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Populärvetenskaplig sammanfattning 

Titel: Rethinking Competence: on Performing Digital Transformation 

Nyckelord: Digital competence; digital transformation; digital 
 platforms; Neo-Sociotechnical Systems approach; process view, 
 autonomous drive engineering; digital communication. 

Nya fenomen växer fram i takt med att vi införlivar digitala tekniker på 
arbetsplatsen. Den digitala omvandlingen undersöks här främst i betydelsen av att 
omvandla affärsmodeller för att skapa konkurrensfördelar. Men det är inte bara 
den affärsmässiga sidan av den digitala omvandlingen som är viktig. Även andra 
aspekter, såsom omvandling av arbetsmetoder och kompetenser, har betydelse. 
Istället för att fokusera på hur företag kan överleva trots ständiga tekniska 
förändringar ställer jag i denna forskning frågan hur medarbetarna klarar den 
ständiga förnyelsen på arbetsplatsen. Några av de frågor jag söker svaret på är: 
Vad består digital kompetens av? Vilka aspekter i arbetet förändras i takt med den 
ökande närvaron av digitala tekniker på arbetsplatsen? Hur påverkar dessa 
föränderliga aspekter kompetensen på arbetsplatsen? Varför är medarbetare 
frustrerade över sin kompetensutveckling, trots att de arbetar framgångsrikt med 
avancerade digitala tekniker? Hur kan vi främja kompetensutvecklingsprocesser 
på arbetsplatsen på ett följsamt sätt? 

Som exempel använder jag två yrken som genomgår en omfattande digital 
omvandling: digital kommunikation och fordonsteknik. I båda dessa yrken 
kommer man i kontakt med infrastrukturmässiga digitala tekniker, såsom digitala 
kommunikationsplattformar och den digitala fordonskontrollplattformen för 
självkörande funktioner. Genom att fokusera på kommunikationsansvarigas och 
fordonsteknikers arbete tillhandahåller jag argument för digital omvandling som 
en utpräglad form av förändring. De fall som presenteras visar också hur arbetet 
måste organiseras dynamiskt, och hur medarbetare påverkas genom behovet av 
att förhålla sig till omständigheter som ständigt utvecklas. 

För att tillhandahålla dessa argument har jag förlitat mig på utförliga data som har 
samlats in genom 59 intervjuer med medarbetare och chefer, åtta månaders 
iakttagelser av teknikernas arbete och flera års studier på fältet där jag har följt 
deras arbete. Baserat på slutsatserna som presenteras i fem akademiskt granskade 
artiklar, undersöks följande punkter i avhandlingen: 

Omvandling kontra förändring: Olika aspekter av arbetet omvandlas genom 
införandet av digitala tekniker. Denna omvandling är ett resultat av en mångfaldig, 
inre och anbringad utveckling av gränser, förhållanden, innebörder och stödjande 
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metoder på arbetsplatsen. Omvandlingen skiljer sig därmed från förändring i form 
av utbyte av färdigheter som ett resultat av en toppstyrd implementering av i 
förväg utarbetade svar på fördefinierade problem. 

Att uppfatta arbetet kontra att ständigt föreställa sig arbetet: Användningen 
av digitala tekniker utvidgar det vi kan/bör göra på arbetsplatsen och som ett 
resultat av det blir kompetens något som inte bara innebär förmågan att förstå de 
nuvarande arbetsförhållandena utan även förmågan att föreställa sig nya. 
Förmågan att föreställa sig nya möjligheter uppnås genom ständig utvärdering av 
nuvarande arbetsomständigheter. Följaktligen omvandlas kompetens genom 
ständig utvärdering till en pågående process där man reviderar sin förståelse för 
arbetet. Men uppbyggandet av den här typen av dynamisk förmåga hindras av 
tänkesätt som historiskt har föranletts av fördefinierade problem och optimala 
lösningar. 

Att utföra arbetet kontra kompetens på arbetsplatsen: Heterogena 
mekanismer krävs för att stödja den ständigt föränderliga förståelsen för 
arbetsförhållanden. Heterogeniteten hos dessa mekanismer visas i förekomsten 
av motsatta eller överflödiga åtgärder som alla är oumbärliga för att 
arbetssystemet ska fungera väl. Resultaten visar dock att det faktiskt har 
biverkningar att genomdriva en sådan tankemässig anpassningsförmåga och 
handlingsmångfald. Även om arbetssystemet är lyckat, bedöms individernas 
utveckling på lång sikt av behovet att förhålla sig till omständigheter som ständigt 
utvecklas. 

Att uppfatta kontra att förstå: I arbetssituationer där digitala tekniker införlivas 
i stor utsträckning är förändring en bestående faktor. För att hantera förändringen 
krävs därför löpande eftertanke och ständigt övervägande. Det innebär att 
medarbetarnas inte kan ha ett fast och statiskt tänkesätt för att kunna förstå sitt 
arbete. Arbetet är i stället en pågående process och medarbetarna måste engagera 
sig i olika pågående aktiviteter. Det handlar alltså om att fokusera på att förstå 
snarare än begreppsmässiga tillstånd, och detta visar att stödlösningar måste 
uttänkas i takt med att arbetsförhållandena förändras. Fördefinierade problem 
och optimala lösningar blir med andra ord inte lika viktiga. 

Slutsatserna ovan får konsekvenser för medarbetarnas digitala kompetens. Dessa 
konsekvenser kan sammanfattas i fyra förutsättningar för förståelsen av digital 
kompetens: 

• Digital kompetens, förutsättning 1: När arbetet kring digitala 
plattformar kräver att medarbetarna utför olika uppgifter på kort tid, och 
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i frånvaro av direkta organisatoriska krav, utmanas medarbetarnas 
kompetens genom behovet av att ständigt dra nya gränser. 

• Digital kompetens, förutsättning 2: När arbetet kring digitala 
plattformar kräver att medarbetarna tillmötesgår ett ökat antal 
heterogena sociala och tekniska faktorer, utmanas medarbetarnas 
kompetens genom behovet av att ständigt förhålla sig till vad som är värt 
att medverka i. 

• Digital kompetens, förutsättning 3: När arbetet kring digitala 
plattformar kräver att medarbetarna kan hämta mening och mål från ett 
utvidgat nätverk av kontakter, utmanas medarbetarnas kompetens 
genom behovet av att ständigt utvärdera relevansen av den aktuella valda 
vägen. 

• Digital kompetens, förutsättning 4: När arbetet kring digitala 
plattformar kräver att medarbetarna ständigt omförhandlar målet och 
vägen dit, utmanas medarbetarnas kompetens genom behovet av att 
komma ihåg att stödplaner är verkningsfulla i en specifik tidsbegränsad 
kontext. 
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Abstract 

Title: Rethinking Competence: on Performing Digital Transformation 

Keywords: Digital competence; digital transformation; digital platforms; 
 Neo-Sociotechnical Systems approach; process view; 
 autonomous drive engineering; digital communication. 

ISBN (printed):  978-91-89325-11-1 
ISBN (Electronic): 978-91-89325-12-8 
 

With increasing incorporation of digital technologies at work, a growing concern 
has been with the competence of the workforce. To capture the importance of 
competence in relation to digital technologies, Information Systems has 
traditionally employed the concept of “IT competence”. In recent years, the more 
contemporary concept of “digital competence” has made its way into Information 
Systems. However, regardless of whether these concepts refer to distinct 
sociotechnical phenomena, it can be said that they provide similar contributions 
and limitations. As a result, the focus in both the “IT competence” and “digital 
competence” literature has been primarily limited to the individual’s abilities to 
use specific IT artifacts to perform certain work tasks. These limitations have 
bounded our concept of how the incorporation of today’s digital technologies 
transforms entire work relations and therefore the plausible ways in which the 
workforce can adapt to these changes. By revisiting the theoretical value of these 
concepts through a Neo-Sociotechnical Systems approach, my research aim has 
been to provide an enhanced understanding of a) the implications of the digital 
transformation of work for competence, and b) digital competence as a theoretical 
concept that accommodates those implications. The dissertation provides a 
revised understanding of “digital competence” through a longitudinal and 
ethnographic study of two digitally transforming professions, i.e., 
communications and automotive engineering. 
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1 Digital Transformation of Work and 
Competence 

With the ever-growing incorporation of digital technologies in the contemporary 
workplace, there has been a corresponding challenge to define workforce 
competence and how to develop it to meet emerging requirements of current 
working life. However, the operation of digital technologies at work goes beyond 
new modes of working (e.g., immersive environments for workplace 
collaboration), novel competences (e.g., doctors cooperating with surgery robots), 
or the substitution of routine tasks with technological solutions. When we apply 
the term “digital work” to current work environments, we refer also to how 
combinations of information, computing, communication, and connectivity 
technologies reconfigure existing work conditions (Orlikowski and Scott 2016; 
Vial 2019; Baptista et al. 2020). Digital technologies of today thus herald not only 
the emergence of the new but also the transformation of the existing (Gregory et 
al. 2019). Although the new working conditions tend to be more frequently 
addressed in research literature, the transformation of existing work practices, 
professions, and competences is equally important, especially in its impact on the 
existing workforce.  

Today’s workforce is concerned with questions, such as “what to change”, “how 
to adapt to change”, and “how to stay relevant in the changing work world”. To 
respond to these questions, there has been a resurgence of work on competence 
development and changes at work (e.g., Susskind and Susskind 2015; Brynjolfsson 
and McAfee 2014; Seagall 2018; World Economic Forum 2018). In addition to 
training for new skills and competences, there is equal emphasis on upskilling and 
retraining the existing workforce (European Commission 2021), along with 
transformative competences of the workforce (OECD 2019).  

Workforce competence has been an enduring study object in the fields of 
management and organization science (Sandberg et al. 2017). However, these 
fields have traditionally not focused on the issue of competence in relation to 
digital technologies. As the Information Systems (hereafter IS) discipline is closely 
entwined with the application of digital technologies at work (see Hirschheim and 
Klein 2012; Benbasat and Zmud 2003; Gregor 2006; Orlikowski and Iacono 
2001), an IS perspective can make a unique contribution to the scholarship of 
“competence” in general and “digital competence” in particular. Additionally, the 
preponderance of IS literature primarily addresses the economic and business side 
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of digital transformation (e.g., Fitzgerald et al. 2014; Piccinini et al. 2015; Hess et 
al. 2016; Chanias 2017; Singh and Hess 2017). By focusing on the digital 
transformation of competence, this research emphasizes the importance of 
investigating other aspects of digital transformation.  

This thesis thus focuses on the digital competence of the workforce as a 
phenomenon whose importance is highlighted when work is digitally 
transformed. As today’s digital technologies engender a collection of new 
possibilities, identifying both the radically different competences and the 
framework for describing them becomes a critical issue. In this light, the research 
approach taken here aligns with research agendas for understanding digital work 
(Orlikowski and Scott 2016) and with the core of the IS research agenda as Lee 
(2001) has described it: 

“[Information Systems] examines more than just the technological system, or just the 
social system, or even the two side by side; in addition, it investigates the phenomena that 
emerge when the two interact” (p. iii). 

In particular, the focus is on the transformation of work-related competences of 
the existing workforce revealed in two case studies. The arguments provided in 
sections 2 and 3, establish that some implications of the digital transformation of 
work for competence have been overlooked. As noted above, competence has 
been studied in the management fields with scant attention to the role of digital 
technologies. Additionally, when concepts such as “digital competence” or “IT 
competence” are discussed, competence is mostly seen as the ability of individuals 
to “use” particular information technology artifacts to perform work in a new 
mode. What remains undertheorized is the way broader work relations and 
therefore approaches to competence enactment and development can reconfigure 
in relation to specific features of digital technologies. Thus, the concept of “digital 
competence”, as understood and discussed in the literature, limits the scope of 
investigations for theorizing the broader implications of the digital transformation 
of work and competence and the plausible ways to adapt to change. In response 
to this perceived gap, the research objective here is to examine the following 
issues: 

a) the implications of the digital transformation of work for competence 

b) digital competence as a theoretical concept that accommodates those implications.  

I have investigated these issues by posing related research questions in the five 
included papers. In this thesis, I have extended a meta-analysis that seeks to 
summarize the findings of these papers in three major contributions: 
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1. Conceptualizing digital competence as a process 
2. Distinguishing digital competence as acts of conceiving work 
3. Underlining the ontological importance of digital competence as a process 

The thesis is structured as follows. First, I discuss how competence can be 
understood as a theoretical concept that guides the approach of the thesis. I then 
briefly problematize the state-of-the-art about the concept of “digital 
competence”. After introducing the theoretical framework, study context and 
methodology, there follows a summary of the contributions of the five papers 
that comprise the thesis. The three main contributions are discussed in sections 
8, 9, and 10 along with the overall research goal. The thesis ends with implications 
for research and practice, further research opportunities and concluding remarks. 
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2 Competence as a Theoretical Concept 

A firm’s effectiveness is in a direct relationship with the competence of its 
workforce (Nadler and Tushman 1999; Lucia and Lepsinger 1999; Gangani et al. 
2006). In a review of the existing scholarship on professional competence, 
Sandberg and Pinnington (2009) put forward three general conceptualizations of 
competence. First, competence is seen as a set of prerequisites, such as specific 
education and training requirements necessary to practice within an occupation. 
Seen in this light, Teodorescu (2006) posits that once we know what prerequisites 
of skills, knowledge, or behaviors successful people have, it is possible to replicate 
them in “less successful people” through hiring, training, assessment, and 
development programs (p. 28). Second, competence is seen as an outcome, i.e., 
performance to a set standard (Sandberg and Pinnington 2009). In this light, 
Teodorescu (2006) and Teodorescu and Binder (2004) argue that incompetence 
is usually seen in terms of lack of proper guidance and feedback. Therefore, the 
focus should be on setting clear and concise guidelines to success with clearly 
marked and measured milestones. Finally, competence is seen as a capability or 
potential exercised in carrying out specific work tasks (Sandberg and Pinnington 
2009). From this perspective, then, competence is not seen separately from 
practice. That is, depending on how workers experience their work and frame 
their work conditions, they may then exercise different sets of attributes 
(knowledge, skills, or attributes) at work (Sandberg 2000). 

The first two conceptualizations of competence, as prerequisites and outcome are 
core features of the rationalistic approach to competence (Sandberg 2000; 
Sandberg and Pinnington 2009; Sandberg et al. 2017). The rationalistic approach 
views competence as a body of formalized scientific knowledge that can be 
applied to work as a separate entity (Sandberg 2009). This view has provided 
insights on what knowledge, skills, and attitudes (KSA) are needed for the 
successful performance of work (cf. Boyatzis 1982; Spencer and Spencer 1993; 
Rychen and Salganik 2003; Le Deist and Winterton 2005; Janssen et al. 2013). 
However, KSA-based studies of competence do not analyze sufficiently how these 
attributes are exercised at work. This is problematic in several ways.  

First, the rationalistic approach to competence overlooks the context-dependent 
aspects of work and competence, such as tacit knowledge. For instance, 
Sandberg’s (2000) seminal study establishes that the rationalistic studies of 
competence are mostly focused on providing lists of attributes or nominal 
frameworks and tend to overlook the fact that workers do things to which it is 
not possible to assign any immediate discursive expressions. The prevailing view 
of professional competence as applied scientific knowledge thus makes practice 
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second to theory and intensifies the gap between practice and theory (Sandberg 
and Pinnington 2009; Sandberg and Tsoukas 2011).  

Second, the rationalistic approach ignores what constitutes competence from the 
employees’ point of view. With its emphasis on scientific exactness, rationalistic 
descriptions of competence are atomistic and do not demonstrate whether and 
how employees use these competences in practice (Stenmark 2002; Lindgren 
2002; Sorensen and Lundh-Snis 2001). For instance, in an extensive assessment 
of the implications of organizational performance, McKenzie (2001) points to the 
ambitions of this scholarship to enhance employees’ performance at work. 
However, these efforts have been primarily conducted in the shadow of a 
presumed scientific management exactness intended to enhance performance 
(McKenzie 2001; Sandberg 2000). But, lacking insights from practice, these 
efforts ultimately translate into organizational “efficiency” in the sense of less 
input for more output in relation to the “execution of specific workplace tasks” 
(McKenzie 2001, p.61). However, organizational efficiency has little to do with 
employees’ concerns about the future of work and their survival in rapidly 
changing work environments. 

Finally, the rationalistic approach presumes that organizational goals and agendas 
are stable and therefore can be achieved with rigor and concision. However, with 
the advent of flexible digital technologies, organizations no longer create and 
control the infrastructures their workers use and rely on (Winter et al. 2014). In 
the face of open source and digital infrastructure, organizational agendas are 
increasingly determined by multiple stakeholders, providers, and supporters of 
technology. Work systems thus derive purpose, meaning, and structure from the 
multiple contexts in which work, and its related technologies are embedded 
(Winter et al. 2014). With rapidly shifting contexts, the values and goals of 
organizations are no longer set. Openness to change and flexibility are aphorisms 
in today’s organizations (Sennett 2011). Consequently, defining a set of attributes 
and aiming for efficiency based on “scientific” milestones in the execution of 
specific work tasks is unlikely to be effective. 
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Approach Concept Primacy Examples 

Rationalistic • Prerequisites 
• Outcomes 

Formal 
science/theory 

• Competence as attribute 
sets 

• Competence as 
processes to generate 
the required results 

• Competence as the 
critical step-by-step 
accomplishments, tasks, 
and best practices by top 
performers to 
meet/exceed business 
goals 

Interpretive Capability/potential Practice/work • Competence as 
conceptions of work 

• Competence as ways of 
being/practicing 

Table 1. Research approaches in relation to different senses of competence as a 
theoretical concept 

This thesis emphasizes competence as the capability or potential exercised in 
accomplishing work tasks. This includes paying attention to how knowledge, 
skills, or attitudes are managed in practice and how they are qualified as being 
worth knowing and acting upon (cf. Bergquist et al. 2001). The point of departure 
for designing the included studies has been employee understanding and 
experience of what they must do to conduct their work rather than the application 
of specific bodies of knowledge, skills and sets of attitudes to specific work tasks. 
As Sandberg and Tsoukas (2011) propose, emphasizing the primacy of practice 
over scientific theory implies a “practical rationality” (as opposed to scientific 
rationality”). Practical rationality pays attention to how work practices are 
constituted and underlines the essential aspects of the logic for practicing work in 
specific ways (Sandberg and Tsoukas 2011). In other words, practical rationality 
underlines competence as a way of understanding the logic of how to be at work. 
In this light, and inspired by Sandberg (2000), the founding premise of the thesis 
is that employees’ understanding, or “conception of their work” constitutes 
competence at work (p. 15).  

This premise calls for an interpretive approach that focuses on employees’ lived 
experience of their work. The detailed discussion of contributions, limitations, 
and relevance of the existing scholarship on competence is provided in Papers 1 
and 2. Generally, over the years, the rationalistic approach with its view of 
competence as applied scientific knowledge has been criticized in various 
disciplines including education, nursing, management, and sociology. These 
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disciplines mostly focus on the shortcomings of the rationalistic approach in 
terms of neglecting tacit knowledge in assessing competence. The next section 
argues how the IS discipline—with its explicit focus on the specific characteristics 
of today’s digital technologies—can critically illuminate further shortcomings of 
the rationalistic approache and thus contribute to the competence scholarship. 
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3 ICT Competence, IT Competence or 
Digital Competence 

Among various disciplines, the management and organization science fields have 
devoted the most attention to the notion of competence. However, few studies 
of workplace competence in this field have paid specific attention to digital 
technologies (cf. Weinert 2001; Nadler and Tushman 1999; Sandberg 2000; Le 
Deist and Winterton 2005). The exception to this is the discipline of pedagogy 
where studies employ terminologies such as “e-competence”, “digital 
competence”, or “digital literacy”, to underline the role of digital technologies in 
studying competence (cf. Ferrari et al. 2012; Ala-Mutka et al. 2008; Calvani et al. 
2009; Gallardo-Echenique et al. 2015; Ilomäki et al. 2016).  

Even in this domain, digital competence is seen mostly as proficiency in specific 
skills with information and communication technology (ICT) (Ilomäki et al. 
2011). These studies focus on KSA-based attributes and use competency models 
to analyze individuals’ digital competence (see Ferrari et al. 2012; Eshet-Alkalai 
2012; Ilomäki et al. 2016; Vieru 2015; Vieru et al. 2015). The focus is on 
interactions between users and specific tools, without attending to important 
aspects of work practices affected by digital technologies. By focusing narrowly 
on the abilities of individuals to work with specific artifacts, these studies overlook 
the way digital technologies can reconfigure various professions and their 
integrated competences. Paper 1 problematizes this view of digital competence in 
detail; Paper 2 proposes that IS, as a discipline concerned with the application of 
digital technologies at work, has an opportunity to extend digital competence 
scholarship beyond the scope of “ICT competence” scholarship. 

A review of studies in the AIS Senior Scholars’ Basket of Journals, identifies three 
overarching categories IS articles concerning competence fall into. The concept 
of competence appears distinctively in each category as organizational 
competence, information technology (hereafter IT) artifact competence, or 
workers’/employees’ competence. The studies in all three categories have 
developed and refined constructs such as IT competence (Davis 2009; Davis 
2013; Benaroch and Chernobai 2015; Ravichandran 2018) and IT capabilities 
(Pavlou and El Sawy 2006; Baker et al. 2011). 

From an organizational perspective, competence is usually associated with 
organizational performance (Lindgren et al. 2004; Lindgren et al. 2003), unique 
expertise or advantages of a certain organization (Booth and Philip 1996), ability 
to span information boundaries (Levina and Vaast 2005), ability to manage 
knowledge (Sedera and Gable 2010), ability to accurately and efficiently process 
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transactions information (Ibrahim and Ribbers 2009), and capability for dynamic 
strategic alignment (Baker et al. 2011). 

In the context of IT artifacts, competence often refers to the ability of these 
artifacts to support organizational and/or individual performance. These studies 
often investigate the capacity of the IT artifact to: integrate macro and micro levels 
of competence (Lindgren et al. 2003), engage individual interest in performing a 
job as a form of competence (Lindgren et al. 2004), enable new product 
development (Pavlou and El Sawy 2006), or support process innovation (Tarafdar 
and Gordon 2007), and more generally as a framework to accommodate 
technological, production, and management expertise for support supply chain 
capabilities (Ngai et al. 2011). 

Finally, in relation to individuals, competence has been described as factors like  
practice, action, and knowledge in performing a job (Lindgren et al. 2003), an IT 
professionals’ knowledge of the business they work in (Bassellier and Benbasat 
2004), non-IT employees’ ability to work with IT artifacts (Davis et al. 2009), 
capability or skills to work in virtual settings (Wang and Haggerty 2009), sets of 
behavior needed to deliver desired outcomes (Klendauer et al. 2012), and the 
combined IT expertise of employees in non-IT departments (Davis 2013). 

Although such conceptualizations divide studies into distinct groupings, what 
characterizes a considerable portion of mainstream IS literature on competence 
is the focus on a) IT artifacts designed for and implemented in single 
organizations, and b) work that takes place in the context of a single organization. 
This is consistent with the tendency for scholars in IS to study how IT artifacts 
enable the pursuit of organizational goals (Tilson et al. 2010; Yoo et al. 2010; 
Winter et al. 2014). Employees’ digital competence in most of these studies 
become a matter of ability to work with specific IT artifacts to achieve 
organizational goals. This is understandable since the IS research traditionally 
focuses on economic aspects of the studied phenomena from the management 
perspective (Hirschheim and Klein 2012; Clarke and Davison 2020). However, 
Paper 2 presents an extensive critique of these assumptions and concludes that 
given the societal and field-level digital infrastructure, discussions of work and 
technology need to extend beyond IT artifacts and work that embed managerial 
imperatives.  

In response to research calls on the future of work in Information Systems 
(Winter et al. 2014; Tilson et al. 2010; Yoo et al. 2010), Paper 2 discusses the 
premise that recent digital technologies are not designed exclusively for any 
specific organization. Rather, they are large-scale integrated and interconnected 
information infrastructures comprising a range of integrated and interconnected 
computing, storage, and communications capabilities (Monteiro et al. 2013). 
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These information technologies are defined by shared, open, heterogeneous, and 
evolving socio-technical capabilities (Hanseth and Lyytinen 2010). They serve as 
cyber-infrastructures that transcend organizational boundaries and allow multiple 
stakeholders, including providers, customers, and users to affect organizational 
goals and the way participants work to achieve those goals. Their dynamics are 
evolutionary, nonlinear, and influenced by unbounded user and designer learnings 
(Hanseth and Lyytinen 2010). Papers 1 and 2 describe the characteristics of digital 
communication platforms as an example of digital technology that allow work to 
be directed by a fusion of communication modes. Papers 3 and 4 describe how 
the vehicle motion platform, as an infrastructural step in developing autonomous 
drive functionalities, allows engineers’ work to be influenced by the dynamics of 
external technical development. 

With these pluralistic contexts affecting the nature of contemporary work, and 
the ever-changing infrastructures that support it, focusing on the employees’ 
ability to use IT artefacts for obtaining organizational goals offers a partial and 
short-term understanding of digital competence. Thus, the recent technological 
turn further counters a rationalistic view of digital competence as a set of 
attributes (e.g., the ability to work with ICT/IT artifacts), or achievements based 
on defined organizational milestones. Calls for IS research on 21st century work 
and technology accordingly require us to revisit concepts and relations that 
previously defined our work world: 

“The infrastructure-turn calls us to critically review the categories that have so far helped 
us make sense of the sociotechnical reality we study. As old worlds and connections 
disappear, we need to invent new concepts, relationships, and vocabularies by keeping our 
concepts and models fluid and open to new analyses” (Winter et al. 2014, p. 758). 

To “critically review” the concept of digital competence, the thesis will argue for 
expanding the focus of studies of digital competence towards more broadly 
relevant insights. Rather than devise a new definition of digital competence, two 
general strategies are deployed to this end. First, rather than ask what 
competences are needed to work with specific IT/digital artefacts, I ask how the 
application of digital technologies reconfigures prior possibilities and constraints 
in practice, and how individuals respond to these shifting conditions at work. In 
Orlikowski and Scott’s (2016) terms, my focus is on what worlds of work are 
being performed through digital reconfigurations of work. Second, I focus on the 
work contexts that engage with digital technologies beyond the technology 
specifically designed for or implemented in a host organization. These contexts 
then exemplify how today’s cyberinfrastructures digitalize various aspects of work 
and how employees modify their work practices and competences to respond to 
new working conditions. Thus, digital competence pertains to the competence of 
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employees to respond to the changing aspects of their work in relation to digital 
technologies. 

Prior to explaining the selected study context, the next section presents Neo-
Sociotechnical Systems approach as a theoretical framework that presents a) what 
new worlds of work are performed through digital reconfigurations of work, and 
b) what implications these new configurations have for future research on 
competence. 
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4 A Neo-Sociotechnical Systems 
Framework 

The theoretical framework used to design and plan the studies and analyze key 
findings is essentially sociotechnical. However, the applied framework expands 
on the classical sociotechnical systems approach to update its most significant 
premises for the working conditions around recent digital technologies. 

A Neo-Sociotechnical (hereafter Neo-STS) framework works well with the aim, 
value point, and approach in the thesis. First, the goal of the early sociotechnical 
systems (hereafter STS) approach was to expand concerns beyond the efficient 
performance of work in relation to technology, and to design work environments 
with the aim of improving the quality of working life deemed satisfactory in 
human terms (Mumford 2006). Similarly, the aim of this thesis is to extend the 
focus on employees’ competence beyond the efficient achievement of 
organizational goals through technology. Hence, the perspective used to approach 
the issue of digital competence includes and emphasizes the employees’ viewpoint 
of competence at work with specific attention to the role of digital technology. 
As Papers 2, 3, 4, and 5 illustrate, and as the summary of papers in section 7 
explains, competence from the employees’ perspective is more than the ability to 
achieve organizational goals. 

Second, as Mumford (2000; 2006) maintains, besides democracy, the main value 
that the STS approach emphasizes in designing any work environment is the 
creation of knowledge at work. Digital competence in this thesis investigates how 
“knowing” is developed and enacted in performing work that transforms as digital 
technologies are deployed. Adopting the Neo-STS approach thus aligns with the 
values that motivates the thesis, that is, to shift focus from business values to 
human values at work, and to extend the prior findings on the topic to the new 
context. 

Third, not only the Neo-STS framework refreshes the major premises upon which 
the preponderance of IS research is founded explicitly or implicitly (Winter et al. 
2014; Sarker et al. 2019), it captures significant aspects of work that are changing 
in the face of recent digital technologies and theorizes the consequences of those 
changes. Employing a Neo-STS approach is thus consistent with the main 
approach of this thesis, i.e., studying competence in relation to the digital 
transformation of work and competence. 
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• Traditional STS Approach 
Traditionally, IS research has focused primarily on the application of computers 
in organizational contexts, where assumptions are drawn from the STS approach 
(Hirschheim and Klein 2012; Winter et al. 2014). While not all IS scholars refer 
explicitly to STS, Sarker et al. (2019) make the case that a sizable portion of IS 
research is rooted in the STS tradition and builds on its underlying assumptions. 
According to Winter et al. (2014), these assumptions are as follows: 

1. Work systems are nested within organizational containers (encapsulation). 
2. Work systems have social and technical elements (sociotechnical) that 

together form a coherent whole. 
3. Work systems get their purpose, meaning, and structure from the 

organizational context (inheritance/ downward causation). 
4. Improvement to work systems involves improvement with respect to the 

combined human and organizational goals (joint optimization). 

• Neo STS Approach 
IS research has acknowledged the importance of mutual adaptation between 
technology and its surrounding organizational context (cf. Orlikowski 2007; 
Leonardi 2011; Sarker et al. 2013; Sawyer and Jarrahi 2014). However, recent 
technological developments regarding “changes in the nature of the technical and 
information infrastructures upon which work systems rely” (Winter et al. 2014, p. 
257) have impelled practices to transcend organizational boundaries so that the 
organization is no longer an isolated unit of analysis. For instance, with digital 
phenomena such as Free and Open-Source Software (FLOSS), cloud and service-
oriented computing, software as a service (SaaS), scientific cyberinfrastructure, 
social media platforms or Bring Your Own Device (BYOD), work is no longer 
bound to technology built and managed by a single organization. Work in and for 
platform ecologies is a vivid example of the need to harness expertise and insights 
from outside the boundaries of a firm (Tiwana et al. 2010; Winter et al. 2014). 

Once an organization is no longer the defined container for the work or the 
system, the assumed primacy of certain organizational goals, values, and 
structures becomes questionable. This is not to say that organizational goals and 
structures do not exist or should not be heeded. As the employer of individuals 
and provider of key resources, organizations are the context in which work is 
embedded, and their structures and purposes inevitably play a significant role in 
how the work is done. Rather, the encapsulation of work in multiple and changing 
contexts implies that organizational goals and structures are subject to more 
dynamic alteration and negotiation. In other words, while organizational 
arrangements are still important, their primacy fades. Thus, the creation and 
continued existence of work systems depends on both supporting the 
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performance of work and on being open to the constant negotiation of goals, 
values and structures of work; this is a process Winter et al. (2014) refer to as the 
“continual negotiation” (p. 261). 

As organizations no longer create and control the infrastructures their workers 
use and rely on, new theoretical perspectives are needed for studying work 
systems (Winter et al., 2014). Thus, the authors contend that while the traditional 
STS approach still has an impact on IS research, it limits the ability to address the 
work that spans organizational boundaries. As such, they argue that the 
fundamental principles of STS must evolve to a “Neo-STS approach”, i.e., a set 
of premises that include both traditional studies of IS and work and emerging 
phenomena that digital technologies bring about. Based on the four premises of 
STS described above, they present the following modified set of updated neo-STS 
alternative premises: 

1. From Organizational Encapsulation to Multi-Encapsulation: “Work 
systems are necessarily encapsulated within one or more, potentially 
overlapping, sociotechnical systems”. 

2. From Sociotechnical Coherency to Complex Interrelations: “Work 
systems have interrelated, possibly complementary, redundant, competing, 
or conflicting, social and technical elements that may coexist without ever 
being fully reconciled”. 

3. From Downward Inheritance to Multi-Directional Inheritance: Work 
systems can derive purpose, meaning, and structure from the multiple 
contexts in which elements are embedded, and they may pass on purpose, 
meaning and structure to the sociotechnical systems that emerge around 
them”. 

4. From Joint Optimization to Continual Negotiation: “Creation and 
continued existence of work systems involve simultaneous support for 
both performance of work and the ongoing negotiation of goals, values, 
and meaning”. 

While Neo-STS is the explicit theoretical framework only in Paper 1, it is the 
guiding framework of all five papers. In other words, it has guided the selection 
of the technological phenomenon as well as the type of work at the focus of study. 
All five papers deal with work around digital platforms of diverse kinds. These 
digital platforms are not designed and employed to achieve the goals of a single 
organization. Consequently, the work under study in all five papers is encapsulated 
in the context of digital platform dynamics. These dynamics are elaborated in 
detail in the papers. Table 2 gives an overview of the adopted explicit and implicit 
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theoretical frameworks in relation to the technological phenomena and type of 
work discussed in each paper. 

 

Papers Technological 
Phenomenon 

Work 
Context 

Guiding 
theoretical 
framework 

Explicit 
theoretical 
framework 

1 
Digital 

communication 
platforms 

Dynamics of 
employing digital 
communication 

platforms 

Neo-STS  

Neo-STS 

2 
Digital 

communication 
platforms 

Dynamics of 
employing digital 
communication 

platforms 

Multi-modal 
communication 

notions 

3 
Vehicle motion 
control software 

platform 

Dynamics of 
developing digital 

platforms for 
autonomous drive 

functionalities 

Digital platform 
& innovation 

notions 

4 
Vehicle motion 
control software 

platform 

Dynamics of 
developing digital 

platforms for 
autonomous drive 

functionalities 

Organizational 
ambidexterity  

5 
Vehicle motion 
control software 

platform 

Dynamics of 
developing digital 

platforms for 
autonomous drive 

functionalities 

- 

Table 2. Selected study contexts and technological cases with regards to the Neo-
STS framework 
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5 Digitalization vs. Digitization: Selecting 
the Study Contexts 

When it comes to selecting the cases and, therefore, the study context, it becomes 
important to distinguish digitalization from digitization. This is because focusing on 
each of these terms draws attention to various aspects of work in relation to digital 
technologies. For instance, as digitization refers to the technical process of 
encoding analog information into digital format (Tilson et al. 2010; Yoo et al. 
2010), focusing on digitization draws attention to, e.g., how digitizing previously 
analog artifacts and thereby developing digital technologies reconfigures work 
conditions. This is arguably different from what is known as digitalization, i.e., the 
socio-technical process of “applying digitizing techniques to broader social and 
institutional contexts” (Tilson et al. 2010: p.2) where digital technologies are 
employed (Hukal and Henfridsson 2017). Focusing on digitalization, then, draws 
attention to, for instance, how the application of digital technologies on a 
collective level reconfigures work conditions (Hukal and Henfridsson 2017). In 
this thesis, I have studied digital competence in relation to both digitalization and 
digitization.  

The data for the thesis comes from two professional contexts where digital 
competence is a key issue: the profession of communications and the profession 
of automotive engineering. While the profession of communications exemplifies 
how using digital technologies reconfigures practice and competence, the 
profession of automotive engineering shows how the process of developing 
digital technologies reconfigures practice and competence. These professions are 
similar in that a) they both feature essential practices and competences that are 
extensively reconfigured by digital technologies, b) they deal with digital 
technologies whose application/development extends beyond a single 
organization, i.e., digital platforms, and c) they illustrate knowledge-intensive 
work contexts, which according to Mumford (2000) constitute the future’s largest 
occupational growth. The contexts of work and competence for each profession 
are discussed in Papers 1, 2, and 3. Below is an account of the transformative 
effects of digital technologies on the work of communications professionals and 
automotive engineers. 
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theoretical frameworks in relation to the technological phenomena and type of 
work discussed in each paper. 

 

Papers Technological 
Phenomenon 

Work 
Context 

Guiding 
theoretical 
framework 

Explicit 
theoretical 
framework 

1 
Digital 

communication 
platforms 

Dynamics of 
employing digital 
communication 

platforms 

Neo-STS  

Neo-STS 

2 
Digital 

communication 
platforms 

Dynamics of 
employing digital 
communication 

platforms 

Multi-modal 
communication 

notions 

3 
Vehicle motion 
control software 

platform 

Dynamics of 
developing digital 

platforms for 
autonomous drive 

functionalities 

Digital platform 
& innovation 

notions 

4 
Vehicle motion 
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platform 

Dynamics of 
developing digital 

platforms for 
autonomous drive 

functionalities 

Organizational 
ambidexterity  

5 
Vehicle motion 
control software 

platform 

Dynamics of 
developing digital 

platforms for 
autonomous drive 

functionalities 

- 

Table 2. Selected study contexts and technological cases with regards to the Neo-
STS framework 
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5.1 A Case in Point for Studying Digitalization: 
The Profession of Communications 

The profession of communications is integral to both the media and 
communication technology industries. Reports on digital transformation identify 
media and communication technology as the industries most affected by digital 
transformation (Rigby and Tager 2014; Manyika et al. 2015; Gandhi et al. 2016, 
Hess et al. 2016). Thus, work practices in these industries exemplify the role of 
digitalization in triggering emerging forms and kinds of practice and competence.  

Apart from content management technologies like SharePoint and InfoGlue, and 
formal websites and blogs, communications practitioners use a wide range of 
social media platforms, including Twitter, Facebook, Instagram, LinkedIn, and 
YouTube. The emergence of these platforms has changed the practice of 
communications. The work of these professionals includes two major tasks: 
packaging and channeling a message. The tasks are discussed in Papers 1 and 2. 
Packaging refers to preparing the core of the message and highlighting it with the 
appropriate background information. Channeling refers to choosing the proper 
channel for the prepared package of information. Both preparing and 
disseminating the message in proper channels require an understanding of the 
available digital channels and how communication works in each one. 
Digitalization has had a transformative effect on these channels and the principles 
governing communication through them.  

Digital technologies are of particular interest in communications studies 
(Domingo et al. 2015) since they facilitate multi-modal communication more 
easily than ever (Jewitt 2013). For example, interactive digital platforms, like 
Instagram and Facebook support the convergence of multiple modes (text, audio, 
video, image), and allow users to communicate through all of them separately or 
concurrently (Herring 2015). Multi-modality of digital channels has consequences 
for the competence of practitioners whose work is performed through them (see 
Hauck 2010; Cotter 2015; Domingo et al. 2014). For instance, multi-modal 
channels facilitated by digital technologies demand competence in a range of the 
above-mentioned modes (Hauck 2010). Knowing how a combination of modes, 
each with its specific affordances, affects the message (Jewitt 2013) is key. 
Communications practitioners thus must not only possess competence to 
communicate through each mode, but they must also know how communication 
through a combination of modes in a digital channel works in relation to their 
intended message and the present context. Therefore, when studying 
communication as a set of professional activities, it becomes important to address 
how digital technologies disrupt and reform the dynamics of multimodal 
communication. 
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5.2 A Case in Point for Studying Digitization: The 
Profession of Automotive Engineering 

The profession of automotive engineering incorporates mechanical, electrical, 
electronic, software and safety engineering for the design, manufacturing, and 
operation of vehicles. This multidisciplinary profession is an extreme case for 
investigation of how the scope of work, in the process of developing digital 
technologies, is reconfiguring. 

Today, automotive engineering is marked by extensive efforts to develop digital 
technologies, including digitizing a substantial amount of previously hardware-
based components inside a vehicle to develop autonomous drive functionalities. 
An example is the development of a digitally efficient system for controlling 
vehicle motion (steering, braking, and propulsion). This includes digitizing 
previously hardware-based control systems and integrating different components 
into a central architecture. The new system is thus an unprecedented digital 
version of the control system. It is founded on a complex software architecture 
that includes hundreds of modules for managing autonomous drive 
functionalities. This new control system is not only a technical product; it also 
serves as a platform for further technical development by firms that develop 
products and services for autonomous driving. The novelty of this complex digital 
product-platform implies that competences and work structures are subject to 
significant reconfiguration. 

For instance, in a digital product platform, the platform is the stable common 
asset at the center of a pre-defined product family (Svahn et al. 2017). A product 
family is marked by specific attributes and functionalities and is governed by 
certain design and development principles (Yoo et al. 2010). Thus, turning the 
product into a digital platform will entail fundamental changes in the family of 
features and attributes that characterized prior design and development. For 
example, to prepare the vehicle motion system for autonomous drive 
functionalities, many mechanical components of the system can be replaced by 
software-based wiring systems. However, digitization of the motion system 
means that existing calculations, integration, maintenance, modifications, and 
design principles for controlling the vehicle motion must be revisited. 

This is not the case for every digital platform. Many digital platforms, such as the 
Google browser or Apple’s iPhone operating system (iOS) were initially made for 
software development and software-based services (Tiwana et al. 2010). 
Developing further applications and services does not fundamentally change the 
characteristics of these digital platforms or invalidate software design and 
development principles. On the contrary, it encourages diversity as these do not 
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affect the platform itself. Thus, a digital product platform and a digital platform 
are different in the degree of change that platformization creates in the 
engineering and development practices. Digitization of a product/component 
into a platform not only increases the speed and scope of change at work, but it 
also unsettles the borders of a product family and the development practices 
related to it. 

 

Papers Technology 
related 
aspects 

The case under 
study 

Context Example of 
digital 
Technology 

1, 2 Digitalization Work/competence 
& Application of 
digital 
technologies 

Profession of 
Communications 

Digital 
communication 
platforms 

3, 4, 5 Digitization Work/competence 
& development of 
digital 
technologies 

Profession of 
Automotive 
engineering 

Digital 
platform for 
autonomous 
drive 
functionalities 

Table 3. Changing aspects of work with attention to the role of digital technologies 
and study contexts 

5.3 A Neo-STS Selection of Cases 

The two study cases were selected with specific attention to the Neo-STS 
premises. That is, I expected to observe the work conditions described by the 
Neo-STS framework in the context of both professions. All five papers provide 
detailed examples of how the work conditions outlined by Neo-STS challenge the 
self-perceived competence of the communications professionals (Papers 1 and 2), 
and automotive engineers (Papers 3, 4, and 5). Section 9 discusses the overall 
consequences of these challenges for understanding competence through detailed 
examples from the five included papers. 

1. Neo-STS premise 1, multi-encapsulation: The work of both 
communications professionals and automotive engineers is built upon 
digital platforms. These platforms involve developers, infrastructure 
providers, content owners, organizational clients, and users. These 
different parties affect work requirements, commitments, and priorities. 
Work is thus encapsulated in contexts that extend beyond the confines of 
the immediate employer organization.  
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2. Neo-STS premise 2, complex interrelations: To benefit from the 
affordances of digital communication platforms (e.g., broad connectivity 
and visibility), organizations must adapt established rationales for 
performing the work to new rationales that drive communications on social 
media. Lacking ownership and therefore clearly defined directives, 
organizations can face challenges in aligning themselves with the emerging 
sociotechnical discourses on social media. Similarly, in the case of digital 
platforms for autonomous driving, car manufacturers are increasingly 
involved in discourses beyond questions about the vehicles themselves, like 
developing smart mobility services such as car sharing. These discourses 
are shaped by external parties and require adaptation to rationales beyond 
the expertise and control of car manufacturers.  

3. Neo-STS premise 3, multi-directional inheritance: Neither digital 
communication nor autonomous drive functionalities rely on the ideals of 
the prior relations and the strategies to pursue them. Both social media and 
autonomous driving are giving new meanings to the way people perform 
communications, or design for mobility. Therefore, ideals and strategies to 
achieve them are no longer defined solely by managerial imperatives of a 
single organization or top-down. Instead, meaning and purpose are 
inherited from multiple directions that include developers, infrastructure 
providers, content owners, media audiences, and end users.  

4. Neo-STS premise 4, continual negotiation: Digital platforms, such as 
digital social media and digital vehicle motion platforms, allow for ongoing 
development and innovation. New modes of communication, new 
autonomous drive functionalities, and mobility services are in constant 
development. Continuous development means that work boundaries, 
rationales, and strategies are in an ongoing process of change. As a result, 
support plans must evaluate current work conditions in a continual 
dialogue with the ongoing changes. 

These premises are not mutually exclusive. They overlap and reinforce each other. 
For instance, multi-encapsulation can lead to increased complexity of 
interrelations. As a result, new values, and strategies to follow them will emerge, 
which will in turn generate further complex interrelations. 
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6 The Root and Branch of Methodology: 
Roaming on an Interpretive Spectrum 

My quest to study competence was inspired by Sandberg’s (2000) influential work 
on competence. Sandberg maintained that “worker and work form one entity 
through the lived experience of work” (P. 11) and that the worker’s conception 
of work is what constitutes competence. Sandberg’s aim in a broader sense, then, 
became an argument for studies of competence to address this premise through 
an interpretive approach rather than a rationalistic one. 

Although Sandberg does not focus on digital technologies in studying 
competence, the tree of this thesis has grown out of his phenomenological 
interpretive approach, root and branch. To understand competence, I sought to 
capture meanings and perceptions rather than pursue facts (Hennink et al. 2011) 
or the “pure essence” of a phenomenon (Lee 2017, p. 36). As a researcher, my 
posture was to embrace the notion that the meanings and perceptions I capture 
are of second order. They are interpretations of the interpretations of the study 
participants. The challenges of analyzing this type of data are substantiated in 
understanding the work of both the communications professionals (Paper 2), and 
the automotive engineers (Paper 4). These challenges prompted me to 
incorporate various strategies, such as bracketing (paper 2), or identifying points 
of conflict (section 6.3), to constantly defamiliarize the taken-for-granted 
understandings of the study participants’ work.   

Hence, my efforts have been directed towards—as Lee (2017) describes the task 
of an interpretivist researcher—trying out different meanings through trial-and-
error until the meanings captured make sense to the study participants. My task 
as a researcher, however, has not been merely to reflect participant viewpoints. 
Rather, as explained in section 6.3, participants were challenged on their 
assumptions as they tried to explain various aspects of their work. I was able to 
challenge them on their assumptions by iteratively consulting the relevant 
literature and posing follow-up questions. Additionally, as explained in 6.2, my 
level of participation in the field did not entail doing the work of the participants 
and therefore sharing their values, beliefs, and goals. My role as a researcher was 
what Baker (2006) describes as full “participant observer” yet not a full “member 
observer”. This distance provided me with a general view formed as an aggregate 
of all the viewpoints. Hence, the meanings and perceptions illustrated in this 
thesis emanate from a relativistic ontological and transactional epistemology that 
promulgate co-constructed realities and produced findings (Lincoln et al. 2018). 
However, the analysis does not build on taken-for-granted assumptions of the 
participants. Finally, the discussion provided in this thesis is a result of my meta-
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analysis, i.e., a cross-study synthesis of the findings presented in the five included 
papers. 

Beyond that formative context, distinct stages of the research and the specific 
cases and contexts required me to use different data collection methods. Table 4. 
provides a summary overview of the data. The detailed discussion of data 
collection and analysis methods run through all five papers. To avoid repetition, 
however, I have used the space in the cover text to reflect on my ethnographic 
roles and strategies in various stages of the fieldwork. 
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Type of data Type of informant Number Total 
hours 

Semi-structured 
interviews 
(Spring 2015) 

• 15 communications 
professionals across 15 
Swedish university 
faculties 

15 ~~15 hours 

Introductory 
Interviews and 
meetings 
(September 2017-
October 2018) 

• 15 key figures in 
automotive connectivity 
divisions, product quality 
management, legal 
counsels on autonomous 
drive, and global project 
management 

20 ~~27 hours 

Interviews round 1 
(October 2018-February 
2019) 

• Automotive engineers 8 ~~11 hours 

Interviews round 2 
(February 2018-June 
2019) 

• Automotive engineers 10 ~~14 hours 

Observations 
• Daily activities 

(October 2018-June 
2019) 

• Automotive engineers 

~3 
weekdays 

(for 35 
weeks) 

- 

Observations 
• Software division 

lead meetings 
• Engineers’ workflow 

meetings 
(October 2018-June 
2019) 

• Software division 
managers & engineers  

 
• Automotive engineers 

5 
 
 

13 

~~10 
 
 

~~13 

Follow-up 
Interviews 
(February 2021-June 
2021) 

• Automotive engineers 6 ~~4.5 

The total hours of interviews is 71 hours. The total hours of observed meetings is 23 
hours. 

Table 4. Overview of the data collected and analyzed in the thesis. 
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6.1 From In-depth Interviews to Ethnographic 
Fieldwork 

At first, I adopted a more straightforward method for capturing the employees’ 
lived experience of competence in relation to digital technology. Given that it was 
the initial stage of research, the goal was to explore employees’ opinions about 
what competence is and how digital technologies have redefined the contours of 
their work world. Thus, I conducted in-depth interviews to establish narratives 
that “represent versions of opinion, persons, events, and the world at large” 
(Gubrium and Holstein 2017, p. 9).  

Rather than follow the work of a small group of practitioners applying specific 
digital communication platforms, I set out to learn about the experience of as 
many practitioners as possible working with a wide range of digital technologies. 
I focused on the context of the profession of communications across several 
organizations. Papers 1 and 2 explicate the relevance of this approach. Comparing 
people of the same profession, across different organizations was particularly 
important since employees had no direct, top-down work guidelines. Much of 
their competence at work relied on their own framing of what and how to do 
things. Acquiring data from a broader focus would allow me to observe the 
variations (Paper 2) in individuals’ framing of their work and therefore 
competence. However, since the study went well beyond a single organization or 
specific set of digital technologies, observations were not feasible. I adopted in-
depth interviews to achieve the emic or insider’s view (Hennink et al. 2010). As 
Gubrium and Holstein (2012) put it, interviewing would give me access to the 
observations of others about settings in which I have not lived. 

However, as the research progressed and the context changed, it became 
necessary to modify the methodology. In the second stage, the focus of the study 
shifted to the profession of automotive engineering, which incorporates a range 
of knowledge areas. This time, rather than center on a homogenous group of 
practitioners who practiced a similar range of work activities, the study focused 
on a group of engineers with various work activities. Several issues would make a 
more straightforward data collection method, such as in-depth interviews, 
ineffective.  

