does not assign varying value to different agency roles, but this study highlights the important efforts 

that some in the workforce are making toward shaping the emerging practices. For example, the lead data 

scientists are in a pivotal role because they are determining priorities for DAIR and data analytics 

capabilities which will enable the decision makers responsible for these area to have the benefit of stronger 

and predictive analytics. One could also think of a Facilitation manager as a ‘more important’ role for 

achieving DT ambitions than other workforce roles, for example.  

Not least, because we are also changing the nature of the gameplayers at the table and blurring the 

boundaries of meaning between structure and agency, what roles do partners, platforms, and AI-based 

virtual agents play in shaping emerging practices? 
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Maturity Report 

Toward the end of my digital transformation research project, the case company requested that I provide a 
maturity report to help them benchmark their progress with digital transformation. This appendix includes a 
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Digital maturity  

The notion of ‘digital maturity’ (Kane, 2017) connotes a capacity to respond to change in an appropriate 

manner. In the past, some companies could achieve high levels of digital maturity with IT as the main 

department responsible for digital transformation and not top management. However, when undergoing 

digital transformation, “these companies will need to change their approach to digital transformation from 

being IT project focused to constant transformation focused” (Štemberger et al., 2019 p. 484). While 

digitalization has the potential to transform the way companies operate, the amount of effort and depth of 

change involved with digitalization ranges widely and is influenced by a company’s digital maturity (Fehėr 

et al., 2017). Businesses that are less-mature use individual digital technologies to solve discrete business 

problems and thereby have limited opportunities associated with digitalization, while businesses that are 

most digitally matured develop digital strategy-based applications involving complex and business-

transforming innovations (ibid; Kane et al., 2015) that span beyond the firm’s boundaries (Nambisan et al., 

2017).  For the more complex digital transformation efforts, there is no one-sized fits all approach but 

academicians and practitioners have begun to identify key performance indicators, which can provide a 

guide. 

To prepare the report, I conducted a review of academic and practitioner studies and tools used to assess 

digital transformation maturity levels from 2016 through the present. The most common digital maturity 

areas identified (Teichert, 2019; Valdez-de-Leon, 2016; Jordan et al., 2020) are presented in Table I. 

Table I.  Common digital maturity areas identified in studies. Adapted from 
Teichert (2019, Table VIII p. 1681) 
Maturity 
Area 

Attributes & characteristics Ref 

Digital Culture Attributes enhancing digital transformation efforts: 
risk-taking, test & learn, no-blame culture, 
customer centric, open to change, agile, autonomy 
of employees, … 

Teichert 
(2019) 

Technology ICT, IT architecture/systems and new 
digitalization-based IT systems, agility of 
supporting systems, digital data processing, … 

Teichert 
(2019) 

Technology Representing the capabilities that enable effective 
technology planning, deployment, and integration 
to support the digital business. 

Valdez-de-
Leon (2016) 

Operations & 
Processes 

Process digitization and automation, 
flexibility/agility of processes, bringing processes 
to an industrialized standard, operations excellence, 
… 

Teichert 
(2019) 
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Operations Focusing on the capabilities that support the 
service provision. Increased maturity within this 
dimension demonstrates a more digitized, 
automated, and flexible operation. 

Valdez-de-
Leon (2016) 

Digital 
Strategy 

Development/execution of a strategy using digital 
technology to do business in fundamentally new 
ways, bold long-term orientation, linked to 
business strategy, I4.0 roadmap, … 

Teichert 
(2019) 

Strategy Representing the vision, governance, planning, and 
management processes that will support the 
implementation of the digital strategy. 

Valdez-de-
Leon (2016) 

Organization Management structure/practices supporting digital 
business, cross-functional collaboration, digital 
skills embedded throughout the organization, 
roles/tasks related to digitalization defined, 
adequate resource allocation, cross-functional 
teams to implement digital business priorities, 
flexible communities, agile management, … 

Teichert 
(2019) 

Organization Characterizing the changes in communications, 
culture, structure, training, and knowledge 
management within the organization that will 
enable it to become a digital player. 