On the one hand, the nature of the work they practiced, i.e., developing vehicle 
components for autonomous drive functionalities, was unfamiliar to me. On the 
other hand, the car manufacturer, where I conducted my research, had been 
focused on a fundamental reorganization process that aimed at flattening the 
decision-making hierarchy and promoting an upward development structure. 
Finally, since making autonomous cars for all car manufacturers is still in initial 
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stages, work guidelines and development requirements remain largely undefined. 
The complexity of the technical work and the unestablished work arrangements 
demanded spending a considerable amount of time in the field to build a picture 
of the engineers’ work before formulating interview guides. However, it soon 
became clear that my presence needed to take the form of immersion in the daily 
work life of the engineers. 

6.2 From Present to Immersed: How the 
Fieldwork Became Ethnographical 

Walsham (2006) views the researcher’s level of involvement in the field as a 
spectrum, and as one that changes often over time. At one end of the spectrum 
is the neutral observer or the outside researcher, who is not aligned with a 
particular individual or group within the organization or is not acting as a 
consultant. At the other end is the full action researcher who consciously and 
explicitly engages in changing things. Even though I have stayed closer to the 
neutral observer end of the spectrum in terms of my involvement, my form of 
presence transformed continuously from being present in the field to being 
immersed in daily activities of the engineers and their organizational culture. That 
is, even though I was not involved with the engineers, I was, as Schultze (2017) 
emphasizes, fully engaged with the participants. 

It is this degree of immersion that highlights the nature of a fieldwork as 
ethnographical in ethnography (Buscatto 2018), organizational ethnography (Ciuk 
et al. 2018), and in organizational ethnography in Information Systems (Schultze 
2017). To quote a classic on the defining role of immersion in ethnography: 

“Fieldwork of the immersive sort is by and large definitional of the trade. If one cannot 
do lengthy and sustained fieldwork among others who are often initially recalcitrant and 
suspicious of those who come uninvited into their lives, one has no business doing 
ethnography (and is perhaps best advised to take up a pleasant academic career in 
economic sociology or experimental social psychology” (Van Maanen 2011, p. 151). 

Despite the importance that ethnographers place on strategies of immersion, what 
they mean in practice is less clear (Ciuk et al. 2018). Not surprisingly then, it was 
through reflections, and in retrospect, that I have come to identify the following 
strategies as ways of immersing myself in the field. These strategies were mostly 
promoted in situ. However, I came to understand them as instances of full 
immersion in the field, a characteristic that determines the ethnographical nature 
of my approach to data collection and analysis: 

From occasional to constant presence: During the reorganization phase in late 
2017 and early 2018, it took some time before departments (now called tribes in 
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the new organizational structure) were settled, roles were defined, long-term goals 
were debated, and people resumed their assigned places. Meanwhile, through 
observations and interviews with people that had either left or resumed a new role 
and place, I narrowed down the field of study to the firm’s software tribe where 
I thought I could follow exciting stories of digitization and development work. I 
presented myself and my research project in a 30-minute formal meeting to the 
entire software tribe (a group of 30-40 people) where I was promised the tribe’s 
full cooperation with my research project. This included the permission to 
interview people in the group, attend specific meetings upon request and talk to 
people as often as necessary.  

However, my presence in the field was limited to identifying interviewees and 
meetings appointed through conversations with the software tribe’s leader. This 
was problematic from several aspects. First, not being familiar with the engineers’ 
work and their everyday prominent issues, getting to the main questions or even 
forming any main questions was challenging. Second, in the case of observations, 
it was equally difficult to know which meetings to request for attending, what to 
observe during the meetings, or what the observed events and interactions could 
mean. It was by then quite clear that my pre-planned and occasional presence in 
the field needed to become more constant and less strictly premeditated. Instead 
of listening to the second-hand accounts of events, I needed to be there watching 
the “unfolding drama with characters, events, and story lines” (Hennink et al. 
2010, p. 170) for myself. It is not just the in-situ presence that separates 
ethnography from other forms of fieldwork in various forms, but the constant 
presence required to become saturated with first-hand knowledge (Buscatto 2018; 
Schultze 2017). 

From the onlooker to the companion: In late 2018, I decided to be present in 
the everyday work of a particular team of developers, i.e., the IVC team of six 
developer engineers in charge of digitizing the legacy system for controlling 
vehicle motion. Upon announcing this to the team through the tribe leader, my 
first task was to establish rapport with team members. Although I was studying 
competence, I was not much concerned that the team members would 
inadvertently or even purposefully alter their normal ways of doing things at my 
presence. Most field researchers seem to agree that “even those informants who 
prove most theatrical after meeting the researcher, slip back into their normal set 
of actions after about thirty minutes of observation” (Leonardi 2015, p. 257).  

However, this was a team involved in intensive development work, and an 
outsider hanging around with questions and a recorder would contribute little to 
establishing rapport. To counteract my image as the “outsider around” then, 
although I was still not involved in the team’s work, I became more engaged with 
the team in other activities like the Thursday-big-coffee occasions and Tuesday-
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IVC-lunches-out. I used these occasions to talk about both their work and my 
own and its challenges. These informal settings were lower profile than formal, 
on-the-record talks, and added to knowledge about the work in two ways.  

First, since topics had been brought up during these events, engineers found it 
easier to continue explaining them back at work. Second, being able to speak 
openly through informal and off-the-record occasions provided entry points for 
engineers to reveal deeper layers of their work experience. Thus, these occasions 
reduced the risks of missing out on information and of misunderstanding 
(Hammersely and Atkinson 2007) what had been observed elsewhere by allowing 
me to listen to multiple perspectives simultaneously (Buscatto 2018) and hear 
what it felt like to do things in a specific way (Schultze 2017). By the end of the 
third month, team members would walk up to my desk to show me a new 
component or to initiate explaining further something they had previously talked 
about. I would receive reminder messages for various meetings at the firm that 
read, “Tribe meeting, now! You forgot? Come to the Lounge” (field notes, Feb 
27th, 2019), or reminders such as, “Are you coming to the lunch-out? The whole 
team is waiting for you downstairs” (field notes, May 21st, 2019).  

From observing to interpreting: The data collection process, which could 
predictably appear haphazard in initial stages of fieldwork (Fetterman 2015), 
became more systematic thanks to growing familiarity with daily activities of the 
team. I now had access to many occasions at the firm, knew which meetings were 
being held when, and had identified key persons and informants. However, there 
was a challenge to understanding and interpreting what I observed. According to 
the International Encyclopedia of the Social and Behavioral Sciences, participant 
observation characterizes ethnographic fieldwork (Robben and Sluka 2015; 
Fetterman 2015). However, interviews count as the ethnographer’s most 
important data gathering technique, since “interviews explain and put into a larger 
context what the ethnographer sees and experiences” (Fetterman 2015, p. 186).  

For instance, the initial interviews had demonstrated to me that the way I 
formulated questions affected whether answers seemed relevant or 
comprehensible. Eventually, by listening to the recorded interviews, I came to 
understand that we were not speaking quite the same language, and that specific 
terminology conveyed respectively different images. For instance, the way I 
understood terms such as “function”, “functionality” and “service”, or the terms 
“autonomous” and “automatic” was different from the way engineers understood 
these terms. Their efforts to explain things in a way I could understand in a less 
jargonistic way only added to the confusion. 

I adopted two strategies to learn the language. For an intensive period, I would 
attend meetings and collective activities not to observe what was going on, but to 
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absorb the engineers’ language and establish common reference points. Another 
strategy was to identify two key informants, experts in both software engineering 
and vehicle control who could mediate between my world (software) and the 
team’s world (automotive). The language problems, as well as pertaining to 
different worlds of expertise, could hardly lead to over-rapport or going native 
per Hammersely and Atkinson (2007). Recent views of organizational 
ethnographers are that problematizing going native or making distinctions 
between “insiders” and “outsiders” are no longer appropriate (Ciuk et al. 2018). 
These ethnographers consider fostering relationships in ethnographic fieldwork 
as more useful than objectifying the participants and fostering a distance between 
researcher and participants (Ciuk et al. 2018). 

6.3 Reflexivity: Identifying Conflict as a Means of 
Distance 

Apart from helping me learn the language, these two key informants had a 
significant role in questioning and criticizing my understanding. The reason was 
that one of them often sounded optimistic about how things were going, and the 
way things were changing for good. I called this informant the “optimist”. The 
other informant, however, often had an air of doubt about how things were 
communicated and what they meant. I called this informant the “doubter”. Both 
the optimist and the doubter played an indispensable role in shaping my 
understanding of the events and the context. It was, for instance, extremely useful 
to interview these informants at close intervals; hearing two polar viewpoints on 
the same issue would result in a multifaceted understanding. Sometimes, the 
interviews would depart from the interview format and become what I would call 
“interviews-gone-debates” in which the trajectory became more of a discussion 
with me asking questions like “if that’s the case, then why did you even think 
about doing it in the first place”. 

Often, it was not only was my understanding that was being shaped, but my 
research would become a means for defamiliarizing the familiar in the eye of the 
informants, as any authentic ethnographical work does (Ciuk et al. 2018). As 
expected in a relational ethnographic work, the way understanding was shaped 
would become dependent on reciprocal social positions (Buscatto 2018), the 
difference between data and interpretations would blur, and the traditional role 
set of researcher and informants would be challenged (Bygstad and Munkvold 
2016). The ethnographic roles I assumed during the fieldwork are illustrated in 
Figure 1. The following field note was written after observing the reaction of 
informants at the end of an “interview-gone-debate” session. This note captures 
the relational and reflexive nature of my research methodology: 
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What a wonderful thing to observe their reaction (I am being ironic) after a 90-minute 
discussion so late in the afternoon; a sigh, a rubbing of the hair and the forehead, their 
dried-out throat and the statement “I’m not so sure what I’m thinking about it 
anymore”.  

And I’m now thinking, “Great! I have confused them too…”. But hey, on the bright 
side, I have given both myself and the other side the benefit of doubt. I have been too long 
in the field to maintain that neat line of semi-structured interviews, I might as well debate 
things with them. If there is no conflict, you can hardly make sure that your 
understanding of the phenomenon is right (field note, May 22nd, 2019). 

 

 

Figure 1. Ethnographic roles in various stages of the fieldwork 

6.4 Cross-Checking the Findings 

To check the plausibility of the findings (Henfridsson 2014; Avison and 
Malaurent 2014), I presented them in three separate official presentation meetings 
to the head of the entire software tribe, the firm’s technical management, entire 
software management board including the IVC team’s manager, and the IVC 
team members. All three groups agreed that not only were the findings reflective 
of their work but also told a story that went beyond the perspective of one group 
to include various perspectives, and the cumulative story did not contradict any 
group’s perspective. The strong point, as pointed out by the software 
management board and the IVC team members, was that the findings captured a 
mental template of a persistent difficulty for them to explain the connection 
between separate events, activities, and strategies for conducting the work in a 
concrete way. The summary of these employees’ work stories is visualized in a 
table which was presented both to the participants, and in Paper 4. 

  

Onlooker

Witnessing 
events

Companion

Associating with 
events

Interpreter

Putting 
information into 
perspective

Defamiliarizer

Challenging the 
known



 

30 
 

absorb the engineers’ language and establish common reference points. Another 
strategy was to identify two key informants, experts in both software engineering 
and vehicle control who could mediate between my world (software) and the 
team’s world (automotive). The language problems, as well as pertaining to 
different worlds of expertise, could hardly lead to over-rapport or going native 
per Hammersely and Atkinson (2007). Recent views of organizational 
ethnographers are that problematizing going native or making distinctions 
between “insiders” and “outsiders” are no longer appropriate (Ciuk et al. 2018). 
These ethnographers consider fostering relationships in ethnographic fieldwork 
as more useful than objectifying the participants and fostering a distance between 
researcher and participants (Ciuk et al. 2018). 

6.3 Reflexivity: Identifying Conflict as a Means of 
Distance 

Apart from helping me learn the language, these two key informants had a 
significant role in questioning and criticizing my understanding. The reason was 
that one of them often sounded optimistic about how things were going, and the 
way things were changing for good. I called this informant the “optimist”. The 
other informant, however, often had an air of doubt about how things were 
communicated and what they meant. I called this informant the “doubter”. Both 
the optimist and the doubter played an indispensable role in shaping my 
understanding of the events and the context. It was, for instance, extremely useful 
to interview these informants at close intervals; hearing two polar viewpoints on 
the same issue would result in a multifaceted understanding. Sometimes, the 
interviews would depart from the interview format and become what I would call 
“interviews-gone-debates” in which the trajectory became more of a discussion 
with me asking questions like “if that’s the case, then why did you even think 
about doing it in the first place”. 

Often, it was not only was my understanding that was being shaped, but my 
research would become a means for defamiliarizing the familiar in the eye of the 
informants, as any authentic ethnographical work does (Ciuk et al. 2018). As 
expected in a relational ethnographic work, the way understanding was shaped 
would become dependent on reciprocal social positions (Buscatto 2018), the 
difference between data and interpretations would blur, and the traditional role 
set of researcher and informants would be challenged (Bygstad and Munkvold 
2016). The ethnographic roles I assumed during the fieldwork are illustrated in 
Figure 1. The following field note was written after observing the reaction of 
informants at the end of an “interview-gone-debate” session. This note captures 
the relational and reflexive nature of my research methodology: 

 

31 
 

What a wonderful thing to observe their reaction (I am being ironic) after a 90-minute 
discussion so late in the afternoon; a sigh, a rubbing of the hair and the forehead, their 
dried-out throat and the statement “I’m not so sure what I’m thinking about it 
anymore”.  

And I’m now thinking, “Great! I have confused them too…”. But hey, on the bright 
side, I have given both myself and the other side the benefit of doubt. I have been too long 
in the field to maintain that neat line of semi-structured interviews, I might as well debate 
things with them. If there is no conflict, you can hardly make sure that your 
understanding of the phenomenon is right (field note, May 22nd, 2019). 

 

 

Figure 1. Ethnographic roles in various stages of the fieldwork 

6.4 Cross-Checking the Findings 

To check the plausibility of the findings (Henfridsson 2014; Avison and 
Malaurent 2014), I presented them in three separate official presentation meetings 
to the head of the entire software tribe, the firm’s technical management, entire 
software management board including the IVC team’s manager, and the IVC 
team members. All three groups agreed that not only were the findings reflective 
of their work but also told a story that went beyond the perspective of one group 
to include various perspectives, and the cumulative story did not contradict any 
group’s perspective. The strong point, as pointed out by the software 
management board and the IVC team members, was that the findings captured a 
mental template of a persistent difficulty for them to explain the connection 
between separate events, activities, and strategies for conducting the work in a 
concrete way. The summary of these employees’ work stories is visualized in a 
table which was presented both to the participants, and in Paper 4. 

  

Onlooker

Witnessing 
events

Companion

Associating with 
events

Interpreter

Putting 
information into 
perspective

Defamiliarizer

Challenging the 
known



 

32 
 

  
 

33 
 

7 Summary of Papers 

7.1 Paper 1 

Full reference: Shahlaei, C., Rangraz, M., and Stenmark, D. 2017. "Transformation of 
Competence – The Effects of Digitalization on Communicators' Work," in Proceedings 
of the 25th European Conference on Information Systems (ECIS), Guimarães, Portugal, 
June 5-10, 2017. Retrieved from, https://aisel.aisnet.org/ecis2017_rp/13. 

The first paper establishes a general understanding of how digitalization 
challenges underlying premises of existing research on information technologies 
and competence at work. It is a response to research calls in IS that highlight the 
mismatch between the characteristics of work systems affected by digitalization 
and mainstream IS scholarship. These calls emphasize the urgency of critically re-
examining the foundations of prior conceptions of work and emerging issues in 
digital infrastructure, and thus creating a bridge between what is known and what 
is needed. Re-examining the existing literature on competence in relation to digital 
technologies, I faced two concerns that fundamentally shaped the research path 
in this thesis. 

First, the concept of competence has received the most attention in the 
management field, more so than IS, with the former paying no specific attention 
to the role of digital technologies. Second, across disciplines, the concept of 
“digital competence” predominantly refers to the abilities of individuals to work 
with specific digital artifacts. These studies focus primarily on the interaction 
between users and specific artifacts and tend to disregard the general 
characteristics of work practices affected by digitalization. Problematizing the 
existing literature on competence then, Paper 1 adopts an alternative approach to 
understanding competence by focusing on how digitalization reconfigures work 
practices and thereby the required competences. 

The contribution of this paper to expand analysis beyond a categorical description 
of required competences. By focusing on inter-relationships between identified 
competences and work practices, the findings explain how these competences are 
transformed versions of previously existing ones. Additionally, the findings 
illustrate how the operation of digital technologies at work triggers the 
transformation of competences rather than a substitution of them with novel 
competences. An example is “timing”, an indispensable competence in the 
communications profession, which has turned into the “capacity of being alert or 
agile”. With multiple digital communication platforms, as opposed to individual 
organizational contexts motivating the practices, communications professionals 
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7 Summary of Papers 

7.1 Paper 1 

Full reference: Shahlaei, C., Rangraz, M., and Stenmark, D. 2017. "Transformation of 
Competence – The Effects of Digitalization on Communicators' Work," in Proceedings 
of the 25th European Conference on Information Systems (ECIS), Guimarães, Portugal, 
June 5-10, 2017. Retrieved from, https://aisel.aisnet.org/ecis2017_rp/13. 
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must balance the multiple contexts created. The need to respond to the demands 
of quickly reconfiguring contexts requires that communications professionals 
understand the competence of “timing” in a new light. 

“Reconciling miscellaneous agendas” is another crucial competence for a 
communications professional, which in this context is the ability to “create 
various temporary links” for specific purposes. Given the number of digital 
communication platforms that are part of distributed governance, it is impossible 
to fundamentally reconcile incompatible, contradictory, redundant, or 
complementary platform agendas and dynamics. Thus, a competent 
communications expert must have the ability to link and unlink diverse social and 
technological elements ad hoc. 

The analysis showed that “long term strategizing”, a core competence for a 
communications professional, is now diminished in the face of media with fast 
changing characteristics. Additionally, now that the technological support allows 
for analyzing the response to the communicators’ work, long term strategizing 
might not be the most practical idea. It is rather the ability to quickly and 
frequently tune work practices in response to current context, or the ability to 
“connect and coordinate” that defines successful digital communication. Finally, 
we found out that when multiple fluid contexts guide communicators’ practices, 
the competence of “prioritizing”—a control method for managing information 
overload brought on by the advent of numerous digital technologies—turns to 
the ability to “analyze communication feedback”. At the same time, analyzing 
feedback is a means to guarantee optimum communication results through a 
continuous dialogue with multiple fluid contexts. 

The findings, however, imply that it is easier to detect change as opposed to 
transformation. When competences change completely rather than gradually turn 
into new variations, they are more easily detected and considered. On the 
contrary, it is more challenging to recognize and accommodate the transformed 
competences by providing the necessary tools and training.  

7.2 Paper 2 

Full reference: Shahlaei, C., Rangraz, M., and Stenmark, D. 2020. "Conceptualizing 
Competence: A Study on Digitalization of Work Practices," in Proceedings of the 28th 
European Conference on Information Systems (ECIS), An Online AIS Conference, June 15-17, 
2020. Retrieved from: https://aisel.aisnet.org/ecis2020_rp/197. 

The fundamental premise in this thesis emphasizes that employees’ conception 
of work constitutes competence. That is, the way people frame and conceive their 
work conditions is related to the competences they deem necessary to perform 
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their work. While Paper 1 dealt with the transformations embodied in the form 
of practices and related competences, Paper 2 focused on whether these 
transformations are linked to a change in the constituent part of competence, i.e., 
employees’ conception of work in relation to digital technologies. For this, I 
looked for appropriate theoretical lenses focused specifically on the presentation 
of competence in the mainstream IS literature as a discipline concerned with the 
application of digital technologies at work. The review illustrated that the 
literature on “digital competence” is limited to what arguably could be called as 
“IT competence”. That is, employees’ digital competence in mainstream IS 
studies is seen as the ability to work with specific IT artifacts to achieve 
organizational goals. Discussing the shortcomings of this view, one of the major 
contributions of Paper 2 is arguing for a lens to theorize the characteristics of 
“digital competence” as something beyond “IT competence”.  

This is in line with the major contribution of the paper that reveals how the 
operation of digital technologies reconfigures the parameters that shape 
employees’ conception of work. This reconfiguration results in two different 
conceptions of work and, therefore, competence; competence as the ability to 1) 
optimize existing resources, and 2) envision new possibilities. 

The findings illustrate that today’s digital technology provides individuals with a 
variety of alternatives, and hence with an evaluative and reflective view towards 
the present goals, practices, and tools. Thus, the ability to understand and respond 
to the present work goals, practices, and tools is no longer enough. Instead, given 
the effects of digitalization, employees’ reflective ability to constantly evaluate and 
renegotiate the existing work goals, tools, and practices constitutes competence. 
Thus, being a motivated employee, or merely having the skills to perform the 
defined tasks by using a certain artifact, as has been the presumption of the (IS) 
scholarship on digital competence, is no longer enough. Rather, it is the 
application of digital technologies for developing an evaluative and reflective view 
enhances the individual competence and influences adoption of certain 
technologies and the skills to work with them. In other words, digital competence 
in today’s world transforms the individuals from the executor appointed to carry 
out defined tasks with given tools and structures—to executives with the critical 
ability to evaluate goals, tools and structures. 

To conceptualize competence as an evaluative and reflective view toward work is 
to understand competence in terms of a dynamic capability in the making rather 
than a pre-defined attribute to be possessed. However, this emerging formulation 
of competence has implications both for research and practice. Apart from the 
stress caused by having to do more than what one is told, such multivocality on 
what needs to be done will influence the criteria in evaluating competent 
employees, or in planning competence development paths. In practice, this means 
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using technologies and methods that enable the evaluative and comparative 
knowledge of what is possible as opposed to what is customary. The application 
of such tools and methods is still confined to optimizing business opportunities. 
Our findings show that evaluation is no longer merely a business advantage, but 
a core component of competence in times of digitalization. 

7.3 Paper 3  

Full reference: Shahlaei, C; Lundh-Snis, U; and Stenmark, D; Tikekar, R. 2019. "RE-
Organizing for Digital Product Platforms: The Work of Vehicle Motion Engineers". 
Selected Papers of the 10th Information Systems Research Seminar in Scandinavia (IRIS), Nokia, 
Finland, August 11-14, 2019 (pp. -). ISSN 2387-3353. Retrieved from 
https://aisel.aisnet.org/iris2019/2. 

The first two papers focus on the implications of employing digital technologies 
for competence. However, it is not only the application of digital technologies but 
also their development, which can increase the need for integration of diverse 
knowledge and practice areas and thereby influence the way work competences 
are shaped. For the next research theme, then, I picked a profession marked by 
extensive efforts to develop complex digital technologies, i.e., the profession of 
automotive engineering. In this context, the team of engineers in question 
digitizes a system for controlling vehicle motion, turning the system into a digital 
platform for continuous technical development both internally and externally. 
This process of digitization triggers changes across the three layers of practice, 
technology, and structure. 

At the practice level, the in-house development and integration of previously 
outsourced vehicle control system components required the team to organize 
practice and competence areas from scratch, and without much organizing 
history. At the technological level, the mindset was similar. As a platform for both 
internal and external technical development, the vehicle control system needed to 
support many new project specifications at an unprecedented rate. This required 
the team to engage in complex technological modifications that required 
redesigning the platform’s architecture. At the structural level, to allow for the 
required speed and flexibility of development, the team arrangements became 
fluid. That is, the boundaries that separated competence areas within a firm 
became blurred. Based on the requirements of the project at hand, this fluid 
arrangement combined engineers into a single team out of what had been separate 
departments. After a project was accomplished, teams would dissolve, and the 
developers recombined into new teams for other projects. However, lacking a 
history with each other, team members could face the challenge of 
communicating past knowledge or learning from each other.  
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This paper tracks a shift from hardware-oriented to software-oriented mindsets, 
in terms of the speed of work and communication, product architectures, and of 
expertise. However, the major contribution of this paper lies in the argument that 
part of the change in practice and competences are triggered when digitizing 
physical products extends the context where these products can be applied. With 
the flexibility that digital technologies provide, for instance, the vehicle control 
system becomes a platform for continuous technical development both internally 
and externally. This continuous development implies continuous problem 
solving, practice modifications and knowledge integration. Practice and 
organization of work for developing digital product platforms thus requires a 
change in mindset that has historically been facilitated by pre-specified problems 
and solutions. Yet, this has proven a challenging task since much of the 
management thinking, education, and research is designed around pre-identifying 
problems, looking for optimal solutions, and stabilizing structures. The shift in 
the conception of work and competence from stable and optimal towards 
dynamic and modifiable practices and competences now cannot be ignored due 
to the complexity and scope of technological change. 

7.4 Paper 4 

Full reference: Shahlaei, C., and Kazan E. 2020. “Digitizing Products Towards 
Platforms: The Case of Vehicle Motion System,” in Proceeding of the 41st International 
Conference on Information Systems (ICIS), Ahmad Abad, India, December 13-16, 2020, 
Retrieved from: https://aisel.aisnet.org/icis2020/iot_smart/iot_smart/8/. 

Paper 3 established that the development of digital technologies entails a 
continuous modification of practices and competences. Yet, if the changes are 
unprecedented, emergent, and continuous, the question becomes how they can 
be contingently and dynamically organized, especially at the operational level of 
the day-to-day work of the teams. Paper 4 investigates how the contingent nature 
of changes can be supported dynamically.  

The contribution of this paper is the finding that, to respond to change 
continuously and dynamically, it is necessary to employ heterogeneous 
mechanisms. As paper 4 illustrates, mechanism refers to the series of activities by 
means of which something takes place or is brought about. For instance, focusing 
on the activities performed by the engineers in the research site made it clear that 
they employed different courses of action to create flexibility in the practices, 
technological architecture, and structure of team collaborations. These courses of 
action included the mechanisms of Rescripting, Centralizing, Re-directing, and 
Decoupling. 
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The Rescripting mechanism generated flexibility through revising or rethinking 
the work with suppliers and partners (practice), the design of the vehicle control 
system (technology) and the collaboration among team members (structure). To 
actualize the new visions, parts of practice, technological architecture, and team 
structure needed to be centralized. However, centralization created complications 
in the way practice, technology, and team arrangements could be organized. To 
overcome the complications, these needed to be re-directed into a more effective 
path. As a result, decoupling and separating parts of the practice, technological 
architecture, and team structure became the way to balance out complications. 
The mechanisms reveal the common ways different activities across layers of the 
team’s work (practice, technology, and structure) created flexibility in different 
time spans. That is, the mechanisms illustrated the interrelations among these 
activities based on similarity and commonality.  

Each of these mechanisms, however, was effective in creating flexibility only in a 
specific time span. The four phases identified in this paper thus highlight how 
various activities in a specific time span differ from the ones preceding or 
following them. In other words, the phases illustrate the interrelation among 
activities based on difference and distinction. 

A closer look at the four mechanisms and phases reveals that they do not 
engender flexibility merely by creating alignment and convergence, but also by 
demarcating divergence points. An example is how apparently contradictory 
mechanisms such as “Centralizing” and “Decoupling” are both necessary for 
creating flexibility. Thus, tensions are interconnected and emergent and they can 
be organized by employing various and often contradictory mechanisms in a 
dynamic way. This dynamic organizing of work enjoins a mindset ready for 
recurring rounds of transformation. The two mechanisms of Rescripting and Re-
directing echo the need for ongoing evaluation and revision of the means and 
goals. 

Although the viability of the work system requires continuous engagement in 
opposing or parallel courses of action, manifesting this adaptability of thinking 
and diversity of acting has its side effects. While the work system thrives, the 
individuals’ growth in the long term is taxed by the unrelenting need to make 
sense of the evolving circumstances. For instance, competence development 
relies heavily on doing the work. However, dynamic organizing and responding 
to constantly changing work requirements also implies less time to identify 
personal growth paths. That is, the relationship between the team’s dynamic 
capabilities and individuals’ competence remains problematic. This relationship is 
the focus of the final paper. 
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7.5 Paper 5 

Full reference: Shahlaei, C., Lundh-Snis, U. 2021. "Industrial Workplace Learning". 
Journal of Workplace Learning, forthcoming. 

As Papers 3 and 4 focused on the team level, it was not possible to account for 
team members’ first-hand experiences of competence in relation to developing 
digital technologies. Paper 5 investigates the implications of developing digital 
technologies for competence at the individual level. This study was motivated by 
the conflicts between observations of the team’s work and team member 
narratives. Based on field observations, it was clear that the engineers had 
historically been competent in accomplishing project deliverables. They believed, 
however, that having to constantly understand and react to changing work 
requirements stood in stark contrast with their personal competence 
development. On reconnecting with the team members after a few months out 
of the field, I found out that four out of six of them were about to leave the firm 
due to unremitting frustration with their competence development. The team 
members’ views, however, seemed to be incompatible with the foundational 
premise of this thesis that “the workers’ understanding of their work constitutes 
their competence”. The question was, how could understanding and performing 
the work be in contrast with developing competence at work?  

The importance of this paper is that it was conducted to investigate 
inconsistencies and to respond to longitudinal and ethnographic requirements of 
the research approach. The contribution of the paper is that the findings extend 
beyond a categorical model of competence development. The findings not only 
identify constituents of competence development, but also illustrate mechanisms 
through which these constituents play a role in competence development.  

The findings showed that responding to technological change is the primary 
trigger of competence development as it exposes employees to the need to 
constantly explore new things on their own. However, the engineers believed that 
with the increasing speed and scope of change, the need for more quickly 
reflecting over changes and ways to address them also intensifies, leaving less time 
for bottom-up and trial-and-error rounds. The engineers, for instance, 
emphasized that they needed check points to confirm their ways of doing the 
work concurrently rather than retrospectively. Per engineers, spending more time 
figuring things out on their own and reflecting on past experiences did not 
correspond with the speed of change. Lacking more immediate points of 
reference for reflection, the engineers believed they had spent unnecessary time 
on exploration. The long-term consequence, they explained, was that their 
response to project requirements was a result of fragmented decision making to 
cope with things as they happened. This irregularity interfered with conceiving a 
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reference for reflection, the engineers believed they had spent unnecessary time 
on exploration. The long-term consequence, they explained, was that their 
response to project requirements was a result of fragmented decision making to 
cope with things as they happened. This irregularity interfered with conceiving a 
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more deliberate and coherent line of progression by which the engineers could 
develop their field expertise step by step. The engineers highlighted the 
importance of deliberation, i.e., purposefully defining streamlined approaches to 
organize work and develop competence at different time intervals. They 
emphasized that, the increasing speed of change requires revising the support 
plans in faster iterations. The engineers, thus, believed that it is not enough to 
detect the type of change the firm needs to undergo through occasional 
reflections. It is equally important to continuously and iteratively understand how 
those changes affect day-to-day practices.  

Hence, in work contexts where digital technologies are incorporated extensively, 
change is a constant element. This is problematic for developing competence as 
the stable areas of knowledge on top of which new knowledge can be developed 
shrinks. This imbalance, in turn, pushes the engineers to continuously seek points 
of reference to reflect on the appropriateness of the technical processes as they 
perform the work, rather than retrospectively. Additionally, the engineers 
emphasized that competence development does not merely depend on individual 
agency and personal motivations for learning. Rather it requires organising 
streamlined approaches to build and develop competence step by step. Yet, given 
the fluidity of project dynamics and team structures, these streamlined approaches 
need to be organised with constant attention to the emerging conditions. Hence, 
while “change”, “reflection”, and “deliberation” are the constitutive parts of 
workplace learning, “balancing newness”, “finding points of reference” and 
“active organizing” of cumulative learning are the mechanisms of progressive 
competence development. However, given the digitally transformed socio-
technical relations at work, these parts and dynamics affect competence 
development differently.  
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8 Digital Competence as a Process 

The findings in Paper 1 explicate aspects of work that are transforming with the 
introduction of digital technologies. The transformation is a cyclical evolving 
effect of diverse, interlocking, situated adjustments in the workplace that shift 
boundaries, relations, meanings, and support requirements. Transformation is 
different from other types of change that attempt to train for skills in line with 
top-down implementations of anticipated responses to known problems. The 
following papers investigate the implications of digital transformation of 
competences.  

Paper 2 illustrates that employing digital technologies expands what we 
can/should do at work and, as a result, competence turns into not only the ability 
to understand the current work conditions but also the ability to envision new 
possibilities. The ability to envision new possibilities is achieved through constant 
evaluation of present work circumstances. Consequently, continuous evaluation 
turns competence into an ongoing process of re-visioning one’s understanding of 
work. Paper 3 arrives at the same mobile and modifiable constitution of 
competence required for developing digital technologies. Yet, building up this 
type of capability is encumbered by mindsets that have historically believed in pre-
specified problems and optimal solutions.  

Paper 4 illustrates the heterogeneous mechanisms required to support ever-
changing understanding of work circumstances. The heterogeneity of these 
mechanisms is demonstrated in the existence of opposing or redundant courses 
of action that are indispensable for the viability of the work system. The findings, 
however, reveal that manifesting such adaptability in thinking and diversity in 
acting has side effects. Although the work system prospers, the individuals’ long-
term growth is taxed by the need to constantly make sense of the evolving 
circumstances. 

Study 5 emphasizes that in work contexts that extensively incorporate digital 
technologies, change is a constant. Consequently, the need for ongoing reflection 
and deliberation is emphasized in responding to change. In other words, work 
relations and conditions are in constant flux and the employees’ understanding of 
this flux and flow is always on the verge of shaping. That is, employees’ 
understanding of their work is not a conceptual state to be possessed. Rather, 
their understanding is an ongoing process in the making. To support this process, it is 
useful to focus on the activities which individuals perform to make sense of the 
ongoing flow and respond to it. This process is manifested in courses of action, 
such as balancing new and unknown aspects of work, finding points of reference 
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to continuously reflect on their activities, and actively organizing a progressive 
path with constant attention to the emerging work conditions. Focusing on the 
activities of conceiving rather than on conceptual states is an alternative to focusing on 
pre-defined categories of problems and optimal solutions. 

 

Paper Findings Implications 
1 Transformation vs. 

Change 
• The noticed modifications include a 

multifarious, inner and situated evolution. 
• The modifications do not include the 

substitution of skills.  
• The modifications are not the result of a top-

down implementation of pre-planned 
responses to pre-defined problems. 

• The modifications are implicit, emergent and 
ambiguous  

2-3 Conception of work vs. 
constant envisioning of 
work 

• Competence is the ability to understand the 
current work conditions + the ability to 
envision new possibilities. 

• Competence is the constant evaluation of the 
present work circumstances. 

4 Performing work vs. 
competence at work 

• Heterogeneous mechanisms are required to 
support the ever-changing understanding of 
work circumstances. 

• Continuous adaptability in thinking and 
diversity in acting has side effects. 

• Work system thrives, but individual growth 
is challenged. 

5 Conception vs. conceiving • Change is a constant element. 
• Conception of the work is not a fixed state 

to be possessed. 
• Competence is an ongoing process of 

conceiving. 
• There is a need to support the activities 

individuals perform to make sense of the 
ongoing flow and respond to it. 

Table 5. Overview of the findings. 
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9 Digital Competence as Acts of 
Conceiving Work 

The incorporation of digital technologies transforms various aspects of work and 
the competences required to perform it. Transformation is distinguished from 
change in the sense that an explicit substitution of practices and competences with 
new ones does not occur with the introduction of digital technologies (Gregory 
et al. 2019). Rather, existing practices and competences evolve into new forms 
from within and as a response to conditions that transpire when digital 
technologies are extensively incorporated at work (Chanias et al. 2019). The digital 
transformation of the competences is commensurate with “the modifications in 
organizational structures, processes and skills that are necessary to cope with and 
exploit new technologies” (Hess et al. 2016, p. 124). Transformation of 
competences thus is not a pre-planned process imposed and implemented; it is 
immanent and emergent in the work around digital technologies. The absence of 
explicit changes does not imply insignificance. Digital transformation 
fundamentally aims to improve an entity by triggering significant changes to its 
constituent parts (Vial 2019; Hess et al. 2016; Matt et al. 2015). Rather, by 
emphasizing transformation, I mean to underline the implicit, nascent, and 
ambiguous nature of modifications.  

In this light, digital competence as the ability to respond to constantly evolving 
work conditions cannot be defined in terms of pre-defined problems and 
solutions. In other words, digital competence is not a set of fixed attributes or 
states of cognition to be possessed; it is the process of conceiving the implicit 
changes in various work aspects and responding to them. The process view of 
digital competence draws attention to the courses of action that employees 
undertake to make sense of evolving work circumstances. In other words, the 
phenomenon of interest in the process view of digital competence is not the 
directional association (Markus and Rowe 2018) among abstract theoretical 
properties of individuals (e.g., their conception of work), social entities or 
concepts (e.g., competence) and technologies (digital platforms). More precisely, 
the phenomenon of interest in theorizing digital competence as a process is the 
way employees continuously, as Markus and Rowe (2018) put it, enact reality by 
interpreting their work conditions, with important consequences.  

The Neo-STS framework proposed in this thesis lends itself to exemplifying 
digital competence as a process of conceiving the ongoing transformation of 
work. Neo-STS provides a coherent foundational framework for studies of work 
and technology by revisiting the central IS assumptions about work boundaries, 
inter-relations of heterogenous work elements, inheritance of work instructions 
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and support for performance of work (Winter et al. 2014). In the next section, I 
provide examples from my empirical cases to argue that, rather than employees’ 
“conception of work” (a state); it is their “acts of conceiving work” (a process) 
that constitutes digital competence. 

9.1 Multi-encapsulation of Work 

Digital Competence Premise 1: When work around digital platforms requires employees 
to perform a variety of tasks in short time spans, and in the absence of direct 
organizational demands, employees’ competence is challenged by the need to continuously 
delimit boundaries. 

In the cases of both communications professionals and engineers, work is 
encapsulated in the sociotechnical context of multiple digital communication 
platforms and external development projects, respectively. Finding the 
boundaries in which work is embedded becomes consequential for employees as 
they attempt to specify the work requirements. However, work requirements are 
no longer assigned merely by an employer organization. For instance, Papers 1 
and 2 reveal how multiple fluid dynamics of communication platforms set 
boundaries to the requirements of the communicators’ work. Knowledge is 
needed, not only about features or affordances of each communication medium, 
but also about the fusion of affordances. The deadline for work is assigned by the 
dynamics of digital media, and various combinations of user groups enforce 
differing commitments. The case illustrates how the use of digital communication 
platforms are related to issues like the creation of new knowledge areas, forms of 
commitment and motivation, the joining of heterogeneous user interests, and new 
competitive dynamics (Ghazawneh and Henfridsson 2010).  

Similarly, the work of IVC engineers (Papers 3, 4, and 5) emphasizes that as the 
scope of collaboration and competition grows (Tiwana 2015; Saadatmand et al. 
2017), the range of required expertise, and hence the amount of work increases 
(Tiwana et al. 2010). As vehicle control software grows from a product-oriented 
software used merely as a part in the car to a platform-oriented software for future 
internal and external technical development, the number of internal and external 
collaborative projects increases. As the need for collaboration outside 
organizational boundaries and the automotive industry itself increases (Jo et al. 
2016), the speed and scope of change, along with environmental volatility, 
complexity, and uncertainty accelerates (Warner and Wäger 2019; Jo et al. 2016). 

When engaging with digital technologies that relax managerial imperatives 
(Volkoff et al. 2007; Winter et al. 2014), employees constantly engage in acts of 
boundary-setting. As the dominance of organizational requirements decreases, 
the need to balance multiple new work requirements grows. With increasing 
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project/platform demands that required study participants to perform diverse 
tasks in rapid sequence, and in the absence of direct organizational demands, 
employees constantly strived to find points of reference against which they could 
delimit the boundaries of their work. These points of reference included 
consulting industry standards or protocols and more experienced people (in the 
case of engineers, (Papers 4-5), or even developing new systematic metrics to 
prioritize work requirements, as in the case of communications professionals, 
(Papers 1 and 2).         

These ongoing efforts to balance novelty suggest that the context for work 
requirements is not a fixed and abstract state (Chia 1999). Contexts are only 
“material manifestation points” (Chia 1999) for ongoing employee efforts to 
delimit work. However, contexts and requirements are often considered fixed 
states around which employees have formed an understanding. This static 
conception is then verified as a limited or comprehensive understanding of the 
work and therefore competence (e.g., Sandberg 2000). In this view, what matters 
is maintaining an existing comprehensive conception of work context and 
requirements. As a result, the ongoing efforts to delimit work requirements tend 
to go unnoticed, as described in both fieldwork examples. This is while, the issue 
at hand is not a comprehensive understanding of the requirements or their lack 
thereof; it is the challenges emanating from the need to continuously delimit 
boundaries. 

9.2 Complex Interrelations 

Digital Competence Premise 2: When work around digital platforms requires employees 
to accommodate an increasing number of heterogenous social and technical elements, 
employees’ competence is challenged by the need to continuously negotiate what is worth 
attending to. 

In the cases of both communications professionals and engineers, platform 
ecologies are instances where various work logics coalesce. Work logics refers to 
the rationales that guide work and are anchored in cultural perspectives and 
discursive domains (Berente and Yoo 2012; Tumbas et al. 2018). Identifying the 
logics that guide work is consequential for employees as it allows them to pinpoint 
what is worth attending to (Pachidi et al. 2020; Wagner and Newell 2004). The 
coalition of various logics implies that redundant, incongruent, or conflicting 
concerns can coexist and guide work simultaneously or over different time spans 
(Berente et al. 2019; Cloutier and Langley 2013). These varied logics are 
interrelated in a complex way and are necessary for the viability of the work 
system (Winter et al. 2014). For instance, the apparently opposing logics of 
exploration and exploitation (Paper 4) are interrelated in complex forms and are 
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necessary for the long-term survival of the work systems (e.g., March 1991; 
O’Reilly and Tushman 2013; Gregory et al. 2015; Magnusson et al. 2020).  

Organizational enterprises have always entailed pluralistic logics. However, in 
work around digital platforms, not only an increasing number of heterogenous 
logics coalesce but also, as noted above, the direct managerial imperatives fade. 
As the viability of the work system around digital platforms requires at least 
partially satisfying various logics, employees might try to create balance across 
these logics (Berente et al. 2019). For instance, they might engage in symbolic 
conformity to opposing logics (Pachidi et al. 2020) or loosely couple certain 
aspects of opposing logics periodically and without fundamentally reconciling 
them (Berente et al. 2019), or fuse various logics into new logics (Yoo et al. 2010). 

An instance of loose coupling occurred when, as described in Papers 1 and 2, 
affordances of social media platforms enabled the communications professionals 
to respond to the demands of the various target groups without fundamentally 
changing the university’s formal and academic communication logic (Paper 1). 
The communications professionals balanced opposing communication logics by 
creating temporary links. In the case of the IVC engineers (Paper 4), the 
apparently opposing logics of exploration and exploitation were fused to generate 
the new logic of creating flexibility. The logic of generating flexibility was realized 
through creating temporal opposition (centralizing activities vs. decoupling 
activities in different time spans) and redundancy (rescripting and re-directing 
activities in different time spans). The opposing or redundant courses of action 
were interrelated and needed to balance the complexities of the IVC team’s work.  

These ongoing efforts to create temporal balance suggest that the logics that 
effectively guide work are not singular or fixed. Rather, they are plural and 
mediated (Chia 1999) through activities of negotiating a middle ground to satisfy 
heterogeneous logics, albeit partially and temporarily. This negotiated order draws 
attention to the lack of an inherent and stable alignment between multiple existing 
logics and what the employees deem necessary to do. Thus, the issue at hand is 
not the primacy of any single logic; it is the challenges emanating from the need 
to continuously negotiate what is worth attending to. 
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9.3 Multi-directional Inheritance 

Digital Competence Premise 3: When work around digital platforms requires employees 
to derive meaning and purpose from an expanding network of relations, the employees’ 
competence is challenged by the need to continuously evaluate the relevance of the current 
paths. 

Work around digital platforms harnesses outside expertise and ingenuity (Tiwana 
et al. 2010) and involves developers, infrastructure providers, content owners, 
organizational clients, and users. As described earlier, under these circumstances, 
managerial imperatives can lose primacy and work inherits direction and meaning 
from multiple sources (Winter et al. 2014). Meaning and purpose motivate 
strategies to organize work (Yoo et al. 2010) and are consequential as they 
stipulate a way of being relevant at work in the face of environmental volatility 
(Sandberg et al. 2017).  

As an example, Paper 2 cites communications professionals’ comments on the 
importance of guiding faculty communication strategies through constant 
benchmarking against other similar actors. In the face of today’s digital 
communication platforms, the primacy of top-down organizational strategies 
must be traded off against other factors (e.g., Bharadwaj et al. 2010). Many times, 
as these employees emphasized, it is the operation-level strategies devised by 
employees that guide an organization’s overall communication strategies. 
Nevertheless, communications professionals (Paper 1) also explained that 
strategizing long-term purposes and directions can be problematic in the face of 
rapidly changing media characteristics. Rather than long-term strategizing, it is 
important to constantly tune work to newly identified directions, a process that 
Tilson et al. (2010) call “connect and coordinate”. Continuous evaluation thus 
was highlighted repeatedly as the core of the ability to connect and coordinate 
work with the new meanings and directions (Paper 2). 

Similarly, the IVC engineers were apprehensive about their sense of progress at 
work and what it means to be experts of their field. Working according to the 
Agile manifesto revolved around self-organizing teams and work structures 
(Papers 3 and 4). Thus, while these engineers lacked explicit work structures, they 
participated in innovative technological development that included creating new 
services and products. The constant need for tuning work with various project 
directions (Paper 4) had sometimes distracted them from attending to the ideal 
technical development processes defined in industry protocols. In other words, 
the meaning of competent work performance had, at a certain point, diverged 
from the meaning of competent technical development (Papers 4 and 5). These 
employees were thus challenged by a contradiction between work values defined 
by the employer and work values defined by their field of expertise. 
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9.3 Multi-directional Inheritance 

Digital Competence Premise 3: When work around digital platforms requires employees 
to derive meaning and purpose from an expanding network of relations, the employees’ 
competence is challenged by the need to continuously evaluate the relevance of the current 
paths. 
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services and products. The constant need for tuning work with various project 
directions (Paper 4) had sometimes distracted them from attending to the ideal 
technical development processes defined in industry protocols. In other words, 
the meaning of competent work performance had, at a certain point, diverged 
from the meaning of competent technical development (Papers 4 and 5). These 
employees were thus challenged by a contradiction between work values defined 
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These ongoing efforts to pinpoint what it means to be relevant or competent 
suggest that meaning and thus directions are never fully and immediately present 
(Chia 1999). Rather, meaning is constantly created through activities such as 
comparison (establishing difference or resemblance) or integration and inclusion 
(combining complementary parts). Thus, the issue is not the intention for 
adopting the right path or the lack thereof; it is the challenges emanating from the 
need to continuously evaluate the relevance of the current paths. 

9.4 Continual Negotiation 

Digital Competence Premise 4: When work around digital platforms requires employees 
to continuously negotiate goals and their respective paths, the employees’ competence is 
challenged by the need to remember that support plans are effective in specific temporal 
conditions. 

To envision competence as activities of conceiving work conditions implies 
understanding competence as employees’ everyday “performative 
accomplishment” (Sandberg et al. 2017, p.11). In the process view of competence, 
taxonomies such as higher levels of competence diminish as even the higher 
orders of knowledge and ability are developing continuously (Teece 2014). 
Therefore, it is more productive to support competence at work dynamically and 
in situ rather than designing pre-packaged courses or contexts to transfer certain 
bodies of knowledge, skill sets, and attitudes to the employees. However, the 
process view of competence necessitates rather than eliminates the need to 
support competence at work in a structured way. Earlier literature has highlighted 
the need for management to build, align and orchestrate human competence 
(Chatterji et al. 2014), actively oversee, organize, and adjust organizational 
structures to leverage employees’ competence base (Osmundsen 2020), or even 
assist employees to break free from the constraints of existing structures, roles, 
and processes (Dremel et al. 2017).  

Both the communications professionals and IVC engineers emphasized the 
importance of actively organizing the competence development path. Be it in 
prioritizing digital projects (Paper 1) or developing systematic ways to guide 
communication strategies (Paper 2), the communications professionals expressed 
the desire for actively organized and streamlined approaches to conceive the 
directions, technologies, and methods they needed to employ. These employees 
mentioned the importance of systematic support plans that included appropriate 
feedback analysis tools and learning analysis methods. However, analyzing 
feedback data or implementation of systems for data analysis seemed to have been 
limited to issues of business opportunity in the private sector rather than 
supporting the activities of conceiving work conditions (Paper 2). 
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Similarly, IVC engineers believed that the company had once detected the type of 
change it needed to go through. However, they thought the company had also 
faced challenges to understand how those changes affect engineers’ day-to-day 
practices. These employees made a distinction between the need for reflection 
(Papers 2, 5) and deliberation (Paper 5). Whereas reflection could provide 
occasional checkpoints in performing the work, deliberation included actively 
outlining the pathway for the engineers to progressively develop competence 
(paper 5). This was proven difficult as the fluid and continuously changing 
dynamics of work left little time for a more methodical and detailed analysis 
required to deliberatively outline the learning path for employees. The engineers 
conveyed frustration with the management’s emphasis on “adopting a software-
oriented mindset” as a response to the overall changes in their line of work. They 
argued that, rather than highlighting the speed and scope of change and its 
consequences for supporting day-to-day performance of work, a “software-
oriented mindset” was mostly translated in terms of following the ceremonies of 
the Agile software development manifesto (Paper 5). 

The need for ongoing support of employees’ activities in conceiving their work 
conditions implies that competence is not a conceptual state to possess and 
implement at work. It is a repetitive and continual activity of ordering and 
patterning one’s understanding of work conditions (Chia 1999). A dynamic 
support of employees’ competence includes an active intervention into the flux 
and flow of the processes of conceiving work in order to abstract pattern and 
coherence out of an ongoing process in various intervals. Thus, the issue is not 
the existence of support plans or the lack thereof; it is the challenge to 
continuously remember that plans are effective in specific temporal conditions. 

One way to address the challenge is to understand competence, not in terms of a 
conception of work as per Sandberg (2000); but in terms of the process of conceiving 
work. This process view of competence then draws attention to the activities 
employees continuously perform to accomplish their work on a daily basis. A 
process view is thus helpful since it highlights the way the enactment of employees’ 
competence at work can be supported dynamically and in situ.  
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10 Theoretical Implication: Towards a 
Process Ontology of Competence 

Digital technologies, such as the digital platforms described in the included 
papers, highlight the primacy of novelty over continuity (Chia 1999), or the 
primacy of ongoing newness to ongoing stability. Work turns into a negotiated 
order of requirements, values, and goals. The two cases exemplify how work 
around digital platforms is always on the verge of becoming (Tsoukas and Chia 
2002). This ongoing newness queers the pre-defined and already-existing 
categories such as specific “conceptions of work” (Sandberg 2000), or “ways of 
being” (Sandberg and Pinnington 2009). Employees’ competence then is 
constituted by the activities that they perform to cast order and coherence out of 
the ongoing flow of newness, by delimiting work requirements, mediating work 
logics, and negotiating meaning.  

Conceptualizing digital competence as a process signifies implications on an 
ontological level. That is, digital competence as a process is not constituted of 
entity-based phenomena such as pre-defined and possessed categories of 
knowledge, expertise, and skills that can be applied to distinct and separate work 
tasks through various processes. As discussed, work itself is a negotiated order 
and not a body of specific tasks to be applied. Rather, digital competence is a 
process enacted in performative accomplishments (Sandberg et al. 2017). This 
ontological positioning is consequential in posing more relevant questions. For 
instance, rather than asking what competences/bodies of knowledge/mindsets are 
required for skillful performance (Sandberg et al. 2017), one can ask how competence 
is instantiated in skillful performance. By focusing on the issue of performative 
accomplishments, for instance, a process ontology (Langley 2013; Cloutier and 
Langley 2020, Tsoukas and Chia 2011) of digital competence enables us to answer 
questions such as, how employees succeed in creating balance constant newness, mediating 
conflicting work logics, or delimiting multiple work requirements.  

By focusing on activities of conceiving work, then, it is possible to understand the 
employees’ discomfort with insufficient support for the way they create balance 
or negotiate various logics. This is different from ascribing the employees’ 
frustration to what the management formulated as the “lack of a desirable 
software-oriented mindset” on the part of employees. A process ontology of 
digital competence highlights the lack of a directional association (Markus and 
Rowe 2018) between, for instance, a “software-based mindset” (Paper 3) and the 
performative accomplishments of the employees. Instead, it draws attention to 
the way they define, delimit, and renegotiate the work conditions as they engage 
in its everyday workflow. Once the focus is placed on the way people conceive 
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their work conditions, it becomes easier to answer why, for instance, despite 
accomplishing the project deliverables, the employees felt frustrated with their 
competence progression process. The answer to this question then is not, 
“because they lacked a software-oriented mindset” as managers declared. Rather, 
a more explanatory narrative (Cloutier and Langley 2020) would be, “because their 
constant efforts for finding points of reference and thus balancing ongoing 
newness went unnoticed”, as employees adamantly pointed out (Paper 5). 

The issue of performative accomplishment signifies the importance of understanding 
how digital transformation of competence emerges on the ground (operational 
level) and in everyday practices. The emergent nature of digital competence 
underlines the need for active organizing and planning to support employees’ 
ways of conceiving their work (Leonardi 2020; Winter et al. 2014). A focus on the 
employees’ ongoing activities of understanding allows for supporting or re-
directing their competence progression dynamically and in situ. This is different 
from understanding competence as existing in the relationship between the 
employees’ conceptions and the work context (Gherhardi and Strati 2017). 
Although, by focusing on the relationships, this view implies a relational 
understanding of competence, nevertheless, context is still seen as an already 
existing package of repeated tasks, bodies of knowledge, skills, or attitudes. 
Therefore, the point of departure for understanding competence, in this view, is 
the employees’ conception of the work context as an already present and pre-
defined object. Competence enhancement then occurs when, for instance, 
management helps people change their current conceptions to a more 
“comprehensive” conception of work (e.g., Sandberg 2000; Sandberg and 
Pinnington 2009). In this approach, competence can be supported or enhanced 
at best in certain intervals and through pre-planned encounters (e.g., Sandberg 
2000). However, as established in this thesis, the ongoing and emergent nature of 
work conditions calls for a dynamic and ongoing support and organizing of work 
and competence development. Paper 5 illustrates that providing a dynamic 
support and negotiation of competences entails, as Gherhardi and Strati (2017) 
put it, assisting employees to “get on” with their everyday work (p. 107). 

It must be mentioned that maintaining a process ontology is different from 
conducting classical IS process research in which change is captured in a process 
of the interactions between technologies, specific meanings, actions, and 
structures over time (e.g., Barley 1986; Markus and Robey 1988; Robey and 
Boudreau 1999). In a classical process research, one might be interested in 
revealing how a certain form/level of competence manifested in specific mindsets 
or bodies of knowledge transforms into another form/level of competence. An 
example is traditional “IT competence” studies interested in capturing the process 
of change in the interaction of goal-oriented users with IT artifacts to achieve 
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certain objectives. From a process ontological standpoint, however, goals, 
knowledge, and skills are themselves flows of action always on the verge of 
becoming (Mousavi Baygi et al. 2021). From this ontological standpoint, rather 
than focusing on a process of change from point A to point B, the emphasis is 
on the process of negotiating goals, tasks, and meanings to correspond with the 
conditions of a specific point in time. 
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11 Practical Implication: Managing 
Ongoing Transformation 

So, I think fundamentally, there is a big lack of knowledge about how to build 
products specially among managers, directors, and people very high up that lack 
qualification or a relevant background. Another thing is lack of credibility, or the 
lack of trust in the engineering force, “managers know best, owners know best”. So, 
they [managers] listen to engineers, they listen to young engineers, and they think I'm 
twice your age, I know better. So even if you're telling them from the bottom of your heart, 
from all your experience with all your expertise, that this is wrong, we should not do this, 
they think oh, he is just being overly cautious. He just yeah, he just doesn't see this well 
enough. He needs to Google a little bit, you know, just type some keystrokes and he 
will eventually find a way to do as I'm saying. You know, it's a bit patronizing. 
The fact that they want to shift the responsibility to engineers, that they want to give us 
more responsibility, but in the end, it's really just a smokescreen and nothing 
to actually make things happen. So, I think that, yeah, this lack of authority 
and increase of responsibility is a big issue (Participant X). 

Understanding competence through a practical (as opposed to a scientific) 
rationality and an interpretive (as opposed to a rationalistic) approach entails the 
stipulation that competence and work are not separate from each other. Rather, 
they are related through the employees’ lived experience of the work. To support 
competence at work, one must acknowledge this stipulation. However, in the 
world of the flat organization, management with decision-making and support 
authority is increasingly less involved in the day-to-day operation of the work. It 
is true that line management is often constituted by competent employees with a 
long operational experience. Nevertheless, the speed with which work conditions 
reconfigure in relation to digital technologies disrupts the idea of becoming 
comfortable with any past or even present understanding of work. Hence, 
although we are progressively admitting the reality of change, we still struggle to 
live the continuous nature of it. As I have discussed in this thesis, the problem 
can be partly tackled by actively reflecting on the concepts employed here to 
capture the lived experience of this change.  

First, it is instrumental to delineate actively the distinctive features of concepts, 
such as the digital transformation of work. Transformation, although a kind of 
change, is different from other types of change in that it involves a situated and 
emergent reconfiguration of the work. The digital transformation literature 
emphasizes the scale of change and considers transformation in terms of 
strategies/mechanisms that lead to a complete change in the firm’s values and 
identity. However, as illustrated in this thesis, transformation occurs as a result of 



 

54 
 

  
 

55 
 

11 Practical Implication: Managing 
Ongoing Transformation 

So, I think fundamentally, there is a big lack of knowledge about how to build 
products specially among managers, directors, and people very high up that lack 
qualification or a relevant background. Another thing is lack of credibility, or the 
lack of trust in the engineering force, “managers know best, owners know best”. So, 
they [managers] listen to engineers, they listen to young engineers, and they think I'm 
twice your age, I know better. So even if you're telling them from the bottom of your heart, 
from all your experience with all your expertise, that this is wrong, we should not do this, 
they think oh, he is just being overly cautious. He just yeah, he just doesn't see this well 
enough. He needs to Google a little bit, you know, just type some keystrokes and he 
will eventually find a way to do as I'm saying. You know, it's a bit patronizing. 
The fact that they want to shift the responsibility to engineers, that they want to give us 
more responsibility, but in the end, it's really just a smokescreen and nothing 
to actually make things happen. So, I think that, yeah, this lack of authority 
and increase of responsibility is a big issue (Participant X). 

Understanding competence through a practical (as opposed to a scientific) 
rationality and an interpretive (as opposed to a rationalistic) approach entails the 
stipulation that competence and work are not separate from each other. Rather, 
they are related through the employees’ lived experience of the work. To support 
competence at work, one must acknowledge this stipulation. However, in the 
world of the flat organization, management with decision-making and support 
authority is increasingly less involved in the day-to-day operation of the work. It 
is true that line management is often constituted by competent employees with a 
long operational experience. Nevertheless, the speed with which work conditions 
reconfigure in relation to digital technologies disrupts the idea of becoming 
comfortable with any past or even present understanding of work. Hence, 
although we are progressively admitting the reality of change, we still struggle to 
live the continuous nature of it. As I have discussed in this thesis, the problem 
can be partly tackled by actively reflecting on the concepts employed here to 
capture the lived experience of this change.  

First, it is instrumental to delineate actively the distinctive features of concepts, 
such as the digital transformation of work. Transformation, although a kind of 
change, is different from other types of change in that it involves a situated and 
emergent reconfiguration of the work. The digital transformation literature 
emphasizes the scale of change and considers transformation in terms of 
strategies/mechanisms that lead to a complete change in the firm’s values and 
identity. However, as illustrated in this thesis, transformation occurs as a result of 



 

56 
 

the enactment of those strategies/mechanisms in everyday work. Transformation 
is, hence, contingent on the enactment at work, and denotes not only the different 
scale of changes but also the emergent and contingent nature of them. Actively 
distinguishing the nature of digital transformation then leads to the first principle 
of supporting competence development at work. That is, the concrete issues of 
everyday work need to be integrated in support strategies and learning paths for 
competence development. 

For instance, the lack of participation in the technical work of employees creates 
a gap between the engineers and their immediate managers. Thus, although 
managers admit that change is constant, and they are willing to adopt Agile 
(prone-to-continuous-change) mindsets, in practice, they rely on the inheritance 
of past practices to support the work of employees. Similarly, most Agile 
development coaching and workshops occur without Agile coaches being 
involved in the de facto state of work. Employees are therefore likely to 
experience management’s emphasis on adopting a new mindset as merely 
symbolic, masking their unfamiliarity with how the mindset translates into the 
changing dynamics of day-to-day practices. 

Second, there is a need to acculturate actively the concept of competence to the 
digitality of today’s work environments. I have emphasized the continuous 
newness of work conditions the employees face in employing or developing 
digital platforms. Thus, no pre-patterned and existing mindset/conception of 
work conditions can be the locus of competence in relation to digital technologies. 
What constitutes competence instead is the ongoing efforts for delimiting the 
context, logics, values and ways of supporting work. Thus, to signify the digital 
characteristics of today’s work more fittingly, I suggest departing from the noun 
form “conception” and adopting the verb form “conceiving”. Actively 
acculturating the concept of competence to digital work then leads to the second 
principle of supporting competence development at work. That is, rather than 
advocating any particular mindsets, it is more fruitful to devise strategies, and 
learning paths that support the ongoing efforts of employees for understanding 
their work. In other words, it is the practical rationality which wins more primacy 
towards the theoretical rationality once we focus on competence in relation to 
digital technologies. 

For instance, a prevalent mindset in relation to today’s Agile software 
development is the idea of self-organizing teams. Self-organizing refers to the 
understanding that organizing of work by team members increases freedom in 
creatively tackling unprecedented work. However, the efforts for tackling the 
newness of work are performed in diverse ways given the specific tasks, the range 
of group expertise and the average length of the team’s work experience. Not 
every team/individual can benefit from the same level of freedom in organizing 
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their work, especially when work is to be re-organized fundamentally in short 
intervals. As a result, depending on work conditions, employees engage in 
different efforts to balance the constant newness that they face in self-organizing 
their work. However, the starting point in supporting the performance of work is 
often the idea of self-organization rather than identifying tools, strategies or 
training that support the actual organizing of work. Teams can thus feel increased 
responsibility and decreased credibility in convincing management to provide 
them with the required support. 

Third, it is fruitful to correspond actively with what it means to manage the 
ongoing transformation of work conditions. In this thesis, I have exemplified the 
importance of continuously asking what it means to be competent at work at 
different temporal points. In other words, competence as a dynamic capability 
(Papers 2 and 4), as theorized in this thesis, is incommensurate with an abiding 
commitment to pre-specified problems and pre-defined solutions. Nevertheless, 
a dynamic world does not mean an unsystematic or unmotivated one. Rather, 
accommodating a dynamic and fluid work world corresponds to the need for 
more frequently questioning why things are done in a certain way. Actively 
corresponding with the work conditions then leads to the third guiding principle 
for supporting competence development at work. That is, rather than aiming for 
any pre-defined goals or milestones, we need to pay attention to whether the 
employees’ acts of conceiving their work conditions match the defined ways of 
doing work. In other words, it is neither the pre-defined ways nor the employees’ 
current ways of doing things which support competence development; it is the 
negotiation between the two which is the way forward. 

For instance, a prevalent goal in the Agile workflow is horizontal competence 
development or the emphasis on learning from team members from 
heterogeneous fields of expertise. In this model, rather than continually working 
within a specific competence area and gaining deep expertise, team members 
could expand their competence across several areas by collaborating with and 
learning from their team members in fulfilling project requirements. Such an Agile 
approach to competence development aims at personal growth by discouraging 
employees from forming rigid perspectives in one area, and rather, pushing them 
to grow in other directions. However, depending on the employees’ depth of 
expertise, the specific phase of product development, or the characteristics of the 
product being developed, the emphasis on horizontal growth can turn into an 
inhibitor of competence development. For instance, as the product development 
in a specific time span requires the team members to delve deeper into their 
diverse field expertise, it becomes increasingly difficult to understand other team 
members' diction, let alone learn from them. The training strategies that lack 
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correspondence with the impetus of the time can thus be experienced as imposed 
ceremonies. 

Lastly, by juxtaposing competence and digital technologies, this thesis bridges a 
non-discursive topic to the discursive debates on digital transformation. Digital 
transformation is predominantly studied and described in terms of the 
transformation of business values and competitive advantage. What is missing is 
the reflection that, as Mumford (2000) has emphasized, knowledge-workers will 
be one of the most substantial competitive assets of the innovative workplaces. 
An emblematic example is the Neo-STS framework with its claims for renewing 
the STS’s foundational premises, none of which explicitly deals with the core STS 
objective, i.e., the progression and well-being of the employees. To establish the 
new and necessary discourse around the topic of digital transformation, future 
research can, for instance, seek answers to the questions that the original STS 
approach, with its focus on the learning opportunities and progression at work, 
posed. An example is STS’s central question of “do today's managers have the 
knowledge to create bottom-up, entrepreneurial organizations” (Mumford 2000). 
Given the discussions here, this original STS question could be re-formulated to 
address the specific characteristics of today’s digital work. Future research 
questions could focus on, for instance, “what are the ways for balancing constant 
newness at work”, or “how and when the performance of work does not 
contribute to the progressive development of competence”. 
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12 Conclusion 

The foundation of this research is based on a relational ontology. From this 
ontological positioning, I argued that competence at work is seen as not being a 
body of specific knowledge, set of skills and attitudes, but as a potential or 
capability that can be enacted in work. Through this positioning, the starting point 
for understanding competence in relation to digital technologies was a close 
examination of practices. In the beginning, and inspired by seminal works on 
competence, I saw the locus of competence as the workers’ conception of their 
work. From this perspective, knowing specific bodies of knowledge, or possessing 
certain skill sets and attitudes was not the primary concern. Rather, it was the 
employees’ understanding of the relationship between these elements and their 
work that constituted their potential/competence to approach work in a specific 
way.  

When studying competence in close relation to digital technologies, however, it 
became apparent that the understanding of work is fluid. The results of the five 
included papers highlight the primacy of novelty to continuity, so much so that 
transformation becomes a constant reality for the participants and thus no specific 
understanding or conception of work could serve as the locus of competence. In 
other words, no understanding of work is ever complete and existing; it is rather, 
forming and becoming. My research objective was to gain an enhanced 
understanding of the following issues: 

a) What are the implications of the digital transformation of work for 
competence?  

b) How can digital competence be conceptualized theoretically to 
accommodate those implications? 

I provided an answer to issue a) by delineating the distinctive features of work in 
relation to digital technologies and arguing that digital transformation of work is 
an ongoing, emergent, and evolutionary change. Consequently, and in answering 
issue b), I proposed that there is a need to conceptualize competence in relation 
to digital technologies in terms of a process. Thus, digital competence is 
conceptualized as acts of conceiving work which reconfigures quickly due to 
engagement with digital technologies. Conceptualizing digital competence as 
“acts of conceiving work” emphasizes the ongoing nature of the digital 
transformation of work and the employees’ efforts to respond to it. 

The primacy of novelty over continuity at work thus repositions our view of 
competence and the strategies and paths for supporting and developing it. First, 
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there is a need to loosen confidence in the historical practices and accredit novelty 
and one-off instances as consequential in today’s world of work. Second, as 
historical reference loses its primacy, competence development cannot be realized 
through pre-defining goals and ideas of achieving them. Conversely, developing 
competence relies on corresponding with what it means to be competent in 
response to a situation. This ongoing correspondence with the work conditions 
is attainable through continuous attention to the circumstances rather than 
focusing on prescriptive courses, ceremonies, or tools. 

The concluding remark of this thesis recognizes a shift from the view of 
competence in relation to digital technologies as a conceptual state or state of 
being to a flow or process that is always becoming. It is the emphasis on 
understanding digital technologies that enables us to theorize competence in a 
new light that more closely accommodates the conditions of today’s world of 
work. By bridging the IS and management literature, this thesis contributes to a 
revised understanding of digital competence. 
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Abstract 
Studying human competence in relation with digitalization is currently an under-researched area 
within information systems scholarship. This paper presents a response to the contemporary calls 
within the IS field for studying the changes brought on by the advent of digitalization. Based on in-
depth interviews with professional communicators, we illustrate the effects of digitalization on the 
formation of work related competences. Employing a new sociotechnical system approach (Neo-STS), 
we analyze and illustrate the effects of digitalization in multiple ways. First, we propose that any fur-
ther study of competence cannot be inadvertent to the phenomenon of digitalization. Second, we sug-
gest a new approach for studying competence in relation with digitalization as opposed to studying 
“digital competence”. Third, by applying a Neo-STS perspective, we provide a substantiated explana-
tion of the transformation of competences in the work of communicators.  
Keywords: Competence, Digitalization, Neo-STS, Work. 

1  Competence vis-à-vis Digitalization 
Although the obligation to respond appropriately to digitalization is felt by many organizations, it re-
mains unclear what such an “appropriate response” should entail. Lacking practical guidelines, most 
companies either ignore the advent of digitalization or nervously overreact to the technological hype 
assuming that merely adopting more digital technologies would boost performance (Rigby & Tager 
2014). It has been argued that while ignoring digitalization is unwise, introducing digital technologies 
to organizations without taking into account the resourcefulness of human agency is also to miss the 
point (Boudreau and Robey, 2005). If ignoring digitalization is not an option and neglecting it in rela-
tion to human agency is problematic, the question is how to juxtapose the agents’ “competence” with 
“digitalization”. This is important since, on the one hand, the digitalization of organizations is the 
“new reality” (Yoo 2010, Tilson et al. 2010a). On the other hand, the organization’s effectiveness is in 
direct relationship with the competence of its workforces (Nadler & Tushman, 1999, Lucia & 
Lepsinger, 1999, Gangani et al., 2006). Hence, it is crucial to understand what constitutes the agents’ 
competences in the wave of digitalization.  
From among various disciplines, both the concept of competence and competency models have re-
ceived the most significant attention in the management field. All over the literature, “competence” 
has received semantic primacy over other similar terminologies like “prerequisites”, “ability” and 
“skill” (Weinert, 2001, Sandberg & Pinnington, 2009). However, most investigations that have per-
tained to the study of competence in the workplace have done so without paying specific attention to 
the process of digitalization (cf. Weinert, 2001; Nadler & Tushman, 1999; Sandberg, 2000; Le Deist & 
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Winterton, 2005). Overall, there are just a limited number of papers published in recent years that 
acknowledge the importance of digital competence in organizations (Malekifar et al., 2014; Vieru, 
2015; Vieru et al., 2015).  
The obvious exception where the study of competence in relation with digitalization has already been 
the area of ample inquiry is the discipline of pedagogy (cf. Ferrari et al., 2012; Ala-Mutka et al., 2008; 
Calvani et al., 2009; Gallardo-Echenique et al., 2015; Ilomäki et al., 2016). Studies within this dis-
course employ terminologies such as “e-competence”, “digital competence”, or “digital literacy”, in 
order to study competence in relation with digitalization.  
Yet, attributing “digital” as an adjective to competence and branding it as digital competence – as has 
been customary in many disciplines – is problematic. As Ilomäki, Kantosalo and Lakkala (2011) ex-
plain, digital competence is grounded in ICT and refers to the abilities of individuals to work with spe-
cific digital devices. Hence, digital competence arguably refers to the relationship of individuals with a 
digital tool (Ilomäki et al., 2011). That way, the focus is on the interaction between agents and specific 
tools and not on competence grounded by digitalization as a societal and organizational phenomenon. 
Thus, the general characteristics of work practices that have been affected by digitalization are not suf-
ficiently analyzed or understood.  
In this regard, Winter et al. (2014) highlight the mismatch between the characteristics of work systems 
affected by digitalization and the current IS scholarship. The authors emphasize the exigency of criti-
cally re-examining the foundations of prior work conceptions and emerging issues relevant to digital 
infrastructure, thereby making a bridge between what is known and what is needed. Tilson et al. 
(2010a) further remark the importance of digital infrastructure and its implication on different subject 
studies and maintain:  

“The infrastructure-turn calls us to critically review the categories that have so far helped us 
make sense of the sociotechnical reality we study. As old worlds and connections disappear, we 
need to invent new concepts, relationships, and vocabularies by keeping our concepts and mod-
els fluid and open to new analyses.” (p. 758).  

In this manner, we intend to reinvestigate the concept of “competence” in relation with digitalization. 
To do so, we lay the subject matter of our paper on two fundamental assumptions. First, we argue that 
understanding work practices are of the utmost importance when studying competence. Here, we lean 
on Sandberg (2000), who asserts that “the workers’ ways of conceiving work make up, form, and or-
ganize their knowledge and skills into distinctive competences in performing their work” (p. 20). That 
is, the cornerstone in studying competence is the workers’ understanding of their work. Second, we 
argue that work practices are changing in the wakes of digitalization. In their critical reflection on 
conceptualizing 21st-century sociotechnical work, Winter et al. (2014) maintain that work nowadays is 
affected by the characteristics of digital infrastructure. They emphasize that “as the nature of technol-
ogy and work changes, phenomena have arisen that challenge the underlying premises of much of the 
existing research on information technologies and the organization of work” (p. 261). That is, the 
study of work systems today entails paying heed to the phenomenon of digitalization. 
Based on these two assumptions, the purpose of this paper is to study competence in relation to work 
practices that are affected by digitalization. Thus, the overarching research objective that we are pursu-
ing in this study is to explain “how digitalization has affected the formation of competences”. Never-
theless, the point of departure for such an effort is to look at the work practices that are formed by the 
characteristics of digitalization. In addressing these issues, we hope to 1) respond to the call for re-
examining the concept of competence by attending to the emerging technological phenomenon of our 
age, as required by the IS scholarship, and 2) present a new way of understanding competence by fo-
cusing on work practices that are affected by digitalization rather than zooming in on the interaction of 
individuals with single digital tools.  
Next, we introduce Winter et al.’s updated sociotechnical systems approach as the theoretical perspec-
tive for our study and then describe the methodological approach. We then present our empirical re-
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sults which are subsequently discussed. The paper ends with conclusions and implications for practice 
and research.  

2 Digitalization as a Sociotechnical Process 
Today, attending to digitalization is considered an assumed necessity in IS research (Tilson et al., 
2010a; Yoo et al., 2010); a sine qua non of many systematic investigations within our discipline. The 
reason is that digitalization is a “sociotechnical process” (Tilson et al., 2010a, p.749).  According to 
Briggs et al. (2010), what is under study in the sociotechnical agenda are technological artifacts, as 
well as actors who use or develop those artifacts, and their mutual relationship. In a more general 
sense, then, digitalization highlights the importance of “mutual constitution of social and technologi-
cal” (Sawyer & Jarrahi, 2014). 
Traditionally, IS research has typically focused on the application of computers in organizational con-
texts, where many assumptions are drawn from a sociotechnical systems (STS) approach (Winter et 
al., 2014). Thus, while far from all IS scholars refer explicitly to STS, a significant portion of IS re-
search is rooted in the STS tradition and builds on its underlying assumptions (Hirschheim & Klein, 
2012; Winter et al., 2014). 
IS research has acknowledged the importance of mutual adaptation between technology and its sur-
rounding organizational context (cf. Orlikowski, 2007; Leonardi, 2011; Sarker et al., 2013; Sawyer & 
Jarrahi, 2014). However, recent technological development regarding “changes in the nature of the 
technical and information infrastructures upon which work systems rely” (Winter et al., 2014, p. 257) 
has enabled practices to transcend organizational boundaries in ways that make the organization un-
suitable as the (single) unit of analysis. This increasing capability of the infrastructure can be referred 
to as “digitalization” (Tilson et al., 2010a).  
As a result of digitalization, entirely new organizing structures have emerged and many organizational 
work practices have been radically changed (Yoo et al., 2009). This is because, digitalization is said to 
have been transforming the nature of the relationship between technology and work (Yoo et al., 2012). 
Therefore, research on digitalization has raised questions about the relationship between organizations, 
work and information technology (Yoo, 2010; Yoo et al., 2010; Tilson et al., 2010b).  
As organizations no longer create and control the infrastructures their workers use and rely on, new 
theoretical perspectives are required for studying work systems (Winter et al., 2014). Thus, Winter et 
al. (2014) contend that while the traditional STS approach has had –and continues to have– an influen-
tial impact on IS research, it will limit us in our ability to address the new kind of work that spans or-
ganizational borders. As such, Winter et al. argue that the fundamental principles of STS must be re-
vised to form what they refer to as “a neo-sociotechnical systems approach”; a set of premises that 
include not only traditional studies of IS and work but also the emerging phenomena that digitalization 
brings. Consequently, and based on what they argue are the four premises of STS (Organizational en-
capsulation, Sociotechnical coherency, Downward inheritance, and Joint optimization), they present a 
modified set of corresponding but updated neo-STS alternatives. Next, we present Winter et al.’s four 
neo-STS premises as we have understood and used them in our work to understand digitalization’s 
effect on competences. 

1. From Organizational Encapsulation to Multi Encapsulation
“Neo-STS Premise 1: Work systems are necessarily encapsulated within one or more, potentially over-
lapping, sociotechnical systems”. 
As a result of digitalization, work does not have to be encapsulated within a single organization from 
which it inherits structure and goals. This does not imply that boundaries have disappeared; it means 
that digitalization has changed them, and studies of work in digitalized environments must therefore 
more actively examine and scrutinize encapsulation. In previous studies, Winter et al. argue, organiza-
tional boundaries were largely taken for granted, even in inter-organizational systems research, and 
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Thus, the general characteristics of work practices that have been affected by digitalization are not suf-
ficiently analyzed or understood.  
In this regard, Winter et al. (2014) highlight the mismatch between the characteristics of work systems 
affected by digitalization and the current IS scholarship. The authors emphasize the exigency of criti-
cally re-examining the foundations of prior work conceptions and emerging issues relevant to digital 
infrastructure, thereby making a bridge between what is known and what is needed. Tilson et al. 
(2010a) further remark the importance of digital infrastructure and its implication on different subject 
studies and maintain:  

“The infrastructure-turn calls us to critically review the categories that have so far helped us 
make sense of the sociotechnical reality we study. As old worlds and connections disappear, we 
need to invent new concepts, relationships, and vocabularies by keeping our concepts and mod-
els fluid and open to new analyses.” (p. 758).  

In this manner, we intend to reinvestigate the concept of “competence” in relation with digitalization. 
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Based on these two assumptions, the purpose of this paper is to study competence in relation to work 
practices that are affected by digitalization. Thus, the overarching research objective that we are pursu-
ing in this study is to explain “how digitalization has affected the formation of competences”. Never-
theless, the point of departure for such an effort is to look at the work practices that are formed by the 
characteristics of digitalization. In addressing these issues, we hope to 1) respond to the call for re-
examining the concept of competence by attending to the emerging technological phenomenon of our 
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sults which are subsequently discussed. The paper ends with conclusions and implications for practice 
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al. (2014) contend that while the traditional STS approach has had –and continues to have– an influen-
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vised to form what they refer to as “a neo-sociotechnical systems approach”; a set of premises that 
include not only traditional studies of IS and work but also the emerging phenomena that digitalization 
brings. Consequently, and based on what they argue are the four premises of STS (Organizational en-
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1. From Organizational Encapsulation to Multi Encapsulation
“Neo-STS Premise 1: Work systems are necessarily encapsulated within one or more, potentially over-
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As a result of digitalization, work does not have to be encapsulated within a single organization from 
which it inherits structure and goals. This does not imply that boundaries have disappeared; it means 
that digitalization has changed them, and studies of work in digitalized environments must therefore 
more actively examine and scrutinize encapsulation. In previous studies, Winter et al. argue, organiza-
tional boundaries were largely taken for granted, even in inter-organizational systems research, and 
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such an approach is too naïve to be useful in today’s situation. Winter et al. explain: “Dropping the 
organization-as-container assumption amplifies rather than eliminates the need to explicitly consider 
encapsulating boundaries” (2014, p. 259). 

2. From Sociotechnical Coherency to Complex Interrelations
“Neo-STS Premise 2: Work systems have interrelated, possibly complementary, redundant, compet-
ing, or conflicting, social and technical elements that may co-exist without ever being fully recon-
ciled”. 
Traditionally, IS scholars have focused on the ‘coherent whole’ that interrelated technical and social 
elements supposedly form. Tasks, strategies and technologies are assumed to align in a rationalistic 
way (Winter et al., 2014). Although there have been empirical studies suggesting that alignment and 
harmony are difficult to achieve (cf. Ciborra, 2001), rationality and coherence as necessary conditions 
for success have dominated the STS approach thus far. This mindset must be challenged, argue Winter 
et al., since it is likely to mislead us in times of digitalization. While alignment and complementarity 
may be useful in some contexts, Winter et al. argue that we must also allow for the existence of re-
dundancy, competition and conflict, and still be able to view these work systems as functional. 

3. From Downward Inheritance to Multi-Directional Inheritance
“Neo-STS Premise 3: Work systems can derive purpose, meaning, and structure from the multiple 
contexts in which elements are embedded, and they may pass on purpose, meaning and structure to the 
sociotechnical systems that emerge around them”. 
As a result of the idea of organizational encapsulation, it was plausible to implicitly assume that work 
systems would inherit their goals, structures and meanings from the organization in which they were 
embedded. In this view, Winter et al. (2014) explain, it is tacitly assumed that organizations precede 
work systems and therefore set the agenda. The multi-directional inheritance does in no way rule out 
this possibility, but it allows for a more complex inheritance structures including the possibility of 
‘upward causation’. Work systems that involve many heterogeneous stakeholders will inherit purposes 
and meaning from multiple contexts, but will also in turn shape those contexts. Nesting and inher-
itance of both structure and purpose thus continue to remain central. The difference is that digitaliza-
tion can decouple work from the traditional organizational structures and enabled work systems to 
self-organize to form new embedding organizations (Winter et al., 2014). 

4. From Joint Optimization to Continual Negotiation
“Neo-STS Premise 4: Creation and continued existence of work systems involve simultaneous support 
for both performance of work and the ongoing negotiation of goals, values, and meaning”. 
The idea of joint optimization – between individual/social on the one hand and organization-
al/technical on the other – has created an ideological landscape in which actors seem always to strive 
towards a balanced agency of combined human and organizational goals. However, joint optimization 
presumes some level of agreement about the nature of the goals, and that work systems exist within 
the boundaries of a larger organization. When digitalization has made the idea of a singular organiza-
tional encapsulation problematic, joint optimization also becomes questionable (Winter et al., 2014).  
Winter et al. (2014) point to several sub-disciplines within IS research that have struggled with the 
implications of joint optimization, and common to all of these is the idea that organizationally provid-
ed information systems must be accepted by the organizational members for it to be considered suc-
cessful. Success factors are defined in terms of particular organizational objectives (cf. DeLone & 
McLean, 2003). However, when the organizational encapsulation, sociotechnical coherence and 
downward inheritance no longer can be assumed, successful work systems must be defined much 
broader. Digitalization through new technical infrastructures results in work systems that Winter et al. 
describe as “a ‘negotiated order’ among different organizations and individuals”. 
It should be mentioned that rather than a theory, the Neo-STS approach presents more of a perspective 
through which much of the previous socio-technical literature is summarized and reconsidered critical-
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ly. Therefore, as an alternative to narrowing the theoretical framework to a specific theory, we find 
this perspective to be an appropriate lens that enables us to deliberate more holistically about work in 
the face of the new arising phenomenon. The details of such deliberation are presented in the next sec-
tion.  

3 Research Method 
This is a qualitative study based on semi-structured, open-ended interviews. As is typically the case 
when carrying out qualitative research, our work has not followed a linear trajectory but circled back 
and forth, between collecting data and analyzing data. For clarity, we still describe the process rather 
linearly starting with data gathering and following with data analysis. 

3.1 Data Gathering 

The empirical data for this study comes from interviewing professional communicators. The reason for 
selecting this profession is twofold; first, the profession of communication is present in almost all or-
ganizations and thus of interest to a broad audience. Second, the profession of communication corre-
sponds directly to both media and technology industries – the two industries that are expected to re-
ceive the most digital transformation through 2020 (Rigby & Tager, 2014). This way, the results of the 
study could typically exemplify the effects of digitalization on work practices and their related compe-
tences. As a result, we identified what communicators do in a digitalized work setting as well as how 
they do that.   
Selecting in-depth interview as a method of data collection was mainly influenced by the fieldwork 
approach of our study (cf. Creswell, 2013). The in-depth interview maintains an emic perspective and 
provides the insider’s viewpoint about the interviewee’s experience (Hennink et al., 2011). It is this 
experience that we intend to capture and examine. For our study, we first identified 45 prospective 
interviewees holding the title of communicator or information officer at two different local universi-
ties. These invitees were identified through the universities’ official web pages. Each communication 
officer was sent an invitation via email, which was followed up after two days through phone calls in 
case no response was received from the invitees. Fifteen communicators agreed to be interviewed. 
Two “pilot interviews” were conducted as a pre-run to help us fine-tune our questions, and these inter-
views were therefore excluded from the subsequent analysis. We then started to interview, code and 
analyze until the point of saturation, i.e., where “information begins to repeat itself” (Hennink et al., 
2011, p. 88). In this study, the saturation point was achieved after at the 11th interview. This is fully in 
line with Guest et al.’s (2006) conclusion that 6-12 interviews are often enough to reach saturation, 
particularly when a certain degree of participant homogeneity can be expected, as in our case where 
the respondents were purposively chosen. Still, two more interviews were conducted to be on the safe 
side, but almost no new information surfaced, confirming our initial decision. Hence, thirteen inter-
views form the basis for our analysis. All interviews were audio recorded and subsequently transcribed 
verbatim. Additional information is provided in Table 1.  

Respondent R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 
University A A A B A A A A A A B A B 
Duration 
(mins) 68 82 55 40 69 34 57 52 67 55 70 47 44 

Total interview length: 12h 20. Mean interview length: 57 mins 
Table 1. Number of respondents, their affiliations, and duration of interviews. 
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for both performance of work and the ongoing negotiation of goals, values, and meaning”. 
The idea of joint optimization – between individual/social on the one hand and organization-
al/technical on the other – has created an ideological landscape in which actors seem always to strive 
towards a balanced agency of combined human and organizational goals. However, joint optimization 
presumes some level of agreement about the nature of the goals, and that work systems exist within 
the boundaries of a larger organization. When digitalization has made the idea of a singular organiza-
tional encapsulation problematic, joint optimization also becomes questionable (Winter et al., 2014).  
Winter et al. (2014) point to several sub-disciplines within IS research that have struggled with the 
implications of joint optimization, and common to all of these is the idea that organizationally provid-
ed information systems must be accepted by the organizational members for it to be considered suc-
cessful. Success factors are defined in terms of particular organizational objectives (cf. DeLone & 
McLean, 2003). However, when the organizational encapsulation, sociotechnical coherence and 
downward inheritance no longer can be assumed, successful work systems must be defined much 
broader. Digitalization through new technical infrastructures results in work systems that Winter et al. 
describe as “a ‘negotiated order’ among different organizations and individuals”. 
It should be mentioned that rather than a theory, the Neo-STS approach presents more of a perspective 
through which much of the previous socio-technical literature is summarized and reconsidered critical-
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ly. Therefore, as an alternative to narrowing the theoretical framework to a specific theory, we find 
this perspective to be an appropriate lens that enables us to deliberate more holistically about work in 
the face of the new arising phenomenon. The details of such deliberation are presented in the next sec-
tion.  

3 Research Method 
This is a qualitative study based on semi-structured, open-ended interviews. As is typically the case 
when carrying out qualitative research, our work has not followed a linear trajectory but circled back 
and forth, between collecting data and analyzing data. For clarity, we still describe the process rather 
linearly starting with data gathering and following with data analysis. 

3.1 Data Gathering 

The empirical data for this study comes from interviewing professional communicators. The reason for 
selecting this profession is twofold; first, the profession of communication is present in almost all or-
ganizations and thus of interest to a broad audience. Second, the profession of communication corre-
sponds directly to both media and technology industries – the two industries that are expected to re-
ceive the most digital transformation through 2020 (Rigby & Tager, 2014). This way, the results of the 
study could typically exemplify the effects of digitalization on work practices and their related compe-
tences. As a result, we identified what communicators do in a digitalized work setting as well as how 
they do that.   
Selecting in-depth interview as a method of data collection was mainly influenced by the fieldwork 
approach of our study (cf. Creswell, 2013). The in-depth interview maintains an emic perspective and 
provides the insider’s viewpoint about the interviewee’s experience (Hennink et al., 2011). It is this 
experience that we intend to capture and examine. For our study, we first identified 45 prospective 
interviewees holding the title of communicator or information officer at two different local universi-
ties. These invitees were identified through the universities’ official web pages. Each communication 
officer was sent an invitation via email, which was followed up after two days through phone calls in 
case no response was received from the invitees. Fifteen communicators agreed to be interviewed. 
Two “pilot interviews” were conducted as a pre-run to help us fine-tune our questions, and these inter-
views were therefore excluded from the subsequent analysis. We then started to interview, code and 
analyze until the point of saturation, i.e., where “information begins to repeat itself” (Hennink et al., 
2011, p. 88). In this study, the saturation point was achieved after at the 11th interview. This is fully in 
line with Guest et al.’s (2006) conclusion that 6-12 interviews are often enough to reach saturation, 
particularly when a certain degree of participant homogeneity can be expected, as in our case where 
the respondents were purposively chosen. Still, two more interviews were conducted to be on the safe 
side, but almost no new information surfaced, confirming our initial decision. Hence, thirteen inter-
views form the basis for our analysis. All interviews were audio recorded and subsequently transcribed 
verbatim. Additional information is provided in Table 1.  

Respondent R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 
University A A A B A A A A A A B A B 
Duration 
(mins) 68 82 55 40 69 34 57 52 67 55 70 47 44 

Total interview length: 12h 20. Mean interview length: 57 mins 
Table 1. Number of respondents, their affiliations, and duration of interviews. 
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3.2 Data Analysis 

The coding of the data was initially inductive and firmly grounded in the data itself. We had asked two 
general open-ended questions: “what does the work of a communication expert entail” and “who is a 
competent communication expert in your opinion”. Apart from general probes such as “how” and 
“why”, we followed up each of the two main questions by one key probe: “do you think digitalization 
has made any difference in your definition of work/competences”. We did so to capture any nuances 
of opinion when it came to new forms of work practices or competences from the perspective of the 
participants.  
The analysis was carried out in an ongoing iterative process including multiple rounds. During the first 
round of analysis, we tried to identify all concepts related to competence by examining statements in 
relation to their surrounding context. The focus was on what the communicators did as part of their 
work and how they performed these tasks. The resulting concepts were then clustered according to 
their similarities in order to form common themes. Note that the focus of our analysis was never on 
individuals’ skills concerning specific tools. Instead, we focused on what we refer to as more general 
and overarching competences, and we aggregated our emerging themes accordingly. Again, this was 
an iterative process where new concepts were developed tentatively, compared to existing concepts, 
and then kept as they were or relabeled. New concepts could also force themes to be split up in sub-
themes that were later perhaps merged with other subthemes or expanded to become main themes. The 
resulting themes were thus all firmly grounded in the data. 
In a subsequent round of data analysis, we focused on the statements that were made in relation to the 
differences in the tasks/competences brought about by digitalization. During this phase, we applied the 
Neo-STS perspective with its four premises, which allowed for new concepts to surface. These con-
cepts were compared and contrasted to the preliminary sets of concepts formed in the first round of 
analysis. Posing questions relevant to the four premises enabled us to develop concepts that were per-
tinent to the features of digital infrastructure1, but also made us sensitive to subtle rearrangement of 
work and their associated competences based on the participants’ descriptions. The result of this itera-
tive analysis is presented in the next section as four transformations of competence.  

4 Results 
In terms of “what” constituted the work of the communicators, our respondents frequently referred to 
two major tasks. Either for internal communication or external newsletters, the major task includes 
preparing a message and transmitting it through an appropriate channel to get the intended visibility by 
the target audience. First, the large amount of information that could be made available to various tar-
get groups requires to be prepared for the desired impact. That is, the intended core of the message 
needs to be highlighted and put into the proper context with relevant background information which 
further elaborates the core. This way the message would appear more appealing and comprehensible to 
the target audience.  
Second, a channel that supposedly suits a prepared message needs to be decided upon. Determining 
which channel is appropriate for a certain kind of information has become of significance. Since now-
adays channels provided by digital platforms are versatile and the desired audience can be dispersed in 
a variety of these channels. Therefore, selecting the right channel for a certain message or task requires 
knowledge about the way communication works within that specific channel. On the other hand, con-

1 This is a non-exhaustive list of digital tools and technologies employed by communicators in this study: Adobe Creative 
Suite, Airmail, Apsis Newsletter, Blogger, CSS, Drupal, Facebook, Google Analytics, HTML, Infoglue, Instagram, LinkedIn, 
Microsoft Office, Outlook, podcasts, Search Engine Optimization, SharePoint, Snap Chat, SoundCloud, Tumblr, Twitter, 
Vimeo, WordPress, YouTube. 
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firming whether the optimum result is achieved by selecting a certain channel or preparing the mes-
sage in a certain manner is controversial. This is because there is no direct numeric value for success-
ful communication. In explaining how the preparation of a message and transmitting it in a suitable 
channel is executed, our participants described four overarching competences they believed a commu-
nication expert needed to possess. These competences are exemplified in the following section.  

4.1 Timing/Being Alert 

During the interviews, there were often statements about the limited time span available to carry out 
various tasks. Our respondents also contended that due to digitalization of the work practices, things 
go faster, cycles become shorter, and there is a need for keeping up with what is most recent. Previ-
ously, as our respondents report, tasks were expected to be done according to a rather stable and pre-
dictable timetable, whereas nowadays deadlines are fluid if not immediate. There is a more pro-
nounced focus on being the first or at least quick in responding to the current event.  Therefore, the 
communicators must react promptly not to fall behind. 

[…] Everything is more rushed now. The journalists used to have definite regular deadlines and 
you could know that and act according to the deadline. Now, something happens and it’s already 
out in the morning, and it runs during the day and if you want to wait for the news at night, the re-
searchers just add their own angle at night. Ten years ago, if you sent them [the journalists] the 
news, they would wait for the news hour at night. Now, even when you send something to a news-
paper, the newspaper can publish it on its web. (Respondent 10) 

The respondents would oftentimes mention that it is no longer enough to catch up with deadlines 
mainly because now deadlines are hardly stable. Instead, the respondents acknowledged that nowadays 
the demand for the spontaneous availability of information is high. Thus, the information circulates 
fast and consequently becomes obsolete in rather short time spans. On that account, our respondents 
often mentioned how their preferences for longer texts with more valuable content in them is replaced 
by the obligation occasioned by the hallmarks of digital platforms for more spontaneous messages that 
communicate the ambiance of the moment. 

Because it [Twitter] is short and fast and you can, now that it’s developed, add pictures and short 
videos to it easily. It is becoming more and more useful. It is very spontaneous. When I was working 
at the faculty of [X], if there was an incident I could go out and take a picture and tweet it. With the 
web, it takes couple of days probably. By Twitter you say, come here and watch now! It is Twitter!... 
I think the demands are higher today. We have all these channels and information overload. Every-
one is shouting: Look here! Look here! Watch this! See that! Everything goes fast! Tomorrow is too 
late! It is already forgotten!... (Respondent 8) 

4.2 Reconciling/Linking 

A recurring theme in the interviews was that of maintaining a balance between contrasting opinions or 
opposing agendas. Different research teams, departments or even entire universities are sometimes 
supposed to show a united front to the audience, but according to our respondents, it often becomes 
the responsibility of the communicators to make sure this happens. Since research teams, departments 
not to mention universities have individual agendas and are looking to promote themselves first and 
foremost, this reconciliation task can be rather tricky. One example displayed how a department that 
organizationally belonged to two different universities, had to incorporate two different visibility 
agendas when it came to publishing newsletters on the website. Reaching a middle ground that met the 
expectations of both organizations turned out to be a difficult task, requiring very specific skills:  

We send the newsletters to the Faculty of Science and we prepare what they think is interesting for 
them. Because it’s always this University A and University B. Many times, we have prepared news 
that we think is interesting for the whole department and it should be out and we have included in-
terviews in it, but they are like “No! Because the person you have interviewed is from University A 
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3.2 Data Analysis 

The coding of the data was initially inductive and firmly grounded in the data itself. We had asked two 
general open-ended questions: “what does the work of a communication expert entail” and “who is a 
competent communication expert in your opinion”. Apart from general probes such as “how” and 
“why”, we followed up each of the two main questions by one key probe: “do you think digitalization 
has made any difference in your definition of work/competences”. We did so to capture any nuances 
of opinion when it came to new forms of work practices or competences from the perspective of the 
participants.  
The analysis was carried out in an ongoing iterative process including multiple rounds. During the first 
round of analysis, we tried to identify all concepts related to competence by examining statements in 
relation to their surrounding context. The focus was on what the communicators did as part of their 
work and how they performed these tasks. The resulting concepts were then clustered according to 
their similarities in order to form common themes. Note that the focus of our analysis was never on 
individuals’ skills concerning specific tools. Instead, we focused on what we refer to as more general 
and overarching competences, and we aggregated our emerging themes accordingly. Again, this was 
an iterative process where new concepts were developed tentatively, compared to existing concepts, 
and then kept as they were or relabeled. New concepts could also force themes to be split up in sub-
themes that were later perhaps merged with other subthemes or expanded to become main themes. The 
resulting themes were thus all firmly grounded in the data. 
In a subsequent round of data analysis, we focused on the statements that were made in relation to the 
differences in the tasks/competences brought about by digitalization. During this phase, we applied the 
Neo-STS perspective with its four premises, which allowed for new concepts to surface. These con-
cepts were compared and contrasted to the preliminary sets of concepts formed in the first round of 
analysis. Posing questions relevant to the four premises enabled us to develop concepts that were per-
tinent to the features of digital infrastructure1, but also made us sensitive to subtle rearrangement of 
work and their associated competences based on the participants’ descriptions. The result of this itera-
tive analysis is presented in the next section as four transformations of competence.  

4 Results 
In terms of “what” constituted the work of the communicators, our respondents frequently referred to 
two major tasks. Either for internal communication or external newsletters, the major task includes 
preparing a message and transmitting it through an appropriate channel to get the intended visibility by 
the target audience. First, the large amount of information that could be made available to various tar-
get groups requires to be prepared for the desired impact. That is, the intended core of the message 
needs to be highlighted and put into the proper context with relevant background information which 
further elaborates the core. This way the message would appear more appealing and comprehensible to 
the target audience.  
Second, a channel that supposedly suits a prepared message needs to be decided upon. Determining 
which channel is appropriate for a certain kind of information has become of significance. Since now-
adays channels provided by digital platforms are versatile and the desired audience can be dispersed in 
a variety of these channels. Therefore, selecting the right channel for a certain message or task requires 
knowledge about the way communication works within that specific channel. On the other hand, con-

1 This is a non-exhaustive list of digital tools and technologies employed by communicators in this study: Adobe Creative 
Suite, Airmail, Apsis Newsletter, Blogger, CSS, Drupal, Facebook, Google Analytics, HTML, Infoglue, Instagram, LinkedIn, 
Microsoft Office, Outlook, podcasts, Search Engine Optimization, SharePoint, Snap Chat, SoundCloud, Tumblr, Twitter, 
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firming whether the optimum result is achieved by selecting a certain channel or preparing the mes-
sage in a certain manner is controversial. This is because there is no direct numeric value for success-
ful communication. In explaining how the preparation of a message and transmitting it in a suitable 
channel is executed, our participants described four overarching competences they believed a commu-
nication expert needed to possess. These competences are exemplified in the following section.  

4.1 Timing/Being Alert 

During the interviews, there were often statements about the limited time span available to carry out 
various tasks. Our respondents also contended that due to digitalization of the work practices, things 
go faster, cycles become shorter, and there is a need for keeping up with what is most recent. Previ-
ously, as our respondents report, tasks were expected to be done according to a rather stable and pre-
dictable timetable, whereas nowadays deadlines are fluid if not immediate. There is a more pro-
nounced focus on being the first or at least quick in responding to the current event.  Therefore, the 
communicators must react promptly not to fall behind. 

[…] Everything is more rushed now. The journalists used to have definite regular deadlines and 
you could know that and act according to the deadline. Now, something happens and it’s already 
out in the morning, and it runs during the day and if you want to wait for the news at night, the re-
searchers just add their own angle at night. Ten years ago, if you sent them [the journalists] the 
news, they would wait for the news hour at night. Now, even when you send something to a news-
paper, the newspaper can publish it on its web. (Respondent 10) 

The respondents would oftentimes mention that it is no longer enough to catch up with deadlines 
mainly because now deadlines are hardly stable. Instead, the respondents acknowledged that nowadays 
the demand for the spontaneous availability of information is high. Thus, the information circulates 
fast and consequently becomes obsolete in rather short time spans. On that account, our respondents 
often mentioned how their preferences for longer texts with more valuable content in them is replaced 
by the obligation occasioned by the hallmarks of digital platforms for more spontaneous messages that 
communicate the ambiance of the moment. 