Valdez-de-
Leon (2016) 

Digital Skills Digital skills, expertise, experience and interest; 
personnel dedicated to I4.0, ICT competencies of 
employees, data empowered decision making, 
openness to new technologies, employees have 
access to digital skills/expertise as needed, … 

Teichert 
(2019) 

Innovation Capabilities enabling a more flexible/agile way of 
working, development of disruptive business 
models, using agile methods, involving customer 
into innovation process, funding innovation, 
innovation conducted regularly, … 

Teichert 
(2019) 

Innovation Focusing on the capabilities that enable more 
flexible and agile ways of working that will form 
the basis for an effective digital business. 

Valdez-de-
Leon (2016) 

Customer 
Insight & 
Experience 

Customer benefit from digitization; personalization 
of products/services; utilizing digital services to 
engage customers; focus on customer value; 
digitization of customer touchpoints; creating value 
out of data, customer participation and 
empowerment, … 

Teichert 
(2019) 

Customer Focusing on customer participation and 
empowerment, as well as new benefits created in 
customer experience through digital transformation 
of customer journeys. 

Valdez-de-
Leon (2016) 

Governance Ensuring comprehensive/reliable execution of 
digital strategy; everyone has a mandate to think 
creatively and innovate, systematic approaches are 
taken to innovation/change management, 
engagement on different hierarchical levels, 
standards and regulations, adequate resource 
allocation, … 

Teichert 
(2019) 

Vision Organization has defined an initial digital vision; 
digital technology realizes the vision of the 
organization; all staff work in sync with the digital 
vision, … 

Teichert 
(2019) 
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Digital 
Ecosystem 

The organization works as a part of a digital 
ecosystem; digitization/integration of vertical/ 
horizontal value chains, digital connection with the 
business network (e.g. through API), interoperable 
technology platforms enable new/highly 
customizable solutions configured by end-users, … 

Teichert 
(2019) 

Ecosystem Signifying partner ecosystem development and 
sustenance as a key element for a digital business. 

Valdez-de-
Leon (2016) 

Leadership Leadership team learning new technologies, 
leaders have a compelling long-term vision, leaders 
actively identify and realize new opportunities, 
foster collaboration, existence of central 
coordination for I4.0 or digital transformation, … 

Teichert 
(2019) 

Leadership Leaders navigate seven tensions between 
traditional and emerging leadership approaches. 
These include: (1) the expert vs. the learner; (2) the 
constant vs. the adaptor; (3) the tactician vs. the 
visionary; (4) the teller vs. the listener; (5) the 
power holder vs. the power sharer; (6) the 
intuitionist vs. the analyst; (7) the perfectionist vs. 
the accelerator 

Jordan, J., 
Wade, M. & 
Teracino, E. 
(2020) 

Compliance & 
Security 

IT security, digital security, IT compliance within 
organization and towards stakeholders, assessing 
risk factors, risk management, IP, optimizing 
value-chain network for compliance; avoid 
unauthorized access, … 

Teichert 
(2019) 

Products & 
Services 

Smart products/services, digitization of 
product/service offerings, data analytics deployed 
for individualization, data-based services, digital 
features, … 

Teichert 
(2019) 

Business 
Model 

Development of new and disruptive business 
models, integrated customer solutions across 
supply chain, digital product/service portfolio with 
SW, network (M2M) and data as key differentiator, 
digital initiatives are generating value, business 
models are expanding, … 

Teichert 
(2019) 

 

Background regarding maturity report for the case firm  

The purpose for creating a maturity report was to give the case company some idea of where it stood in its 

digital transformation progress compared to other legacy companies. The portion of the report included in 

this dissertation excludes company-specific data and comparisons with other industries. For the maturity 

rating, I fully adapted, with only slight adjustments, the maturity rating scale and accompanying maturity 

level descriptions developed by Valdez de Leon (2016) and validated in the study by a panel of experts. 