Because it [Twitter] is short and fast and you can, now that it’s developed, add pictures and short 
videos to it easily. It is becoming more and more useful. It is very spontaneous. When I was working 
at the faculty of [X], if there was an incident I could go out and take a picture and tweet it. With the 
web, it takes couple of days probably. By Twitter you say, come here and watch now! It is Twitter!... 
I think the demands are higher today. We have all these channels and information overload. Every-
one is shouting: Look here! Look here! Watch this! See that! Everything goes fast! Tomorrow is too 
late! It is already forgotten!... (Respondent 8) 

4.2 Reconciling/Linking 

A recurring theme in the interviews was that of maintaining a balance between contrasting opinions or 
opposing agendas. Different research teams, departments or even entire universities are sometimes 
supposed to show a united front to the audience, but according to our respondents, it often becomes 
the responsibility of the communicators to make sure this happens. Since research teams, departments 
not to mention universities have individual agendas and are looking to promote themselves first and 
foremost, this reconciliation task can be rather tricky. One example displayed how a department that 
organizationally belonged to two different universities, had to incorporate two different visibility 
agendas when it came to publishing newsletters on the website. Reaching a middle ground that met the 
expectations of both organizations turned out to be a difficult task, requiring very specific skills:  

We send the newsletters to the Faculty of Science and we prepare what they think is interesting for 
them. Because it’s always this University A and University B. Many times, we have prepared news 
that we think is interesting for the whole department and it should be out and we have included in-
terviews in it, but they are like “No! Because the person you have interviewed is from University A 
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and not from University B, so we are not interested” [laughs]. It’s very incompatible. (Respondent 
11) 

Our respondents would time and again argue that the digital platforms and technologies usually added 
another twist to the problem of reconciling conflicting agendas. The diverse platforms for communica-
tion, they argued, had made it impossible to reconcile a myriad of contradictory or redundant goals 
and policies. They mentioned that universities are usually late adopters of new societal changes. Their 
agendas are not those of being the front runners of new technologies especially when it comes to in-
formal media. However, the respondents explain that their organizations have gradually had to give in 
to the demands of the audience. Of course, this had not meant that the university had let go of its aca-
demic countenance. Rather the paradox of using non-academic outlets to present the academic world 
has been solved by the characteristics of open source media which provided the opportunity for con-
nection and disconnection whenever needed for the organization. The example below is an illustration 
of how, according to our respondents, such contradictions were overcome by the features of social 
media. As the respondents put it, despite the contradictory characteristics of non-academic media such 
as Facebook, there was a complementary side to using them as well. That is, they could compensate 
for the inability of the formal website for transmitting a softer or a more attractive feeling:  

The upside [of today’s tools] is that you can do so much and quite fast, if you are not limited by 
technical capabilities or skills. I mean this is a university; it is not the front of everything. We know 
what we could do, but being this kind of organization we usually wait and see what happens, what 
people say about new things. I think Facebook was a good example. We talked over and over again 
to decide if we needed to have a Facebook page or not. Why? How? Talk, talk, talk and talk! And 
then one day we just had to do it, because our target group was already there, so we needed to be 
there too. So now we just do it. The technical stuff is not up to us here, it is there. It is not like our 
website; it takes time for technical supports for the website. So, Facebook was not like the website. 
That for every profession, there are certain needs and our organization is very complex and it takes 
quite some time to do what you should do. So, the technical formal website takes a long time to be 
developed, but not the social media. So, the social media is good for us who have been working 
with student recruitment because we can feel stuff there. And it is quite fast! And we can transfer 
some of the mood or, umm attitude from social media to our website too at a slower pace. We can 
make it more attractive too with the inputs from social media. We don’t need to be so heavy all the 
time like we are on our website…  (Respondent 7) 

4.3 Strategizing/Tuning 

Our respondents explained that they often had to take in a more holistic or even strategic role these 
days. They mentioned the need to think about and plan for all the possible things that can happen; the 
long-term effects of selected tools, channels and the content that is made available online. The re-
spondents explained that availability alone does not sanction the tool’s suitability for application. Ra-
ther any decision regarding tools must consider the long-run consequences. As the respondent below 
mentions, by taking on this responsibility, the communicators feel they help translate the vision of the 
organization into practice while minimizing possible clashes at the same time. Being a competent 
communicator thus means long-term strategic deliberation on communication issues. 

…and you also need to be, uhhh, “strategic” in some way since we don’t have any board or bosses 
to tell us or give us any directions about what to do. That also means that we have to keep track of 
what our colleagues or other people do. It’s constant benchmarking. Be strategic and try to have 
an overview, I’m not sure what to call this competence but not to be this [making a gesture with his 
hands showing a small box in front of his eyes]! Have the bigger picture. I don’t know what to call 
this competence but that’s a very important thing. And you really need to be confident, because 
again nobody asks us about our opinion, nobody thinks that the communication department is the 
motor or the engine. But we need to think that. So, you need to be confident and professional. So 
that when my boss comes to me and says I would like to do this, I can then say “yeah, but that’s not 
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a good idea, because blah blah blah”. So, you need to stand up for yourself and for your subject. I 
have this struggle every day. Good researchers who think press conference or media is just bull-
shit, I don’t need that. You have to keep telling them how important it is and build your case; the 
communication case! Collect the evidence to prove how important it is. (Respondent 3) 

However, the sheer number of digital platforms could make long-term strategizing impossible at the 
same time. The respondents called for attention to the knowledge required for understanding various 
channels and the way people communicate in them. Moreover, as they mentioned, the audience is no 
longer silent and cannot be fed with just about any sort of information. Their feedback should be taken 
into consideration when strategizing. Nonetheless, the respondents contended that the feedback is 
barely a stable flow of information. Therefore, nowadays it would be impossible to sketch long term 
plans based on fluctuating and unstable figures received through feedback. Rather, they argued that it 
was more effective to re-connect to this flow regularly and tune their strategies accordingly. 

 First you need some kind of basic skills about how communication works of course, but more and 
more today I think you need these especial skills like how to work with social media, how to make 
videos, etc. So maybe it’s that you need to both be an expert and a strategic person today. Yes, you 
have to make plans and everything but still you can make it to your Facebook page today. You are 
constantly working on both the long-term things and the small fast happening things as well. So 
maybe you need to change your mindset many times per day. Maybe you need to be a bit more all-
around everything today. We need to be at least the small experts of everything…  Maybe analyzing 
is a competence that we need to learn more, like working with statistics and all that. We try to do it 
but we could go further and deeper. (Respondent 12) 

4.4 Prioritizing/Analyzing Feedback 

The respondents pointed out that the amount of information is massive and there exist various availa-
ble channels where the information could be streamed. This has turned selecting, managing and con-
trolling the information and its relevant channels into a demanding task. This is problematic because 
as the possibility for visibility in digital platforms has increased, the demand for being visible in such 
platforms has intensified too. The respondents mentioned how impossible it is to keep the news about 
each project updated, and that they often need to prioritize one from among other information and 
channels. Moreover, they emphasized that it is imperative to make the management understand the 
necessity for such prioritization: 

…In our department, we have almost 200 projects currently running that may run for 1 to 3 years. 
It would need constant updating. The ambition they have to be visible on the web is just not possi-
ble. I just gave up. If you want me to sit all day and update every project, then fine! But I don’t 
think it is the only thing that I can contribute to. […] I think we need to write a priority list. We 
communication officers are all in the same situation on this. There are too many things that we 
could do and help out with! We sometimes are expected to be copywriters, art directors and pho-
tographers. I mean all these competences in one person! If we can just make the management un-
derstand that I can’t do everything you want me to do, but if you just prioritize things that you want 
to be done, it will be easy. I am going to do that but I haven’t yet. (Respondent 13) 

Yet, the respondents maintained that prioritizing a specific project over the others or selecting one 
channel for promoting the visibility of a project could be quite complicated. One complication, accord-
ing to them was to decide and persuade the management and researchers about why primacy should be 
given to a specific project/channel. When probed about how the imbalance of tasks caused by the di-
versity of communication channels and their related features could be compensated for, the respond-
ents often mentioned the advantages of analyzing feedback systems. They reasoned that a feedback 
system and the skills to analyze the obtained feedback could provide the basis for prioritizing one 
message/channel. The solution according to them was not the increase of the human workforce to 
match the workload. Neither was it having a policy for placing preference on specific projects or 
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and not from University B, so we are not interested” [laughs]. It’s very incompatible. (Respondent 
11) 

Our respondents would time and again argue that the digital platforms and technologies usually added 
another twist to the problem of reconciling conflicting agendas. The diverse platforms for communica-
tion, they argued, had made it impossible to reconcile a myriad of contradictory or redundant goals 
and policies. They mentioned that universities are usually late adopters of new societal changes. Their 
agendas are not those of being the front runners of new technologies especially when it comes to in-
formal media. However, the respondents explain that their organizations have gradually had to give in 
to the demands of the audience. Of course, this had not meant that the university had let go of its aca-
demic countenance. Rather the paradox of using non-academic outlets to present the academic world 
has been solved by the characteristics of open source media which provided the opportunity for con-
nection and disconnection whenever needed for the organization. The example below is an illustration 
of how, according to our respondents, such contradictions were overcome by the features of social 
media. As the respondents put it, despite the contradictory characteristics of non-academic media such 
as Facebook, there was a complementary side to using them as well. That is, they could compensate 
for the inability of the formal website for transmitting a softer or a more attractive feeling:  

The upside [of today’s tools] is that you can do so much and quite fast, if you are not limited by 
technical capabilities or skills. I mean this is a university; it is not the front of everything. We know 
what we could do, but being this kind of organization we usually wait and see what happens, what 
people say about new things. I think Facebook was a good example. We talked over and over again 
to decide if we needed to have a Facebook page or not. Why? How? Talk, talk, talk and talk! And 
then one day we just had to do it, because our target group was already there, so we needed to be 
there too. So now we just do it. The technical stuff is not up to us here, it is there. It is not like our 
website; it takes time for technical supports for the website. So, Facebook was not like the website. 
That for every profession, there are certain needs and our organization is very complex and it takes 
quite some time to do what you should do. So, the technical formal website takes a long time to be 
developed, but not the social media. So, the social media is good for us who have been working 
with student recruitment because we can feel stuff there. And it is quite fast! And we can transfer 
some of the mood or, umm attitude from social media to our website too at a slower pace. We can 
make it more attractive too with the inputs from social media. We don’t need to be so heavy all the 
time like we are on our website…  (Respondent 7) 

4.3 Strategizing/Tuning 

Our respondents explained that they often had to take in a more holistic or even strategic role these 
days. They mentioned the need to think about and plan for all the possible things that can happen; the 
long-term effects of selected tools, channels and the content that is made available online. The re-
spondents explained that availability alone does not sanction the tool’s suitability for application. Ra-
ther any decision regarding tools must consider the long-run consequences. As the respondent below 
mentions, by taking on this responsibility, the communicators feel they help translate the vision of the 
organization into practice while minimizing possible clashes at the same time. Being a competent 
communicator thus means long-term strategic deliberation on communication issues. 

…and you also need to be, uhhh, “strategic” in some way since we don’t have any board or bosses 
to tell us or give us any directions about what to do. That also means that we have to keep track of 
what our colleagues or other people do. It’s constant benchmarking. Be strategic and try to have 
an overview, I’m not sure what to call this competence but not to be this [making a gesture with his 
hands showing a small box in front of his eyes]! Have the bigger picture. I don’t know what to call 
this competence but that’s a very important thing. And you really need to be confident, because 
again nobody asks us about our opinion, nobody thinks that the communication department is the 
motor or the engine. But we need to think that. So, you need to be confident and professional. So 
that when my boss comes to me and says I would like to do this, I can then say “yeah, but that’s not 
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a good idea, because blah blah blah”. So, you need to stand up for yourself and for your subject. I 
have this struggle every day. Good researchers who think press conference or media is just bull-
shit, I don’t need that. You have to keep telling them how important it is and build your case; the 
communication case! Collect the evidence to prove how important it is. (Respondent 3) 

However, the sheer number of digital platforms could make long-term strategizing impossible at the 
same time. The respondents called for attention to the knowledge required for understanding various 
channels and the way people communicate in them. Moreover, as they mentioned, the audience is no 
longer silent and cannot be fed with just about any sort of information. Their feedback should be taken 
into consideration when strategizing. Nonetheless, the respondents contended that the feedback is 
barely a stable flow of information. Therefore, nowadays it would be impossible to sketch long term 
plans based on fluctuating and unstable figures received through feedback. Rather, they argued that it 
was more effective to re-connect to this flow regularly and tune their strategies accordingly. 

 First you need some kind of basic skills about how communication works of course, but more and 
more today I think you need these especial skills like how to work with social media, how to make 
videos, etc. So maybe it’s that you need to both be an expert and a strategic person today. Yes, you 
have to make plans and everything but still you can make it to your Facebook page today. You are 
constantly working on both the long-term things and the small fast happening things as well. So 
maybe you need to change your mindset many times per day. Maybe you need to be a bit more all-
around everything today. We need to be at least the small experts of everything…  Maybe analyzing 
is a competence that we need to learn more, like working with statistics and all that. We try to do it 
but we could go further and deeper. (Respondent 12) 

4.4 Prioritizing/Analyzing Feedback 

The respondents pointed out that the amount of information is massive and there exist various availa-
ble channels where the information could be streamed. This has turned selecting, managing and con-
trolling the information and its relevant channels into a demanding task. This is problematic because 
as the possibility for visibility in digital platforms has increased, the demand for being visible in such 
platforms has intensified too. The respondents mentioned how impossible it is to keep the news about 
each project updated, and that they often need to prioritize one from among other information and 
channels. Moreover, they emphasized that it is imperative to make the management understand the 
necessity for such prioritization: 

…In our department, we have almost 200 projects currently running that may run for 1 to 3 years. 
It would need constant updating. The ambition they have to be visible on the web is just not possi-
ble. I just gave up. If you want me to sit all day and update every project, then fine! But I don’t 
think it is the only thing that I can contribute to. […] I think we need to write a priority list. We 
communication officers are all in the same situation on this. There are too many things that we 
could do and help out with! We sometimes are expected to be copywriters, art directors and pho-
tographers. I mean all these competences in one person! If we can just make the management un-
derstand that I can’t do everything you want me to do, but if you just prioritize things that you want 
to be done, it will be easy. I am going to do that but I haven’t yet. (Respondent 13) 

Yet, the respondents maintained that prioritizing a specific project over the others or selecting one 
channel for promoting the visibility of a project could be quite complicated. One complication, accord-
ing to them was to decide and persuade the management and researchers about why primacy should be 
given to a specific project/channel. When probed about how the imbalance of tasks caused by the di-
versity of communication channels and their related features could be compensated for, the respond-
ents often mentioned the advantages of analyzing feedback systems. They reasoned that a feedback 
system and the skills to analyze the obtained feedback could provide the basis for prioritizing one 
message/channel. The solution according to them was not the increase of the human workforce to 
match the workload. Neither was it having a policy for placing preference on specific projects or 
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channels. The respondents questioned whether all this information should be deemed necessary in the 
first place. They often reasoned that rather than prioritizing, analyzing feedback could diminish the 
need for persuading the researchers or management for prioritizing. It would instead facilitate the re-
searchers with a tool that leads to minimizing unproductive proofreading: 

 I mean, who reads them [all this information]! I mean, sure, there might be curious people for 
some projects but it is hard for me to know which projects people are very interested in. I can’t de-
cide that from our research description. I think our university’s web page has too much infor-
mation on it. It would be very interesting to see how the traffic of the readers on that web page 
looks like. I have that information available but haven’t had a time to look it up. We do some 
Google Analytics but it is a tool that is difficult to master… The researchers are so much engaged 
in their research area. They keep climbing each other that my research is more important than the 
other ones here at the department. You can’t really say “no! It is not! We need to be displayed in 
this or that way”. I might be exaggerating it now because I can’t find perfect wording for it but it is 
quite like it! Feedback systems can absolutely work. If we can show them that these projects for 
which we spent hours and hours to put on the system have actually had 3 visits in 2014 [laughs], 
then it will be quite easy to convince them. That would be easy for them too, because they spend 
time to proofread what we write. (Respondent 13) 

5 The Transformation of Competences 
Many different statements concerning the necessary competences for accomplishing tasks, as con-
ceived by the communicators, surfaced during our interviews. In our thematic analysis, and while hav-
ing digitalization at the focal point while examining the empirical accounts, four distinct yet thorough-
ly intertwined competences were identified, and are listed on the left-hand side of Figure 1. However, 
in our attempt to further elaborate the role of digitalization on transforming the work practices and 
consequently also the competences, we deployed the Neo-STS framework as described previously. 
Our analysis shows that in addition to these four overarching – and ‘traditional’ – competences, the 
ongoing digitalization has also created a need for a new set of complementary competences, listed on 
the right-hand side of Figure 1. These competences are new, yet not utterly new – they are in a sense 
derivatives or nuances of the competences previously needed. Thus, they do not replace but comple-
ment the existing competences. We contend that this insight – i.e., digitalization creates a need for 
complementary competences that coexist with our existing competences – is a novel finding, which is 
likely to extend beyond the current context of communication professionals. Below, we discuss the 
details of such contentions. 
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Figure 1. Four overarching ‘traditional’ communication competences and their complementing 
‘digital’ derivatives as identified in our study. 

First, a Neo-STS emphasis on the dynamics of non-firm organizational contexts provides the means to 
identify fluidity as well as multiplicity as a determining feature of organizational context. That is the 
organizational context is both multiple and fluid. Notably, deadlines and demands – and thereby the 
rhythm of work – are no longer defined by one organization, but by the fluid course of actions taking 
place between organizations, communicators, and audiences. Such a context-in-flux has changed the 
nature of work practices. Deadlines are no longer definite. Every piece of information has a limited 
lifetime thanks to advances that improve the speed of information transferability and delivery.  
As information becomes obsolete faster than before, being alert or agile for responding to the demands 
of the moment grows to be a key competence for communicators in the face of digitalization. Being 
alert or agile is a competence needed not simply to work to deadlines or catch up with a definite time-
table but to act in accordance with the fast-moving information flow. Lacking momentum in reacting 
to information flow in a digital environment at one moment can render that information obsolete in the 
next moment. This draws attention to the requirements of the surrounding context, i.e. what the trend 
at the moment is.  
In this regard, respondent 10 explains that realizing the current course of events and responding to it 
forthwith becomes an existential urge. This means that the visibility of a specific message is jeopard-
ized in a sea of competing messages. Lacking promptness in sharing the control of the current flow 
can mean invisibility. Due to digitalization, a communication expert’s competence does not therefore 
include catching up with a specific deadline defined by an organization. Rather it entails the ability to 
be alert or agile in responding to the demands of multiple fluid contexts. 
Second, a Neo-STS perspective maintains that work systems entail practices developed around the 
characteristics of digital infrastructure as well as the agendas or guidelines of multiple contexts. These 
specific characteristics and guidelines form interrelated technical and social elements within work sys-
tems. However, these agendas, guidelines or characteristics could be contradictory, complementary or 
redundant from time to time without compromising a work system. These elements are indispensable 
to the work systems, even if they are not rationalistically aligned in relation with each other.  
In this regard, respondent 7 highlights, being diplomatic turns into a competence required to reconcile 
or find a middle ground where various agendas can meet for functionality. However, as the respondent 
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derivatives or nuances of the competences previously needed. Thus, they do not replace but comple-
ment the existing competences. We contend that this insight – i.e., digitalization creates a need for 
complementary competences that coexist with our existing competences – is a novel finding, which is 
likely to extend beyond the current context of communication professionals. Below, we discuss the 
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continues to elaborate their opinion with an example, it becomes evident that digital media has facili-
tated the possibility of functionality without necessitating a full fundamental agreement among various 
policies or tactics. A formal academic organization can connect to an informal non-academic digital 
platform such as Facebook. In this midst, neither the university discards its academic tone, nor does 
Facebook necessarily turn into a formal platform dedicated exclusively to academic content. Rather, 
the functionality of visibility is activated by what Winter et al. (2014) call a loose coupling between 
sociotechnical elements. The university thus creates a link to a platform that is deemed as useful at the 
moment and disconnects the link or moves it to another more fitting platform the next moment.  
By loose coupling, one can imagine a temporary negotiation of a middle ground to accomplish a pre-
sent task that is descendent from the characteristics of multiple inter-related elements. This middle 
ground is impermanent and formed around the present requirements. This is perhaps the oxymoron of 
a digitalized era where two apparently contradictory elements are juxtaposed, but also where a con-
cealed point lies. That is, there needs not to be a clear or rationalistic line which aligns fundamentally 
harmonious elements next to each other for a functional work system. Given this assumption, it is ar-
guable that the ability to reconcile miscellaneous agendas is turning more and more into the ability to 
create various temporary links for specific purposes. So, a competent communication expert in charge 
needs to have the ability to link and unlink diverse social and technological elements temporarily.  
Third, work systems which include various developers and users due to the digital nature of their em-
ployed technological infrastructure can inherit purpose, meaning and guidelines from multiple con-
texts. This is a phenomenon that Winter et al. (2014) refer to as the “multi-directional” inheritance of 
work practices. This means that the organizations are no longer superordinate and work structures 
subordinate. Instead, today’s technological infrastructure is stipulating the possibility of the work 
structures to precede their encapsulating organizations. In this case, the inheritance of work structures 
is no longer merely a top-down transaction.  
For instance, the vast number of channels, heterogeneous groups of audiences and the fast-changing 
trends of the contexts in which messages are being published make it impossible for the organization 
to have a clear guideline for strategizing necessary actions. Thus, thinking strategically about the long-
term effects of today’s actions becomes a competence that is required on the side of professionals who 
are directly working with these channels and their relevant message styles.  
In this regard, respondent 13 expressively mentions how helping the organization keep track of right 
thinking has become the responsibility of each professional. Strategizing then has grown into a compe-
tence on an individual level. Nevertheless, as the respondents continue to further elaborate their points, 
digital media entails shifting characteristics. Strategizing long-term policies can thus be problematic in 
the face of media with fast changing qualities. Additionally, now that the technological support allows 
for analyzing the response to the communicators’ work, long term strategizing might not be the most 
practical idea. It is rather the ability to tune work practices according to the demands of the current 
context, a process that Tilson et al. (2010a) call “connect and coordinate”. Therefore, tasks are identi-
fied as each professional connects to multiple fluid contexts and immediately coordinates or tunes 
tasks with them.  
Fourth, Winter et al. (2014) maintain that when the organization is no longer the only container of 
work or the system, primacy of organizational goals becomes problematic. The reason is that, as dis-
cussed, purpose, meaning and goal are inherited from multiple contexts. In such circumstances, work 
systems are formed around the work practices and the characteristics of the technological infrastruc-
ture encapsulated in multiple fluid contexts. Thus, work systems are a result of a “negotiated order”.  
In this regard, respondent 13 points out that the ability of prioritization applies to the control mecha-
nism of information overload facilitated by the advent of numerous digitized technologies. Yet, this 
control can hardly be exerted on an organizational level. The need for distinguishing the right action 
for the moment is required on the side of the communicators as they are in direct contact with the con-
text which determines the current direction. However, respondent 13 exemplifies how impossible it is 
to determine the supremacy of one project over another by just looking at the research description. 
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S/he explains that a system of feedback could help distinguish a project’s significance based on the 
demands of the audience. At the same time analyzing feedback is not a one-time task. It is a continual 
dialogue among several contexts in order to guarantee the optimum results. 
Thus, work practices do not originate from organizational emphasis. Alternatively, they originated 
from a negotiation with the demands of the multiple fluid contexts. The organization then becomes a 
support establishment for such work practices emerging from a negotiation of goal and demands. Re-
spondent 13 points to how a joint optimization of the workforce alongside the technological infrastruc-
ture does not in fact solve the problem of information overload. Rather, an analysis of the work effect 
received through feedback systems can form the basis according to which the organization supports 
what is practical for the moment. If under feedback analysis, a certain project should be given prima-
cy, then the organization organizes order, support and infrastructure correspondingly. Here, not only 
the ability for prioritizing has shifted from organizational level to employee level, but also prioritizing 
has become a matter of acquiring the ability for analyzing feedback. 

6 Conclusions 
Our aim was to explain how digitalization has affected the formation of work-related competences and 
we have done so by studying professional communicators. The study offers three contributions.  
First, our study has revealed that not only has digitalization enabled multiple contexts for work prac-
tice – it has also resulted in what we refer to as context-in-flux, i.e., more fluid and dynamic contexts 
that change and reconfigure quickly. As a result of such an analysis, we demonstrate – in particular for 
professional communicators as illustrated in figure 1 – how digitalization has spawned the transfor-
mation of competence. We argue that digitalization requires ‘new’ competences, but these competenc-
es are new only in form: They more seem to be new flavors of already existing competences that co-
exist with – rather than entirely replace – the old flavors.  
Second, we noticed that understanding competence in relation with digitalization under the label of 
“digital competence” is as common as it is insipid. Instead, in this paper, we aspired to make room for 
another kind of relationship between the two terms where we study what it means to be competent by 
the advent of digitalization. We brought together digitalization and competence focusing on the work 
practices rather than the interaction between agents and a specific digital tool. In doing so, we are 
hopeful that we have responded properly and accordingly to the implications of the effects of digital 
infrastructure on the concept of competence.  
Third, we introduced a new theoretical framework to the study of competence, i.e. Neo-STS. We dis-
cussed how, through the lens of Neo-STS, the understanding of changing work practices could be de-
scribed. By doing so, we have followed Winter et al.’s advice – taken from organizational studies – to 
look beyond the assumptions regarding work and work systems currently prevailing within the IS dis-
course. This does not mean that the Neo-STS premises are to replace current assumptions or make 
previous work practices irrelevant; instead they refresh and extend our perspectives to fit better with a 
rapidly expanding work environment in times of rapid digitalization. 
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control can hardly be exerted on an organizational level. The need for distinguishing the right action 
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Abstract  
Competence development at work has since long been a core managerial challenge and a topic that 
has received a steady research interest. In academia, the topic has been explored in what we see as 
two scholarly traditions: 1) the earlier scholarship on ‘competence’ where discussions of technology 
have largely been absent, and 2) the later scholarship on ‘digital competence’ where the focus has 
been on the individual’s abilities to use particular Information Technology (IT) artifacts. With the in-
creased sophistication of digitalization in today’s society, we suggest—while attending to digitaliza-
tion—competence scholarship needs to go beyond the study of individuals’ ability to use particular IT 
artifacts. One way to do so is to investigate how digitalization transforms work conditions, and how 
individuals respond to these shifts. In this study, we focus on the role of today’s cyber-infrastructural 
technology, such as social media, in re-writing work conditions. By examining, through in-depth in-
terviews, how the work of communication practitioners is digitalized, we 1) extend the conceptualiza-
tion of digital competence beyond the customary IT competence, and 2) suggest two levels of compe-
tence based on two empirically grounded conceptualizations; competence as the optimization of exist-
ing resources, and competence as the envisioning of new possibilities. 
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1 Digital Competence: Beyond IT Competence  
Most contemporary work involves the application of digital technologies. Today’s workforce is uncer-
tain about the answer to questions such as “what to change”, “how to adapt to the change”, and “how 
to stay relevant in changing work settings”. To respond to these questions, reports on competence de-
velopment at work have resurged in recent years (Suskind and Suskind, 2015; Brynjolfsson and 
McAfee; 2014). As a core managerial as well as an educational challenge, competence development 
has received a steady research interest from multiple scholars (e.g., Sandberg, 2000; Sandberg et al., 
2017; Murawski and Bick, 2017) in what we see as two distinct scholarly traditions. Altogether, these 
traditions have informed our understanding of competence across several disciplines. However, as we 
explain further, both traditions have left certain areas of concern thinly covered. 
First, while largely inattentive to the role of digital technologies, the earlier scholarship on competence 
has been engaged in understanding what competence is and what constitutes it (see Le Deist and Win-
terton, 2005; Dooley et al., 2004; Sandberg, 2000; Teodorescu and Binder, 2004). What is thinly cov-
ered by the competence scholarship is thus the role of (digital) technologies in relation to competence. 
Second, prompted by the increasing impact of digital technologies, more recent studies on competence 
shifted focus on understanding competence in relation to digital technologies. The later scholarship on 
digital competence thus has zoomed in on what competences or abilities individuals need to use In-
formation and Communication Technologies (ICT) (see Ferrari et al., 2012; Eshet-Alkalai, 2012; 
Ilomäki et al., 2016; Vieru, 2015; Vieru et al., 2015). However, what digital competence scholarship 
leaves insufficiently analyzed is the way the general characteristics of work practices and their related 
competences are affected by digitalization (Shahlaei et al., 2017). In other words, the digital compe-
tence scholarship is yet to address the bigger picture of how digitalization is reconfiguring professions 
and their related competences. 
To address the above shortcomings, we turned to Information Systems (IS); a discipline concerned 
with the application of digital technologies at work (see Hirschheim and Klein, 2012; Benbasat and 
Zmud, 2003; Gregor, 2006; Orlikowski and Iacono 2001). Although IS certainly addresses the issue of 
competence in relation to digital artefacts, it shares many of the same contributions and limitation with 
the scholarship on digital competence across different disciplines. The IS literature usually refers to 
employees’ competence as a combination of individuals’ practice, action, and knowledge in perform-
ing their job (Lindgren et al., 2003), the IT professionals’ knowledge of the business in which they are 
employed (Bassellier and Benbasat, 2004), the ability of non-IT employees to work with IT artifacts 
(Davis et al., 2009), a capability or skill to work in virtual settings (Wang and Haggerty, 2009), influ-
ential sets of behaviors in software requirement analysts for delivering desired outcomes (Klendauer et 
al., 2012), and the joint IT-expertise of employees in non-IT departments (Davis, 2013). In this light, 
IT competence (Davis et al., 2009; Davis, 2013; Benaroch and Chernobai, 2015; Ravichandran, 2018) 
and IT capabilities (Pavlou and El Sawy, 2006; Baker et al., 2011) are among the conceptual con-
structs that have been developed and refined in IS in relation to digital technologies.  
However, what characterizes a considerable portion of IS literature on competence is the focus on 
competence in relation to 1) IT artifacts designed for and implemented in particular organizations, and 
2) work that takes place in the context of a single organization. This comes as no surprise since many 
scholars in IS study how IT artifacts allow for the pursuit of organizational goals (Tilson et al., 2010; 
Yoo et al., 2010; Winter et al., 2010). Employees’ digital competence in most of these studies then 
becomes a matter of the ability to work with specific IT artefacts to achieve organizational goals. 
However, the foundations for these tacit assumptions are now changing. Recent digital technologies—
not the least so social media—are not designed exclusively for any specific organization but serve as 
cyber-infrastructures that transcend organizational borders. These technologies allow multiple stake-
holders, providers, customers and users to affect organizational goals and the way its members’ work 
to achieve those goals (Winter et al., 2014). With pluralistic contexts having an impact on the nature of 
contemporary work, and with the ever-changing infrastructures that support it, focusing on the em-
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ployees’ ability to use IT artefacts to obtain organizational goals offers a partial and short-term under-
standing of digital competence. As Winter et al. (2014) suggest:  

“These are not organizational infrastructures that embed managerial imperatives […], but so-
cietal and field-level infrastructures that digitalize aspects of work and allow it to be per-
formed outside the organizational contexts. While formal organizations and traditional work 
arrangements are not disappearing, discussions of work and technology that are implicitly or 
explicitly limited to activity and systems contained within or linking across traditional, formal 
organizations may yield incomplete understandings and misguided action.” (p. 24) 

Thus, we identify two general shortcomings in relation to the scholarship on digital competence; first, 
overemphasizing the ability of individuals to use particular IT artifacts as the core issue in understand-
ing digital competence, and second, limiting focus to IT artifacts implemented in single organizations 
in studying digital technologies at work. To tackle these shortcomings, we follow two paths. 
First rather than asking what competences are needed to work with specific IT/digital artefacts, we ask 
how the application of digital technologies reconfigure prior possibilities and constraints in practice, 
and how individuals respond to these shifting conditions at work. In this light, we form our research 
question as “what constitutes employees’ competence when work practices are influenced by digitali-
zation”. Our objective here is to investigate how digital technologies, as Winter et al.  propose, digital-
ize various aspects of work in general and what else—besides the individuals’ ability to use particular 
IT artifacts—counts as competence in times of digitalization. This undertaking contributes to expand-
ing the scope of digital competence scholarship. 
Second, we selected the work context of communication practitioners who engage with digital tech-
nologies beyond technology specifically designed for or implemented in their immediate organiza-
tions. Their use of social media exemplifies how today’s cyber-infrastructural technology digitalizes 
various aspects of their work and how they modify their work practices and competences to respond to 
new working conditions. Our objective here is to extend the horizon of IS scholarship on competence 
beyond the customary IT competence or IT capability. Contextually, this undertaking extends the 
scope of digital scholarship in general, and the IS digital competence scholarship in particular. 
In the next section, we explain how digitalization has influenced these practitioners’ work and develop 
a set of theoretical tools for studying communication competence in relation to digitalization. Follow-
ing the description of the methodological approach, we then present our empirical results, which are 
subsequently discussed. Finally, prior to the conclusion, we briefly reflect on our study limitations and 
the implications for future research. 

2 Developing an analytic lens 
In order to understand analytically what constitutes communicators’ competence when influenced by 
digitalization, we needed analytic lenses that help us zoom in on how competence manifests itself. Not 
having found an off-the-shelf theory to do the job, we investigated the existing communication theory 
literature in order to identify and synthesize recurring factors that would enable us to analyze the 
communicators’ practice. The work of communication practitioners includes two major tasks; packag-
ing, which refers to preparing the core of the message and highlighting it with the appropriate back-
ground information, and channeling, which refers to determining the appropriate channel for the pre-
pared package of information (Shahlaei et al., 2017). Both preparing the message and selecting the 
proper channel require an understanding of various digital channels and how communication in each 
channel works.  
Not only has digitalization had a transformative effect by multiplying the number of channels through 
which a message could be communicated, but also by changing the very principals governing commu-
nication. On top of these changes, each of these digital channels provide multiple modes of communi-
cation. Modes of communication are the ways through which the communicative act is performed 
(Bezemer and Jewitt, 2010). Communicative modes can refer to, for instance, the written, spoken, vis-
ual, digital or analog ways of communication (Jewitt, 2014). It is also possible to identify various 
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1 Digital Competence: Beyond IT Competence  
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scholars in IS study how IT artifacts allow for the pursuit of organizational goals (Tilson et al., 2010; 
Yoo et al., 2010; Winter et al., 2010). Employees’ digital competence in most of these studies then 
becomes a matter of the ability to work with specific IT artefacts to achieve organizational goals. 
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Twenty-Eigth European Conference on Information Systems (ECIS2020), Marrakesh, Morocco. 3 

 

ployees’ ability to use IT artefacts to obtain organizational goals offers a partial and short-term under-
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beyond the customary IT competence or IT capability. Contextually, this undertaking extends the 
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In the next section, we explain how digitalization has influenced these practitioners’ work and develop 
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ing the description of the methodological approach, we then present our empirical results, which are 
subsequently discussed. Finally, prior to the conclusion, we briefly reflect on our study limitations and 
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2 Developing an analytic lens 
In order to understand analytically what constitutes communicators’ competence when influenced by 
digitalization, we needed analytic lenses that help us zoom in on how competence manifests itself. Not 
having found an off-the-shelf theory to do the job, we investigated the existing communication theory 
literature in order to identify and synthesize recurring factors that would enable us to analyze the 
communicators’ practice. The work of communication practitioners includes two major tasks; packag-
ing, which refers to preparing the core of the message and highlighting it with the appropriate back-
ground information, and channeling, which refers to determining the appropriate channel for the pre-
pared package of information (Shahlaei et al., 2017). Both preparing the message and selecting the 
proper channel require an understanding of various digital channels and how communication in each 
channel works.  
Not only has digitalization had a transformative effect by multiplying the number of channels through 
which a message could be communicated, but also by changing the very principals governing commu-
nication. On top of these changes, each of these digital channels provide multiple modes of communi-
cation. Modes of communication are the ways through which the communicative act is performed 
(Bezemer and Jewitt, 2010). Communicative modes can refer to, for instance, the written, spoken, vis-
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modes that are available within a particular mode. For instance, gesture, intonation or gaze are all 
modes within the spoken mode. Since modes have various affordances, people always use different 
modes simultaneously and orchestrate complex ensembles of multiple modes for communicating 
meaning. As such, theories of communication and social semiotics have increasingly emphasized that 
people draw on a multiplicity of modes to communicate meaning. (cf. Jewitt, 2013). 

          
    

        
         

         
             

      
     

      
   

         
        

         
         

From a multi-modal perspective on communication, individuals actively employ a combination of 
modes through their “intentions and knowledge” (Jewitt, 2013, p. 251). In other words, individuals 
actively choose modes of communication and their choice is guided by both their communication 
goals (intentions), and their knowledge of the context in which communication is taking place. Vari-
ous factors in that context can affect the individuals’ choice of communication modes. The available 
tools and technologies, the social context where the activity is happening, the available modes and 
their affordances, and the motivation and intentions of people performing these activities. As Jewitt 
(2013) maintains: 

 “Representations or interactions that consist of more than one mode can be referred to as a 
multimodal ensemble. The term draws attention to the agency of the sign maker – who pulls 
 together the ensemble within the social and material constraints of a specific context of
 meaning making. Multimodal ensembles can therefore be seen as a material outcome or trace 
of the social context, available modes and modal affordances, the technology available and the 
 agency of an individual” (p. 255). [Italics added] 

Thus, multi-modality of communication draws attention to the way communication is constrained and 
produced in relation to the context (Jewitt, 2013). In this light, all communication representations or 
interactions are multi-modal ensembles and are governed by contextual factors. Therefore, when stud-
ying what counts as competence among a set of communication practitioners, paying attention to how 
these practitioners’ tasks are affected by the above-mentioned factors seems useful. Based on the ex-
tended multi-modal perspective of communication, we synthesize four overarching factors that theo-
retically influence how competence is enacted among communication practitioners. Although, the 
proponents of the multi-modal perspective on communication and digital technologies (Jewitt et al., 
2001; Jewitt, 2013; Jewitt, 2014; Bezemer and Jewitt 2010) do not provided an explicit framework for 
analyzing these four factors, the recurrence of them across the multi-modal literature turns them into a 
focal area of investigation in studying communicative competence. These factors are explained below: 

2.1 Social context  

Social contexts are dominated by certain reasoning or discourses that allow for specific ways of com-
munication. The relation between social discourse and ways of performance is culturally shared and 
agreed upon (Jewitt, 2013). For instance, the social context of the university has an academic dis-
course or way of reasoning. This academic discourse allows for formal, written and scientific forms or 
ways, and the academic mode has been conventionalized through repeated historical use and is now 

Digital technologies are of particular interest to communication theoreticians (Domingo et al., 2015), 
since they facilitate a multi-modal communication more easily than ever (Jewitt, 2013). For example, 
interactive digital platforms such as Instagram and Facebook support the convergence of multiple 
modes (text, audio, video, image), and allow users to communicate through multi-modal content (Her- 
ring, 2015). Multi-modality of digital channels has consequences for the competence of practitioners 
whose work is performed through these channels (see Hauck, 2010; Cotter, 2015; Domingo et al., 
2014). For instance, multi-modal channels facilitated by digital technologies demand competence in a 
range of the above-mentioned modes, such as audio, video, and visual modes (Hauck, 2010). Addi- 
tionally, knowing how a combination of modes, each with their specific affordances, affect the intend- 
ed meaning becomes increasingly important (Jewitt, 2013). Arguably then, communication practition- 
ers’ competence is not limited to the technical skills to work with various modes in digital channels. 
Rather, they also need to know how—in communicating through multiple modes (e.g. a text, a spoken 
interchange, and an image on a website)—the meaning of the intended message is distributed across 
all of the employed modes and not necessarily evenly (Jewitt, 2013).
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culturally agreed upon. It is the demands of the work context that shapes certain forms of reasoning 
and discourses and, that ultimately allows for certain ways through which those demands can be real-
ized. 

2.2 Available technologies 

Modes of communication need channels or media to do what they are supposed to do. The technolo-
gies that are available in a social context offer such channels. Take, for instance, an organization 
which decides to present itself as an internationally active one through possible digital modes. The 
goal cannot be realized unless there are specific artifacts such as social media, or websites, through 
which one can connect with international contexts. Thus, different existing modes of performance in a 
social context depend on the available technologies (Jewitt, 2013). 

2.3 Individual agency 

Agency refers to the active role of individuals to select a certain combination of resources to com-
municate in a specific way. Central to this aspect are the motivations of agents. These motivations can 
be psychological, cultural, social, or economic (Kress, 1993), including, for instance, the individuals’ 
social positioning, their present purposes, and intentions or their past experiences. Thus, the individu-
als’ interests or motivations are the “articulation and realization of [their] relation to an object or 
event” (Kress, 1993, p. 174). This means that, in relation to any object or event, individuals focus on 
particular characteristics of that object/event based on their social, cultural, or historical experiences 
and present goals. These past experiences and present goals then motivate the individuals to decide 
what is critical to be done in the context at hand. 

2.4 Modal affordance 

The final factor refers to “potentialities and constraints of different modes – what is possible to express 
and represent or communicate easily through a mode and what is less straightforward or even impos-
sible” (Jewitt, 2013, p. 254). The material affordance of a mode refers to what functions are possible 
through the logic or characteristics of a mode. For instance, the mode of speech is governed by the 
logic of time as each sound is uttered after the other, one textual component after the other. Even 
though, any mode can have several material affordances, not all the material affordances of a mode are 
actualized in a social context. Rather, it is the demands and culture of an environment that determines 
what material affordances will be enacted. The social affordance of a mode refers to the affordances of 
that mode that have been conventionally used. Nevertheless, the conventional affordances can be un-
settled, changed and reshaped (Jewitt, 2013) at any time. This likelihood for affordances to be disrupt-
ed, changed and reshaped through unconventional uses of a mode is facilitated more easily through the 
flexible characteristics of digital artifacts (Jewitt, 2014). 

3 Data Collection 
The profession of communication corresponds directly to both media and technology industries. Re-
ports on digital transformation have time and again identified media and technology as the two indus-
tries that have so far received the most digital transformation (Rigby and Tager 2014; Manyika et al., 
2015; Gandhi et al., 2016). This profession is also present in almost all organizations and thus of inter-
est to a broad audience. To capture the professionals’ experience of their work, we conducted in-depth 
open-ended interviews to maintain an emic perspective and gain insider’s viewpoint about the partici-
pants’ experience (Hennink et al., 2011). For our study, we first identified 45 prospective interviewees 
holding the title of communicator or information officer at various faculties in two different universi-
ties in Sweden. Our particular interest in the academic context was due to the academia’s required em-
phasis on enhancing online communication for boosting visibility and non-EU student recruitments 
which had faced serious hurdles since the introduction of tuition fees in 2011 (Times Higher Educa-
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tion, 2011). The invitees were identified through the universities’ official webpages. Candidates were 
first sent an email invitation, which was followed up after two days through phone calls in case no re-
sponse was received from the invitees. This resulted in 15 respondents from across 15 different facul-
ties agreeing to participate in the study. 
 

Respondent R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 

University A A A B A A A A A A B A B 

Duration (min) 68 82 55 40 69 34 57 52 67 55 70 47 44 

Total interview length: 12h 20. Mean interview length: 57 minutes 

Table 1.  Number of respondents, their affiliations, and duration of interviews 

Two pilot interviews were conducted as a pre-run to help us fine-tune our questions, and these inter-
views were therefore excluded from the subsequent analysis. We then continued to interview, code 
and analyze until the point of saturation, i.e., where “information begins to repeat itself” (Hennink et 
al., 2011, p. 88). In this study, the saturation point was achieved after at the 11th interview. This is fully 
in line what Guest, Bunce and Johnson (2006) have concluded that 6-12 interviews are often enough 
to reach saturation, particularly when a certain degree of participant homogeneity can be expected, as 
in our case where the respondents were purposively chosen. Still, the remaining two interviews were 
conducted as planned, but almost no new information surfaced, confirming our initial decision. Hence, 
thirteen interviews form the basis for our analysis. All interviews were audio recorded and subsequent-
ly transcribed. Additional information is provided in Table 1. 

4 Data Analysis 
We followed data analysis rounds suggested in a thematic analysis approach (Rapley, 2016; Braun and 
Clarke, 2006). Although our interview guide was enlightened by the theoretical framework of our 
study, we had initially asked open-ended questions including, “what do you do on a daily basis”, 
“what tools or technologies do you use to perform these tasks you mentioned”, “how do you comment 
on the limitations/possibilities of these tools”, “who is a competent communication practitioner in your 
opinion” and “would you say the same thing if you were not working in times of digitalization”. “Liv-
ing in the details” (Rapley, 2016, p. 337) in the initial rounds of analysis, we aimed at familiarizing 
ourselves with what the communicators did as part of their work and how they performed these tasks. 
The familiarization round resulted in approximately 15-20 overarching themes. 
The subsequent analysis round however was more deductively oriented (Bryman, 2012). Here, we 
aimed at categorizing the themes under the four multi-modal factors to see how these factors were in-
fluencing the whats and hows of the participants’ work. This round thus focused on reducing and ab-
stracting (Rapley, 2016) the empirical data to establish relations. However, this was not a straightfor-
ward task. Some themes could be, more easily, categorized under one of the multi-modal factors. Yet, 
we kept coming across themes that shared features with the more straightforward themes, and at the 
same time displayed nuanced variances. The challenge was that, on the one hand, these nuances were 
not distinctive enough to motivate forming separate overarching themes. On the other hand, the validi-
ty of the generalizations derived from interpretive research relies on being open to new discoveries 
and the clarity of logical reasoning for describing the data (Myers, 2017). A meticulous analysis thus 
required finding a way for rigorously capturing and presenting the detected subtle differences, rather 
than conveniently pushing all the varied themes under the same multi-modal factor. 
Therefore, on a third round of analysis, after discussing and reaching a tentative agreement, the first 
and the second author presented their common themes to the third author whose role was to put for-
ward alternative interpretations and counterarguments. In this phase, the third author used bracketing 
(Lee, 2017) as a technique to avoid taking the interpretation of a statement for granted. Bracketing 
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refers to putting one’s belief in the validity of their interpretations into brackets in order to suspend 
what they already know and re-investigate their belief. Bracketing, in this case, included comparing 
similar but slightly varied statements, and asking questions such as, “if you say this [statement] is an 
instantiation of the factor social context, then what is that [statement] an instance of”.  
Eventually, a notable variation was observed. These nuances were seemingly referring to the same 
kind of theme, but they were indicating slightly different levels of detail and comprehension. For in-
stance, in referring to the social context, some statements focused on describing the discourse and log-
ic governing the participants’ immediate organization (example theme: faculty tradition). However, 
some other statements went beyond only the immediate organization and explained how, for instance, 
considering the discourse of other similar organizations as well as the customer/audience’s needs and 
desires influenced the communication practitioners’ practice (example theme: benchmarking). All of 
these statements were referring to the same theme, e.g., how paying attention to the social context re-
quired taking certain measures. All these statements could be categorized under the same theme, i.e., 
the multi-modal factor social context. Yet, it sounded like some statements referred to multiple in-
stances of social context and therefore suggested a broader perspective.  
Keeping this variation in mind, we returned to each transcription individually in a fourth round of 
analysis first to find out how the more comprehensive statements appeared in the overall transcript of 
each interview, and second make sense of the implications such statements could have for interview-
ee’s experience of work. The data analysis continued until all authors agreed on the placement of 
statements under the relevant multi-modal factor, as well as the right level of comprehension.  Finally, 
we concluded that nearly all participants had made similar statements about their work and its related 
competences. However, some participants’ statements were more comprehensive and detailed, indicat-
ing a deeper understanding. The variation was observable in statements related to all four multi-modal 
factors. The result of this iterative analysis is presented in the next section. 

5 Results 

5.1 Social context 
Our participants reflections on the logic and discourse governing their workplace and their comments 
on the degree of alignment between application of various channels and the demands of their organiza-
tion. The participants frequently referred to experiences when being unaware of or insensitive to the 
often-implicit expectations of the organization would cause problems. For instance, the fact that digital 
channels are easily accessible does not mean that anyone can choose just about any channel of com-
munication. Even though the communication practitioners have considerable freedom to choose their 
desired channels for promoting the faculty, they are still required to accommodate certain communica-
tion guidelines by the university to which they belong. As the communication head at the university’s 
central communication board discusses: 

(I)  We have eight faculties and also the teachers’ board at our university. They have a lot of 
power on their own decisions. We have to listen to them, but they have their own agendas. 
We have to be diplomatic and still be quite firm at some point. They have their own budget 
and their own agenda to promote themselves. It is lot about talking and diplomacy, we 
understand. But we can’t just wait for everyone to say what they want. You should know 
the balance and the line between diplomacy and being decisive. And of course, you need 
to know the organization... You should know where to back down and where to foot down. 
(R7) 

Sometimes, the demands of the organization transcend the boundaries of the respondents’ own de-
partments or even their own universities. Some respondents explained that they had started reflecting 
on the demands and logic of their organization by considering the logic or discourse of a wider con-
text. According to these respondents, part of the demands now come from this wider context and they 
therefore need to relate themselves to other universities and learn from what they do. One such area 
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tion, 2011). The invitees were identified through the universities’ official webpages. Candidates were 
first sent an email invitation, which was followed up after two days through phone calls in case no re-
sponse was received from the invitees. This resulted in 15 respondents from across 15 different facul-
ties agreeing to participate in the study. 
 

Respondent R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 

University A A A B A A A A A A B A B 

Duration (min) 68 82 55 40 69 34 57 52 67 55 70 47 44 

Total interview length: 12h 20. Mean interview length: 57 minutes 

Table 1.  Number of respondents, their affiliations, and duration of interviews 
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refers to putting one’s belief in the validity of their interpretations into brackets in order to suspend 
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brought up by respondent 5 was student recruitment. In an international environment, it is no longer 
sufficient to be mindful of one’s own faculty discourse and expectations. Rather, it is important to 
learn from how other similar organizations around the world achieve their intended goals: 

(II)  I also look at other university or governmental websites, and international websites like 
Stanford University’s website. I look for inspiration…we can find new students that want 
to study at X. And we also want to reach out to students that already know they want to 
study at X but do not know anything about our university. (R5) 

5.2 Available technologies 
During interviews, all participants frequently referred to various sets of digital technologies that were 
at their disposal in their organizations and through which they performed their daily tasks. Apart from 
similar content management technologies such as SharePoint and InfoGlue, as well as formal web-
sites, and blogs, communication practitioners employ a wide range of social media platforms such as 
Twitter, Facebook, Instagram, LinkedIn and YouTube. The respondents, for instance, explained that 
with the growing number of available digital channels and tools, it had become difficult for a single 
person to manage them all. Trying to manage the workload, some communication departments with 
multiple employees shared responsibilities of working with various artifacts: 

(III) Couple of years ago there were no social media. Today is very different. Right now, we 
have people who are in charge of social media, Facebook, Twitter and the blogs. We 
didn’t need to think about it a couple of years ago. Now it is very important. (R6) 

In their descriptions of the technologies used, some participants showed their command in employing 
artifacts that were not yet officially part of the organizational repertoire in addition to the ones official-
ly endorsed. Most communicators were not using video as part of their work. However, some of our 
respondents had started to notice the benefits of channels such as YouTube and were trying to influ-
ence their organization to explore such technologies. For example, respondent 3 disapproved of his 
organization’s negligence towards the use of YouTube as an opportune platform for receiving interna-
tional attention. So, while YouTube was not among the conventional platforms used in their organiza-
tion, R3 took the initiative to take advantage of YouTube for receiving worldwide visibility: 

(IV)       YouTube is the second largest search engine for young people. They go to Google and 
then they go to YouTube. And if you search us on YouTube, you would be embar-
rassed…So, we had this “uterus transplantation” project. A really big project and we 
made a very good video about the project, put it on YouTube and press releases and 
linked it to our website. So, every time people look for information about “uterus”, they 
find us everywhere. And BBC and CNN, every large news outlet has used this video... So 
now I’m able to say to my boss “look if we use the right tool with a nice hook to it, we can 
get worldwide attention. So now I can go to my boss tell him look we made a video clip 
and 10,000,000 people have watched it. So, it’s important to work with video. It’s im-
portant that you get training to perform in front of a camera”. My colleague and I do a lot 
of video clips for internal news. And then suddenly the effect is that my boss also becomes 
interested in doing that. (R3) 

5.3 Individual agency 
During the interviews, our participants commented on how their past experiences would motivate 
them to take certain measures, such as trying various channels of communication for achieving their 
goals. Many of our participants had received their formal training traditionally in journalism and had 
their background in writing journalistic texts. Drawing on their past experiences, the respondents ex-
plained how they loved to tell a story, how their job at the university showed more resemblance to that 
of a journalist in the sense that they were writing content that was actually meant for reading. In the 
example below, the participant likes the fact that her job as a communicator at the university is quite 
close to her previous occupation as a journalist. The participant mentions that being a communicator in 
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teacher recruitment programs is a valuable occupation compared to any communication role in e.g., 
the advertisement industry: 

(V)  Being a communicator means to work with what I like most; the way people interact and 
understand each other. There are many aspects to it of course. We have this big teacher 
challenge for finding teachers, without whom there would be a disaster. This is what gives 
meaning to my job. Actually, there is a sad side to it too! Deep down I am a journalist. 
Here in Sweden there are less and less journalists and more and more PR people and 
communicators because of the digitalization process that affects the market of the papers. 
I’m not sure that it is a good thing for the society though. I like the work here at universi-
ty. I couldn’t work for someone who, like, produces tobacco. (R9) 

However, some participants stated more elaborately how their interests drove them to take certain 
measures to do something more than just a daily job. These participants considered the role of a com-
municator as that of a leader. They explained the importance of being pro-active without being told 
what to do, or even the importance of making changes to the way things typically are done. Respond-
ent 13 emphasizes that communication is something that everyone performs on a daily basis. Yet, per-
forming communication based on expertise needs to be different. Expertise in performing communica-
tion professionally includes, for instance, developing appropriate metric systems to evaluate commu-
nication results or being evaluative and proactive in order to guide the organization’s communication 
strategies: 

(VI)  We need to collect different metrics to help the organization keep track of the right kind of 
thinking; “are we communicating in right manners for our target group? Do we have a 
believable and trustworthy story here to communicate”? And we also need to try to be 
proactive! It is more or less strategic ways of thinking. Everyone can communicate but 
you can see that you have been in a workplace for a couple of years and you are still re-
peating the same things every time in the meetings. They just keep forgetting! They forget 
and need help to remember, “who is our target group and what do they need to know”. I 
don’t know, I mean anyone can come to the meeting with the same questions as me 
[laughs]! But it appears that that function [reminding] is needed. (R13) 

5.4 Modal affordance 
A key understanding for a communication practitioner, our participants emphasized, was to understand 
what functions would be best possible through a given channel. Understanding the customary func-
tions possible through various digital channels was important since it would allow the practitioners to 
be aware of the probable consequences of online communication through various digital channels: 

(VII) We also try to avoid massive email way of connecting with students. And the reason for 
that is that if we overuse that channel, then the more important messages would be con-
sidered less important. Emails are mainly for when we need to access all students all at 
once. And also, this massive email communication is not a good way, anyway. If the con-
tent is a bit light, it most probably will be taken as commercial or spam even if the univer-
sity is the sender. We don’t want to overuse the student emails for connection and keep it 
for special occasions. (R7) 

In addition to the conventional functions possible in a particular channel, some participants had also 
found the possibility to experiment with less conventional functions in the same channel. Breaching 
the conventionally accepted functions of a channel was not necessarily an unfavorable course of ac-
tion. Rather, going beyond the conventional functions and discovering the possibility of new functions 
in a channel could be seen as an opportunity facilitated by digitalization. These participants believed 
various channels should not be used to merely compensate for the limitations of another channel. In-
stead, flexible digital channels could be experimented with to achieve new effects. For example, the 
respondent below explained how they had initially used YouTube to compensate for the functional 
limitations of the formal website. However, apart from using YouTube and SoundCloud for overcom-
ing limitations, a new and less conventional use for YouTube was discovered. YouTube was seen as a 
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search engine where possibilities for reaching out to a larger audience are provided. Therefore, it has 
turned into a channel that provides more than just the means of embedding videos in InfoGlue: 

(VIII) Well, from the start we used YouTube because our CMS InfoGlue does not provide any 
good media players. So, we used YouTube instead as a tool to compensate for that before. 
And it is more now that we see that users of YouTube are using it differently. They search 
it like Google. So, we always use it to embed our videos of our press releases and inter-
views. And it is also the case with the SoundCloud, too. We see YouTube as a possibility to 
reach out to a larger audience, but also as a tool that we can embed in our webpage. (R5) 

6 Discussing Two Levels of Competence 
As established previously, the communication practitioners’ competence to package and channel a 
message is closely tied to their understanding of the social context at hand, and affordances of digital 
communication channels, as well as the available digital technologies and the individuals’ agency. We 
have thus separately analyzed how digitalization reshapes the way these factors guide the communica-
tion practitioners’ competence to execute their work tasks. 
In terms of the social context, it is only with respect to the rationale governing a particular social con-
text that available technology can form acceptable genres and modes of communication (Domingo et 
al., 2014). All our participants understood the importance of critically evaluating the customary dis-
course dominating the context of the university in terms of the language and channels applied for 
communicating with the target audience (R7). However, for some participants, this was merely the 
first step. Digitalization has made it easy to constantly reflect on the discourse and demands of one’s 
immediate organization in comparison to the demands and discourses governing similar but more con-
texts. These participants consequently argued for the need to even have one’s eyes on a larger context 
outside the immediate organization. Respondent 5, for instance, reflected on how other universities 
world-wide or even other governmental sectors would use their websites. 
In terms of the available technology, digital technologies make a wide range of modes available in the 
same channel, create new relationships among modes, and unsettle and re-make genres, in ways that 
can reshape practices and interaction (Jewitt, 2013). Therefore, the availability and employment of 
different technologies could result in different ways of practicing work (see Cotter, 2015; Domingo et 
al., 2014). Having access to a common range of digital technologies, all participants commented on 
the effects of the growing number of multi-modal media, and the need for being present in various 
digital channels on practice. An instance included the changes in division of labor in the communica-
tion departments (R6). However, with digitalization providing a wide range of organizationally un-
bound technologies, some participants found it important to continuously evaluate the match between 
technologies and communication goals rather than randomly employing a variety of them. Respondent 
3 exemplified how determining the right tool, YouTube (previously not employed in the organization), 
had resulted in visibility in a scope much larger than initially expected. This optimization of results 
through the right technological match had in turn created a change in the practices of the communica-
tors as well as other staff including the managers. 
In terms of agency, individuals have an active role in employing certain modes and technologies to 
communicate their intended meaning That is, despite having access to the same communication re-
sources (technologies and the modes), individuals’ interpretation of what needs to be communicated 
and how is not necessarily the same (see Jewitt et al., 2001). Rather, through establishing a relation 
between certain aspects of their past experience and current goals, individuals as active agents choose 
one communication resource over another (Kress, 1993; Jewitt et al., 2013). All our participants 
shared anecdotes of how their previous experiences, for instance, as an ex-journalist would lead the 
way to taking certain measures when packaging and channeling the message in their current job as a 
communicator (R9). However, with digitalization providing the opportunity to systematically guide 
the communication practice, individual and subjective interventions were only a first step. Respondent 
13 exemplified the importance of distinguishing professional and expert communication practice from 
the way lay people communicate on a daily basis. To continuously reflect this distinction, certain met-
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rics for evaluating and even guiding the organization’s communication strategies needed to substitute 
individual determination. 
In terms of modal affordance, each mode is perceived with regard to its material affordances as well as 
its social-historical and cultural uses of that mode (Bezemer and Jewitt, 2010). Due to the difference 
between the material and social affordances, some functions are perceived to be more straightforward 
than others. All participants discussed their awareness of how the historical and social uses of a chan-
nel established them as immediately in/appropriate for a certain function. An example being email as 
the appropriate channel only for a certain frequency of use and for messages with a certain degree of 
importance (R7). As it turned out, communication practitioners need this sort of understanding to 
avoid breaching these customary cultural, social and historical perceptions of what is appropriate to do 
through a channel. However, with digitalization allowing for the convergence of multiple modes in 
one channel, awareness of conventionally appropriate functions was the first step. Respondent 5 ex-
emplified that the multi-modal digital channels are apt for discovering a combination of less conven-
tional functions and creating new effects.  
As might be observable through our discussion so far, we find that the participants’ statements can be 
seen as belonging to two different sets. In the first set, the participants express their understanding of 
and positioning towards the four factors by referring to all the fundamental competences required to 
work as a professional communicator. To illustrate, excerpt I in the result section corresponds to the 
fundamental understanding for the factor social context. The fundamental understanding of social con-
text thus includes an awareness of the implicit expectations and unspoken demands of the organiza-
tion. Excerpts III, V, VII operate in similar terms and belong to this set, too. In the second set, the par-
ticipants show a deeper understanding of the four factors by referring to not only the fundamental 
competences but also to additional nuances that complement the fundamental competences. Excerpt 
III then illustrates an instance of a deeper understanding for the factor social context. This deeper un-
derstanding includes the ability to critically evaluate demands and expectations of one’s own organiza-
tion in comparison with demands and expectations of other similar contexts. Thus, excerpt III includes 
everything covered by excerpts I as well as some nuanced aspects not found in it. Excerpts II, IV, VI, 
VIII operate in similar fashion for other factors and thus belong to the second set, as well. An analytic 
summary of our findings is found in Table 2. 
 

 

Excerpts 

Conceptions 

Factors 

Social 
Context 

Available 
Technologies 

Individual 
Agency 

Modal 
Affordance 

Level 1 
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search engine where possibilities for reaching out to a larger audience are provided. Therefore, it has 
turned into a channel that provides more than just the means of embedding videos in InfoGlue: 

(VIII) Well, from the start we used YouTube because our CMS InfoGlue does not provide any 
good media players. So, we used YouTube instead as a tool to compensate for that before. 
And it is more now that we see that users of YouTube are using it differently. They search 
it like Google. So, we always use it to embed our videos of our press releases and inter-
views. And it is also the case with the SoundCloud, too. We see YouTube as a possibility to 
reach out to a larger audience, but also as a tool that we can embed in our webpage. (R5) 
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al., 2014). All our participants understood the importance of critically evaluating the customary dis-
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communicating with the target audience (R7). However, for some participants, this was merely the 
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texts. These participants consequently argued for the need to even have one’s eyes on a larger context 
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can reshape practices and interaction (Jewitt, 2013). Therefore, the availability and employment of 
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the effects of the growing number of multi-modal media, and the need for being present in various 
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had resulted in visibility in a scope much larger than initially expected. This optimization of results 
through the right technological match had in turn created a change in the practices of the communica-
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communicate their intended meaning That is, despite having access to the same communication re-
sources (technologies and the modes), individuals’ interpretation of what needs to be communicated 
and how is not necessarily the same (see Jewitt et al., 2001). Rather, through establishing a relation 
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one communication resource over another (Kress, 1993; Jewitt et al., 2013). All our participants 
shared anecdotes of how their previous experiences, for instance, as an ex-journalist would lead the 
way to taking certain measures when packaging and channeling the message in their current job as a 
communicator (R9). However, with digitalization providing the opportunity to systematically guide 
the communication practice, individual and subjective interventions were only a first step. Respondent 
13 exemplified the importance of distinguishing professional and expert communication practice from 
the way lay people communicate on a daily basis. To continuously reflect this distinction, certain met-
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rics for evaluating and even guiding the organization’s communication strategies needed to substitute 
individual determination. 
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III then illustrates an instance of a deeper understanding for the factor social context. This deeper un-
derstanding includes the ability to critically evaluate demands and expectations of one’s own organiza-
tion in comparison with demands and expectations of other similar contexts. Thus, excerpt III includes 
everything covered by excerpts I as well as some nuanced aspects not found in it. Excerpts II, IV, VI, 
VIII operate in similar fashion for other factors and thus belong to the second set, as well. An analytic 
summary of our findings is found in Table 2. 
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We interpret this stepwise distinction in individuals’ understanding as levels of competence. Level1 
refers to all the fundamental competences and Level2 refers to the nuances that complement the fun-
damental competences. By fundamental we mean the foundational and necessary understanding with-
out which a Level2 understanding cannot be developed. This Level1/Level2-pattern is traceable in the 
excerpts related to all the other factors as well. Looking at all the explanations in table 2 which shape 
the fundamental competences in this study, one common point is the need to understand and attend to 
the existing socio-technical work relations. The common point among all the explanations indicating a 
Level2 competence is the emphasis on a reflective and evaluative worldview to continuously renegoti-
ate the goals, technologies and practices to make new socio-technical relations possible. These com-
mon focus areas, we argue, result in two qualitatively different conceptions of competence, i.e., com-
petence as 1) optimizing existing resources, and 2) envisioning new possibilities.  
With little emphasis on the role of technology, earlier scholarship on competence has suggested that 
people’s understanding of their work constitute their competence at work (Sandberg, 2000). Concep-
tualizing competence as ‘optimizing existing resources’ points to such understanding and attention to 
the existing socio-technical relations at work. That is, the ability to understand and respond to what is. 
Today’s flexible digital technology turns competence to the ability to understand and respond to what 
is becoming. Such digital technology, as shown throughout this paper, has an instrumental role in 
providing individuals with a variety of alternatives, and hence with an evaluative and reflective view 
towards the present goals, practices and tools. Thus, being a motivated employee, or merely having the 
skills to perform the defined tasks by using a certain artifact, as has been the presumption of the (IS) 
scholarship on digital competence, is no longer enough. Rather, it is the application of digital technol-
ogies for developing an evaluative and reflective view which enhances the individuals’ competence 
and influences their adoption of certain technologies and the skills to work with them. In other words, 
given the effects of digitalization, employees’ reflective ability to constantly evaluate and renegotiate 
the socio-technical relations at work constitute competence. Conceptualizing competence as “envi-
sioning new possibilities” points to this evaluative and reflective ability. 
Such a conceptualization of competence is in alignment with the more recent IS debates on how vari-
ous strategies for digital transformation are continuously in the making with no foreseeable end (Cha-
nias et al., 2019). For better or worse, this ever-emergent conceptualization of competence as ‘envi-
sioning new possibilities’ has long-term consequences for employees as well as IS scholars. Today, 
the constant evaluation and “continual negotiation” (Winter et al., 2014, p. 260) of goals, practices and 
tools become not just a management responsibility but an exercise on the employee level. Turning this 
new responsibility into a useful tool—as opposed to added stress at work—requires specific measures. 
Rather than focusing on what competences one needs to work with a specific IT artifact, the manage-
ment and research focus needs to shift towards equipping individuals with an evaluative and reflective 
understanding of their work relations. Despite the obvious emphasis in the Swedish academic sector to 
improve social media communication and for all the increasing work pressure on communication prac-
titioners, little interventionalist effort was seen in any of the 15 faculties in this study to implement 
methods and tools to enhance employees’ evaluative abilities. We argue that, just as the emergence of 
infrastructural digital technologies requires turning the current evaluation approaches on its head, for 
instance, in social media marketing (see Hoffman and Fodor, 2010), there is also a need to revisit the 
criteria for evaluating employees’ performance and competence. 
In the face of digital technologies, the recent research calls in IS invite scholars to revisit the concepts, 
categories and approaches that have so far shaped our understanding of working life (Tilson et al., 
2010; Winter et al., 2014). These calls specifically recommend that when a study is branded as a study 
of digital X (e.g. digital competence), it needs to suggest new insights around the phenomenon X in 
relation to digitalization, rather than simply selling old wine in new bottles (Baiyere, Gupta, Grover, 
Woerner and Lyytinen, 2017; Orlikowski and Scott, 2016). The scholarship on digital competence in 
general, and in IS in particular, has predominantly focused on the importance of individuals’  compe-
tence to use particular IT artifacts in performing organizational tasks (see Wang and Haggerty, 2009; 
Davis et al., 2009; Davis, 2013). To extend and suggest new insights to the previous IS literature on 
competence, we have 1) argued for extending the IS focus beyond IT artifacts implemented and used 
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in single organization, 2) emphasized on understanding competence beyond the ability of individuals 
to work with specific digital tools, and 3) responded to the recent IS research agendas that emphasize 
the importance of examining the role of dynamic capabilities which allow firms to repeatedly and con-
tinuously adapt to the transformative effects of digitalization (Vial, 2019). Identifying the mechanisms 
for such a “continual negotiation (Winter et al., 2014), or as Teece (2014) puts it, “continued renewal” 
(p. 332) of goals, practices and tools is at the heart of dynamic capabilities (Vial, 2019). To conceptu-
alize competence as the employees’ evaluative and reflective view toward their work is to highlight 
one such mechanism.  

7 Limitations and Suggestions for Further Research 
Our hope was to bring the role of digitalization on the broader context of work and competence into 
focus. To do so, we argued for investigating the digitalization of practices and their related compe-
tences, hence the title of the paper. However, our methodology is limited to in-depth interviews and 
does not include more immersed data gathering methods such as observations or shadowing of practi-
tioners’ daily activities which underline their practice. Future research can thus continue the focus on 
the digitalization of profession-based practices using such methods and in various professions. Fur-
thermore, the specific definition of competence provided here might be valid in the context of com-
munication practitioners. What we suggest could be tested for generalizability in future research is the 
implications of defining competence as a dynamic capability including the effects of evaluative tools 
and mindsets in dealing with multivocality and added work stress. Finally, our developed analytic lens 
is particularly meaningful for analyzing the communication related practices. What can be followed 
when studying the digitalization of other professions is our process for identifying the core characteris-
tics of a profession in a structured way and identifying the way digitalization transforms those integral 
characteristics. However, for those interested in the field of digital communication, exploring the rela-
tionship between the four multi-modal factors can generate useful insights about what parameters are 
likely to contribute to a higher level of competence in digital communication and how. 

8 Conclusion  
Our aim was to understand what constitutes competence at work in times of digitalization. We found 
that competence can be conceptualized on two different levels: 1) optimizing existing resources, and 
2) envisioning new possibilities. The first conceptualization is a confirmation of the findings in previ-
ous studies of competence; competence as the individuals’ ability to understand work as is. The sec-
ond conceptualization of competence adds a critical savor to the individuals’ understanding of their 
work and stimulates them to reflect on and evaluate the exiting work relations. It is not only individu-
als’ understanding of their work that constitutes competence. It is also their critical ability, ever more 
facilitated by the flexible digital technologies, to constantly evaluate and reshape existing work rela-
tions. Eventually, digital competence in today’s world transforms the individuals from the executor—
appointed to carry out defined tasks with given tools and structures—to executives with the critical 
ability to evaluate goals, tools and structures. 
To conceptualize competence as an evaluative and reflective view toward work is to understand com-
petence in terms of a dynamic capability in the making rather than a pre-defined attribute to be pos-
sessed. However, this emerging formulation of competence has implications both for the IS research-
ers as well as communication practitioners. Apart from the stress caused by having to do more than 
what one is told, such multivocality on what needs to be done will influence our criteria in evaluating 
competent employees, particularly in contexts where work guidelines are less defined and performing 
work relies mainly on individuals’ interpretation of the situation. Thus, in practice, technologies and 
methods which enable the evaluative and comparative knowledge of what is possible as opposed to 
what is customary—including social media analytics in the case of communication profession—would 
be useful. Hence, application of such tools and methods should no longer be confined to optimizing 
business opportunities in the private sector. Our findings show that evaluation is no longer merely a 
business advantage, but a core constituent of competence in times of digitalization. 
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We interpret this stepwise distinction in individuals’ understanding as levels of competence. Level1 
refers to all the fundamental competences and Level2 refers to the nuances that complement the fun-
damental competences. By fundamental we mean the foundational and necessary understanding with-
out which a Level2 understanding cannot be developed. This Level1/Level2-pattern is traceable in the 
excerpts related to all the other factors as well. Looking at all the explanations in table 2 which shape 
the fundamental competences in this study, one common point is the need to understand and attend to 
the existing socio-technical work relations. The common point among all the explanations indicating a 
Level2 competence is the emphasis on a reflective and evaluative worldview to continuously renegoti-
ate the goals, technologies and practices to make new socio-technical relations possible. These com-
mon focus areas, we argue, result in two qualitatively different conceptions of competence, i.e., com-
petence as 1) optimizing existing resources, and 2) envisioning new possibilities.  
With little emphasis on the role of technology, earlier scholarship on competence has suggested that 
people’s understanding of their work constitute their competence at work (Sandberg, 2000). Concep-
tualizing competence as ‘optimizing existing resources’ points to such understanding and attention to 
the existing socio-technical relations at work. That is, the ability to understand and respond to what is. 
Today’s flexible digital technology turns competence to the ability to understand and respond to what 
is becoming. Such digital technology, as shown throughout this paper, has an instrumental role in 
providing individuals with a variety of alternatives, and hence with an evaluative and reflective view 
towards the present goals, practices and tools. Thus, being a motivated employee, or merely having the 
skills to perform the defined tasks by using a certain artifact, as has been the presumption of the (IS) 
scholarship on digital competence, is no longer enough. Rather, it is the application of digital technol-
ogies for developing an evaluative and reflective view which enhances the individuals’ competence 
and influences their adoption of certain technologies and the skills to work with them. In other words, 
given the effects of digitalization, employees’ reflective ability to constantly evaluate and renegotiate 
the socio-technical relations at work constitute competence. Conceptualizing competence as “envi-
sioning new possibilities” points to this evaluative and reflective ability. 
Such a conceptualization of competence is in alignment with the more recent IS debates on how vari-
ous strategies for digital transformation are continuously in the making with no foreseeable end (Cha-
nias et al., 2019). For better or worse, this ever-emergent conceptualization of competence as ‘envi-
sioning new possibilities’ has long-term consequences for employees as well as IS scholars. Today, 
the constant evaluation and “continual negotiation” (Winter et al., 2014, p. 260) of goals, practices and 
tools become not just a management responsibility but an exercise on the employee level. Turning this 
new responsibility into a useful tool—as opposed to added stress at work—requires specific measures. 
Rather than focusing on what competences one needs to work with a specific IT artifact, the manage-
ment and research focus needs to shift towards equipping individuals with an evaluative and reflective 
understanding of their work relations. Despite the obvious emphasis in the Swedish academic sector to 
improve social media communication and for all the increasing work pressure on communication prac-
titioners, little interventionalist effort was seen in any of the 15 faculties in this study to implement 
methods and tools to enhance employees’ evaluative abilities. We argue that, just as the emergence of 
infrastructural digital technologies requires turning the current evaluation approaches on its head, for 
instance, in social media marketing (see Hoffman and Fodor, 2010), there is also a need to revisit the 
criteria for evaluating employees’ performance and competence. 
In the face of digital technologies, the recent research calls in IS invite scholars to revisit the concepts, 
categories and approaches that have so far shaped our understanding of working life (Tilson et al., 
2010; Winter et al., 2014). These calls specifically recommend that when a study is branded as a study 
of digital X (e.g. digital competence), it needs to suggest new insights around the phenomenon X in 
relation to digitalization, rather than simply selling old wine in new bottles (Baiyere, Gupta, Grover, 
Woerner and Lyytinen, 2017; Orlikowski and Scott, 2016). The scholarship on digital competence in 
general, and in IS in particular, has predominantly focused on the importance of individuals’  compe-
tence to use particular IT artifacts in performing organizational tasks (see Wang and Haggerty, 2009; 
Davis et al., 2009; Davis, 2013). To extend and suggest new insights to the previous IS literature on 
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in single organization, 2) emphasized on understanding competence beyond the ability of individuals 
to work with specific digital tools, and 3) responded to the recent IS research agendas that emphasize 
the importance of examining the role of dynamic capabilities which allow firms to repeatedly and con-
tinuously adapt to the transformative effects of digitalization (Vial, 2019). Identifying the mechanisms 
for such a “continual negotiation (Winter et al., 2014), or as Teece (2014) puts it, “continued renewal” 
(p. 332) of goals, practices and tools is at the heart of dynamic capabilities (Vial, 2019). To conceptu-
alize competence as the employees’ evaluative and reflective view toward their work is to highlight 
one such mechanism.  

7 Limitations and Suggestions for Further Research 
Our hope was to bring the role of digitalization on the broader context of work and competence into 
focus. To do so, we argued for investigating the digitalization of practices and their related compe-
tences, hence the title of the paper. However, our methodology is limited to in-depth interviews and 
does not include more immersed data gathering methods such as observations or shadowing of practi-
tioners’ daily activities which underline their practice. Future research can thus continue the focus on 
the digitalization of profession-based practices using such methods and in various professions. Fur-
thermore, the specific definition of competence provided here might be valid in the context of com-
munication practitioners. What we suggest could be tested for generalizability in future research is the 
implications of defining competence as a dynamic capability including the effects of evaluative tools 
and mindsets in dealing with multivocality and added work stress. Finally, our developed analytic lens 
is particularly meaningful for analyzing the communication related practices. What can be followed 
when studying the digitalization of other professions is our process for identifying the core characteris-
tics of a profession in a structured way and identifying the way digitalization transforms those integral 
characteristics. However, for those interested in the field of digital communication, exploring the rela-
tionship between the four multi-modal factors can generate useful insights about what parameters are 
likely to contribute to a higher level of competence in digital communication and how. 
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Our aim was to understand what constitutes competence at work in times of digitalization. We found 
that competence can be conceptualized on two different levels: 1) optimizing existing resources, and 
2) envisioning new possibilities. The first conceptualization is a confirmation of the findings in previ-
ous studies of competence; competence as the individuals’ ability to understand work as is. The sec-
ond conceptualization of competence adds a critical savor to the individuals’ understanding of their 
work and stimulates them to reflect on and evaluate the exiting work relations. It is not only individu-
als’ understanding of their work that constitutes competence. It is also their critical ability, ever more 
facilitated by the flexible digital technologies, to constantly evaluate and reshape existing work rela-
tions. Eventually, digital competence in today’s world transforms the individuals from the executor—
appointed to carry out defined tasks with given tools and structures—to executives with the critical 
ability to evaluate goals, tools and structures. 
To conceptualize competence as an evaluative and reflective view toward work is to understand com-
petence in terms of a dynamic capability in the making rather than a pre-defined attribute to be pos-
sessed. However, this emerging formulation of competence has implications both for the IS research-
ers as well as communication practitioners. Apart from the stress caused by having to do more than 
what one is told, such multivocality on what needs to be done will influence our criteria in evaluating 
competent employees, particularly in contexts where work guidelines are less defined and performing 
work relies mainly on individuals’ interpretation of the situation. Thus, in practice, technologies and 
methods which enable the evaluative and comparative knowledge of what is possible as opposed to 
what is customary—including social media analytics in the case of communication profession—would 
be useful. Hence, application of such tools and methods should no longer be confined to optimizing 
business opportunities in the private sector. Our findings show that evaluation is no longer merely a 
business advantage, but a core constituent of competence in times of digitalization. 
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Abstract  
As flexibility and generativity of digitized information continuously afford new possibilities, a significant 
challenge for organizations becomes pinpointing forms and kinds of practice that are befitting from various 
aspects. Two overarching digitization eras have so far determined the greatness of the challenge for or-
ganizations; ‘computerization’, and ‘the Internet’. Today, a third era of digitization is marked by the emer-
gence of digitized products. As an increasing number of code lines and software are being incorporated in 
previously physical products such as cars, they can be used as complete products on one layer, and simul-
taneously turn into platforms enabling other firms to develop and integrate new components, content, or 
services on another layer. As digital product platform’s multiple design layers need to be open to various 
applications and agendas, their development requires new justifications and approaches for organizing 
work. By looking into the characteristics of digital product platforms, we discuss the shifts in the work of 
engineers as they engage in developing digitized products along three main courses of action. We illustrate 
how these courses of action are formed based on the requirements of developing digital product platforms 
rather than managerial presuppositions.  
Keywords: digital product platforms, digitization, organizing, work, engineers 

 

1 Information Digitization Eras and the Emerging IS Research  
With the advent of information digitization and its accompanying globalization course, the ‘what’s and 
‘how’s of work are defined by logics and trends that extend beyond the managerial imperative in a single 
organization (Winter, Berente, Howison and Butler, 2014). As ‘flexibility’ and ‘generativity’ of digitized 
information continuously afford new possibilities, a significant challenge for organizations becomes pin-
pointing forms and kinds of practice that are befitting from an economic, ethical, safety and security stance 
(Brynjolfsson and McAfee, 2014). Information Systems scholarship is prolific with research on how infor-
mation technologies have both supported and altered work, and how organizations have responded to these 
changes (Alter, 2008; Vessey, Ramesh and Glass, 2002). The challenge is not new then; it is the scope of 
the challenge that guides organizations and consequently IS research into a new direction. 

So far, two overarching digitization eras have determined the greatness of the challenge for organizations; 
‘computerization’, and ‘the Internet’ (Yoo, Henfridsson and Lyytinen, 2010; Tilson, Lyytinen and 
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Sorensen, 2010). With the emerging computing power, in the first era, organizational challenges were as-
sociated with improving the efficiency of internal operations and decision making. With the advent of net-
enabled firms, in the second era, the focus was on how collaborative systems, knowledge management and 
e-business systems assisted competitive capability in a distributed network of firms (Yoo, et al., 2010; 
Tilson et al., 2010). The ongoing efforts for efficiency and flexibility brought by information digitization 
today is snowballing into the emergence of a third digitization era; the era of ‘digital product platforms’, 
with organizing challenges of its own (Yoo et al., 2010). 

Digital product platforms such as iPads or more recently autonomous cars, can be used as complete products 
on one layer, and simultaneously enable other firms such as traffic or weather agencies, or app developers 
outside the industry to develop and integrate new components, content, or services on another layer (Yoo 
et al., 2010). A digital product platform’s multiple design layers are thus open to new designs and applica-
tions and indicate multiple and conflicting goals and agendas in the process of their development. In the 
automotive industry, for instance, apart from the benefits of information digitization, such as big data sim-
ulations and virtual modelling in design and development processes, the industry will sow profits from 
facilitating users with digital services and autonomous driving assistance integrated in the car. (Khare, 
Stewart and Schatz, 2016). 

To provide users with these services, extensive organizing is required for software design and development 
processes. Additionally, the car of the future needs to be able to not only monitor its own working parts and 
the safety of conditions around it in real time, but also to communicate with other vehicles and with an 
increasingly intelligent roadway infrastructure (Khare et al., 2016, Gao et al, 2014). These changes indicate 
that cars will be more like integrators of multiple technologies, productive data centers (Khare et al., 2016) 
and ultimately like apps-on-wheels rather than metal boxes (Khoushik and Mehl, 2015). The ability to 
quickly integrate multiple technologies such as traditional products with digital components and services 
will then have profound implications for organizing in the third digitization era. 

A prominent implication relates to forming new research agendas within IS (Lyytinen et al., 2016). For 
instance, as we move from computerization and the age of net-enabled firms to the age of digital product 
platforms with increased innovation capabilities, rather than focusing on how the implementation and uses 
of information technology will affect the efficiency of organization’ internal processes, scholars can ask 
what organizing processes can best support the development of new digital technologies. Like the earlier 
agendas, this new line of inquiry focuses on the relation between digital technologies and organizing pro-
cesses. Unlike them, the focus is now on the development of these technologies rather than their use. 

In this light, we have taken digital product platforms as an example of today’s digital technology, and asked 
“how do the characteristics of work for developing digital product platforms impact processes of organiz-
ing”. To provide a research context for investigating the effects of developing digital product platforms on 
organizing, we have selected the automotive industry as being involved in developing autonomous cars, i.e. 
a case in point for digital product platform. By looking at the engineers’ work as they develop product lines 
for autonomous cars, we provide detailed real-case examples of how the technological characteristics of 
developing digital product platforms creates new work conditions. We have then discussed how these new 
work conditions are perceived to influence their related organizing processes. 

In doing so, we address the practical implications of pervasive digitization for organizations involved in 
rapid product development contexts, such as digital platform owners. As could be anticipated, a practical 
challenge for these organizations is forming organizing processes that will support fast and adaptive product 
development in a thriving ecosystem of heterogenous firms. Our theoretical contributions include aligning 
the way we think about organizing with the current phenomena of interest in IS. This is arguably a compli-
cated task as the phenomenon of interest in IS is a moving target, changings rapidly with changes in infor-
mation technology (Gregor, 2018). 
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2 Digitization of Physical Products: Developing Digital Product 
Platforms 

Today, the impact of cheaper, smaller, and more powerful computers has reached beyond corporate 
backrooms (Tilson et al, 2010, Yoo et al, 2010) into nearly all aspects of life (Sorensen, 2017). The contin-
uously developing computation capabilities tied with the communication and connection potentials result-
ing from the emergence of the Internet (Yoo, 2010) has led to the digitization of many established physical 
products, such as books, music files, cameras or cars (Yoo et al, 2010). Such Digitization refers to the 
technical process of encoding analog information into digital format (Tilson et al., 2010, Yoo et al, 2010) 
in physical products which arguably is different from what is known as digitalization. 

We distinguish digitization from digitalization i.e., the process of “applying digitizing techniques to broader 
social and institutional contexts” (Tilson et al, 2010: p.2) where digital technologies are used (Hukal and 
Henfridsson, 2017). In this study, we focus on digitization and when we refer to digital technologies, what 
we have in mind is digitized products (in this case, a digitized car) as an incorporator of various digital 
technologies. The reason for doing so is that we intend to tackle the technical particularities of development-
digitizing physical products-rather than the processes of applying or using these products in broader social 
contexts. 

Digitization of physical products relies on a continuous carrying out of new combinations of digital and 
physical components for developing novel products (Yoo, et al., 2010). As firms increasingly embed digital 
components into physical products, an ensemble of components from a set of heterogeneous firms are in-
corporated in the product. This way, a prominent characteristic of digitized products is that, they can be 
simultaneously a product and a platform, enabling other firms to invent novel components such as new 
applications and supplementary hardware accessories each of which can expand the basic functionality of 
the product. Yoo et al., (2010) argue that digital product platforms, such as iPads, Google Maps or autono-
mous cars have a few characteristics that are fundamental to their design and development, and that tend to 
affect organizing processes supporting their development. Below, we have summarized these characteris-
tics based on Yoo et al.’s arguments, as we have understood and used them in our work to show the effects 
of digitization on organizing processes: 

Enabling: by allowing other firms to create applications and complementary components, digital 
products act as platforms enabling various heterogenous firms to develop their own components 
and products. To act as both a product in one layer, and an enabling platform on another layer, the 
architecture of the digitized product needs to be designed in ways that will allow its components to 
be connected to components developed by not only the firms inside the industry but also to those 
outside the industry.  

Recombinable: once the components of a product are intended for being connectable or integrable 
with/in other components developed by heterogenous firms, they offer generativity. Generativity 
refers to a technology’s overall capacity to produce new contexts for development and usage that 
is unprompted, unplanned and usually driven by large, varied, and uncoordinated audiences. Every 
time the development or application context differs, the components need to have the capacity to 
be recombined in a new ensemble of components which result in a new development or use context. 
This means that their architecture needs to be designed so that changes in combination of compo-
nents does not lead to changes in the core features of these components. This will increase effi-
ciency and flexibility. 

Product agnostic: having the capacity to be recombined in unprompted ensembles implies that the 
designers of digital product platforms cannot fully know how the components will be used. This is 
because the product does not have a fixed boundary which will mark when the product is complete. 
An iPad or a smart phone, for instance, are never complete products. Their boundaries change as 
long as there are applications that could be integrated in them. Thus, the components in a digital 
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product platform belong to different design hierarchies rather than the single design hierarchy of a 
given product. Hence, these components are product agnostic and their designers cannot anticipate 
all the possible ways in which these products will be recombined. 

Doubly distributed: digital product platforms are enablers for other firms for further development. 
Thus, the platform owner’s ability lies in mobilizing a vibrant network of firms that can generate 
new contexts for design and use. In such an ecosystem, the value, control and the knowledge of 
developing digital product platforms is distributed across multiple firms. Since, the key here is 
attracting a large number of unexpected development scenarios by firms outside the industry as 
well as those inside the industry, the knowledge and value sources are doubly distributed. 

The above-mentioned features are not exclusive; rather they are interrelated and overlapping. Our separa-
tion of them is only for analytical convenience. Yoo et al. (2010) explain that these features are consequen-
tial when it comes to the rationale for designing and evolving specific organizational arrangements. Our 
aim is to identify and describe how developing product—which are supposed to be enabling platforms for 
unknown future designs, with distributed knowledge and value bases— will affect various aspects of work 
inside firms. Next, we explain the research setting where we investigated how these features could affect 
organizing, followed by a description of our data gathering as well as data analysis methods. 

3 Research Setting 
The OEM (original equipment manufacturer) we have selected as the setting for our study has been focused 
on a fundamental reorganization process that aims at reducing the decision-making hierarchy and promot-
ing an upward development structure. The company’s emphasis on shaping processes and structures in a 
bottom-up way have coincided with its investments in developing autonomous cars. Since making autono-
mous cars is still at its early stages, even for OEMs with a long record in the automotive industry, the work 
guidelines and development requirements remain largely undefined to this date. The focus on minimizing 
decision-making hierarchies and an upward development structure then appears to be inevitably fitting. 
Besides the promised benefits of reduced hierarchy and distributed decision-making, there are also draw-
backs. The younger engineers who are mostly in charge of developing product lines for autonomous cars 
find it increasingly challenging to be left to their own devices when it comes to setting product requirements 
and establishing work procedures. However, they are also aware that, given the newness of the products 
they are developing, it is practically impossible to have clear goals and structures before product lines are 
actually developed and, that only in retrospect, it would be possible to refine goals, requirements, models 
and procedures. 
A smaller part of this challenge is thus motivated by the senior engineers assuming a more supervisory role 
than being immersed in product development. A larger share of the challenge is however prompted by the 
unconventionality of the work required for developing product lines for autonomous cars. Given the rather 
newness of the work requirements as well as the ongoing reorganization processes, we found little benefit 
in focusing on how organizing processes are inherited from management to the organizational teams in a 
bottom-down approach. Instead, we have studied the daily practices of the engineers to explore how organ-
izing processes are shaped around and adapted to these daily practices. To do so, we have focused on the 
work of one particular squad; IVCcore. ‘Squads’ are names given to teams assigned to developing specific 
product lines. IVCcore squad is the abbreviation for Integrated Vehicle Control team which exists in the 
company’s software development division and consists of 8 engineers. To put it simply, IVCcore squad has 
been in charge of two major development lines since its formation. Firstly, the squad has embarked on 
integrating the electric control units (ECUs) for three fundamental vehicle motions, including propulsion, 
steering, and braking in a single ECU. Secondly, the team has been modifying the ECUs to be eventually 
applied in autonomous driving (AD). Given this description, the squad’s work is expected to illustrat an 
exemplary shift in practice and organizing necessary not just for developing products, but also for develop-
ing digital product platforms that are open to future modification and application. Following the squad’s 
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work has therefore been a useful strategy for capturing a shift from previous work and organizing arrange-
ments.  

4 Data Gathering 
Given the exploratory nature of our study, we have followed the work of other researchers who have 
adopted an iterative approach1 (Leonardi and Bailey, 2008; Henfridsson, Mathiassen and Svahn, 2014; 
Svahn, Mathiassen and Lindgren, 2017). Starting with initial interviews of mid-management and senior 
engineers, we first acquired a preliminary overview of the company’s agendas related to the development 
of autonomous cars. The initial interviews were mainly aimed at understanding what divisions of the or-
ganization were specifically dedicated to research and development of autonomous product lines and how 
the human resources and competences were distributed across developer teams. Based on these initial in-
terviews, we were able to identify the key informants in divisions of interest who then directed us to the 
IVCcore squad. The observation of the IVCcore squad started in October 2018 and is still ongoing. The 
observation sessions have included at least 3 complete work days weekly, and 1 day dedicated to an over-
arching analysis of data that could be used for devising research strategies for the week after.  
The IVCcore squad consists of 8 developer engineers all seated in the same office area without any parti-
tions dividing them. This spatial specification allows them to engage in conversations constantly to brain-
storm, troubleshoot or discuss issues related to their work. The first author who has been conducting the 
observations, has been seated in the same area with the team. As there are no partitions separating the team 
members, it has been possible for the researcher to both see and hear the team members performing their 
work easily. During observations, we have been writing careful fieldnotes making sure to record not only 
the activities of the team, and the artifacts they use, but also the topics discussed by the team members as 
they engage in conversations to perform their work. These notes have assisted us to pose follow up ques-
tions and inquire about the tasks and challenges in the team. This strategy has usually resulted in exploring 
new topics and areas of the squad’s work that could be further explored. Relevant conversations have been 
audio recorded and subsequently analyzed by the end of each week. This research design as well as the 
spatial arrangement during observations has allowed for witnessing things as they occur. Our observations 
thus have resembled what Hennik, Hutter and Bailey (2010) describe as “watching an unfolding drama 
unfold with characters, events and story lines” (p. 170). 
By following the conversation topics among team member as well as their activities on a daily basis, we 
have been able to develop tentative tables that are intended for capturing phases of product development, 
activities, challenges, planning, and structure of work for the IVCcore squad (see table 2). To make sure 
that we have understood the observed activities and recorded all topics discussed in the group, we have 
conducted semi-structured interviews with the squad members where these tables were filled with the help 
of each interviewee confirming that both the observed topics were relevant and that the descriptions of 
technical issues in projects and tasks matched the engineers work.  
 

 What   How   
Phases to AD Goal Task Challenge Planning phases  Order Special to AD 
       

       
       
       

Table 1. The work of IVCcore based on phases of product development 

As is clear in table 1, the phases of product development extend a storyline describing the product-related 
projects the IVCcore squad has and will be taking on. The left half of the table presents what the squad 

 
1 The data gathering phases are described in table 2 in appendix A.  
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does, establishing a narrative history for the team’s work which can help outline the key properties of order 
and structure (Van de Ven and Huber, 1990) as the team’s work proceeds. The right half of the table indi-
cates how the projects and tasks are planned for. Each member of the squad has been scheduled for two in-
depth interviews; one interview dedicated to what the work entailed and one dedicated to how the work was 
structured and planned for. The data in this paper is based on the above-mentioned interviews as well as 
the entire field investigation until April 2019.  

5 Data Analysis 
By focusing on forming the interview tables, we have intended to make the details of our observations and 
interviews transparent. This method has helped to, 1. summarize the most prominent themes of our obser-
vations, 2. make the interviewees’ own classification of events clear, and 3. follow a “disciplined pursuit 
and analysis of the data” (Sarker, Xiao and Beaulieu, 2013). The interview durations ranged among 60- 75 
minutes. Once the interviews were done, there were 8 tables -developed through 16 interviews- illustrating 
the work of IVCcore squad based on the way each interviewee had framed and phrased their work. In the 
first analysis phase, the 8 tables were compared and contrasted to formulate a single table that is illustrative 
and comprehensive of the IVCcore’s work based on all 16 interviewees. This was the inductive phase of 
the analysis where we emphasized telling a story in detail and avoiding the risk of missing parts that lied 
outside the scope of a theory (Walsham, 1995). 
The second phase of analysis included looking for a shift in the logic and strategies of structuring work as 
the team focused more on the development of functionalities for AD. As clear in table 2, an important probe 
during interviews was whether any part of what they were doing was necessarily related to making auton-
omous cars and not a traditional car. The purpose of this probe was to distinguish between activities or 
forms of practice which are accommodating towards future adaptations and applications by multiple users 
which are unclear and uncoordinated at the time of development. In a third analysis round, we looked for 
how these shifts were relevant to the characteristics of digital product platforms as described by Yoo et al. 
(2010). For instance, we looked at how being an “enabling” platform affects what engineers do and how 
they do it. By doing so, we hoped to move beyond a mere description of events and bind the empirical 
phenomenon to the cumulative research on organizing, and thus aim for a more compelling story of our 
digital age (Henfridsson, 2014).As might be expected, our analysis was an iterative process including sev-
eral rounds of going back and forth between interviews, as well as trying to make sense out of sometimes 
conflicting issues between observations and interviews. We have presented the result of this iterative pro-
cess in the next section. 

6 The Work of the IVCcore squad 
The events identified at the field during our time with the IVCcore squad, through both observations and 
interviews, can so far be categorized into 3 overarching courses; 1, developing an integrated vehicle control 
unit for the three main motions of the car, i.e., propulsion, steering and braking, and 2, modifying the ar-
chitectural model for the integrated control unit, and 3. revamping organizational arrangements to support 
the current work. These three courses correspond to the main work of the IVC core, the architectural model 
of the product lines for autonomous cars, and 3, organizational arrangements for the development of these 
products. As mentioned previously, the subject of the interviews has been two very general questions of 
“what do you do”, and “how do you plan or order your work”. Below, we have presented these three major 
courses of action, illustrating the features of the work, the architectural model and the organizational design 
with excerpts from the interview transcripts. 

6.1 Integrating Vehicle Control Units 
The electric control units for the three main motions of the car have been separate components. For a faster, 
more seamless communication between these control units, as well as reducing extra weight of several 
hardware that each carry a separate control software, integration sounds like a smart idea. Especially in the 
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case of electric and later autonomous cars, an integrated vehicle control (IVC) unit gives hope of a higher 
battery efficiency and a more fluent communication between propulsion, braking, and steering control units. 
Another issue is that, in traditional cars, where a driver still has had the control of the steering in the car, 
there has been no control unit for steering. In autonomous cars, there would be a need to replace human 
driver’s control with an extra ECU for steering. This would mean adding to the complexities of having 
multiple components for control. Therefore, it is now favorable to put effort and time into improving the 
efficiency of the vehicle control. 

The integration of the control units includes dedicating a considerable amount of time and human compe-
tence to research and development as this is a new trend. Yet, it is of high importance for OEMs to develop 
IVCs in-house. The in-house development does not so much target replacing the supplier-made components 
as it desires to gain control of the main vehicle motion software. Previously, the practice of developing IVC 
unit was not worth dedicating organizational resources such as time, money and human competence since 
it would only add to the efficiency of the car. Today, efficiency would be added value, the main catch is 
that as the car needs to be ready for being connected to external sources of command such as a remote 
controller, or the Internet of things, the control software needs to be modifiable on the spur of the moment. 
An in-house development would equip the OEMs with the knowledge of how the IVC runs at its core, and 
with the ability to customize the control according to the requirements of any future project in collaboration 
with other firms. 

Integrating the control unit entails iterative rounds of analyzing the requirements, planning, prototyping, 
developing, testing and modifying. First, a prototype environment should be set up for producing a clone-
like ECU like the ones made by a supplier. This is to make sure that the group has the capability of produc-
ing the exact same powerful ECU that was previously made by a supplier. Next, a model of the desirable 
IVC would be sketched and then tested in the simulation environment. Then the functionalities of the core 
ECUs would be integrated, an undertaking that would take months. The software would be tested in simu-
lation in many iterations. Next the software would be flashed on the ECU hardware and this would also be 
tested in simulation. Once all these simulation tests are checked out, it would be the time to test the IVC in 
the car. This is a landmark for the squad to know that they have gained the core control of the car. Next 
step into making the car of the future would be to develop an integration layer that allows the control of the 
car to be controlled by any external source such as a remote controller or other partners. This task includes 
developing interfaces for connecting the IVC to various sources of command. 

These partners are not just other OEMs focused on developing digital drivers. Rather, they can be firms 
outside the automotive industry with hands-on experience in neural networking, deep learning and devel-
oping digital drivers. The IVCcore squad has been involved in projects where a collection of firms, each 
with their own specific field of expertise, bring in their own components. But for the cars to be autonomous, 
these firms need the IVC squad to prepare the car as a platform for their components to grow. In the excerpt 
below, the engineer is explaining how their work entails turning the car into an enabling platform for other 
firms: 

Yes. So, uh, how can I say this! They have some goals in this project for demonstrating some au-
tonomous drive functions. And our part in that is not developing the autonomous driver. But we're 
delivering the car, and that with an interface to connect to the AD functionality. So, someone else 
will tell us steer this or that way, drive forward, or brake. So, someone else commands and we will 
just be the slaves in that [functionality demonstration], they [the outside partner] will request us 
to do that. So yeah, it’s like we're delivering an enabler for them. 