After reviewing all known existing academic and industry- or consultancy-based maturity rating tools and 

grey literature, I opted to use the Valdez de Leon (2016) scale and maturity level descriptions because his 

was the only academically-created scale I could find that offered not only lagging indicators but also scale 
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items that could be used as leading indicators. This was important because the report needed to be a stand-

alone tool that the firm could use to open further discussion about paths toward higher levels of maturity. By 

adapting the entire maturity rating scale and its associated maturity level descriptions with only very minor 

adjustments, I could use a previously validated scale for this effort. Because the report was outside the 

original scope of my research project and I was not authorized to collect additional data from the firm while 

preparing the report, if I changed the questions or maturity rating level descriptions, I would have had no 

way of validating new scale items and descriptions.  

Rating the company was a challenge because my research focus had been solely on internal digital 

transformation efforts. Preparing a maturity report provided an opportunity to offer additional context in this 

dissertation. However, aside from what I could learn from academic studies and grey literature reports, a full 

industry-level competitive analysis was outside the scope of possibility. I created a new radar chart based on 

the maturity scale to help the firm visualize their estimated maturity rating scores. The estimates were based 

on my understanding of the firm’s position up until the time I stopped collecting data, i.e., May 2020. The 

radar chart is not something Valdez de Leon reported using in his research. 

Maturity level descriptions  
 

Table II describes the maturity levels (Valdez de Leon, 2016) used for this analysis. 

Table II Maturity level descriptions 

Level Maturity Level Description 

5. 
Pioneering 

The organization is breaking new ground and advancing the state 
of the practice within the dimension. 

4. 
Optimizing 

The organization's digital initiatives within the dimension are 
being fine-tuned and used to further increase overall performance. 

3. 
Integrating 

The organization's initiatives are being integrated across the 
organization to support end-to-end capabilities. 

2. 
Enabling 

The organization is implementing initiatives within the dimension 
that will form the foundation of its digital business. 

1. 
Initiating 

The organization has decided to move toward a digital business 
and is taking initial steps in that direction. 

0. 
Not started The organization has not taken any steps to transform. 
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Measurement scale dimensions (source: Valdez de Leon, 2016) 

 
Seven maturity scale dimensions adopted from Valdez de Leon (2016) are briefly described in 

Table III. Full lists of all measurement scale items used to determine each dimension level are 

located in the appended report following this section.   

Table III. Measurement scale dimensions 

Measurement Scale Items (Strategy Dimension)  
This dimension represents vision, governance, planning, and management 
processes that will support the implementation of the digital strategy.   

Measurement Scale Items (Organization Dimension)  
This dimension focuses on changes in communications, culture, structure, 
training, and knowledge management within the organization that will enable it to 
become a digital player. 
Measurement Scale Items (Customer Dimension)  
This dimension focuses on customer participation and empowerment, as well as 
new benefits created in customer experience through digital transformation of 
customer touch points. 
Measurement Scale Items (Ecosystem Dimension)  
This dimension focuses on partner ecosystem development and fostering as a key 
element for a digital business. 

Measurement Scale Items (Technology Dimension)  
This dimension focuses on the capabilities that enable effective technology 
planning, deployment, integration, and use to support the digital business. 
Measurement Scale Items (Operations Dimension)  
This dimension focuses on the capabilities that support the service provision. 
Increased maturity within this dimension demonstrates a more digitized, 
automated, and flexible operation. 
Measurement Scale Items (Innovation Dimension)  
This dimension focuses on the capabilities that enable more flexible and agile 
ways of working that will form the basis for an effective digital business.  