To provide an enabling platform for other parties, the initial phases of developing the vehicle control soft-
ware has focused on two different functional layers. The core layer belongs to the control of the car. The 
other layer belongs to developing automatic driving assistance (ADAS) functionalities such as adaptive 
cruise control (ACC), as well as fully autonomous drive (AD) functionalities such as automatic valet park-
ing (AVP), which will use the core control functionalities in the bottom layer to work. Any future use case 
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does, establishing a narrative history for the team’s work which can help outline the key properties of order 
and structure (Van de Ven and Huber, 1990) as the team’s work proceeds. The right half of the table indi-
cates how the projects and tasks are planned for. Each member of the squad has been scheduled for two in-
depth interviews; one interview dedicated to what the work entailed and one dedicated to how the work was 
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they do it. By doing so, we hoped to move beyond a mere description of events and bind the empirical 
phenomenon to the cumulative research on organizing, and thus aim for a more compelling story of our 
digital age (Henfridsson, 2014).As might be expected, our analysis was an iterative process including sev-
eral rounds of going back and forth between interviews, as well as trying to make sense out of sometimes 
conflicting issues between observations and interviews. We have presented the result of this iterative pro-
cess in the next section. 

6 The Work of the IVCcore squad 
The events identified at the field during our time with the IVCcore squad, through both observations and 
interviews, can so far be categorized into 3 overarching courses; 1, developing an integrated vehicle control 
unit for the three main motions of the car, i.e., propulsion, steering and braking, and 2, modifying the ar-
chitectural model for the integrated control unit, and 3. revamping organizational arrangements to support 
the current work. These three courses correspond to the main work of the IVC core, the architectural model 
of the product lines for autonomous cars, and 3, organizational arrangements for the development of these 
products. As mentioned previously, the subject of the interviews has been two very general questions of 
“what do you do”, and “how do you plan or order your work”. Below, we have presented these three major 
courses of action, illustrating the features of the work, the architectural model and the organizational design 
with excerpts from the interview transcripts. 

6.1 Integrating Vehicle Control Units 
The electric control units for the three main motions of the car have been separate components. For a faster, 
more seamless communication between these control units, as well as reducing extra weight of several 
hardware that each carry a separate control software, integration sounds like a smart idea. Especially in the 
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case of electric and later autonomous cars, an integrated vehicle control (IVC) unit gives hope of a higher 
battery efficiency and a more fluent communication between propulsion, braking, and steering control units. 
Another issue is that, in traditional cars, where a driver still has had the control of the steering in the car, 
there has been no control unit for steering. In autonomous cars, there would be a need to replace human 
driver’s control with an extra ECU for steering. This would mean adding to the complexities of having 
multiple components for control. Therefore, it is now favorable to put effort and time into improving the 
efficiency of the vehicle control. 

The integration of the control units includes dedicating a considerable amount of time and human compe-
tence to research and development as this is a new trend. Yet, it is of high importance for OEMs to develop 
IVCs in-house. The in-house development does not so much target replacing the supplier-made components 
as it desires to gain control of the main vehicle motion software. Previously, the practice of developing IVC 
unit was not worth dedicating organizational resources such as time, money and human competence since 
it would only add to the efficiency of the car. Today, efficiency would be added value, the main catch is 
that as the car needs to be ready for being connected to external sources of command such as a remote 
controller, or the Internet of things, the control software needs to be modifiable on the spur of the moment. 
An in-house development would equip the OEMs with the knowledge of how the IVC runs at its core, and 
with the ability to customize the control according to the requirements of any future project in collaboration 
with other firms. 

Integrating the control unit entails iterative rounds of analyzing the requirements, planning, prototyping, 
developing, testing and modifying. First, a prototype environment should be set up for producing a clone-
like ECU like the ones made by a supplier. This is to make sure that the group has the capability of produc-
ing the exact same powerful ECU that was previously made by a supplier. Next, a model of the desirable 
IVC would be sketched and then tested in the simulation environment. Then the functionalities of the core 
ECUs would be integrated, an undertaking that would take months. The software would be tested in simu-
lation in many iterations. Next the software would be flashed on the ECU hardware and this would also be 
tested in simulation. Once all these simulation tests are checked out, it would be the time to test the IVC in 
the car. This is a landmark for the squad to know that they have gained the core control of the car. Next 
step into making the car of the future would be to develop an integration layer that allows the control of the 
car to be controlled by any external source such as a remote controller or other partners. This task includes 
developing interfaces for connecting the IVC to various sources of command. 

These partners are not just other OEMs focused on developing digital drivers. Rather, they can be firms 
outside the automotive industry with hands-on experience in neural networking, deep learning and devel-
oping digital drivers. The IVCcore squad has been involved in projects where a collection of firms, each 
with their own specific field of expertise, bring in their own components. But for the cars to be autonomous, 
these firms need the IVC squad to prepare the car as a platform for their components to grow. In the excerpt 
below, the engineer is explaining how their work entails turning the car into an enabling platform for other 
firms: 

Yes. So, uh, how can I say this! They have some goals in this project for demonstrating some au-
tonomous drive functions. And our part in that is not developing the autonomous driver. But we're 
delivering the car, and that with an interface to connect to the AD functionality. So, someone else 
will tell us steer this or that way, drive forward, or brake. So, someone else commands and we will 
just be the slaves in that [functionality demonstration], they [the outside partner] will request us 
to do that. So yeah, it’s like we're delivering an enabler for them. 

To provide an enabling platform for other parties, the initial phases of developing the vehicle control soft-
ware has focused on two different functional layers. The core layer belongs to the control of the car. The 
other layer belongs to developing automatic driving assistance (ADAS) functionalities such as adaptive 
cruise control (ACC), as well as fully autonomous drive (AD) functionalities such as automatic valet park-
ing (AVP), which will use the core control functionalities in the bottom layer to work. Any future use case 
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might require different functions in the car. For instance, for a budget version, the OEM and the service 
providers might decide to exclude certain functions in the car. As the engineers emphasized, the architecture 
for the vehicle control software needs to be prepared for such design variations: 

You cannot say what components you need in different projects. For example, you know, Drivemode 
is just about having integrated drive train module. So, it is just about, combining the inverter, 
gearbox and of course the motor for one wheel. So you will have IEMs for two wheels in the front 
and for that you don't need the ADAS functions. In fact, none of the ADAS functions is required. If 
you include ADAS functions in that particular project, then it has to be tested with those things and 
that effort is basically not required because those features are not needed. So, if you can take all 
the existing model and just say "okay I don't need this or that component and the model is still the 
same, then you need less effort to provide the required software for the project. (R5) 

6.2 Modifying the Product Architecture Model 
To put the importance of modifying the architectural model for autonomous cars into perspective, it is 
imperative to know how autonomous functionalities work. The core vehicle motion functions, propulsion, 
braking and steering each could be thought of as fundamental components that form the core layer of the 
vehicle control architecture. The integrated form of these core components is called IVCcore. These com-
ponents will then be mixed in certain combinations to provide the car with various automatic driving assis-
tance (ADAS) functions. ADAS functions include, for instance, adaptive cruise control (ACC) or, auto-
matic emergency braking (AEB), or lane keep assist (LKA) which already exist in many versions of today’s 
cars. These functions are called ADAScore and are placed in a second layer on top of the IVCcore, in the 
architecture model.  

ADAS functions are not to be mixed with fully autonomous driving (AD) functionalities. An AD function-
ality such as automatic valet parking (AVP), or platooning might require a combination of ADAS functions 
such as AEB or ACC for the car to be able to park itself in the parking lot without human intervention. AD 
functionalities, as expected, will need a lot of sensor fusion information for detecting objects around and 
interpreting the information that comes from the environment. AD functions are thus not the core functions 
of a car, rather they are built on the core functions of the car which are IVC and ADAS core. Additionally, 
as mentioned in the previous section, developing these functionalities is undertaken mostly by firms with 
sturdy knowledge and experience in neural networking and deep learning areas. Such firms are usually 
outside the automotive industry. For any prospective project, these firms might need certain ensembles of 
the core vehicle control components in the car to be activated in specific combinations. 

Thus, the enabling power of the OEMs to turn their car into a platform for other firms for developing their 
own products (AD functionalities) is heavily project-based. This all requires the architecture of the IVCcore 
and ADAScore to have the potential for allowing the components to be mixed and matched according to 
the requirements of each project. What affords the model with such a potential is two parameters. The 
components in the model need to be generic and modular. By generic, the engineers mean that the compo-
nents should only address the core functionalities of the car motion. That is, the components need to have 
the capacity to be connected to various sources of control or re-combined in various constellations for each 
project, without the project imposing inherent changes to the core architecture. By modular, the engineers 
mean that the communication, adaptor and control blocks for each vehicle motion needs to be separated in 
the model. This will help detecting faults in the architecture or customizing these blocks based on emerging 
requirements. 

In the previous vehicle motion architecture, these components were all integrated in each component, mak-
ing modification or fault detection a difficult task. Any tiny change would also require changing the rest of 
the components as well. So, turning an integral IVCcore architecture with integrated and inseparable com-
ponents—into a modular one—with separable and recombinable components—is an underlying pursuit 
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for the IVC engineers. The engineer below emphasizes the importance of having a modular architecture as 
the industry moves towards an ever more integration of software on the way towards autonomous cars: 

Even if there wasn't work being done for autonomous cars, the trend in the automotive industry is 
going more and more towards software. So, software in general is the biggest reason for changing 
the processes in the industry, I feel. Because, unlike a regular mechanical component—which takes 
a lot of time and money for development, which causes you not really being able to make many 
variants—in case of software, you just keep adding features, or removing them, or upgrading them. 
And when things are so dynamic, we should be able to have things ready prior, we cannot keep on 
addressing every small detail or every small update when we are already lacking in manpower and 
when the competition is so fast. We can't sit down and try to redo things we have done again and 
again; we have to mainly focus on how to improve our processes and methods right now. So devel-
oping autonomous cars is not the main reason. But I would say it makes it even more important. 
(R5) 

The respondent below explains how for different projects, various components such as sensor information 
would be fused in different parts of the vehicle motion architecture, and how these combinations can change 
in different projects: 

The thing is like there are these two cores: the IVC-core and ADAS-core. The core functionality, 
say, for example, understanding sensor information will be done over here [referring to the presen-
tation slide]. But this sensor information will also be fused, in ADAS-core and IVC-core. And de-
pending on the project, for example, in this Autopilot project, the controller is from IoT. So, all the 
sensor information, the process to censor information will be given to IoT, and IoT will say, "now 
steer this way, or, accelerate that way"…So, it is actually someone else deciding on how the vehicle 
should be controlled based on all this sensor information. And based on the project, it will actually 
differ. So, in Autopilot, the controller is the IoT. For Remote Control, it is actually a person sitting 
in front of one monitor who will actually, you know, do some steering… (R6) 

6.3 Reorganization of Human Competence 
A key event for this huge start-up company has been rearranging organizational processes and human re-
sources. There has been a lot of emphasis on Agile ways of working which according to the software man-
agers fit well into the requirements of the automotive industry as it is moving more and more into a software 
driven sector. Many of these managers come with a strong background in software development for the 
automotive industry and have long witnessed or been frustrated with the way the automotive industry has 
been relying majorly on mechanical engineering requirements. In their opinion, it is time for changing 
things around and start with software development when thinking about making a car. Therefore, organi-
zational processes and arrangements which support software-driven practices are to be favored. For in-
stance, fast iterations in software edition, less dependencies on suppliers, the need to invest more in human 
resources as opposed to expensive physical components, the possibility to try out new features which does 
not entail costly investments, and many other such instances separate the dynamics of the software world 
from that of the hardware world. Software development thus requires its own organizing rationale and flow.  

Agile management which is based on fast work iterations, shorter development cycles and regular inter-
team as well as intra-team communication seems to be a fitting style especially for software-oriented in-
dustries. Nevertheless, automobiles have since long included a large portion of software and this difference 
between the hardware world and the software world is not a new thing. Additionally, the Agile coach man-
agers in the company seemed to agree that Agile is a method which can be advantageous to even hardware 
divisions in certain aspects, even though the software word would collect a bigger portion of the benefit. 
Thus, the whole company has been dedicating a considerable amount of time and effort to settle for Agile 
working processes. The interesting point however is that Agile processes have seemed to be necessary for 
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might require different functions in the car. For instance, for a budget version, the OEM and the service 
providers might decide to exclude certain functions in the car. As the engineers emphasized, the architecture 
for the vehicle control software needs to be prepared for such design variations: 

You cannot say what components you need in different projects. For example, you know, Drivemode 
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and for that you don't need the ADAS functions. In fact, none of the ADAS functions is required. If 
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that effort is basically not required because those features are not needed. So, if you can take all 
the existing model and just say "okay I don't need this or that component and the model is still the 
same, then you need less effort to provide the required software for the project. (R5) 
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of a car, rather they are built on the core functions of the car which are IVC and ADAS core. Additionally, 
as mentioned in the previous section, developing these functionalities is undertaken mostly by firms with 
sturdy knowledge and experience in neural networking and deep learning areas. Such firms are usually 
outside the automotive industry. For any prospective project, these firms might need certain ensembles of 
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project, without the project imposing inherent changes to the core architecture. By modular, the engineers 
mean that the communication, adaptor and control blocks for each vehicle motion needs to be separated in 
the model. This will help detecting faults in the architecture or customizing these blocks based on emerging 
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for the IVC engineers. The engineer below emphasizes the importance of having a modular architecture as 
the industry moves towards an ever more integration of software on the way towards autonomous cars: 

Even if there wasn't work being done for autonomous cars, the trend in the automotive industry is 
going more and more towards software. So, software in general is the biggest reason for changing 
the processes in the industry, I feel. Because, unlike a regular mechanical component—which takes 
a lot of time and money for development, which causes you not really being able to make many 
variants—in case of software, you just keep adding features, or removing them, or upgrading them. 
And when things are so dynamic, we should be able to have things ready prior, we cannot keep on 
addressing every small detail or every small update when we are already lacking in manpower and 
when the competition is so fast. We can't sit down and try to redo things we have done again and 
again; we have to mainly focus on how to improve our processes and methods right now. So devel-
oping autonomous cars is not the main reason. But I would say it makes it even more important. 
(R5) 

The respondent below explains how for different projects, various components such as sensor information 
would be fused in different parts of the vehicle motion architecture, and how these combinations can change 
in different projects: 

The thing is like there are these two cores: the IVC-core and ADAS-core. The core functionality, 
say, for example, understanding sensor information will be done over here [referring to the presen-
tation slide]. But this sensor information will also be fused, in ADAS-core and IVC-core. And de-
pending on the project, for example, in this Autopilot project, the controller is from IoT. So, all the 
sensor information, the process to censor information will be given to IoT, and IoT will say, "now 
steer this way, or, accelerate that way"…So, it is actually someone else deciding on how the vehicle 
should be controlled based on all this sensor information. And based on the project, it will actually 
differ. So, in Autopilot, the controller is the IoT. For Remote Control, it is actually a person sitting 
in front of one monitor who will actually, you know, do some steering… (R6) 

6.3 Reorganization of Human Competence 
A key event for this huge start-up company has been rearranging organizational processes and human re-
sources. There has been a lot of emphasis on Agile ways of working which according to the software man-
agers fit well into the requirements of the automotive industry as it is moving more and more into a software 
driven sector. Many of these managers come with a strong background in software development for the 
automotive industry and have long witnessed or been frustrated with the way the automotive industry has 
been relying majorly on mechanical engineering requirements. In their opinion, it is time for changing 
things around and start with software development when thinking about making a car. Therefore, organi-
zational processes and arrangements which support software-driven practices are to be favored. For in-
stance, fast iterations in software edition, less dependencies on suppliers, the need to invest more in human 
resources as opposed to expensive physical components, the possibility to try out new features which does 
not entail costly investments, and many other such instances separate the dynamics of the software world 
from that of the hardware world. Software development thus requires its own organizing rationale and flow.  

Agile management which is based on fast work iterations, shorter development cycles and regular inter-
team as well as intra-team communication seems to be a fitting style especially for software-oriented in-
dustries. Nevertheless, automobiles have since long included a large portion of software and this difference 
between the hardware world and the software world is not a new thing. Additionally, the Agile coach man-
agers in the company seemed to agree that Agile is a method which can be advantageous to even hardware 
divisions in certain aspects, even though the software word would collect a bigger portion of the benefit. 
Thus, the whole company has been dedicating a considerable amount of time and effort to settle for Agile 
working processes. The interesting point however is that Agile processes have seemed to be necessary for 
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the software division, but not sufficient. A more specific reorganizing initiative is taken by the software 
head manager to reorganize the competence allocation at least for his own division.  

Instead of having separate departments each specializing in one line of software development, the software 
division-now called the software tribe- consists of four chapters which represent the four core competence 
areas required in automotive software development. Under all four chapters lies around 15-20 developer 
engineers with various competence areas that could all fit into the automotive software area. None of these 
developers are fundamentally classified under any specific chapter. This means that none of these develop-
ers specializes in a particular competence area. Based on any upcoming project that calls for the develop-
ment of a specific product line, the relevant competence chapters are identified. Then the relevant chapter 
leaders form teams of 5-8 people-called squads- whose purpose would be to develop the requested product. 
Based on different requirements of each development phase, the developing engineers employ their skills 
and acquire new ones in order to finally deliver the product. 

The competence allocation, development processes, and learning areas thus change based on various pro-
jects that fall into the software backyard. This arrangement gives a lot of mobility to who works with what, 
what is learnt and how the competences are employed or fostered. New squads are combined and then 
dissolved with projects. Each engineer might end up having worked in several constellation of competences 
during their working time. This fluid arrangement even affects the way various squads are spatially posi-
tioned in the company. The engineer below is explaining the pros and cons of the new arrangement which 
gives the engineers bits and pieces of experience in a wide competence area, as opposed to a more traditional 
way of specializing deeply in a specific competence area: 

 I can tell you what advantages it has at the team level. At the team level, it gives you the opportunity 
to try out different things basically. So, the selling point would then be that, since there are not 
specific duties assigned to you, you will have the freedom to drive your knowledge base in which-
ever way you want, and you can pick up the tasks which you want. So, it will be on you. You will 
discuss what you want within the team. So, in this specific number of weeks, you will be having a 
touch of this, and a touch of that. The conventional way of working is that, you assign something 
to a specific department and that department will keep doing the same thing. Then, there will be 
some experience shaping in the people in that department since you keep working on the same thing 
again and again, but also after a point of time, you don’t enjoy your work anymore. So, the selling 
point is that, your work environment will be very heterogenous and this keeps you engaged in it… 
(R7) 

This arrangement has started to be favored by even the hardware divisions. After all, developing processes 
that allow for synergies of fluid competence combinations seem to have more to do with the fast changes 
in project-based requirements rather than the differences between the hardware and software divisions. The 
engineer below gives an example of how the loss of competence occurring as a result of engineers’ transi-
tioning in or out of the teams or even the company can be compensated by the new competence arrange-
ment. This is true even for the hardware divisions, even though they usually work with hardware with long 
lasting life cycles or change intervals which would make it more sensible for engineers to specialize in one 
area more deeply: 

I'm just thinking how it helped them [the hardware division] because they deal a lot with hardware, 
their simulations and their calculations are always about physical objects that are tangible. So, it 
would make more sense for them to be together [in traditional separate divisions] in the hardware 
tribe... For example, there was a case in the chassis and suspension team when they used this tool 
called Adams and it's a simulation environment, doing vehicle dynamics, kind of how the sprints 
move and how the damper site and tire site, etc move. They had almost three people at one time 
working on that tool. But, later, all of them moved out of the company. So, now the team at the 
chassis suspension is left with no one with that competence area. Maybe pulling everyone to work 
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with simulations and with tangible objects into one group can help them split competences or get 
people to have wider competence areas. (R6) 

7 Discussing the Shift 
Being both a product and a platform assigns a dynamic nature to digital product platforms and equips its 
developers to both compete with other firms on one layer, and peacefully co-exist with others on another 
layer (Yoo et al., 2010). Vibrant platforms require the participation of third-party developers (Ghazawneh, 
Henfridsson, 2013), and firms which shift their focus from product development to providing resources for 
third party development (Tiwana, 2015). The ability to act as a platform thus requires firms to design their 
products in a way that their present decisions do not affect future options for design and development. Our 
intention was to investigate how digital product platform developers manage to realize an open and enabling 
design and steer away from blocking their ability to be part of a thriving ecosystem in future. Our focus 
was on how various organizational arrangements were shaped to actualize this objective. 
Our results showed three main courses of action taking place during our investigation time with the IVCcore 
squad. These three main action courses were 1. Development of integrated vehicle control, 2. Modifying 
the product architecture, and 3. Reorganization of competence. As might be evident, these three courses 
correspond to three aspects of the entire team’s work, namely, the work practices, the product design, and 
the organizational arrangements. When analysed, all these three aspects reflect orders and measures which 
could accommodate the characteristics inherent to digital product platforms. 
At the practice level, a strategic decision was made about the in-house development of ECUs, components 
that were previously bought from suppliers. Taking in mind what the future design and development would 
look like, the firm had been resolute to match the speed required for modifying the ECUs to be connected 
to external sources. Continuing to buy these components from suppliers would leave the firm without any 
knowledge of how these components work and could therefore spoil their ability to provide the car as a 
platform for third-part developers of AI and digital drivers. It had become clear to the firm that both the 
knowledge and the value of developing a digital product platform was distributed across double layers of 
expertise and competition including firms both within the industry and those outside of it. The value of 
their product platform would therefore be determined by their enabling capacity. This was essentially why 
the IVCcore squad was formed and a previously non-existent practice was added to the firm’s operations. 
At the product architecture level, the mindset was similar. If the firm was to enable third party developers, 
be they developers of digital drivers, remote control systems, or autonomous driving functionalities, it had 
to settle for changing projects at a rate previously non-existent. Sometimes projects could be ongoing sim-
ultaneously, and sometimes they could have conflicting agendas. The core functionalities of the car were 
thus to be at the service of multiple development undertakings. The previously integral architecture of the 
ECUs would require being modified at the core for each project; an impossible expectation and certainly 
not feasible at the desired speed. This meant that the architecture had to become modular and generic to 
allow for diverse recombination of components, as well as for the components to be adapted for various 
simultaneous agendas. Modifying the architecture had been one of the major concerns in the team and an 
ongoing activity for almost a year. The architecture editing was especially at the heart of product-agnostic 
designs that would make not knowing what the future product would be designed and applied for. Modify-
ing the architecture was again a course of action that had emerged with the firm’s determination to develop 
digital product platforms. 
At the organizational level, departments with separate sub-divisions that would each specialize in one par-
ticular competence area were dissolving. Like the product it was developing, the firm was arranging for its 
human competence to be recombinable, distributed, future-agnostic, and enabling. Rather than separating 
and permanently dedicating human resources to specific competence areas, the firm’s strategy was based 
on preparing the human resources to be able to respond to project-based requirements. Teams would be 
formed based on what backgrounds were needed to accomplish the current project. A constellation of hu-
man resources with various backgrounds would then set out to achieve the project-based goal. After the 
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the software division, but not sufficient. A more specific reorganizing initiative is taken by the software 
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to settle for changing projects at a rate previously non-existent. Sometimes projects could be ongoing sim-
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accomplishment of projects, teams would then dissolve, and the developers would be recombined into new 
teams put on the task of accomplishing another project. This layout could even allow for competences from 
software divisions to be combined into more hardware-oriented teams during the course of a specific project 
to enable them with knowledge areas that the hardware divisions usually lack. This layout would also allow 
for the blurring of clearly defined lines that separate hardware competence from software competence, 
rendering uncoordinated combination of software and hardware competence areas to form the future com-
petences. 
Thus, today’s digitization trend, marked with the emergence of digital product platforms, requires its own 
arrangements and resources. Today’s digitization trend operates on practices, product architectures and 
organizational layouts with dynamics that support designing for and working towards incompleteness 
(Garud, Jain and Tuertscher, 2008). These are all organizational arrangements that lack the level of speci-
fication needed for managerial instructions to be drawn (MacCormack, Rusnak and Baldwin, 2006). Ex-
cessive innovation level needed to prosper in ecosystems that take increasing advantage of digital product 
platforms calls for highly skilled, independent-minded employees eager to innovate. Although these em-
ployees do not respond well to tight control and traditional management style (Baldwin and Clark, 1997), 
yet they are challenged by the lack of specifications surrounding their work. Practice and organization of 
work for developing digital product platforms thus requires a change in the mindset that is historically been 
made convenient by pre-specified problems and solutions. Yet, this has proven a difficult task since much 
of the management thinking, education and research is designed around pre-identification of problems and 
looking for ‘optimal solutions’ (Garud et al., 2008). 
An interesting point was the emphasis that was put in speech, during interviews and informal chats, on the 
company’s need to shift its focus from a mechanical engineering mindset towards a software engineering 
mindset. In practice, however, the observed shift was more based on a shift from fundamentally coordinated 
arrangements for pre-specified products with single design frames towards arrangements that could accom-
modate incoordination and product agnostic designs. As respondents 6 had mentioned, these arrangements 
were even being formed in the hardware divisions. The shift from mechanical engineering to software en-
gineering initiatives is of course an expected one with the increasing amount of software being integrated 
in the automobiles. A more delicate shift appears to be the one from software engineering for automobiles 
as a product to automobiles as both a product and a platform.  

By investigating what practice and organizing orders allow for digitizing products into platforms, we have 
studied digitization as an operant resource; (Lyttinen et al., 2016), i.e., a resource that operates on other 
things rather than being operated on (Nambisan, 2013). Our approach in studying what organizing orders 
are needed for digitization of products is thus different than studying digitization as an operand resource, 
i.e. as a resource used for or operated on to enable the performance of certain tasks. We hope this approach 
allows for making integrative theoretical frameworks that bridge managerial scholarship with the scholar-
ship on technological platforms which have so far been two separate streams with their own concerns and 
contributions (Gawer, 2014). As digital product platforms are coming to life, work systems need to be 
designed for uncoordinated development work and fluid team constellations, as well as employees who can 
learn to prosper in such systems. As illustrated in this study, working towards digital product platforms is 
a harbinger of change both in the arrangement and in the meaning of competence. A useful ploy for future 
studies is thus investigating the change in the meaning and methods of competence development for em-
ployees.  

8 Conclusion 
Digitization of previously established physical products is the hallmark of a new digitization era, with its 
own characteristics and mechanisms. Digitizing products into platforms that empower diverse product de-
velopment by miscellaneous firms calls for work settings different than those for developing digital prod-
ucts. Advancement of digital product platforms requires the design to deliver an entity which is open to 
being plugged and played in various application contexts. Hence, unlike a product with fixed design frames, 
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digital product platforms falls out of a single design hierarchy and is subordinate to many design require-
ments. Additionally, digitization of physical products requires immense amounts of integration between 
software and hardware without losing the main functionalities of the physical product. Therefore, under-
standing the mechanisms of today’s digitization trend requires asking how the characteristics of work for 
developing digital product platforms impact processes of organizing. 
We have provided an insider view on work and organizing for digital product platforms. By looking at the 
IVCcore squad’s work we have identified various courses of action that present shift in three levels of the 
team’s work; the work practices, the product’s architecture model, and the arrangement of human compe-
tence. We have explained how these courses of action illustrated a shift in from arranging for accommo-
dating the mechanisms of digital product platforms. We have also discussed how our findings reflect the 
change from organizing for products to organizing for digital product platforms contrary to the expectations 
of the management who were determined to see the shift in the light of the differences between software 
and hardware development. 
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duc-
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tional coaches, Soft-
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Gain knowledge of divisions dedi-
cated to developing AD product 
lines, & of distribution of human re-
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structured 
interviews 

IVCcore engineers Planning procedures & 
structure, decision-
makers, specification 
of requirements for 
projects 

To capture how the team prepared 
for working in different projects and 
phases 
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Abstract 
The development of digital product platforms is a prevailing trend in many industries. As 
firms incorporate digital technologies into established product categories, they need to 
manage tensions on multiple organizational layers including strategy, technology and 
structure. Recent findings suggest that tensions are most likely to be managed by creating 
resource and coordination flexibility. This paper reports a longitudinal case study of 
developing a digital product platform. By drawing on organizational ambidexterity 
theory, we identify four mechanisms—re-scripting, centralizing, redirecting and 
decoupling—through which the firm creates resource and coordination flexibility. The 
resulting resource and coordination flexibility in turn lead to the transformation of the 
firm’s strategy, technology and internal structure. The contribution of this study is in 
adopting an internal perspective and a bottom-up approach which help to theorize the 
evolution of digitized products into digital product platforms in an emergent way.  

Keywords: Digital product platforms, digital transformation, organizational ambidexterity, 
autonomous cars 

Introduction 
Understanding the organizing for developing digitized products is of great interest to scholars and 
practitioners (Yoo 2012; Lyytinen et al. 2018; de Reuver et al. 2018). Today, firms are increasingly 
integrating digital components (e.g., software) into physical product environments (e.g., cars) to tap into 
new avenues for value creation (e.g., self-driving cars) (Yoo et al. 2012; Hukal and Henfridsson 2018). To 
leverage the integrative capacity of digital technologies, firms continuously tune and dynamically 
reconfigure technical and organizational resources towards certain goals (Sandberg et al. 2020). This is a 
challenging task, however, since existing resources together with accumulated knowledge bases are catered 
towards existing products that are characterized by stable revenue prospects or market boundaries (March 
1991; O’Reilly and Tushman 2013). The tuning of organizational resources is thus accompanied by 
transforming the “old” towards the “new” (Gregory et al. 2019; Venkatraman 2017). 

To illustrate, most car manufactures have been equipping their vehicles with automatic functionalities to 
assist drivers during their journey. Automatic functionalities present an industry standard for almost newly 
produced premium vehicles and have been accordingly institutionalized within organizational boundaries 
with dedicated resources and teams. A promising market segment such as Mobility-as-a-Service (i.e., MaaS) 
on the other hand, is considered to be a risky business venture. While entering the MaaS market may create 
novel use cases such as on-demand autonomous transportation, it requires substantial organizational 
resources and capabilities in areas including the development of autonomous vehicles, the operation of 



 Digitizing Products Towards Platforms 
  

Forty-First International Conference on Information Systems, India 2020
 1 

Digitizing Products Towards Platforms: The 
Case of Vehicle Motion System 

Completed Research Paper  
 

Charlotte A. Shahalei 
University West 

Gustava Melins gata 2, 461 32 
Trollhättan, Sweden 

charlotte-arghavan.shahlaei@hv.se 
 
 

Erol Kazan 
IT University of Copenhagen,  
Rued Langgaards Vej 7, 2300, 

Copenhagen, Denmark 
erka@itu.dk 

 

Abstract 
The development of digital product platforms is a prevailing trend in many industries. As 
firms incorporate digital technologies into established product categories, they need to 
manage tensions on multiple organizational layers including strategy, technology and 
structure. Recent findings suggest that tensions are most likely to be managed by creating 
resource and coordination flexibility. This paper reports a longitudinal case study of 
developing a digital product platform. By drawing on organizational ambidexterity 
theory, we identify four mechanisms—re-scripting, centralizing, redirecting and 
decoupling—through which the firm creates resource and coordination flexibility. The 
resulting resource and coordination flexibility in turn lead to the transformation of the 
firm’s strategy, technology and internal structure. The contribution of this study is in 
adopting an internal perspective and a bottom-up approach which help to theorize the 
evolution of digitized products into digital product platforms in an emergent way.  

Keywords: Digital product platforms, digital transformation, organizational ambidexterity, 
autonomous cars 

Introduction 
Understanding the organizing for developing digitized products is of great interest to scholars and 
practitioners (Yoo 2012; Lyytinen et al. 2018; de Reuver et al. 2018). Today, firms are increasingly 
integrating digital components (e.g., software) into physical product environments (e.g., cars) to tap into 
new avenues for value creation (e.g., self-driving cars) (Yoo et al. 2012; Hukal and Henfridsson 2018). To 
leverage the integrative capacity of digital technologies, firms continuously tune and dynamically 
reconfigure technical and organizational resources towards certain goals (Sandberg et al. 2020). This is a 
challenging task, however, since existing resources together with accumulated knowledge bases are catered 
towards existing products that are characterized by stable revenue prospects or market boundaries (March 
1991; O’Reilly and Tushman 2013). The tuning of organizational resources is thus accompanied by 
transforming the “old” towards the “new” (Gregory et al. 2019; Venkatraman 2017). 

To illustrate, most car manufactures have been equipping their vehicles with automatic functionalities to 
assist drivers during their journey. Automatic functionalities present an industry standard for almost newly 
produced premium vehicles and have been accordingly institutionalized within organizational boundaries 
with dedicated resources and teams. A promising market segment such as Mobility-as-a-Service (i.e., MaaS) 
on the other hand, is considered to be a risky business venture. While entering the MaaS market may create 
novel use cases such as on-demand autonomous transportation, it requires substantial organizational 
resources and capabilities in areas including the development of autonomous vehicles, the operation of 



 Digitizing Products Towards Platforms 
  

Forty-First International Conference on Information Systems, India 2020
 2 

highly responsive real-time platform architectures, and the safe management of third-party software. Thus, 
the aforementioned digital innovations (Yoo et al. 2010) for producing new market offerings (Nambisan et 
al. 2017) are likely to cause transformative changes (Sandberg et al. 2020) in different organizational layers 
such as strategy, technology, and operational structures (Gregory et al. 2019).  
That being said, such transformation and its translation at the operational level within organizations (e.g., 
managing competences, work processes or product evolution) is still in many ways an understudied area. 
Prior research has provided useful insights into how digital innovation leads to the emergence of “new” 
products, services, business models, and organizing rationale (e.g., Henfridsson and Bygstad 2013). 
However, digital innovation in incumbent firms is not limited to the emergence of the “new”; it also includes 
the challenges of transforming the “old”. The study by Svahn et al. (2017), for instance, uncovered multiple 
tension points the Swedish car manufacturer, Volvo, faced while transforming traditional cars into a 
platform for connected car services (i.e., digital product platforms). Specifically, the study illustrates various 
internal and external struggles or “concerns” in areas such as innovation capability, governance, and 
collaboration. However, the way the shift from traditional cars to connected car services was managed at 
the operational level, or whether the technological changes had fundamentally transformed internal 
structures have remained opaque in the aforementioned study.  
This is however an important organizational aspect to understand since these fundamental changes in 
various organizational layers enable firms to dynamically and continuously respond to drastic market or 
technological changes to ensure their long-term survival (O’Reilly and Tushman 2008). In other words, 
theorizing how or whether organizing digital innovation leads to digital transformation is a worthwhile 
research inquiry (Gregory et al. 2019). Similarly, from an operational viewpoint, prior studies have 
generally suggested that as firms integrate digital components into physical products, they transition from 
an internal production-oriented logic to an external supply-chain innovation organizing logic (Thomas et 
al. 2014; Sandberg et al. 2020). Yet, how such changes in one layer, (e.g., technology) causes ripple effects 
in other layers (e.g., strategy or internal firm structures), has received limited attention (Sandberg et al. 
2020; Gregory et al. 2019). Understanding the interconnection of these layers is important for identifying 
the drivers and trajectories of digital transformation and better managing its emergent and contingent 
nature (Staykova 2018; Warner and Wäger 2019). To understand how digital transformation occurs and 
how it could be managed in various organizational layers, we propose the following research question:  
How does digital transformation unfold as firms digitize products towards digital product platforms? 
To account for how the organizing towards digital innovation leads to digital transformation within firms’ 
interrelated organizational layers (e.g., strategy, technology, and structure), we have analyzed the case of 
the Swedish car manufacturer, NEVS, as it decided to enter the promising market of mobility services. 
During our study, NEVS was facing considerable market uncertainties (i.e., strategy layer), while 
continuously re-organizing its self-driving technology (i.e., technology layer) and work teams (i.e., 
structure layer) towards achieving its MaaS vision. Through longitudinal first-hand observations we a) 
detail the tensions between existing and new requisite strategies, technologies and structures, b) analyze 
how NEVS balanced these tension points, and c) explain how these tensions lead to transformations within 
NEVS’ organizational layers. By studying tension points in organizational layers that are caused by digital 
innovations, we employ and contribute to the literature on organizational ambidexterity (O’Reilly and 
Tushman 2013). Organizational ambidexterity provides a suitable theoretical frame to understand the 
tension and balancing logic within organizations when the “old” is facing the “new” on its path towards 
organizational equilibria. In this study, the old (i.e., automatic function of a car) with reliable revenue 
prospects and market boundaries is in tension with a new and unproven market segment (i.e., MaaS) that 
require balancing mechanisms in the aforementioned organizational layers.  
The rest of the paper is organized as follows. In the next section, we explain how the digitization of products 
leads to tensions within organizational layers. The section is followed by an account of organizational 
ambidexterity as an appropriate lens for studying those tensions and efforts towards achieving 
organizational equilibria. We then describe the research setting and approach, and present the results, 
which are subsequently discussed. The paper ends by implications and suggestions for future research. 
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Balancing Digital Innovation  
Studying how firms manage the digitization of physical products into digital product platforms presents a 
suitable setting for theorizing the relationship between digital innovation and digital transformation. 
Today, ubiquitous computing and modularity, as well as the availability of cheaper, smaller, and more 
powerful technologies have changed nearly all aspects of firms’ in how they create and deliver value 
(Gregory 2019; Sørensen 2018; Tilson et al. 2010; Yoo et al. 2010). With flexible and cost-effective 
component reconfigurations, digitized products can be easily repurposed for new emerging uses cases (Yoo, 
2012). As firms embed digital components into physical product environments, these digitized products 
become hybrids or digital product platforms, characterized with agnostic functionalities with third parties 
that may exceed the original product use case (Yoo et al. 2010). The latter is synonymous with innovation 
or business networks, and if successful, its revenues may exceed the revenues of physical products they are 
built on. That being said, the prevailing trend of digitized products, however, poses several challenges, 
particularly for traditional orientated firms on different organizational layers. 
Take business strategies as an example. Business strategies relying on tightly and vertically integrated value 
chain economies are particularly difficult to replace with new and promising ones like digitized products 
for innovation networks, as these types of economies differ in their value creation logic (Gregory et al. 2019; 
Stabell and Fjeldstad 1998). Transformation of business strategies is particularly demanding for pre-digital 
industries such as the automotive industry. Piccinini et al. (2015) reveal in their study how IT-enabled 
business transformations bring about tensions between accommodating the short lifecycle of digital 
technology innovations (e.g., business agility), while trying to accommodate the long lifecycle of industrial 
product innovations (e.g., business stability). The authors also posit the need to balance the contentious 
relationship between short-term digital technology investments and the investments in long-term digital 
capabilities for fast-changing markets. These problems get arguably amplified when firms pursue digital 
innovations in the realm of digital product platforms combined with new market entry ambitions (e.g., 
MaaS). Besides business strategies, the study by Svahn et al. (2017) suggests that the combination of digital 
and physical components in most cases results in architectural innovations for existing product categories, 
which in turn transforms existing knowledge bases. Similarly, being able to respond to fast-changing 
market dynamics calls for capabilities within organizational boundaries such as tuning work structures that 
can respond to the aforementioned market dynamics in the first place (e.g. Mohagheghzadeh and Svahn 
2016). This is particularly difficult for firms with well-established work divisions, routines, and 
institutionalized knowledge bases, which support their past decision makings (Winter et al. 2014; Gregory 
et al. 2019). 
Overall, the above-mentioned studies convey two central issues related to digital transformation; first, 
digitizing products suggests constant balancing activities in various organizational layers, such as strategy 
(e.g. product versus platform), technology (e.g., product architecture), and structure (e.g., work teams). In 
their call for theorizing the crossroad between digital innovation and digital transformation, Gregory et al. 
(2019) similarly identify three overarching organizational layers, namely, strategy, technology, and 
structure and emphasize that these layers are in constant negotiations with each other in achieving 
balances. In this study, we argue that digital transformation can be considered as a multi-layered 
organizational phenomenon where transformation in one layer may causes ripple effects in other layers and 
vice versa. Second, since transformation in one layer can trigger changes in other layers, digital 
transformation is also an emergent phenomenon (Gregory et al. 2019; Staykova 2018). Thus, there is a need 
for a holistic view that not only identifies multiple triggers of digital transformation but also reflects the 
need for organizing digital innovations in a dynamic and contingent way.  
The importance of balancing such tensions as firms engage in innovative undertakings has been studied in 
the organizational ambidexterity literature. Prior studies on digital product platforms (e.g. Svahn et al. 
2017) have similarly suggested to adopt an organizational ambidexterity lens for uncovering the logic or 
mechanisms for balancing tensions around digital innovation within the same organization. In the same 
vein, employing organizational ambidexterity in this study as our analytical lens is highly appropriate. New 
digital product platform owners like car manufacturers continue to serve their existing markets (i.e., selling 
premium cars with automatic functionalities), and hence, behave exploitatively. At the same time, the very 
same car manufacturers explore new markets and technologies (i.e., autonomous cars for the MaaS 
economy) within the same organizational boundaries. Therefore, we posit that digital product platform 
owners have inherently the potential to be ambidextrous organizations. Additionally, employing 
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highly responsive real-time platform architectures, and the safe management of third-party software. Thus, 
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which in turn transforms existing knowledge bases. Similarly, being able to respond to fast-changing 
market dynamics calls for capabilities within organizational boundaries such as tuning work structures that 
can respond to the aforementioned market dynamics in the first place (e.g. Mohagheghzadeh and Svahn 
2016). This is particularly difficult for firms with well-established work divisions, routines, and 
institutionalized knowledge bases, which support their past decision makings (Winter et al. 2014; Gregory 
et al. 2019). 
Overall, the above-mentioned studies convey two central issues related to digital transformation; first, 
digitizing products suggests constant balancing activities in various organizational layers, such as strategy 
(e.g. product versus platform), technology (e.g., product architecture), and structure (e.g., work teams). In 
their call for theorizing the crossroad between digital innovation and digital transformation, Gregory et al. 
(2019) similarly identify three overarching organizational layers, namely, strategy, technology, and 
structure and emphasize that these layers are in constant negotiations with each other in achieving 
balances. In this study, we argue that digital transformation can be considered as a multi-layered 
organizational phenomenon where transformation in one layer may causes ripple effects in other layers and 
vice versa. Second, since transformation in one layer can trigger changes in other layers, digital 
transformation is also an emergent phenomenon (Gregory et al. 2019; Staykova 2018). Thus, there is a need 
for a holistic view that not only identifies multiple triggers of digital transformation but also reflects the 
need for organizing digital innovations in a dynamic and contingent way.  
The importance of balancing such tensions as firms engage in innovative undertakings has been studied in 
the organizational ambidexterity literature. Prior studies on digital product platforms (e.g. Svahn et al. 
2017) have similarly suggested to adopt an organizational ambidexterity lens for uncovering the logic or 
mechanisms for balancing tensions around digital innovation within the same organization. In the same 
vein, employing organizational ambidexterity in this study as our analytical lens is highly appropriate. New 
digital product platform owners like car manufacturers continue to serve their existing markets (i.e., selling 
premium cars with automatic functionalities), and hence, behave exploitatively. At the same time, the very 
same car manufacturers explore new markets and technologies (i.e., autonomous cars for the MaaS 
economy) within the same organizational boundaries. Therefore, we posit that digital product platform 
owners have inherently the potential to be ambidextrous organizations. Additionally, employing 
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organizational ambidexterity as the analytical lens is appropriate with the specific aim of this study, i.e. 
theorizing how managing digital innovation results in organizational transformation. This is because 
ambidexterity is not simply about how firms manage or balance tensions as they engage in innovation 
(O’Reilly & Tushman, 2008). Rather, the sine qua non of organizational ambidexterity is the firm’s long-
term survival by purposefully and fundamentally transforming its resource and knowledge bases (Helfat, 
et al., 2007; O’Reilly & Tushman, 2008; O’Reilly & Tushman 2013). 

Organizational Ambidexterity: Resource and Coordination Flexibility 
A central premise of organizational ambidexterity is the relationship between the exploration of new 
possibilities and the exploitation of old certainties (March 1991). Studies suggest that a firm’s engagement 
in the exploitation of established paths usually occurs at the expense of exploring new ones. Similarly, an 
overemphasis on exploration for new products at the exclusion of exploiting old ones may result in high 
experimentation costs, leaving many undeveloped ideas unused (March 1991). In this context, 
organizational ambidexterity refers to firms’ ability to resolve tensions between processes of exploration 
and exploitation in fast-changing environments (O’Reilly and Tushman 2013). Overall, the relationship 
between exploration and exploitation has been seen through three overarching perspectives. Summarizing 
the extant literature on organizational ambidexterity, Wei et al. (2014) refer to these perspectives as 
incompatible, interactive, and relational views. 
Based on the incompatible view, exploration and exploitation are considered to be incompatible processes 
leading to organizational tensions as both compete for scarce resources and require different organizational 
capabilities (Wei et al. 2014; Papachroni et al. 2015; Koryak et al. 2017). Based on this view, then, firms 
need to have separate episodes or departments dedicated to exploitation and exploration. The interactive 
view, on the contrary, sees exploitation and exploration as potentially complementary forces. A high degree 
of exploitative effort, for instance, can act as the absorptive capacity to generate a greater pool of 
complementary resources, which in turn improves a firm’s effectiveness in exploring new areas (Katila and 
Ahuja 2002; Cao et al. 2009; Wei et al. 2014). Firms can thus simultaneously engage in exploration and 
exploitation. However, Wei et al. (2014) argue that both perspectives offer little insight into how firms can 
organize their socio-technical configurations for sustained competitive advantage. The solution, they argue, 
lies in the relational view. From the relational view, rather than focusing on the scarcity of resources that 
dominates the incompatible view, firms need to focus on the dynamic management of their resources. 
Lacking a dynamic path in managing resources would even neutralize the complementary effects of having 
a greater resource pool, as promoted by the interactive view (Wei et al. 2014). 
Forming and testing various hypotheses based on the synthesis of prior studies, Wei et al. statistically 
demonstrate how two particular forms of dynamic resource management contribute to enhanced 
organizational ambidexterity. These two forms include creating resource flexibility and coordination 
flexibility. The authors define resource flexibility as the capabilities to accumulate flexible resources with 
multiple uses, and coordination flexibility as the capabilities to create new resource combinations through 
new internal coordination processes (Wei et al. 2014). Thus, exploitation and exploration are concluded as 
neither incompatible nor complementary in nature; instead, they become dependent on contextual 
conditions (cf. Benner and Tushman 2003; Junni et al. 2013; Koryak et al. 2017) such as resource and 
coordination flexibility. 
Valuable lessons about the importance of resource and coordination flexibility can be derived from 
Information Systems literature, as well. Digital platforms and digital innovation studies have provided us 
with ample insights about strategies for managing conflicting concerns to accommodate both existing and 
prospective organizational resources (Henfridsson and Yoo 2014), understanding competing views on 
division of innovation labor among suppliers and manufacturers (Lee and Berente 2012), building dynamic 
capabilities for digital transformation (Warner and Wäger 2019), developing managerial toolkits for 
evaluating competing innovation strategies (Nylén and Holmström 2015), balancing generativity and 
infrastructural control (Eaton et al. 2014), or managing the conflict of platform ownership and open source 
sponsorship (Ghazawneh and Henfridsson 2010). 
However, previous IS literature has predominantly focused on issues of resource and coordination 
flexibility from the management perspective and from an external viewpoint. We propose that 
transformation does not occur only through top-down strategizing (Leonardi 2020); it is also important to 
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understand how digital transformation unfolds at the operational level (e.g., the team’s everyday activities). 
Thus, in line with the relational view on organizational ambidexterity as well as the IS scholarship on digital 
innovation and platforms, we too emphasize the importance of creating resource and coordination 
flexibility for the long-term survival of firms. However, since we see organizational ambidexterity as 
emergent in the dialectics of top-down and bottom-up activities, we focus on the way resource and 
coordination flexibility are achieved eventually in the work of operational teams.  

Research Setting 
We selected National Electric Vehicle Sweden (NEVS) as our empirical setting. NEVS is a Swedish company 
with production plants in China and Sweden. In 2012, NEVS acquired the assets of SAAB, a former major 
Swedish car manufacturer, and continued its legacy in car manufacturing but faced financial challenges 
with its current product line. In 2016, NEVS shifted its focus from traditional cars with combustion engines 
to exclusively manufacture electric and autonomous vehicles, a new market segment in the automotive 
industry characterized by high growth opportunities. To make use of these opportunities, NEVS also revised 
its business strategy by preparing itself to sell mobility services, including ridesharing, delivery, or any other 
A-to-B services designed for end-users. This way, despite inheriting considerable know-how in traditional 
car manufacturing, NEVS has been able to develop its independent profile and knowledge base. This change 
is also mirrored in their organizational methods and structures to produce these new types of cars, reflecting 
NEVS’ transformation towards a digital-born organization (Chanias 2018; Sebastian 2017). 

On its path towards adopting a MaaS business logic, one area of concern was the legacy vehicle motion 
control system that required a complete and costly overhaul. A vehicle motion system entailed separate 
electronic units for controlling vehicle motion, such as propulsion, steering, and braking. Provided by a 
complex chain of suppliers, these electronic units came in separate parts. Each electronic control unit 
(hereafter ECU) included a hardware box in which the control software was embedded. Besides the need 
for sourcing a considerable amount of hardware parts and the management of a complex supply chain, the 
system’s performance was not optimal from a technological point of view. The speed of data communication 
between the hardware parts mentioned above was instead designed for traditional cars, which made them 
highly unsuitable for safely controlling an autonomous car in the public space. As such, NEVS saw the 
further need to develop a more software-oriented motion control system. 
That being said, the process of developing a software-oriented motion control system in-house was an 
unexplored field for NEVS, to begin with. While NEVS’ MaaS vision was apparent, the way towards re-
engineering the internal components for a new software-based motion control system for supporting the 
new vision was less clear. In what follows, we have illustrated NEVS’ exploration of new paths for reshaping 
the vehicle motion system which first emerged as a nebulous and unproven idea, survived with limited 
resources, and started to gain more attention and influence within NEVS as a MaaS providing platform. We 
have studied the work of the IVC team, who were in charge of developing the new motion control system. 

Data Collection 
Given the exploratory nature of our study, we have followed the work of other researchers in adopting an 
iterative approach in data collection and analysis (Leonardi and Bailey 2008; Henfridsson and Bygstad 
2013). In September 2017, we started our field work at NEVS to acquire an overview of the company’s 
agendas related to the development of autonomous cars and MaaS. We had learned that NEVS was 
exclusively focused on developing electric and autonomous cars as of 2016 and had gone public with its 
MaaS concept in July 2017. We thus found it an opportune case to follow the development of connected 
cars and mobility services as an example of the digitalization of the automotive industry. When we started 
our field work at NEVS, we did not intend to study the work of the IVC squad (“squad” is NEVS’ label for 
teams). We spent approximately 30 hours of conducting interviews and attending meetings with 15 key 
figures in software and connectivity divisions, product quality management, legal counsels on autonomous 
drive, and global project management. Our explorative approach had also directed us towards the work of 
the IVC squad, time and again. 