 

Maturity report including full measurement scale items (appended on next pages).   
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Strategy Dimension: Measurement Scale Items 
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Organization Dimension: Measurement Scale Items 
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Customer Dimension: Measurement Scale Items 

 

  



215 
Appendix 1 Maturity Report 

Ecosystem Dimension: Measurement Scale Items 
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Technology Dimension: Measurement Scale Items 

 

  



217 
Appendix 1 Maturity Report 

Operations Dimension: Measurement Scale Items 
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Innovation Dimension: Measurement Scale Items 
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Results from benchmarking tools 
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Background: digital maturity areas 
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Background: digital maturity-related cultural attributes 
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Appendix 2: Semi-Structured Interview Consent Form, Script & Questions 
 
Copy of consent and semis-structured script and questions  
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Script prior to interview: 
I’d like to thank you once again for being willing to participate in the interview 
aspect of my study.  
As I have mentioned to you before, my study seeks to understand ways digital 
transformation is enabling innovation at Grundfos.  The research study also seeks 
to understand how Grundfos’ digital transformation efforts can help the company 
capture value and strengthen its long-term innovative front-runner position in the 
market. With its recent digital transformation efforts, Grundfos has a unique 
opportunity to study how the workforce is implementing the technologies and learn 
how to better translate new technology use into innovation opportunities. Our 
interview today will last approximately 40 minutes during which I will be asking 
you about your background, experience working for Grundfos digital 
transformation office, your current and prior experience with digital transformation 
initiatives, and ideas that you may have about your project and your team's digital 
transformation efforts (i.e. perceptions, experiences). 

[review aspects of consent form] 
You completed a consent form indicating that I have your permission (or not) to 
audio record our conversation. Are you still ok with me recording (or not) our 
conversation today? ___Yes ___No 
If yes: Thank you! Please let me know if at any point you want me to turn off the 
recorder or keep something you said off the record. 
If no: Thank you for letting me know. I will only take notes of our conversation. 
Before we begin the interview, do you have any questions? [Discuss questions] 
If any questions (or other questions) arise at any point in this study, you can feel 
free to ask them at any time. I would be more than happy to answer your questions. 

 

Background 

How would you describe this digital transformation technology project that you are working on? 

Could you describe how this digital technology project that you are working on is (or is going to be) 
transformational?  *upgrade or new?  specific example to illustrate? 

RQ 1) how are digital transformation technologies being adopted, implemented and used in innovation 
contexts during all stages of the product life cycle? 

Can you walk me through how this (…) digital transformation technology project that you are working on 
came to be adopted and the plan for how it is being implemented? 

How has this digital technology project already changed the way you operate in Grundfos? 

...and the way you interact with customers? Specific example? 

... what changes are you experiencing or do you expect with the way you interact with external partners or 
suppliers?  Specific example? 

Can you talk about the way your project's digital transformation technology is involved during innovation 
processes (-- so for example, with helping the company come up with ideas, testing whether new ideas make 
sense and how they will work for the company, developing ideas into products or services, selling the new 
products or services, and/or getting feedback for improving on the products or services)? 

Other/Follow up:  

RQ 2) what are the organizational and workforce’s perceptions about opportunities, barriers, challenges and 
tensions related to use of these digital transformation technologies? 
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I would like to hear about the opportunities you see with the implementation of this project's digital 
transformation technology. Specific example? 

How about any barriers or challenges that you have experienced -- could you talk about those?  (Is anything 
project-related keeping you up at night?) 

What kinds of support &/or pressure is happening between your project group and the overall company? 
Specific example? 

 Other/Follow up:  

RQ 3) how is digital transformation enabling innovation value capture that is unique from innovation 
captured before transformation?  

Compared to how things were done before your project's digital transformation technology is implemented, 
how do you foresee that your project will help the company capture value?  Specific e.g.? 

Can you give examples of measures you will be using for evaluating how your project is helping to create 
and capture value? 

Can you give examples of measures you will use for evaluating how your project is helping the company 
with innovation efforts? 

Other/Follow up: 
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Appendix 3: Survey Consent Form, Invitation, & Copy of Full Survey 
 

Consent form for survey pilot test  
(NB: consent language was included in the invitation letter and introduction for the live survey) 
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Survey Invitation Letter (sent by the Head of DTO to approximately 2,000 personnel directly via email AND 
posted (also by Head of DTO) on company-wide intraorganizational “Yammer” collaboration platform: 
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Copy of Survey (conducted via SurveyXact in October-November 2019) 
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Co-Author Statement for Paper 2  
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