At first, it was not clear to us how this squad’s work was related to the area of connected cars and MaaS. 
The squad was more involved in the transformation of previously hardware-based vehicle motion units into 
software-based units (i.e., digitization), rather than the application of digitally connected vehicles for 
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organizational ambidexterity as the analytical lens is appropriate with the specific aim of this study, i.e. 
theorizing how managing digital innovation results in organizational transformation. This is because 
ambidexterity is not simply about how firms manage or balance tensions as they engage in innovation 
(O’Reilly & Tushman, 2008). Rather, the sine qua non of organizational ambidexterity is the firm’s long-
term survival by purposefully and fundamentally transforming its resource and knowledge bases (Helfat, 
et al., 2007; O’Reilly & Tushman, 2008; O’Reilly & Tushman 2013). 

Organizational Ambidexterity: Resource and Coordination Flexibility 
A central premise of organizational ambidexterity is the relationship between the exploration of new 
possibilities and the exploitation of old certainties (March 1991). Studies suggest that a firm’s engagement 
in the exploitation of established paths usually occurs at the expense of exploring new ones. Similarly, an 
overemphasis on exploration for new products at the exclusion of exploiting old ones may result in high 
experimentation costs, leaving many undeveloped ideas unused (March 1991). In this context, 
organizational ambidexterity refers to firms’ ability to resolve tensions between processes of exploration 
and exploitation in fast-changing environments (O’Reilly and Tushman 2013). Overall, the relationship 
between exploration and exploitation has been seen through three overarching perspectives. Summarizing 
the extant literature on organizational ambidexterity, Wei et al. (2014) refer to these perspectives as 
incompatible, interactive, and relational views. 
Based on the incompatible view, exploration and exploitation are considered to be incompatible processes 
leading to organizational tensions as both compete for scarce resources and require different organizational 
capabilities (Wei et al. 2014; Papachroni et al. 2015; Koryak et al. 2017). Based on this view, then, firms 
need to have separate episodes or departments dedicated to exploitation and exploration. The interactive 
view, on the contrary, sees exploitation and exploration as potentially complementary forces. A high degree 
of exploitative effort, for instance, can act as the absorptive capacity to generate a greater pool of 
complementary resources, which in turn improves a firm’s effectiveness in exploring new areas (Katila and 
Ahuja 2002; Cao et al. 2009; Wei et al. 2014). Firms can thus simultaneously engage in exploration and 
exploitation. However, Wei et al. (2014) argue that both perspectives offer little insight into how firms can 
organize their socio-technical configurations for sustained competitive advantage. The solution, they argue, 
lies in the relational view. From the relational view, rather than focusing on the scarcity of resources that 
dominates the incompatible view, firms need to focus on the dynamic management of their resources. 
Lacking a dynamic path in managing resources would even neutralize the complementary effects of having 
a greater resource pool, as promoted by the interactive view (Wei et al. 2014). 
Forming and testing various hypotheses based on the synthesis of prior studies, Wei et al. statistically 
demonstrate how two particular forms of dynamic resource management contribute to enhanced 
organizational ambidexterity. These two forms include creating resource flexibility and coordination 
flexibility. The authors define resource flexibility as the capabilities to accumulate flexible resources with 
multiple uses, and coordination flexibility as the capabilities to create new resource combinations through 
new internal coordination processes (Wei et al. 2014). Thus, exploitation and exploration are concluded as 
neither incompatible nor complementary in nature; instead, they become dependent on contextual 
conditions (cf. Benner and Tushman 2003; Junni et al. 2013; Koryak et al. 2017) such as resource and 
coordination flexibility. 
Valuable lessons about the importance of resource and coordination flexibility can be derived from 
Information Systems literature, as well. Digital platforms and digital innovation studies have provided us 
with ample insights about strategies for managing conflicting concerns to accommodate both existing and 
prospective organizational resources (Henfridsson and Yoo 2014), understanding competing views on 
division of innovation labor among suppliers and manufacturers (Lee and Berente 2012), building dynamic 
capabilities for digital transformation (Warner and Wäger 2019), developing managerial toolkits for 
evaluating competing innovation strategies (Nylén and Holmström 2015), balancing generativity and 
infrastructural control (Eaton et al. 2014), or managing the conflict of platform ownership and open source 
sponsorship (Ghazawneh and Henfridsson 2010). 
However, previous IS literature has predominantly focused on issues of resource and coordination 
flexibility from the management perspective and from an external viewpoint. We propose that 
transformation does not occur only through top-down strategizing (Leonardi 2020); it is also important to 
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understand how digital transformation unfolds at the operational level (e.g., the team’s everyday activities). 
Thus, in line with the relational view on organizational ambidexterity as well as the IS scholarship on digital 
innovation and platforms, we too emphasize the importance of creating resource and coordination 
flexibility for the long-term survival of firms. However, since we see organizational ambidexterity as 
emergent in the dialectics of top-down and bottom-up activities, we focus on the way resource and 
coordination flexibility are achieved eventually in the work of operational teams.  

Research Setting 
We selected National Electric Vehicle Sweden (NEVS) as our empirical setting. NEVS is a Swedish company 
with production plants in China and Sweden. In 2012, NEVS acquired the assets of SAAB, a former major 
Swedish car manufacturer, and continued its legacy in car manufacturing but faced financial challenges 
with its current product line. In 2016, NEVS shifted its focus from traditional cars with combustion engines 
to exclusively manufacture electric and autonomous vehicles, a new market segment in the automotive 
industry characterized by high growth opportunities. To make use of these opportunities, NEVS also revised 
its business strategy by preparing itself to sell mobility services, including ridesharing, delivery, or any other 
A-to-B services designed for end-users. This way, despite inheriting considerable know-how in traditional 
car manufacturing, NEVS has been able to develop its independent profile and knowledge base. This change 
is also mirrored in their organizational methods and structures to produce these new types of cars, reflecting 
NEVS’ transformation towards a digital-born organization (Chanias 2018; Sebastian 2017). 

On its path towards adopting a MaaS business logic, one area of concern was the legacy vehicle motion 
control system that required a complete and costly overhaul. A vehicle motion system entailed separate 
electronic units for controlling vehicle motion, such as propulsion, steering, and braking. Provided by a 
complex chain of suppliers, these electronic units came in separate parts. Each electronic control unit 
(hereafter ECU) included a hardware box in which the control software was embedded. Besides the need 
for sourcing a considerable amount of hardware parts and the management of a complex supply chain, the 
system’s performance was not optimal from a technological point of view. The speed of data communication 
between the hardware parts mentioned above was instead designed for traditional cars, which made them 
highly unsuitable for safely controlling an autonomous car in the public space. As such, NEVS saw the 
further need to develop a more software-oriented motion control system. 
That being said, the process of developing a software-oriented motion control system in-house was an 
unexplored field for NEVS, to begin with. While NEVS’ MaaS vision was apparent, the way towards re-
engineering the internal components for a new software-based motion control system for supporting the 
new vision was less clear. In what follows, we have illustrated NEVS’ exploration of new paths for reshaping 
the vehicle motion system which first emerged as a nebulous and unproven idea, survived with limited 
resources, and started to gain more attention and influence within NEVS as a MaaS providing platform. We 
have studied the work of the IVC team, who were in charge of developing the new motion control system. 

Data Collection 
Given the exploratory nature of our study, we have followed the work of other researchers in adopting an 
iterative approach in data collection and analysis (Leonardi and Bailey 2008; Henfridsson and Bygstad 
2013). In September 2017, we started our field work at NEVS to acquire an overview of the company’s 
agendas related to the development of autonomous cars and MaaS. We had learned that NEVS was 
exclusively focused on developing electric and autonomous cars as of 2016 and had gone public with its 
MaaS concept in July 2017. We thus found it an opportune case to follow the development of connected 
cars and mobility services as an example of the digitalization of the automotive industry. When we started 
our field work at NEVS, we did not intend to study the work of the IVC squad (“squad” is NEVS’ label for 
teams). We spent approximately 30 hours of conducting interviews and attending meetings with 15 key 
figures in software and connectivity divisions, product quality management, legal counsels on autonomous 
drive, and global project management. Our explorative approach had also directed us towards the work of 
the IVC squad, time and again. 

At first, it was not clear to us how this squad’s work was related to the area of connected cars and MaaS. 
The squad was more involved in the transformation of previously hardware-based vehicle motion units into 
software-based units (i.e., digitization), rather than the application of digitally connected vehicles for 



 Digitizing Products Towards Platforms 
  

Forty-First International Conference on Information Systems, India 2020
 6 

mobility services (i.e., digitalization). As the study unfolded, we eventually discovered that the reformation 
of vehicle motion could be seen as an infrastructural step in developing mobility services (see Henfridsson 
and Bygstad, 2013). We eventually came to appreciate the survival of the squad’s work—despite the start-
up’s several financial drawbacks—as a “paradigmatic example” (Henfridsson and Bygstad 2013: p. 914) of 
digitizing physical products into service providing platforms. 

The eight-month ethnographic observation of the IVC squad took place between November 2018 and June 
2019; about a year after the initial IVC squad had started experimenting with the new motion control system 
ideas with only 2-3 members. By the time our observations started, the IVC squad’s work had picked up 
speed and consisted of six members. Joining the group at this time was particularly beneficial as they still 
had a significant amount of work left, which would give us the opportunity for first-hand observations of 
their work. More importantly, the squad members would now be able to reflect on parts of their work in 
retrospect, as well. The observation sessions included at least four complete workdays weekly and one day 
dedicated to analyzing the data, which guided the research steps in the week after. 
The IVC squad consisted of 6 developer engineers (7 counting the former lead software engineer) all seated 
in the same office area without any partitions dividing them. This spatial arrangement allowed them to 
engage in conversations constantly to brainstorm, troubleshoot, or discuss work-related issues. The first 
author who was conducting the observations was seated in the same area as the squad. As there were no 
partitions dividing the squad members, she could both see and hear them performing their work without 
interruptions. During the observations, the first author took careful field notes about not only the activities 
of the squad, and the artifacts they used, but also the topics discussed by the squad members as they 
engaged in conversations to perform their work. These notes assisted her to pose follow-up questions and 
explore new topics and areas of the squad’s work. Relevant conversations were audio-recorded and 
subsequently analyzed by the end of each week. The observations thus resembled what Hennink et al. 
(2010) describe as “watching an unfolding drama unfold with characters, events, and storylines” (p. 170). 
We also interviewed each squad member at least twice in two separate interview rounds (see Table 1). In 
the first round, we focused more on what the squad had been doing during its lifetime and how. In the 
second round of the interviews, we were particularly focused on understanding the trigger behind activities 
and initiatives in the squad. In this round, why questions were particularly dominant. For example, “why 
are you even integrating the ECUs in the first place”, “why do you think the way you work is not optimal?”, 
and “why is developing a new control system important now, why has it not happened before?” 
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Table 1. Interview Rounds 

Data Analysis 
We first adopted an exploratory approach to data to avoid missing parts that lie outside the scope of the 
selected analytic lens (Walsham 1995). In this initial round of our data analysis, we tried to identify as many 
activities and overarching events that characterized the work-life of the IVC squad. However, it is not 
surprising that eight months of intensive ethnographic fieldwork can provide data for telling a story in 
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multiple directions. A “disciplined pursuit and analysis of the data” (Sarker et al. 2013), thus, required us 
to adopt a focused or selective round of analysis (Bryman 2012). Guided by our analytical lens, the focused 
analysis called for both deductively and inductively oriented approaches. These deductive and inductive 
approaches respectively correspond to two overarching analysis strategies inspired by Henfridsson (2014); 
1. Making sequence of events meaningful and 2. Naming and framing. 

Making sequence of events meaningful: Based on our analytical lens, the focus was on finding 
processes enabling resource and coordination flexibility across the three organizational layers of strategy, 
technology, and structure. We wanted to find out 1. which of the overarching events and activities identified 
in the initial round of analysis could be seen as instances of creating resource and coordination flexibility, 
and 2. to which organizational layer these events and activities correspond. Additionally, since telling a 
story requires a causal trajectory that drives the temporal progression of events and activities (Henfridsson 
2014), we were specifically sensitive towards establishing an explanation for the why of events, activities, 
and choices. The goal of this deductively oriented approach (Bryman, 2012) was to provide a delimiting 
framework for telling the story. To implement this plan, we asked four general questions exemplified below:  

What do they do? What is the 
Activity? 

What is the activity 
an instance of? 

Why do they do it? 

They form teams that 
can be dissolved at any 
point of time 

Forming 
dissolvable 
teams 

Coordination of teams 
Organizational structure 

The fast-changing combination 
of competences required for 
delivering projects 

Table 2. Identifying Activities and Events Related to the Analytical Lens 
This step enabled us to eventually order activities in a sequential way and identify three overarching courses 
of events across the three organizational layers. After finding the central constituent parts, it was time to 
explore how these parts formed the overall plot. 
Naming and framing: As mentioned previously, we intended to highlight the ‘interconnected’ and 
‘emergent’ nature of processes for creating resource and coordination flexibility. Here, we tried to 1. 
identify how events, activities, and layers were “connected” to each other, and 2. indicate how processes 
gradually formed in an emergent way. To analyze the interconnection of the events, activities, and layers, 
we focused on the commonalities between activities and gave them labels, a process Henfridsson (2014) 
calls naming. We thought that activities which share central characteristics with each other could be 
considered as iterations of the same organizing process. This inductively oriented approach enabled us to 
eventually identify mechanisms through which a set of activities across various organizational layers lead 
to creating resource and coordination flexibility. An example of naming the interconnections is as follows: 

Activity Event Organizational layer Common Point (Mechanisms) 

Open new 
competence areas in-
house 

In-house 
development 

Strategy Creating flexibility in resources and 
collaboration through centralizing 
external development work 

Creating a central 
architecture for 
different control units 

Modifying 
software 
architecture 

Technology Creating flexibility in resources 
through centralizing separate 
technological units 

Table 3. Naming Mechanisms of Creating Resource and Coordination Flexibility 
Finally, to analyze the ‘emergence’ of these mechanisms, we focused on the differences and boundaries 
which separated the mechanisms and their related activities from each other; a strategy Henfridsson (2014) 
calls framing. We thought, focusing on the points where mechanisms of creating flexibility change, would 
inform us on when and why various mechanisms of change emerge. This strategy eventually enabled us to 
identify the phases through which the mechanisms eventually resulted in resource and coordination 
flexibility. An example of framing is as follows: 
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mobility services (i.e., digitalization). As the study unfolded, we eventually discovered that the reformation 
of vehicle motion could be seen as an infrastructural step in developing mobility services (see Henfridsson 
and Bygstad, 2013). We eventually came to appreciate the survival of the squad’s work—despite the start-
up’s several financial drawbacks—as a “paradigmatic example” (Henfridsson and Bygstad 2013: p. 914) of 
digitizing physical products into service providing platforms. 

The eight-month ethnographic observation of the IVC squad took place between November 2018 and June 
2019; about a year after the initial IVC squad had started experimenting with the new motion control system 
ideas with only 2-3 members. By the time our observations started, the IVC squad’s work had picked up 
speed and consisted of six members. Joining the group at this time was particularly beneficial as they still 
had a significant amount of work left, which would give us the opportunity for first-hand observations of 
their work. More importantly, the squad members would now be able to reflect on parts of their work in 
retrospect, as well. The observation sessions included at least four complete workdays weekly and one day 
dedicated to analyzing the data, which guided the research steps in the week after. 
The IVC squad consisted of 6 developer engineers (7 counting the former lead software engineer) all seated 
in the same office area without any partitions dividing them. This spatial arrangement allowed them to 
engage in conversations constantly to brainstorm, troubleshoot, or discuss work-related issues. The first 
author who was conducting the observations was seated in the same area as the squad. As there were no 
partitions dividing the squad members, she could both see and hear them performing their work without 
interruptions. During the observations, the first author took careful field notes about not only the activities 
of the squad, and the artifacts they used, but also the topics discussed by the squad members as they 
engaged in conversations to perform their work. These notes assisted her to pose follow-up questions and 
explore new topics and areas of the squad’s work. Relevant conversations were audio-recorded and 
subsequently analyzed by the end of each week. The observations thus resembled what Hennink et al. 
(2010) describe as “watching an unfolding drama unfold with characters, events, and storylines” (p. 170). 
We also interviewed each squad member at least twice in two separate interview rounds (see Table 1). In 
the first round, we focused more on what the squad had been doing during its lifetime and how. In the 
second round of the interviews, we were particularly focused on understanding the trigger behind activities 
and initiatives in the squad. In this round, why questions were particularly dominant. For example, “why 
are you even integrating the ECUs in the first place”, “why do you think the way you work is not optimal?”, 
and “why is developing a new control system important now, why has it not happened before?” 
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Table 1. Interview Rounds 

Data Analysis 
We first adopted an exploratory approach to data to avoid missing parts that lie outside the scope of the 
selected analytic lens (Walsham 1995). In this initial round of our data analysis, we tried to identify as many 
activities and overarching events that characterized the work-life of the IVC squad. However, it is not 
surprising that eight months of intensive ethnographic fieldwork can provide data for telling a story in 
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multiple directions. A “disciplined pursuit and analysis of the data” (Sarker et al. 2013), thus, required us 
to adopt a focused or selective round of analysis (Bryman 2012). Guided by our analytical lens, the focused 
analysis called for both deductively and inductively oriented approaches. These deductive and inductive 
approaches respectively correspond to two overarching analysis strategies inspired by Henfridsson (2014); 
1. Making sequence of events meaningful and 2. Naming and framing. 

Making sequence of events meaningful: Based on our analytical lens, the focus was on finding 
processes enabling resource and coordination flexibility across the three organizational layers of strategy, 
technology, and structure. We wanted to find out 1. which of the overarching events and activities identified 
in the initial round of analysis could be seen as instances of creating resource and coordination flexibility, 
and 2. to which organizational layer these events and activities correspond. Additionally, since telling a 
story requires a causal trajectory that drives the temporal progression of events and activities (Henfridsson 
2014), we were specifically sensitive towards establishing an explanation for the why of events, activities, 
and choices. The goal of this deductively oriented approach (Bryman, 2012) was to provide a delimiting 
framework for telling the story. To implement this plan, we asked four general questions exemplified below:  

What do they do? What is the 
Activity? 

What is the activity 
an instance of? 

Why do they do it? 

They form teams that 
can be dissolved at any 
point of time 

Forming 
dissolvable 
teams 

Coordination of teams 
Organizational structure 

The fast-changing combination 
of competences required for 
delivering projects 

Table 2. Identifying Activities and Events Related to the Analytical Lens 
This step enabled us to eventually order activities in a sequential way and identify three overarching courses 
of events across the three organizational layers. After finding the central constituent parts, it was time to 
explore how these parts formed the overall plot. 
Naming and framing: As mentioned previously, we intended to highlight the ‘interconnected’ and 
‘emergent’ nature of processes for creating resource and coordination flexibility. Here, we tried to 1. 
identify how events, activities, and layers were “connected” to each other, and 2. indicate how processes 
gradually formed in an emergent way. To analyze the interconnection of the events, activities, and layers, 
we focused on the commonalities between activities and gave them labels, a process Henfridsson (2014) 
calls naming. We thought that activities which share central characteristics with each other could be 
considered as iterations of the same organizing process. This inductively oriented approach enabled us to 
eventually identify mechanisms through which a set of activities across various organizational layers lead 
to creating resource and coordination flexibility. An example of naming the interconnections is as follows: 

Activity Event Organizational layer Common Point (Mechanisms) 

Open new 
competence areas in-
house 

In-house 
development 

Strategy Creating flexibility in resources and 
collaboration through centralizing 
external development work 

Creating a central 
architecture for 
different control units 

Modifying 
software 
architecture 

Technology Creating flexibility in resources 
through centralizing separate 
technological units 

Table 3. Naming Mechanisms of Creating Resource and Coordination Flexibility 
Finally, to analyze the ‘emergence’ of these mechanisms, we focused on the differences and boundaries 
which separated the mechanisms and their related activities from each other; a strategy Henfridsson (2014) 
calls framing. We thought, focusing on the points where mechanisms of creating flexibility change, would 
inform us on when and why various mechanisms of change emerge. This strategy eventually enabled us to 
identify the phases through which the mechanisms eventually resulted in resource and coordination 
flexibility. An example of framing is as follows: 
 

 



 Digitizing Products Towards Platforms 
  

Forty-First International Conference on Information Systems, India 2020
 8 

Activity Event Organizational layer Difference Point (Phases) 

Creating a central 
architecture for 
different control units 

Modifying 
software 
architecture 

Technology First, flexibility is created in 
resources by centralizing 
architectural parts 

Creating the logic for 
modularization of the 
architecture 

Modifying 
software 
architecture 

Technology Next, flexibility is created in 
resources through decoupling 
architectural parts 

Table 4. Framing Phases of Creating Resource and Coordination Flexibility 
To check the plausibility of our findings (Henfridsson 2014; Avison and Malaurent 2014), we presented 
them in three separate official presentation meetings to 1. The head of the entire software department 2. 
The firm’s technical management together with the entire management board in the software department 
(including the IVC squad’s manager), and 3. The IVC squad members. All three groups agreed that not only 
the findings were truthful to their work, but also the findings told a story that went beyond the perspective 
of one group, included various perspectives, and that the cumulative story did not contradict any group’s 
perspective. The strong point, as pointed out by the software management board and the IVC squad 
members, was that the findings captured and provided a mental template of what had been constantly 
difficult for them to explain in a concrete way in terms of the connection between separate events, their 
sequence, and their distinction. 

Results: NEVS’ Integrated Vehicle Control System Initiative 
To achieve its goal for becoming a future MaaS provider, NEVS’ legacy vehicle motion control system 
underwent several changes. Some of these changes included reducing the amount of hardware that controls 
vehicle motion, developing a new powerful and central software component for vehicle control that has 
replaced prior separated and underperforming control units, designing a flexible architecture for motion 
software to support future mobility services, building a knowledge base for developing and modifying 
vehicle motion software in-house, and reducing the dependency on suppliers. In doing so, NEVS has 
completely transformed the architecture of its legacy vehicle motion control system that reduced supplier 
dependency and provided the technical foundation for fast and flexible reconfigurations for future projects. 

Phase 1: Rethinking Motion for Mobility Service (2016-2017) 

By the time NEVS went public with its MaaS plans in 2017, the company’s head of software department and 
its technology strategist had already argued extensively that reinventing mobility without rethinking 
motion would be a half-hearted job. They reasoned that it was specifically the motion control system, which 
makes any type of mobility possible in the first place. However, the legacy motion control system stood in 
stark contrast to NEVS’ promoted mobility narrative of being “fast, flexible and customer-centric”, as the 
company’s leaders put it. For one thing, various parts of the legacy motion system were developed by 
different suppliers. Relying on an extremely complex chain of suppliers created internal barriers to become 
fast and service-oriented (coordination flexibility). As the head of the software department exemplified it: 
 To get the brake system supplier to trust the model provided by the steering system supplier, 
 wouldn’t work and it’s hard to see them wanting to share that kind of information seeing it as 
 part of their intellectual property. So, it left us with no choice. And even if you were to fix a set-up 
 where one supplier would use another supplier’s model, then for each and every change you 
 wanted to create in a project, it would be rounds of commercial agreements, a lot of contracts, a 
 lot of negotiations, and it would just slow down the execution. Speed is important. So, we saw the 
 strategic importance of reconfiguring the vehicle motion. 

Apart from the external collaboration speed, the numerous inflexible hardware parts in the legacy motion 
control system could hardly attract an ecosystem of mobility service providers. For example, the legacy 
motion control system included separate hardware units that contained the controlling software for various 
motions of the car. Besides occupying significant space in the vehicle and being slow in exchanging data 
among separate units, the existing setup of hardware parts was a major hurdle in developing flexible 
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services (resource flexibility), as confirmed by the testing and simulation engineer who works closely with 
the IVC team: 

 A regular mechanical component takes a lot of time and money for development, which causes 
 you to not really make so many variants. In case of software, however, you can just keep adding, 
 removing, or upgrading features. And when things are so dynamic, we should be ready for 
 emerging things. 
Continuous integration and modification of software parts for different mobility services requires more 
than rethinking the ratio of hardware to software. It also requires the development of dedicated and well 
attuned teams who are fast in delivering products and services for an increasing number of heterogeneous 
projects (coordination flexibility). The vehicle motion control system, for instance, needs to be made ready 
for continuous integration and modification in various mobility projects, including autonomous drive 
services. However, the traditional automotive division of labor with silos of expertise and communication 
hierarchies could not support fast work iterations or catch up with the increasing number of projects. IVC’s 
senior software engineer exemplified the customary and rigid division of labor as follows: 

 Let's say project A requires four different vehicle motion components. So, you’ll have a product 
 manager and then there are individual managers in various organizational departments 
 working with those required components. So, the product manager will tell those department 
 managers what he needs and how they need to handle it. Then department managers assign the 
 work to different engineers in their department. Same will be in all the other departments 
 involved in project A. So, you have the product manager, the department managers, the 
 engineers, or senior engineers, and all that in 4 different departments. It becomes that kind of 
 hierarchy. 

Reshaping the legacy motion control system was hence an infrastructural step in reshaping mobility 
services. The company now needed to find solutions for re-scripting its external and internal collaboration 
approaches as well as the arrangement of its technological and human resources. 

Phase 2: Launching the Integrated Vehicle Motion Control Initiative (2017-2018) 

A more efficient motion control system was initially a part that would fit properly into the bigger vision for 
MaaS. The replacement of hardware by software for digitally driven and connected vehicles made a lot of 
sense in general. Just like other car manufacturers, NEVS had started to become more software-oriented 
for autonomous vehicles starting in 2016. However, to officially dedicate resources to reshaping the entire 
legacy motion control system required strong motivations, considering the financial constraints NEVS had 
faced as a start-up so far. The fact that a whole new motion control system was not initiated by the top 
management also reinforced the dilemmas. Thus, the announcement of NEVS’ exclusive focus on electric 
and autonomous cars later in 2016 provided the grounds for an unwavering commitment to reshaping the 
legacy motion control systems during 2017 and 2018. The plan was to focus on 1. integrating all the various 
control units for vehicle motion in one central unit, and 2. to develop the entire system inhouse. 
Developing an integrated vehicle control unit (hereafter IVC=the new motion control system) inhouse 
served multiple strategic goals. An IVC would reduce the use and subsequently cost of hardware parts. More 
importantly, it would take back control of technological developments and innovations from the suppliers 
(resource flexibility). Despite the outspoken benefits of such a plan, the initiators of IVC project had to 
prevail over quite strong counterarguments. As one of the IVC developers reminded us: 
 You see, there is already a complete infrastructure developed for having separate control units, a 
 lot of knowledge already exists out there. It makes it easy to build something. So, it's already very 
 cheap; you do not have to put any work or any money into research or something. Having the 
 integrated ECU is an idea. And there are not a lot of companies working with it. With the absent 
 knowledge, it would be difficult for a big corporation to shift their strategy just like that! They can 
 work on it on some experimental vehicles. But still, you won't have the necessary knowledge, you 
 won't have the necessary experience. 

The initiators of the new motion control system (IVC), on the other hand, argued that the in-house 
development of IVC made sense from multiple perspectives. First, an IVC would be more efficient. 
Digitizing and centralizing separate motion control parts into a powerful central software would replace 
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Activity Event Organizational layer Difference Point (Phases) 

Creating a central 
architecture for 
different control units 

Modifying 
software 
architecture 

Technology First, flexibility is created in 
resources by centralizing 
architectural parts 

Creating the logic for 
modularization of the 
architecture 

Modifying 
software 
architecture 

Technology Next, flexibility is created in 
resources through decoupling 
architectural parts 

Table 4. Framing Phases of Creating Resource and Coordination Flexibility 
To check the plausibility of our findings (Henfridsson 2014; Avison and Malaurent 2014), we presented 
them in three separate official presentation meetings to 1. The head of the entire software department 2. 
The firm’s technical management together with the entire management board in the software department 
(including the IVC squad’s manager), and 3. The IVC squad members. All three groups agreed that not only 
the findings were truthful to their work, but also the findings told a story that went beyond the perspective 
of one group, included various perspectives, and that the cumulative story did not contradict any group’s 
perspective. The strong point, as pointed out by the software management board and the IVC squad 
members, was that the findings captured and provided a mental template of what had been constantly 
difficult for them to explain in a concrete way in terms of the connection between separate events, their 
sequence, and their distinction. 

Results: NEVS’ Integrated Vehicle Control System Initiative 
To achieve its goal for becoming a future MaaS provider, NEVS’ legacy vehicle motion control system 
underwent several changes. Some of these changes included reducing the amount of hardware that controls 
vehicle motion, developing a new powerful and central software component for vehicle control that has 
replaced prior separated and underperforming control units, designing a flexible architecture for motion 
software to support future mobility services, building a knowledge base for developing and modifying 
vehicle motion software in-house, and reducing the dependency on suppliers. In doing so, NEVS has 
completely transformed the architecture of its legacy vehicle motion control system that reduced supplier 
dependency and provided the technical foundation for fast and flexible reconfigurations for future projects. 

Phase 1: Rethinking Motion for Mobility Service (2016-2017) 

By the time NEVS went public with its MaaS plans in 2017, the company’s head of software department and 
its technology strategist had already argued extensively that reinventing mobility without rethinking 
motion would be a half-hearted job. They reasoned that it was specifically the motion control system, which 
makes any type of mobility possible in the first place. However, the legacy motion control system stood in 
stark contrast to NEVS’ promoted mobility narrative of being “fast, flexible and customer-centric”, as the 
company’s leaders put it. For one thing, various parts of the legacy motion system were developed by 
different suppliers. Relying on an extremely complex chain of suppliers created internal barriers to become 
fast and service-oriented (coordination flexibility). As the head of the software department exemplified it: 
 To get the brake system supplier to trust the model provided by the steering system supplier, 
 wouldn’t work and it’s hard to see them wanting to share that kind of information seeing it as 
 part of their intellectual property. So, it left us with no choice. And even if you were to fix a set-up 
 where one supplier would use another supplier’s model, then for each and every change you 
 wanted to create in a project, it would be rounds of commercial agreements, a lot of contracts, a 
 lot of negotiations, and it would just slow down the execution. Speed is important. So, we saw the 
 strategic importance of reconfiguring the vehicle motion. 

Apart from the external collaboration speed, the numerous inflexible hardware parts in the legacy motion 
control system could hardly attract an ecosystem of mobility service providers. For example, the legacy 
motion control system included separate hardware units that contained the controlling software for various 
motions of the car. Besides occupying significant space in the vehicle and being slow in exchanging data 
among separate units, the existing setup of hardware parts was a major hurdle in developing flexible 
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services (resource flexibility), as confirmed by the testing and simulation engineer who works closely with 
the IVC team: 

 A regular mechanical component takes a lot of time and money for development, which causes 
 you to not really make so many variants. In case of software, however, you can just keep adding, 
 removing, or upgrading features. And when things are so dynamic, we should be ready for 
 emerging things. 
Continuous integration and modification of software parts for different mobility services requires more 
than rethinking the ratio of hardware to software. It also requires the development of dedicated and well 
attuned teams who are fast in delivering products and services for an increasing number of heterogeneous 
projects (coordination flexibility). The vehicle motion control system, for instance, needs to be made ready 
for continuous integration and modification in various mobility projects, including autonomous drive 
services. However, the traditional automotive division of labor with silos of expertise and communication 
hierarchies could not support fast work iterations or catch up with the increasing number of projects. IVC’s 
senior software engineer exemplified the customary and rigid division of labor as follows: 

 Let's say project A requires four different vehicle motion components. So, you’ll have a product 
 manager and then there are individual managers in various organizational departments 
 working with those required components. So, the product manager will tell those department 
 managers what he needs and how they need to handle it. Then department managers assign the 
 work to different engineers in their department. Same will be in all the other departments 
 involved in project A. So, you have the product manager, the department managers, the 
 engineers, or senior engineers, and all that in 4 different departments. It becomes that kind of 
 hierarchy. 

Reshaping the legacy motion control system was hence an infrastructural step in reshaping mobility 
services. The company now needed to find solutions for re-scripting its external and internal collaboration 
approaches as well as the arrangement of its technological and human resources. 

Phase 2: Launching the Integrated Vehicle Motion Control Initiative (2017-2018) 

A more efficient motion control system was initially a part that would fit properly into the bigger vision for 
MaaS. The replacement of hardware by software for digitally driven and connected vehicles made a lot of 
sense in general. Just like other car manufacturers, NEVS had started to become more software-oriented 
for autonomous vehicles starting in 2016. However, to officially dedicate resources to reshaping the entire 
legacy motion control system required strong motivations, considering the financial constraints NEVS had 
faced as a start-up so far. The fact that a whole new motion control system was not initiated by the top 
management also reinforced the dilemmas. Thus, the announcement of NEVS’ exclusive focus on electric 
and autonomous cars later in 2016 provided the grounds for an unwavering commitment to reshaping the 
legacy motion control systems during 2017 and 2018. The plan was to focus on 1. integrating all the various 
control units for vehicle motion in one central unit, and 2. to develop the entire system inhouse. 
Developing an integrated vehicle control unit (hereafter IVC=the new motion control system) inhouse 
served multiple strategic goals. An IVC would reduce the use and subsequently cost of hardware parts. More 
importantly, it would take back control of technological developments and innovations from the suppliers 
(resource flexibility). Despite the outspoken benefits of such a plan, the initiators of IVC project had to 
prevail over quite strong counterarguments. As one of the IVC developers reminded us: 
 You see, there is already a complete infrastructure developed for having separate control units, a 
 lot of knowledge already exists out there. It makes it easy to build something. So, it's already very 
 cheap; you do not have to put any work or any money into research or something. Having the 
 integrated ECU is an idea. And there are not a lot of companies working with it. With the absent 
 knowledge, it would be difficult for a big corporation to shift their strategy just like that! They can 
 work on it on some experimental vehicles. But still, you won't have the necessary knowledge, you 
 won't have the necessary experience. 

The initiators of the new motion control system (IVC), on the other hand, argued that the in-house 
development of IVC made sense from multiple perspectives. First, an IVC would be more efficient. 
Digitizing and centralizing separate motion control parts into a powerful central software would replace 
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underperforming hardware parts. However, a more valuable asset was gaining control of the brain of the 
vehicle for developing autonomous functionalities and mobility services. They argued that with the need to 
prepare the vehicle motion to be connected to external sources of command such as remote controllers, or 
Internet of Things devices, the motion control software needed to be highly modifiable. To rely on suppliers 
for the modification of the software would be time-consuming and costly. It was thus strategically important 
to build the competence knowledge in-house and take control of the vehicle motion software in future 
external projects (resource and coordination flexibility). These visions were realized in 2018, when having 
developed a proof of concept of the new motion control system (IVC) placed the company’s name on the list 
of attractive partners in a European ecosystem of autonomous drive (hereafter AD) services. The head of 
the IVC squad explained the company’s role in this project as follows: 
 Our external partner has some goals of demonstrating some autonomous drive functions in this 
 project. And NEVS' part is to deliver an enabler with the interfaces to connect the IVC to the AD 
 functionality. The motion command would be defined by the external partner and the IVC would 
 be the enabler of that command making the car move accordingly. That is essentially the intention 
 for us; to see when we have achieved this enabler. That it works together with other systems. 
Soon the enabling features of IVC would be put to test in many mobility projects of different scopes. IVC 
was now beginning to exceed its return on investment in the form of efficiency. Not only, but IVC was also 
going to be an efficient component in developing the company’s own AD services. More importantly, 
however, it was going to be a platform for continuous external development. Now, NEVS’ concept of motion 
not only fitted its concept of mobility, but it had started to gain significance in its own right. In other words, 
a basic component had gained a life of its own (resource flexibility). IVC’s former senior software engineer 
highlighted the extended strategic significance of turning IVC as a component to a flexible resource: 

 NEVS is becoming a software development organization. It’s all about creating the pattern; it's 
 about ‘how’ you're actually going to produce your product. Your approach has to give you some 
 kind of advantage. And why becoming a software development organization? Because you know, 
 almost 75 percent of the component in modern cars is software-based. And if you have a hold on 
 that portion, you basically own that car. It will give the creator a competitive advantage. That is 
 one of the goals for NEVS. 

Such flexibility in technological resources, however, had to be supported by the company’s human resources 
and internal operations. To develop a new motion control system, NEVS had to open new competence areas 
that were traditionally non-existent in-house. This required more human competences being employed and 
brought together in-house as well. In September 2018, one year of planning for forming an Agile enterprise 
(referring to the organizational approaches defined in the Agile software manifesto) resulted in a full 
reorganization of the company’s internal arrangements. The reorganization entailed several courses of 
activities. 
First, the old silos of knowledge and divisions of labor were dissolved. A total of four tribes (company’s 
name for major operational departments) now formed the company’s operational side. The idea was to 
emphasize what brought people together in the same center rather than what divided them into separate 
divisions with hopes of smoother communication and therefore operations (coordination flexibility). 
Second, within each tribe— rather than creating rigid subdivisions and permanently allocating a fixed array 
of human competences to them—a pool of human resources with diverse relevant competences was created. 
These employees had no fixed appointments to any teams. Depending on the required competences for each 
project, an average of five developers with various competence backgrounds would be assigned in a team to 
work on a project deliverable (resource flexibility). Third, all the engineering developers involved in the 
actual development work within the same tribe were centered in the same physical area at the company, 
away from managers. Similarly, the managers had their own spatial center. 

Thus, as the new motion control system (IVC) was turning into a flexible platform for mobility services, the 
internal structures were also being reconfigured towards more flexibility. However, to conclude that NEVS 
had its resource and collaboration flexibility all figured out is a misconstruction. 

Phase 3: Reflecting on the Increasing Complexities of IVC Work (2018-2019) 

Halfway into IVC’s development work, NEVS was receiving collaboration offers to provide the vehicle 
motion as a platform for testing and development of autonomous drive algorithms by external partners. In 
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addition to external projects, various internal projects also required IVC for testing autonomous 
functionalities. For all of these projects, the IVC squad needed to modify the architecture of IVC and 
redesign their work processes. The managers were quite pleased with the development. The squad 
members, however, were increasingly feeling the strain to realign their work and incorporate IVC in quite 
fast iterations for several parallel internal and external projects. Apart from the increasing workload, the 
team collaboration approach was another trigger for dissatisfaction. The Agile framework emphasized the 
direct allocation of a team to projects rather than dividing the work among several departments. This 
approach had resulted in grouping engineers from considerably different competence backgrounds in a 
team. The management strongly believed that these multi-competent teams would increase collaboration 
flexibility: 
 In the old organizational way, there would be a component owner. So, now, for developing an 
 ECU, should the component owner be a person with primarily software competence or hardware 
 competence while you need both? That is the thing! But, in this Agile mindset, a component would 
 not be owned by an individual; it will be owned by a team with both hardware and software 
 competences, because you need both to specify the requirements of an ECU in a good way. 
The multi-competent teams also believed to be beneficial in creating resource flexibility. The Agile 
framework emphasized a horizontal competence development rather than a vertical competence 
development. That is, rather than continually working within a specific competence area and gaining deep 
expertise, team members could expand their competence across several areas by collaborating with and 
learning from their team members in fulfilling project requirements. Such an Agile approach to competence 
development would create resource flexibility from multiple perspectives, the head of the software tribe 
contended: 

 The Agile mindset emphasizes that you should step out of your comfort zone, and really grab 
 tasks, and widen your knowledge. That means people will grow in multiple areas. They might not 
 become the ‘experts’ in all of them, but they will grow. And it also has the added benefit of creating 
 human competence redundancy on the company level. Unlike the old organizational form where 
 if one expert suddenly left the organization or team, the work would come to a halt. 
 Because then no mindset or force had pushed other individuals to learn about each other’s 
 expertise so they could cover for one another. 
However, as the architecture of the IVC was starting to become more complex, team members needed to 
apply deeper field expertise. It was eventually becoming impossible to understand other team members' 
perspectives (coordination flexibility), let alone learning from them. Responding to a soaring number of 
internal and external projects which incorporated the IVC as a platform, was no help either. They believed 
both the increasing complexity of the IVC architecture and the number of IVC related projects were 
becoming incompatible with the goal of the Agile framework for collaboration and competence 
development. Being pushed to work with people with quite different backgrounds while responding to 
several projects now seemed more unsystematic rather than agile, as one IVC developer put it: 

 I don't think the horizontal development is the ‘point’ with Agile teams; I think that's how it's 
 ‘happening’. Because, I think, it's only in our team maybe where you get this sort of horizontal 
 development. I don't think in every other team, which is practicing the Agile framework, you get 
 this horizontal development. It is coming out of events, and not out of what it's supposed to do. 
As the IVC architecture was becoming more complex, the Agile framework needed to accommodate more 
complex work situations. The IVC developers contended that IVC was not only becoming a complex 
component in supporting NEVS’s mobility services, but it was also evolving into a platform for future 
development work. These two existing sides of IVC needed to be taken into consideration and the Agile 
framework needed to be adapted to the IVC work to balance out the created tensions. However, the bright 
side with the Agile framework was the feedback sessions where employees could reflect on the challenges 
of their work in retrospect. In these sessions, the team members could discuss the distinctive and particular 
conditions for developing the new vehicle motion. These retrospective sessions would then provide the 
foundation to solve problematic cases iteratively. The reached solutions rendered a new version of the Agile 
framework which fitted the specific conditions of working with IVC and at the same time complying with 
the overall company’s Agile framework. 
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underperforming hardware parts. However, a more valuable asset was gaining control of the brain of the 
vehicle for developing autonomous functionalities and mobility services. They argued that with the need to 
prepare the vehicle motion to be connected to external sources of command such as remote controllers, or 
Internet of Things devices, the motion control software needed to be highly modifiable. To rely on suppliers 
for the modification of the software would be time-consuming and costly. It was thus strategically important 
to build the competence knowledge in-house and take control of the vehicle motion software in future 
external projects (resource and coordination flexibility). These visions were realized in 2018, when having 
developed a proof of concept of the new motion control system (IVC) placed the company’s name on the list 
of attractive partners in a European ecosystem of autonomous drive (hereafter AD) services. The head of 
the IVC squad explained the company’s role in this project as follows: 
 Our external partner has some goals of demonstrating some autonomous drive functions in this 
 project. And NEVS' part is to deliver an enabler with the interfaces to connect the IVC to the AD 
 functionality. The motion command would be defined by the external partner and the IVC would 
 be the enabler of that command making the car move accordingly. That is essentially the intention 
 for us; to see when we have achieved this enabler. That it works together with other systems. 
Soon the enabling features of IVC would be put to test in many mobility projects of different scopes. IVC 
was now beginning to exceed its return on investment in the form of efficiency. Not only, but IVC was also 
going to be an efficient component in developing the company’s own AD services. More importantly, 
however, it was going to be a platform for continuous external development. Now, NEVS’ concept of motion 
not only fitted its concept of mobility, but it had started to gain significance in its own right. In other words, 
a basic component had gained a life of its own (resource flexibility). IVC’s former senior software engineer 
highlighted the extended strategic significance of turning IVC as a component to a flexible resource: 

 NEVS is becoming a software development organization. It’s all about creating the pattern; it's 
 about ‘how’ you're actually going to produce your product. Your approach has to give you some 
 kind of advantage. And why becoming a software development organization? Because you know, 
 almost 75 percent of the component in modern cars is software-based. And if you have a hold on 
 that portion, you basically own that car. It will give the creator a competitive advantage. That is 
 one of the goals for NEVS. 

Such flexibility in technological resources, however, had to be supported by the company’s human resources 
and internal operations. To develop a new motion control system, NEVS had to open new competence areas 
that were traditionally non-existent in-house. This required more human competences being employed and 
brought together in-house as well. In September 2018, one year of planning for forming an Agile enterprise 
(referring to the organizational approaches defined in the Agile software manifesto) resulted in a full 
reorganization of the company’s internal arrangements. The reorganization entailed several courses of 
activities. 
First, the old silos of knowledge and divisions of labor were dissolved. A total of four tribes (company’s 
name for major operational departments) now formed the company’s operational side. The idea was to 
emphasize what brought people together in the same center rather than what divided them into separate 
divisions with hopes of smoother communication and therefore operations (coordination flexibility). 
Second, within each tribe— rather than creating rigid subdivisions and permanently allocating a fixed array 
of human competences to them—a pool of human resources with diverse relevant competences was created. 
These employees had no fixed appointments to any teams. Depending on the required competences for each 
project, an average of five developers with various competence backgrounds would be assigned in a team to 
work on a project deliverable (resource flexibility). Third, all the engineering developers involved in the 
actual development work within the same tribe were centered in the same physical area at the company, 
away from managers. Similarly, the managers had their own spatial center. 

Thus, as the new motion control system (IVC) was turning into a flexible platform for mobility services, the 
internal structures were also being reconfigured towards more flexibility. However, to conclude that NEVS 
had its resource and collaboration flexibility all figured out is a misconstruction. 

Phase 3: Reflecting on the Increasing Complexities of IVC Work (2018-2019) 

Halfway into IVC’s development work, NEVS was receiving collaboration offers to provide the vehicle 
motion as a platform for testing and development of autonomous drive algorithms by external partners. In 
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addition to external projects, various internal projects also required IVC for testing autonomous 
functionalities. For all of these projects, the IVC squad needed to modify the architecture of IVC and 
redesign their work processes. The managers were quite pleased with the development. The squad 
members, however, were increasingly feeling the strain to realign their work and incorporate IVC in quite 
fast iterations for several parallel internal and external projects. Apart from the increasing workload, the 
team collaboration approach was another trigger for dissatisfaction. The Agile framework emphasized the 
direct allocation of a team to projects rather than dividing the work among several departments. This 
approach had resulted in grouping engineers from considerably different competence backgrounds in a 
team. The management strongly believed that these multi-competent teams would increase collaboration 
flexibility: 
 In the old organizational way, there would be a component owner. So, now, for developing an 
 ECU, should the component owner be a person with primarily software competence or hardware 
 competence while you need both? That is the thing! But, in this Agile mindset, a component would 
 not be owned by an individual; it will be owned by a team with both hardware and software 
 competences, because you need both to specify the requirements of an ECU in a good way. 
The multi-competent teams also believed to be beneficial in creating resource flexibility. The Agile 
framework emphasized a horizontal competence development rather than a vertical competence 
development. That is, rather than continually working within a specific competence area and gaining deep 
expertise, team members could expand their competence across several areas by collaborating with and 
learning from their team members in fulfilling project requirements. Such an Agile approach to competence 
development would create resource flexibility from multiple perspectives, the head of the software tribe 
contended: 

 The Agile mindset emphasizes that you should step out of your comfort zone, and really grab 
 tasks, and widen your knowledge. That means people will grow in multiple areas. They might not 
 become the ‘experts’ in all of them, but they will grow. And it also has the added benefit of creating 
 human competence redundancy on the company level. Unlike the old organizational form where 
 if one expert suddenly left the organization or team, the work would come to a halt. 
 Because then no mindset or force had pushed other individuals to learn about each other’s 
 expertise so they could cover for one another. 
However, as the architecture of the IVC was starting to become more complex, team members needed to 
apply deeper field expertise. It was eventually becoming impossible to understand other team members' 
perspectives (coordination flexibility), let alone learning from them. Responding to a soaring number of 
internal and external projects which incorporated the IVC as a platform, was no help either. They believed 
both the increasing complexity of the IVC architecture and the number of IVC related projects were 
becoming incompatible with the goal of the Agile framework for collaboration and competence 
development. Being pushed to work with people with quite different backgrounds while responding to 
several projects now seemed more unsystematic rather than agile, as one IVC developer put it: 

 I don't think the horizontal development is the ‘point’ with Agile teams; I think that's how it's 
 ‘happening’. Because, I think, it's only in our team maybe where you get this sort of horizontal 
 development. I don't think in every other team, which is practicing the Agile framework, you get 
 this horizontal development. It is coming out of events, and not out of what it's supposed to do. 
As the IVC architecture was becoming more complex, the Agile framework needed to accommodate more 
complex work situations. The IVC developers contended that IVC was not only becoming a complex 
component in supporting NEVS’s mobility services, but it was also evolving into a platform for future 
development work. These two existing sides of IVC needed to be taken into consideration and the Agile 
framework needed to be adapted to the IVC work to balance out the created tensions. However, the bright 
side with the Agile framework was the feedback sessions where employees could reflect on the challenges 
of their work in retrospect. In these sessions, the team members could discuss the distinctive and particular 
conditions for developing the new vehicle motion. These retrospective sessions would then provide the 
foundation to solve problematic cases iteratively. The reached solutions rendered a new version of the Agile 
framework which fitted the specific conditions of working with IVC and at the same time complying with 
the overall company’s Agile framework. 



 Digitizing Products Towards Platforms 
  

Forty-First International Conference on Information Systems, India 2020
 12 

Phase 4: Resolving the Increasing Complexities of IVC Work (2019) 

As the IVC software continued to expand and become an integral part of various projects, proper design 
guidelines and software architecture needed to be defined. This meant a change in the focus of the team 
from vehicle dynamics to software development standards. However, neither the work guidelines nor the 
arrangement of competences in the IVC squad accommodated this emerging requirement. Design 
guidelines and software architecture were mostly missing. The written IVC software was not efficient in 
terms of performance and memory usage. The entire focus had so far been only on the integration of control 
software rather than how IVC should be implemented as an efficient software. Part of the problem was 
expected as much of the IVC squad’s work concentrated on R&D. A larger part of the problem nevertheless 
was due to the company’s emphasis on aligning work processes according to the Agile framework rather 
than following the standard ways of developing software, believed the squad’s lead software engineer: 
 Any software engineer knows this is not how you write software. See, everybody in this team 
 wrote the IVC software, but they don’t have a background in software engineering. Just because 
 we are in the same team doesn't mean we can do the same thing. Anyways, that wasn't making 
 sense. The scope of the initial IVC architecture was so little that everybody could just do  each 
 other’s work and then implement it in the software the best way a person from vehicle dynamics 
 could, thinking let’s get this up and running. But now, if you want to actually create a 
 production ready software, you need to put a hundred different things into consideration, and 
 then you need people with software backgrounds. Then, not everybody can just do the other’s 
 work, as the Agile framework insists. 
Thus, although the company’s organizing approach as a whole insisted on the Agile framework, the IVC 
developers argued that the specific conditions of developing IVC was to be taken into consideration. To 
reconcile the two, the IVC developers and software tribe managers concluded, important decouplings were 
to be made both in the IVC architecture and the team structure. 

To begin with, the IVC architecture needed to be modularized. Modularization entailed defining the 
boundaries between a set of constituting elements on various layers of the IVC architecture such as the 
network or the application layer. The separation of these parts within and across the architectural layers 
was important for two reasons. First, as a production ready software, the dependency among IVC’s 
architectural parts needed to be reduced (resource flexibility). This would allow the integrated vehicle 
motion platform to offer more flexibility for future development work. More importantly, defining 
boundaries between modules would become a reliable criterion for forming teams once the number of 
recruited IVC developers increased. That is, teams of 5-7 members would be allocated to work with a set of 
similar modules (referring, for instance, to autonomous drive functions on the application layer): 

 Now you need so many people working on different parts. To give them enough flexibility so 
 that they can work on their own part independent of the other’s, the boundaries between these 
 parts should be clearly defined. And then the model [architecture] should be defined like that, 
 too. So that they don't have to worry about the dependency between the part they are 
 developing, and the part other teams are developing. That's why we just need to define the 
 modules across architectural layers. 

This way, rather than project-based teams, module-based teams were to be formed. Module-based teams 
would still be multi-competent. However, as working with a set of similar modules would call for 
competences that are more closely related, horizontal competence development would become more 
manageable for team members (coordination flexibility). However, separating focal competence areas and 
dedicating more resources to them required the recruitment of more developers in-house. Acquiring more 
human resources needed to be backed by strong motivations from a business strategy point of view. IVC 
needed to prove potentially to be more than a component in NEVS’s future cars with some enabling 
affordances. It needed to promise potentially distinct business values. 

Having defined an initial process for modularization of the IVC architecture, finally, in June 2019, 
demonstrations of IVC started to open new paths of innovation and business coalitions for NEVS. When 
Protean, a leading firm in innovating in-wheel-motors, witnessed a demonstration of NEVS’s new vehicle 
motion control system (IVC), they immediately found it as an appropriate platform for developing their 
own products. Protean, which was already about to be acquired by NEVS, was now more confident about 
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joining NEVS. One of the IVC developers commented on the IVC’s journey from being only an idea to a 
potential source of revenue as follows: 

 IVC was only a few people’s idea. No one cared much. For example, when I would attend NEVS’ 
 all-people's meeting, IVC was never mentioned as a way of going into the future. So, in those 
 meetings I couldn’t really relate with anything. They would mention what a great job, others have 
 done in other projects, but never IVC. Until IVC was not built, it was very hard to get the 
 picture. They need to have a real demonstration. So, for example, last week, I had a demo for the 
 Protean’s top management. Although it wasn’t the reason why Protean was in that meeting, but, 
 once they saw the demo, all their management were like, ‘oh, this is exactly what we need for 
 our cars, please talk to our engineers’. 
Protean could not only use the IVC as a platform for its own innovation of in-wheel-motors, but it could 
also use the knowledge stack and expertise of the IVC developers (resource flexibility). Showcasing the 
potential for a separate line of innovation for IVC was now reinforcing the motivation for dedicating more 
resources to its development. Thus, to implement the new solutions, the initial IVC team dissolved in June 
2019. Around 20-30 developers were eventually recruited to work with the IVC (until January 2020) in 
various module-based teams. Thus, the new motion control system (IVC) opened new and unpredictable 
paths for further innovation and value creation independent of the NEVS’ own existing products and 
services. 

Discussion 
The case of NEVS vehicle motion system is an extensive example of how managing digital innovation leads 
to the transformation of organizational strategies, technology and structure in an interconnected and 
emergent way. A look at the various phases of NEVS’ transition reveals that changes on one organizational 
layer affect and depend on the configurations of other layers. NEVS’ case also demonstrates that changes 
on organizational layers are not simply created through pre-planned and bottom-up management 
initiatives. Rather, changes are motivated contingently by daily practices of operational teams. The way 
resource and coordination flexibility transform NEVS’ strategies, technology and structure is detailed 
below. We have presented NEVS’ transformation in the IVC squad’s work in four phases or mechanisms. 
The criterion for distinguishing the boundaries among these phases is the common point which connects 
and bridges a set of activities in a specific time span: 
Re-scripting. In phase 1, we witness a set of activities that are focused on creating resource and 
coordination flexibility by rethinking and re-writing 1. The way coordination with suppliers took place, 2. 
The way the vehicle motion technology was configured, and 3. The way teams and operations were 
structured to respond to the company’s new MaaS vision. What characterizes this phase is a mechanism 
that prompts the firm to reform its strategy, technology and structure. We call this mechanism that drives 
the activities in the approximate time span of 2016-2017 Re-scripting. The Re-scripting mechanism 
culminates in seeing the reformation of vehicle motion system as an infrastructural step in shaping the 
firm’s mobility visions. 
Centralizing. In phase 2 then we can spot a shift in the focus of the activities. In this phase, we witness a 
set of activities with the goal of creating resource and coordination flexibility by 1. Opening an inhouse 
development center for the previously external and distributed work to support a fast business strategy, 2. 
Centralizing the previously separate ECUs in a single unit to create coordination flexibility and efficiency 
in the technology, and 3. Bringing together people with different competence backgrounds in a team to 
create resource and coordination flexibility in teams. What characterizes this phase is thus a mechanism 
that turns the firm into a strategic hub, a center for technological innovation and a center for fast operations 
with little structural blocks. We call this mechanism that drives the activities in the approximate time span 
of 2017-2018 Centralizing. The centralizing mechanism culminates in vehicle motion turning into not just 
a component in NEVS’ final product, but a platform for shaping the company’s MaaS vision. 

Redirecting. In phase 3, we see the concerns shifting towards evaluating the increasing complexities and 
finding solutions to compensate for them. In this phase, we witness the squad members’ attempts to argue 
for resource and coordination flexibility by 1. Paying attention to the increasing number of projects in which 
IVC plays a strategic role, 2. Responding to the increasing complexities of IVC as it is turning from an R&D 
concept to a production-ready technology, and 3. Adapting the team structures to the increasing complexity 
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Phase 4: Resolving the Increasing Complexities of IVC Work (2019) 

As the IVC software continued to expand and become an integral part of various projects, proper design 
guidelines and software architecture needed to be defined. This meant a change in the focus of the team 
from vehicle dynamics to software development standards. However, neither the work guidelines nor the 
arrangement of competences in the IVC squad accommodated this emerging requirement. Design 
guidelines and software architecture were mostly missing. The written IVC software was not efficient in 
terms of performance and memory usage. The entire focus had so far been only on the integration of control 
software rather than how IVC should be implemented as an efficient software. Part of the problem was 
expected as much of the IVC squad’s work concentrated on R&D. A larger part of the problem nevertheless 
was due to the company’s emphasis on aligning work processes according to the Agile framework rather 
than following the standard ways of developing software, believed the squad’s lead software engineer: 
 Any software engineer knows this is not how you write software. See, everybody in this team 
 wrote the IVC software, but they don’t have a background in software engineering. Just because 
 we are in the same team doesn't mean we can do the same thing. Anyways, that wasn't making 
 sense. The scope of the initial IVC architecture was so little that everybody could just do  each 
 other’s work and then implement it in the software the best way a person from vehicle dynamics 
 could, thinking let’s get this up and running. But now, if you want to actually create a 
 production ready software, you need to put a hundred different things into consideration, and 
 then you need people with software backgrounds. Then, not everybody can just do the other’s 
 work, as the Agile framework insists. 
Thus, although the company’s organizing approach as a whole insisted on the Agile framework, the IVC 
developers argued that the specific conditions of developing IVC was to be taken into consideration. To 
reconcile the two, the IVC developers and software tribe managers concluded, important decouplings were 
to be made both in the IVC architecture and the team structure. 

To begin with, the IVC architecture needed to be modularized. Modularization entailed defining the 
boundaries between a set of constituting elements on various layers of the IVC architecture such as the 
network or the application layer. The separation of these parts within and across the architectural layers 
was important for two reasons. First, as a production ready software, the dependency among IVC’s 
architectural parts needed to be reduced (resource flexibility). This would allow the integrated vehicle 
motion platform to offer more flexibility for future development work. More importantly, defining 
boundaries between modules would become a reliable criterion for forming teams once the number of 
recruited IVC developers increased. That is, teams of 5-7 members would be allocated to work with a set of 
similar modules (referring, for instance, to autonomous drive functions on the application layer): 

 Now you need so many people working on different parts. To give them enough flexibility so 
 that they can work on their own part independent of the other’s, the boundaries between these 
 parts should be clearly defined. And then the model [architecture] should be defined like that, 
 too. So that they don't have to worry about the dependency between the part they are 
 developing, and the part other teams are developing. That's why we just need to define the 
 modules across architectural layers. 

This way, rather than project-based teams, module-based teams were to be formed. Module-based teams 
would still be multi-competent. However, as working with a set of similar modules would call for 
competences that are more closely related, horizontal competence development would become more 
manageable for team members (coordination flexibility). However, separating focal competence areas and 
dedicating more resources to them required the recruitment of more developers in-house. Acquiring more 
human resources needed to be backed by strong motivations from a business strategy point of view. IVC 
needed to prove potentially to be more than a component in NEVS’s future cars with some enabling 
affordances. It needed to promise potentially distinct business values. 

Having defined an initial process for modularization of the IVC architecture, finally, in June 2019, 
demonstrations of IVC started to open new paths of innovation and business coalitions for NEVS. When 
Protean, a leading firm in innovating in-wheel-motors, witnessed a demonstration of NEVS’s new vehicle 
motion control system (IVC), they immediately found it as an appropriate platform for developing their 
own products. Protean, which was already about to be acquired by NEVS, was now more confident about 
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joining NEVS. One of the IVC developers commented on the IVC’s journey from being only an idea to a 
potential source of revenue as follows: 

 IVC was only a few people’s idea. No one cared much. For example, when I would attend NEVS’ 
 all-people's meeting, IVC was never mentioned as a way of going into the future. So, in those 
 meetings I couldn’t really relate with anything. They would mention what a great job, others have 
 done in other projects, but never IVC. Until IVC was not built, it was very hard to get the 
 picture. They need to have a real demonstration. So, for example, last week, I had a demo for the 
 Protean’s top management. Although it wasn’t the reason why Protean was in that meeting, but, 
 once they saw the demo, all their management were like, ‘oh, this is exactly what we need for 
 our cars, please talk to our engineers’. 
Protean could not only use the IVC as a platform for its own innovation of in-wheel-motors, but it could 
also use the knowledge stack and expertise of the IVC developers (resource flexibility). Showcasing the 
potential for a separate line of innovation for IVC was now reinforcing the motivation for dedicating more 
resources to its development. Thus, to implement the new solutions, the initial IVC team dissolved in June 
2019. Around 20-30 developers were eventually recruited to work with the IVC (until January 2020) in 
various module-based teams. Thus, the new motion control system (IVC) opened new and unpredictable 
paths for further innovation and value creation independent of the NEVS’ own existing products and 
services. 

Discussion 
The case of NEVS vehicle motion system is an extensive example of how managing digital innovation leads 
to the transformation of organizational strategies, technology and structure in an interconnected and 
emergent way. A look at the various phases of NEVS’ transition reveals that changes on one organizational 
layer affect and depend on the configurations of other layers. NEVS’ case also demonstrates that changes 
on organizational layers are not simply created through pre-planned and bottom-up management 
initiatives. Rather, changes are motivated contingently by daily practices of operational teams. The way 
resource and coordination flexibility transform NEVS’ strategies, technology and structure is detailed 
below. We have presented NEVS’ transformation in the IVC squad’s work in four phases or mechanisms. 
The criterion for distinguishing the boundaries among these phases is the common point which connects 
and bridges a set of activities in a specific time span: 
Re-scripting. In phase 1, we witness a set of activities that are focused on creating resource and 
coordination flexibility by rethinking and re-writing 1. The way coordination with suppliers took place, 2. 
The way the vehicle motion technology was configured, and 3. The way teams and operations were 
structured to respond to the company’s new MaaS vision. What characterizes this phase is a mechanism 
that prompts the firm to reform its strategy, technology and structure. We call this mechanism that drives 
the activities in the approximate time span of 2016-2017 Re-scripting. The Re-scripting mechanism 
culminates in seeing the reformation of vehicle motion system as an infrastructural step in shaping the 
firm’s mobility visions. 
Centralizing. In phase 2 then we can spot a shift in the focus of the activities. In this phase, we witness a 
set of activities with the goal of creating resource and coordination flexibility by 1. Opening an inhouse 
development center for the previously external and distributed work to support a fast business strategy, 2. 
Centralizing the previously separate ECUs in a single unit to create coordination flexibility and efficiency 
in the technology, and 3. Bringing together people with different competence backgrounds in a team to 
create resource and coordination flexibility in teams. What characterizes this phase is thus a mechanism 
that turns the firm into a strategic hub, a center for technological innovation and a center for fast operations 
with little structural blocks. We call this mechanism that drives the activities in the approximate time span 
of 2017-2018 Centralizing. The centralizing mechanism culminates in vehicle motion turning into not just 
a component in NEVS’ final product, but a platform for shaping the company’s MaaS vision. 

Redirecting. In phase 3, we see the concerns shifting towards evaluating the increasing complexities and 
finding solutions to compensate for them. In this phase, we witness the squad members’ attempts to argue 
for resource and coordination flexibility by 1. Paying attention to the increasing number of projects in which 
IVC plays a strategic role, 2. Responding to the increasing complexities of IVC as it is turning from an R&D 
concept to a production-ready technology, and 3. Adapting the team structures to the increasing complexity 



 Digitizing Products Towards Platforms 
  

Forty-First International Conference on Information Systems, India 2020
 14 

and scope of competences required for developing IVC. What characterizes this phase is thus a mechanism 
that turns the firm into an alert agent which actively evaluates and redirects its strategic, technological and 
structural positioning. We call this mechanism that drives the activities in the approximate time span of 
2018-2019 Redirecting. The Redirecting mechanism culminates in highlighting the specific characteristics 
of IVC which require working conditions different than the firm’s overall strategic, technological and 
structural directions. 
Decoupling. Finally, in phase 4, the activities focus on creating important distinctions from a strategic, 
technological and structural point of view. To create resource and coordination flexibility, there is a need 
to 1. Highlight the distinctive business value related to the new vehicle motion system as opposed to the 
business values of the firm’s MaaS visions, 2. Draw clear boundaries between the modules in the IVC’s 
software architecture and 3. Separate the scope of team competence areas based on the boundaries among 
software modules and layers. What characterizes this phase is thus a mechanism that enables the firm to 
have distinctive capabilities by creating loose couplings in its strategy, technology, and structure. We call 
this mechanism that drives the activities in the approximate time span of 2019 Decoupling. The Decoupling 
mechanism culminates in highlighting IVC as a potentially distinct resource for further innovation and 
value creation. These mechanisms and their related activities are illustrated in Table 5. 
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Table 5. Mechanisms of Resource and Coordination Flexibility  
The above-mentioned mechanisms describe how NEVS achieved resource and coordination flexibility 
within its organizational boundaries, which in turn supported NEVS in transitioning from its old business 
strategy (selling combustion/electric cars) to a modern MaaS provider. A closer look at Table 5 reveals that, 
the four mechanisms are not always directed at creating alignment and convergence among organizational 
strategy, technology and structure. It is clear that to re-script organizational strategy, there was a need to 
re-script organizational structure as well as its technological domain. However, positive outcomes were not 
necessarily created through consensus and unity (Robey & Boudreau, 1999). Rather, these four mechanisms 
sometimes would result in resource and coordination flexibility and solve tensions by giving rise to 
divergence points. An example is how the team structure at the IVC squad diverged from NEVS’ overall 
Agile framework. A more emblematic example is how the apparently contradictory mechanisms such as 
“centralizing” and “decoupling” were necessary for creating resource and coordination flexibility. These 
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divergences show that resource and coordination capability is formed by loose couplings (Lee and Berente 
2012; Gregory et al. 2018), both within and across organizational layers. In other words, in this complex 
interrelation of sociotechnical elements (Winter et al. 2014), pluralistic and potentially contradictory 
elements coexist (Lee and Berente 2012).  
This has implications for how processes of digital innovation are organized. For instance, the dialectics of 
divergence and convergence imply that predicting the overall formal structure of an organization based on 
the design of the underlying technical system (mirroring hypothesis) (Sanchez and Mahony 1996) is 
becoming more and more difficult. As Colfer and Baldwin (2016) emphasize and as the NEVS case 
demonstrates, “digital technologies make possible new modes of coordination that enable groups to deviate 
from classical mirroring hypothesis” (p. 710). Consequently, designing and organizing the internal 
operations of a firm around digital innovation needs to be a dynamic and contingent process. 

Emphasizing the interconnected and emergent way NEVS managed resource and coordination flexibility 
enables us to theorize digital transformation in terms of dynamic capabilities. Dynamic capabilities are 
capabilities that determine the speed and degree to which a firm’s resources can be aligned with unforeseen 
environmental changes (Teece 2014). Dynamic capabilities are not tied to any current products or purposes 
(Teece 2014) and they cannot therefore be predicted and implemented as best practices or paths in a top-
down manner by the management. In NEVS’ case, for instance, although mobility-as-a-service was the 
firm’s overall top-down strategy, motion-as-a-service was spawned by the firm’s technological 
advancements as an unpredicted strategy that would give the company a competitive advantage. 

Theorizing digital transformation in terms of dynamic capabilities is also in alignment with organizational 
ambidexterity. As mentioned previously, simply managing the tensions between exploitation and 
exploitation (innovation) does not capture the core of organizational ambidexterity (O’Reilly and Tushman 
2013). Instead, organizational ambidexterity is achieved if the firm is able to fundamentally reconfigure and 
transform its resources to survive in the face of changed market conditions, as it attempts to solve tensions 
(O’Reilly and Tushman 2008; O’Reilly and Tushman 2013). The changes on various organizational layers 
enabled NEVS to execute a two-track approach by continuing to optimize its existing technological 
foundation for vehicle motion systems (i.e., being exploitative), while simultaneously being prepared to 
serve future MaaS markets (i.e., exploratory). As explained previously, developing the capability to optimize 
existing and exploring new markets is a key feature of ambidextrous organizations. 
Finally, existing digital platform studies have provided insights into the evolution of platforms in 
collaboration with external partners (Ghazawneh and Henfridsson 2010; Eaton et al. 2015) or in 
collaboration with end-users and co-creators of value (Skog et al. 2018). We complement this line of 
research by studying a platform in its preparation phase, i.e., how the platform is initially designed and 
evolved prior to being ready for external collaboration. This research may exhibit limitations in terms of 
being a single case study and being applicable in other empirical contexts.  Car manufactures operate in a 
safety sensitive industry context, where firms are subject to stricter regulations for market access, hardware 
and software requirements, which in turn may impacts the degree and fluidity of innovation and 
collaboration options. On the other hand, these limitations present future avenues for research for 
conducting cross case studies in (non) safety sensitive industry contexts to validate or expand on our 
findings or having an in-depth focus on boundary resource development from an internal organizational 
perspective.  
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and scope of competences required for developing IVC. What characterizes this phase is thus a mechanism 
that turns the firm into an alert agent which actively evaluates and redirects its strategic, technological and 
structural positioning. We call this mechanism that drives the activities in the approximate time span of 
2018-2019 Redirecting. The Redirecting mechanism culminates in highlighting the specific characteristics 
of IVC which require working conditions different than the firm’s overall strategic, technological and 
structural directions. 
Decoupling. Finally, in phase 4, the activities focus on creating important distinctions from a strategic, 
technological and structural point of view. To create resource and coordination flexibility, there is a need 
to 1. Highlight the distinctive business value related to the new vehicle motion system as opposed to the 
business values of the firm’s MaaS visions, 2. Draw clear boundaries between the modules in the IVC’s 
software architecture and 3. Separate the scope of team competence areas based on the boundaries among 
software modules and layers. What characterizes this phase is thus a mechanism that enables the firm to 
have distinctive capabilities by creating loose couplings in its strategy, technology, and structure. We call 
this mechanism that drives the activities in the approximate time span of 2019 Decoupling. The Decoupling 
mechanism culminates in highlighting IVC as a potentially distinct resource for further innovation and 
value creation. These mechanisms and their related activities are illustrated in Table 5. 
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Table 5. Mechanisms of Resource and Coordination Flexibility  
The above-mentioned mechanisms describe how NEVS achieved resource and coordination flexibility 
within its organizational boundaries, which in turn supported NEVS in transitioning from its old business 
strategy (selling combustion/electric cars) to a modern MaaS provider. A closer look at Table 5 reveals that, 
the four mechanisms are not always directed at creating alignment and convergence among organizational 
strategy, technology and structure. It is clear that to re-script organizational strategy, there was a need to 
re-script organizational structure as well as its technological domain. However, positive outcomes were not 
necessarily created through consensus and unity (Robey & Boudreau, 1999). Rather, these four mechanisms 
sometimes would result in resource and coordination flexibility and solve tensions by giving rise to 
divergence points. An example is how the team structure at the IVC squad diverged from NEVS’ overall 
Agile framework. A more emblematic example is how the apparently contradictory mechanisms such as 
“centralizing” and “decoupling” were necessary for creating resource and coordination flexibility. These 
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divergences show that resource and coordination capability is formed by loose couplings (Lee and Berente 
2012; Gregory et al. 2018), both within and across organizational layers. In other words, in this complex 
interrelation of sociotechnical elements (Winter et al. 2014), pluralistic and potentially contradictory 
elements coexist (Lee and Berente 2012).  
This has implications for how processes of digital innovation are organized. For instance, the dialectics of 
divergence and convergence imply that predicting the overall formal structure of an organization based on 
the design of the underlying technical system (mirroring hypothesis) (Sanchez and Mahony 1996) is 
becoming more and more difficult. As Colfer and Baldwin (2016) emphasize and as the NEVS case 
demonstrates, “digital technologies make possible new modes of coordination that enable groups to deviate 
from classical mirroring hypothesis” (p. 710). Consequently, designing and organizing the internal 
operations of a firm around digital innovation needs to be a dynamic and contingent process. 

Emphasizing the interconnected and emergent way NEVS managed resource and coordination flexibility 
enables us to theorize digital transformation in terms of dynamic capabilities. Dynamic capabilities are 
capabilities that determine the speed and degree to which a firm’s resources can be aligned with unforeseen 
environmental changes (Teece 2014). Dynamic capabilities are not tied to any current products or purposes 
(Teece 2014) and they cannot therefore be predicted and implemented as best practices or paths in a top-
down manner by the management. In NEVS’ case, for instance, although mobility-as-a-service was the 
firm’s overall top-down strategy, motion-as-a-service was spawned by the firm’s technological 
advancements as an unpredicted strategy that would give the company a competitive advantage. 

Theorizing digital transformation in terms of dynamic capabilities is also in alignment with organizational 
ambidexterity. As mentioned previously, simply managing the tensions between exploitation and 
exploitation (innovation) does not capture the core of organizational ambidexterity (O’Reilly and Tushman 
2013). Instead, organizational ambidexterity is achieved if the firm is able to fundamentally reconfigure and 
transform its resources to survive in the face of changed market conditions, as it attempts to solve tensions 
(O’Reilly and Tushman 2008; O’Reilly and Tushman 2013). The changes on various organizational layers 
enabled NEVS to execute a two-track approach by continuing to optimize its existing technological 
foundation for vehicle motion systems (i.e., being exploitative), while simultaneously being prepared to 
serve future MaaS markets (i.e., exploratory). As explained previously, developing the capability to optimize 
existing and exploring new markets is a key feature of ambidextrous organizations. 
Finally, existing digital platform studies have provided insights into the evolution of platforms in 
collaboration with external partners (Ghazawneh and Henfridsson 2010; Eaton et al. 2015) or in 
collaboration with end-users and co-creators of value (Skog et al. 2018). We complement this line of 
research by studying a platform in its preparation phase, i.e., how the platform is initially designed and 
evolved prior to being ready for external collaboration. This research may exhibit limitations in terms of 
being a single case study and being applicable in other empirical contexts.  Car manufactures operate in a 
safety sensitive industry context, where firms are subject to stricter regulations for market access, hardware 
and software requirements, which in turn may impacts the degree and fluidity of innovation and 
collaboration options. On the other hand, these limitations present future avenues for research for 
conducting cross case studies in (non) safety sensitive industry contexts to validate or expand on our 
findings or having an in-depth focus on boundary resource development from an internal organizational 
perspective.  

References 
Avison, D., and Malaurent, J. 2014. “Is Theory King?: Questioning the Theory Fetish in Information 

Systems,” Journal of Information Technology, (29:4), pp. 327-336. 
Cao, Q., Gedajlovic, E., and Zhang, H. 2009. “Unpacking Organizational Ambidexterity: Dimensions, 

Contingencies, and Synergistic Effects,” Organization Science (20:4), pp.781-796. 
Chanias, S., Myers, M. D., and Hess, T. 2019. “Digital transformation Strategy Making in Pre-Digital 

Organizations: The Case of a Financial Services Provider,” The Journal of Strategic Information 
Systems (28:1), pp. 17-33. 

De Reuver, M., Sørensen, C., and Basole, R. C. 2018. “The digital Platform: A Research Agenda,” Journal 
of Information Technology (33:2), pp. 124-135. 



 Digitizing Products Towards Platforms 
  

Forty-First International Conference on Information Systems, India 2020
 16 

Eaton, B., Hallingby, H. K., Nesse, P. J., and Hanseth, O. 2014. “Achieving Payoffs from an Industry Cloud 
Ecosystem at BankID,” MIS Quarterly Executive (13:4), pp. 233-235  

Eaton, B., Elaluf-Calderwood, S., Sorensen, C., and Yoo, Y. 2015. “Distributed Tuning of Boundary 
Resources: The Case of Apple's iOS Service System,” MIS Quarterly (39:1), pp. 217-243. 

Ghazawneh, A., and Henfridsson, O. 2010. “Governing Third-Party Development through Platform 
Boundary Resources,” in Proceeding of the 31st International Conference on Information Systems 
(ICIS), St. Louis, USA, pp. 1-18. AIS Electronic Library (AISeL). 

Gregory, R., Wagner, H. T., Tumbas, S., and Drechsler, K. 2019. “At the Crossroads Between Digital 
Innovation and Digital Transformation,” in Proceeding of the 40th International Conference on 
Information Systems, Munich, Germany. AIS Electronic Library (AISeL).  

Helfat, C. E., Finkelstein, S., Mitchell W., Peteraf, M. A., Singh, H., Teece D. J. and Winter, S. G. 2007. 
Dynamic Capabilities: Understanding Strategic Change in Organizations, Malden, MA: Blackwell 
Publishing. 

Henfridsson, O. 2014. “The power of an Intellectual Account: Developing Stories of the Digital Age,” 
Journal of Information Technology (29:4), pp. 356-357. 

Henfridsson, O., and Bygstad, B. 2013. “The Generative Mechanisms of Digital Infrastructure Evolution,” 
MIS Quarterly (37:3), pp. 907-931. 

Hennink, M. M., Hutter, I., and Bailey, A. 2011. Qualitative Research Methods, London: SAGE. 
Hukal, P. and Henfridsson, O. 2018. “Digital Innovation–a Definition and Integrated Perspective,” in The 

Routledge Companion to Management Information Systems, R. D. Galliers and M. K. Stein (eds.), New 
York: Routledge, pp. 360-369. 

Junni, P., Sarala, R. M., Taras, V., and Tarba, S. Y. 2013. “Organizational Ambidexterity and Performance: 
 A Meta-Analysis,” Academy of Management Perspectives (27:4), pp. 299-312. 
Katila, R., and Ahuja, G. 2002. “Something Old, Something New: A Longitudinal Study of Search Behavior 

and Pew Product Introduction,” Academy of Management Journal (45:6), pp. 1183-1194. 
Koryak, O., Lockett, A., Hayton, J., Nicolaou, N., and Mole, K. 2018. “Disentangling the Antecedents of 

Ambidexterity: Exploration and Exploitation,” Research Policy (47:2), pp. 413-427. 
Lee, J., and Berente, N. 2012. “Digital Innovation and the Division of Innovative Labor: Digital Controls in 

the Automotive Industry,” Organization Science (23:5), pp. 1428-1447. 
Leonardi, P. 2020. “You’re Going Digital-Now What,” MIT Sloan Management Review (61:2), pp.28-35. 
Leonardi, P. M., and Bailey, D. E. 2008. “Transformational Technologies and the Creation of New Work 

Practices: Making Implicit Knowledge Explicit in Task-Based Offshoring,” MIS Quarterly (32:2) pp. 
411-436. 

Lyytinen, K., Sørensen, C., and Tilson, D. 2018. “Generativity in Digital Infrastructures: A Research Note”. 
in the Routledge Companion to Management Information Systems, M. R. Galliers and M. K. Stein 
(eds.), New York: Routledge, pp. 253-275. 

MacCormack, A., Rusnak, J., and Baldwin, C. Y. 2006. “Exploring the Structure of Complex Software 
Designs: An Empirical Study of Open Source and Proprietary Code,” Management Science (52:7), pp. 
1015-1030. 

March, J.G. 1991. “Exploration and Exploitation in Organizational Learning,” Organization Science, (2:1), 
pp.71-87. 

Mohagheghzadeh, A., and Svahn, F. 2016. “Transforming Organizational Resource into Platform Boundary 
Resources,” in Proceeding of the 24th European Conference on Information Systems (ECIS), İstanbul, 
Turkey. AIS Electronic Library (AISeL). 

Nambisan, S., Lyytinen, K., Majchrzak, A., and Song, M. 2017. "Digital Innovation Management: 
ReinventingInnovation Management Research in a Digital World," MIS Quarterly (41:1), pp. 223-238. 

Nylén, D., and Holmström, J. 2015. “Digital Innovation Strategy: A Framework for Diagnosing and 
Improving Digital Product and Service Innovation,” Business Horizons (58;1), pp. 57-67. 

O'Reilly III, C. A., and Tushman, M. L. 2013. “Organizational Ambidexterity: Past, Present, and Future,” 
Academy of Management Perspectives (27:4), pp. 324-338. 

O’Reilly III, C. A., & Tushman, M. L. 2008. “Ambidexterity as a Dynamic Capability: Resolving the 
Innovator's dilemma,” Research in Organizational Behavior (28), pp. 185-206. 

Paternoster, N., Giardino, C., Unterkalmsteiner, M., Gorschek, T., and Abrahamsson, P. 2014. “Software 
Development in Startup Companies: A Systematic Mapping Study,” Information and Software 
Technology (56:10), pp. 1200-1218. 

 Digitizing Products Towards Platforms 
  

Forty-First International Conference on Information Systems, India 2020
 17 

Piccinini, E., Hanelt, A., Gregory, R. and Kolbe, L. 2015. “Transforming Industrial Business: The Impact of 
Digital Transformation on Automotive Organizations,” in Proceeding of the 36th International 
Conference on Information Systems (ICIS), Fort Worth, USA. AIS Electronic Library (AISeL). 

Robey, D., and Boudreau, M. C. 1999. “Accounting for the Contradictory Organizational Consequences of 
Information Technology: Theoretical Directions and Methodological Implications,” Information 
Systems Research, (10:2), pp. 167–185. 

Sanchez, R. and Mahoney, J. T. 1996. “Modularity, Flexibility, and Knowledge Management in Product and 
Organization Design,” Strategic Management Journal (17: S2), pp. 63-76. 

Sandberg, J., Holmström, J., & Lyytinen, K. 2020. “Digitization and Phase Transitions in Platform 
Organizing Logics: Evidence from the Process Automation Industry,” Management Information 
Systems Quarterly (44:1), pp. 129-153. 

Sarker, S., Xiao, X., and Beaulieu, T. 2013. “Guest Editorial: Qualitative Studies in Information Systems: A 
Critical Review and Some Guiding Principles,” MIS Quarterly (37:4), pp. iii–xviii. 

Sebastian, I.M., Ross, J.W., Beath, C., Mocker, M., Moloney, K.G., Fonstad, N. O. 2017. “How Big Old 
Companies Navigate Digital Transformation,” MIS Quarterly Executive (16:3), pp. 197–213. 

Skog, D., Wimelius, H., and Sandberg, J. 2018. "Digital Service Platform Evolution: How Spotify Leveraged 
Boundary Resources to Become a Global Leader in Music Streaming," Hawaii International Conference 
on System Sciences (HICSS), Waikoloa, HI, USA, pp. 4564-4573. 

Sørensen, C. 2017. “Beyond Mobile IT: Ubiquitous Digitality and Work,” in The Routledge Companion to 
Management Information Systems, R. Galliers and M. K. Stein (eds.), New York: Routledge, pp.466-
480. 

Stabell, C. B., and Fjeldstad, Ø. D. 1998. “Configuring Value for Competitive Advantage: on Chains, Shops, 
and Networks,” Strategic Management Journal (19:5), pp. 413-437. 

Staykova, K. S. 2018. “Managing Platform Ecosystem Evolution through the Emergence of Micro-strategies 
and Microstructures,” in Proceedings of the 39th International Conference on Information Systems 
(ICIS), San Francisco, USA. AIS Electronic Library (AISeL).  

Svahn, F., Mathiassen, L., and Lindgren, R. 2017. “Embracing Digital Innovation in Incumbent Firms: How 
Volvo Cars Managed Competing Concerns,” MIS Quarterly (41:1), pp. 239-253. 

Teece, D. J. 2014. “The Foundations of Enterprise Performance: Dynamic and Ordinary Capabilities in an 
(Economic) Theory of Firms,” Academy of Management Perspectives (28:4), pp. 328-352. 

Tilson, D., Lyytinen, K., and Sørensen, C. 2010. “Research Commentary—Digital Infrastructures: The 
Missing IS Research Agenda”, Information Systems Research (21:4), pp. 748-759. 

Venkatraman, N. V. 2017. The Digital Matrix: New Rules for Business Transformation through 
Technology, Vancouver, BC, Canada: LifeTree Media. 

Vial, G. 2019. “Understanding Digital Transformation: A Review and a Research Agenda,” The Journal of 
Strategic Information Systems (28:2), pp. 118–144. 

Warner, K. S., and Wäger, M. 2019. “Building Dynamic Capabilities for Digital Transformation: An Ongoing 
Process of Strategic Renewal,” Long Range Planning (52:3), pp. 326-349. 

Wei, Z., Yi, Y., and Guo, H. 2014. “Organizational Learning Ambidexterity, Strategic Flexibility, and New 
Product Development,” Journal of Product Innovation Management (31:4), pp. 832-847. 

Winter, S., Berente, N., Howison, J., and Butler, B. 2014. Beyond the Organizational ‘Container’: 
Conceptualizing 21st Century Sociotechnical Work,” Information and Organization (24:4), pp. 
250269. 

Yoo, Y. 2012. “The Tables have turned: How Can the Information Systems Field Contribute to Technology 
and Innovation Management Research?,” Journal of the Association for Information Systems (14:5), 
pp. 4. 

Yoo, Y., Boland Jr, R. J., Lyytinen, K., and Majchrzak, A. 2012. “Organizing for Innovation in the Digitized 
World,” Organization Science (23:5), pp. 1398-1408. 

Yoo, Y., Henfridsson, O., and Lyytinen, K. 2010. “The New Organizing Logic of Digital Innovation: An 
Agenda for Information Systems Research,” Information Systems Research (21:4), pp. 724-735. 

 
 



 Digitizing Products Towards Platforms 
  

Forty-First International Conference on Information Systems, India 2020
 16 

Eaton, B., Hallingby, H. K., Nesse, P. J., and Hanseth, O. 2014. “Achieving Payoffs from an Industry Cloud 
Ecosystem at BankID,” MIS Quarterly Executive (13:4), pp. 233-235  

Eaton, B., Elaluf-Calderwood, S., Sorensen, C., and Yoo, Y. 2015. “Distributed Tuning of Boundary 
Resources: The Case of Apple's iOS Service System,” MIS Quarterly (39:1), pp. 217-243. 

Ghazawneh, A., and Henfridsson, O. 2010. “Governing Third-Party Development through Platform 
Boundary Resources,” in Proceeding of the 31st International Conference on Information Systems 
(ICIS), St. Louis, USA, pp. 1-18. AIS Electronic Library (AISeL). 

Gregory, R., Wagner, H. T., Tumbas, S., and Drechsler, K. 2019. “At the Crossroads Between Digital 
Innovation and Digital Transformation,” in Proceeding of the 40th International Conference on 
Information Systems, Munich, Germany. AIS Electronic Library (AISeL).  

Helfat, C. E., Finkelstein, S., Mitchell W., Peteraf, M. A., Singh, H., Teece D. J. and Winter, S. G. 2007. 
Dynamic Capabilities: Understanding Strategic Change in Organizations, Malden, MA: Blackwell 
Publishing. 

Henfridsson, O. 2014. “The power of an Intellectual Account: Developing Stories of the Digital Age,” 
Journal of Information Technology (29:4), pp. 356-357. 

Henfridsson, O., and Bygstad, B. 2013. “The Generative Mechanisms of Digital Infrastructure Evolution,” 
MIS Quarterly (37:3), pp. 907-931. 

Hennink, M. M., Hutter, I., and Bailey, A. 2011. Qualitative Research Methods, London: SAGE. 
Hukal, P. and Henfridsson, O. 2018. “Digital Innovation–a Definition and Integrated Perspective,” in The 

Routledge Companion to Management Information Systems, R. D. Galliers and M. K. Stein (eds.), New 
York: Routledge, pp. 360-369. 

Junni, P., Sarala, R. M., Taras, V., and Tarba, S. Y. 2013. “Organizational Ambidexterity and Performance: 
 A Meta-Analysis,” Academy of Management Perspectives (27:4), pp. 299-312. 
Katila, R., and Ahuja, G. 2002. “Something Old, Something New: A Longitudinal Study of Search Behavior 

and Pew Product Introduction,” Academy of Management Journal (45:6), pp. 1183-1194. 
Koryak, O., Lockett, A., Hayton, J., Nicolaou, N., and Mole, K. 2018. “Disentangling the Antecedents of 

Ambidexterity: Exploration and Exploitation,” Research Policy (47:2), pp. 413-427. 
Lee, J., and Berente, N. 2012. “Digital Innovation and the Division of Innovative Labor: Digital Controls in 

the Automotive Industry,” Organization Science (23:5), pp. 1428-1447. 
Leonardi, P. 2020. “You’re Going Digital-Now What,” MIT Sloan Management Review (61:2), pp.28-35. 
Leonardi, P. M., and Bailey, D. E. 2008. “Transformational Technologies and the Creation of New Work 

Practices: Making Implicit Knowledge Explicit in Task-Based Offshoring,” MIS Quarterly (32:2) pp. 
411-436. 

Lyytinen, K., Sørensen, C., and Tilson, D. 2018. “Generativity in Digital Infrastructures: A Research Note”. 
in the Routledge Companion to Management Information Systems, M. R. Galliers and M. K. Stein 
(eds.), New York: Routledge, pp. 253-275. 

MacCormack, A., Rusnak, J., and Baldwin, C. Y. 2006. “Exploring the Structure of Complex Software 
Designs: An Empirical Study of Open Source and Proprietary Code,” Management Science (52:7), pp. 
1015-1030. 

March, J.G. 1991. “Exploration and Exploitation in Organizational Learning,” Organization Science, (2:1), 
pp.71-87. 

Mohagheghzadeh, A., and Svahn, F. 2016. “Transforming Organizational Resource into Platform Boundary 
Resources,” in Proceeding of the 24th European Conference on Information Systems (ECIS), İstanbul, 
Turkey. AIS Electronic Library (AISeL). 

Nambisan, S., Lyytinen, K., Majchrzak, A., and Song, M. 2017. "Digital Innovation Management: 
ReinventingInnovation Management Research in a Digital World," MIS Quarterly (41:1), pp. 223-238. 

Nylén, D., and Holmström, J. 2015. “Digital Innovation Strategy: A Framework for Diagnosing and 
Improving Digital Product and Service Innovation,” Business Horizons (58;1), pp. 57-67. 

O'Reilly III, C. A., and Tushman, M. L. 2013. “Organizational Ambidexterity: Past, Present, and Future,” 
Academy of Management Perspectives (27:4), pp. 324-338. 

O’Reilly III, C. A., & Tushman, M. L. 2008. “Ambidexterity as a Dynamic Capability: Resolving the 
Innovator's dilemma,” Research in Organizational Behavior (28), pp. 185-206. 

Paternoster, N., Giardino, C., Unterkalmsteiner, M., Gorschek, T., and Abrahamsson, P. 2014. “Software 
Development in Startup Companies: A Systematic Mapping Study,” Information and Software 
Technology (56:10), pp. 1200-1218. 

 Digitizing Products Towards Platforms 
  

Forty-First International Conference on Information Systems, India 2020
 17 

Piccinini, E., Hanelt, A., Gregory, R. and Kolbe, L. 2015. “Transforming Industrial Business: The Impact of 
Digital Transformation on Automotive Organizations,” in Proceeding of the 36th International 
Conference on Information Systems (ICIS), Fort Worth, USA. AIS Electronic Library (AISeL). 

Robey, D., and Boudreau, M. C. 1999. “Accounting for the Contradictory Organizational Consequences of 
Information Technology: Theoretical Directions and Methodological Implications,” Information 
Systems Research, (10:2), pp. 167–185. 

Sanchez, R. and Mahoney, J. T. 1996. “Modularity, Flexibility, and Knowledge Management in Product and 
Organization Design,” Strategic Management Journal (17: S2), pp. 63-76. 

Sandberg, J., Holmström, J., & Lyytinen, K. 2020. “Digitization and Phase Transitions in Platform 
Organizing Logics: Evidence from the Process Automation Industry,” Management Information 
Systems Quarterly (44:1), pp. 129-153. 

Sarker, S., Xiao, X., and Beaulieu, T. 2013. “Guest Editorial: Qualitative Studies in Information Systems: A 
Critical Review and Some Guiding Principles,” MIS Quarterly (37:4), pp. iii–xviii. 

Sebastian, I.M., Ross, J.W., Beath, C., Mocker, M., Moloney, K.G., Fonstad, N. O. 2017. “How Big Old 
Companies Navigate Digital Transformation,” MIS Quarterly Executive (16:3), pp. 197–213. 

Skog, D., Wimelius, H., and Sandberg, J. 2018. "Digital Service Platform Evolution: How Spotify Leveraged 
Boundary Resources to Become a Global Leader in Music Streaming," Hawaii International Conference 
on System Sciences (HICSS), Waikoloa, HI, USA, pp. 4564-4573. 

Sørensen, C. 2017. “Beyond Mobile IT: Ubiquitous Digitality and Work,” in The Routledge Companion to 
Management Information Systems, R. Galliers and M. K. Stein (eds.), New York: Routledge, pp.466-
480. 

Stabell, C. B., and Fjeldstad, Ø. D. 1998. “Configuring Value for Competitive Advantage: on Chains, Shops, 
and Networks,” Strategic Management Journal (19:5), pp. 413-437. 

Staykova, K. S. 2018. “Managing Platform Ecosystem Evolution through the Emergence of Micro-strategies 
and Microstructures,” in Proceedings of the 39th International Conference on Information Systems 
(ICIS), San Francisco, USA. AIS Electronic Library (AISeL).  

Svahn, F., Mathiassen, L., and Lindgren, R. 2017. “Embracing Digital Innovation in Incumbent Firms: How 
Volvo Cars Managed Competing Concerns,” MIS Quarterly (41:1), pp. 239-253. 

Teece, D. J. 2014. “The Foundations of Enterprise Performance: Dynamic and Ordinary Capabilities in an 
(Economic) Theory of Firms,” Academy of Management Perspectives (28:4), pp. 328-352. 

Tilson, D., Lyytinen, K., and Sørensen, C. 2010. “Research Commentary—Digital Infrastructures: The 
Missing IS Research Agenda”, Information Systems Research (21:4), pp. 748-759. 

Venkatraman, N. V. 2017. The Digital Matrix: New Rules for Business Transformation through 
Technology, Vancouver, BC, Canada: LifeTree Media. 

Vial, G. 2019. “Understanding Digital Transformation: A Review and a Research Agenda,” The Journal of 
Strategic Information Systems (28:2), pp. 118–144. 

Warner, K. S., and Wäger, M. 2019. “Building Dynamic Capabilities for Digital Transformation: An Ongoing 
Process of Strategic Renewal,” Long Range Planning (52:3), pp. 326-349. 

Wei, Z., Yi, Y., and Guo, H. 2014. “Organizational Learning Ambidexterity, Strategic Flexibility, and New 
Product Development,” Journal of Product Innovation Management (31:4), pp. 832-847. 

Winter, S., Berente, N., Howison, J., and Butler, B. 2014. Beyond the Organizational ‘Container’: 
Conceptualizing 21st Century Sociotechnical Work,” Information and Organization (24:4), pp. 
250269. 

Yoo, Y. 2012. “The Tables have turned: How Can the Information Systems Field Contribute to Technology 
and Innovation Management Research?,” Journal of the Association for Information Systems (14:5), 
pp. 4. 

Yoo, Y., Boland Jr, R. J., Lyytinen, K., and Majchrzak, A. 2012. “Organizing for Innovation in the Digitized 
World,” Organization Science (23:5), pp. 1398-1408. 

Yoo, Y., Henfridsson, O., and Lyytinen, K. 2010. “The New Organizing Logic of Digital Innovation: An 
Agenda for Information Systems Research,” Information Systems Research (21:4), pp. 724-735. 

 
 



 

 
 

 
 

 

 

 

 

 

Paper 5 

Industrial Workplace Learning 
 

Shahlaei, C., Lundh-Snis, U. 

 

 

 

Submitted to the Journal of Workplace Learning, 
forthcoming 

 

 

 

Printed with permission 

 

 

5 



Tidigare avhandlingar – Arbetsintegrerat lärande 

 

THOMAS WINMAN Transforming information into   practical  
actions A study of professional knowledge in the use of 
electronic patient records, 2012:1. 

ANNIKA ANDERSSON In case of emergency Collaboration 
exercises at the boundaries between emergency service 
organizations, 2016:8. 

MARIE WESTERLIND Knowing at work A study of 
professional knowledge in integration work directed to newly 
arrived immigrants, 2016:9. 

SARA WILLERMARK Digital didaktisk design Att utveckla 
undervisningspraktiken i och för en digitaliserad skola, 
2018:13. 

MONIKA HATTINGER Co-constructing expertise  
competence development through Work-Integrated e-
learning in joint Industry-University Collaboration, 2018:14. 

LARS-OLOF JOHANSSON Engaged in digital service 
innovation, 2018:15.  

AMIR HAJ-BOLOURI Designing for adaptable learning, 
2018:17. 

CAMILLA SEITL Informellt lärande i en formell organisation. 
Om meningsskapande, kunskapsdomäner och kompetens i 
arbete med kommunala mål, 2018:19. 

KARIN HÖGBERG Persistent Digital Service Encounters 
Challenges of organizational use of social media in a hotel 
chain, 2018:22.  

ANNA SIGRIDUR ISLIND Platformization Co-Designing 
Digital Platforms in Practice, 2018:25  

 



Tidigare avhandlingar – Arbetsintegrerat lärande 

 

THOMAS WINMAN Transforming information into   practical  
actions A study of professional knowledge in the use of 
electronic patient records, 2012:1. 

ANNIKA ANDERSSON In case of emergency Collaboration 
exercises at the boundaries between emergency service 
organizations, 2016:8. 

MARIE WESTERLIND Knowing at work A study of 
professional knowledge in integration work directed to newly 
arrived immigrants, 2016:9. 

SARA WILLERMARK Digital didaktisk design Att utveckla 
undervisningspraktiken i och för en digitaliserad skola, 
2018:13. 

MONIKA HATTINGER Co-constructing expertise  
competence development through Work-Integrated e-
learning in joint Industry-University Collaboration, 2018:14. 

LARS-OLOF JOHANSSON Engaged in digital service 
innovation, 2018:15.  

AMIR HAJ-BOLOURI Designing for adaptable learning, 
2018:17. 

CAMILLA SEITL Informellt lärande i en formell organisation. 
Om meningsskapande, kunskapsdomäner och kompetens i 
arbete med kommunala mål, 2018:19. 

KARIN HÖGBERG Persistent Digital Service Encounters 
Challenges of organizational use of social media in a hotel 
chain, 2018:22.  

ANNA SIGRIDUR ISLIND Platformization Co-Designing 
Digital Platforms in Practice, 2018:25  

 



LIVIA NORSTRÖM Social Media as Sociomaterial Service.  
On Practicing Public Service Innovation in Municipalities, 
2019:26. 

JENNIE RYDING Mellan evidens och reflektion. om 
professionellt lärande i Socialtjänstens familjebehandlande 
arbete, 2020:36. 

VILLE BJÖRK Learning 'theory' at university and 'practice' in 
the workplace. A problematisation of the theory-practice 
terminology that the dualistic design of Work-integrated 
Learning institutionalizes, 2020:38. 

DENNIS AUGUSTSSON Expansive design for teachers. An 
activity theoretical approach to design and work integrated 
learning, 2020:39. 

HELENA VALLO HULT Digital Work. Coping with 
Contradictions in Changing Healthcare, 2021:44. 

 





Rethinking Competence

With ever-increasing incorporation of digital technologies at work, a growing concern has 
been with the competence of the workforce. To capture the importance of competence 
in relation to digital technologies, Information Systems has traditionally employed the 
concept of “IT competence”. In recent years, the more contemporary concept of “digital  
competence” has made its way into Information Systems. However, regardless of whether 
these concepts refer to distinct sociotechnical phenomena, it can be said that they  
provide similar contributions and limitations. As a result, the focus in both the “IT com-
petence” and “digital competence” literature has been primarily limited to the individual’s 
abilities to use specific IT artifacts to perform certain work tasks. These limitations have 
bounded our concept of how the incorporation of today’s digital technologies transforms 
entire work relations and therefore the plausible ways in which the workforce can adapt 
to these changes. By revisiting the theoretical value of these concepts through a Neo- 
Sociotechnical Systems approach, my research aim has been to provide an enhanced  
understanding of a) the implications of the digital transformation of work for competence, 
and b) digital competence as a theoretical concept that accommodates those implica-
tions. The dissertation provides a revised understanding of “digital competence” through 
a longitudinal and ethnographic study of two digitally transforming professions, i.e.,  
communications and automotive engineering.

On Performing Digital Transformation

Charlotte A. Shahlaei
University West
School of Business, Economics, and IT

ISBN 978-91-89325-11-1 (Printed version) 
ISBN 978-91-89325-12-8 (Electronic version)




