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Abstract

This thesis explores how digital platforms can improve value co-creation in large public
sector organizations characterized by large, interconnected information systems. This
research is based on a two-year longitudinal case study of the Norwegian Labour and
Welfare Administration (NAYV). This thesis is especially focused on the way in which
digital platforms enable collaboration and co-creation across time and space.

This thesis has three goals. First, it investigates the role of agile development in the
context of value co-creation in public sector organizations. Second, it explores how the
inertia of existing systems and practices affect an organization’s ability to co-create
value. Third, it analyses the way in which digital platforms can be used to overcome the
challenges of existing systems and practices, enabling co-creation at scope and scale.

Theoretically, this thesis aims to contribute primarily to the field of information systems
and secondarily to the field of software engineering. By developing a framework based
on service-dominant logic, these two fields are connected, and insight is provided into
the relationships between agile development practices, digital platforms, and the
organizational context in which development practices and platforms exist.

This thesis contributes in at least three distinct ways. First, this thesis contributes to the
software engineering literature by conceptualizing agile development as the activities
and processes that underlie resource integration. Second, this thesis contributes
theoretically to the information systems literature by proposing platformization as a
strategy for reintroducing and maintaining flexibility in existing infrastructures. Third,
this thesis contributes empirically to the information systems literature by proposing
digital platforms as a means for scaling value co-creation across time and space in public
sector organizations.
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1 Introduction

1.1 Background and motivation

During recent years, there has been growing recognition among scholars and
practitioners regarding the need for a more service-oriented, reliable and innovative
government at all levels, which is essential to developing a dynamic, productive
European society. Motivated by supranational agreements such as the “Tallinn
Declaration on eGovernment” (Comission 2017), governments are changing the way
they develop and disseminate services. At the centre of this transformation is a shift from
designing and delivering public services solely based on an internal policy-driven logic
of public administration to adopting an open and collaborative approach where services
are co-created in collaboration with citizens (Mergel et al. 2018). The ambition behind
this shift has been the goal to develop more efficient and effective services and increase
government transparency and interoperability as well as citizen satisfaction.

Within the software development context, this need has been addressed through the use
of agile development methods. These methods are based on iterative approaches, where
users’ opinions are continuously collected and reintegrated into subsequent versions of
software. The concept of a user-centred public administration is not new. In contrast, it
has been part of the digital strategies of the OECD member countries over the past two
decades (OECD 2017).

However, involving users in the development of public services has proven difficult in
practice. Most public sector organizations are characterized by large, integrated systems
and rigid structures. These structures hamper the flexibility needed to achieve efficient
value co-creation. As a consequence, service delivery in public sector organizations
tends to follow a staged delivery model where user input and feedback are employed to
measure user satisfaction but not to inform or drive the design of public services. This
seems to be leading to “a government-centric culture and approach where citizens’ needs
are inferred and, as a result, not widely met” (OECD 2017, p. 36). To address this
challenge, public sector organizations must find alternative delivery strategies where
citizens’ input is continuously collected and reintegrated.

In this thesis, I explore the way in which digital platforms can be used as a means for
achieving increased user involvement and improved value co-creation in public sector
organizations. Digital platforms have become a popular approach to closing the gap
between service providers and customers and are viewed as “the answer” to transforming
public service delivery (Brown et al. 2017, p. 168).

To gain insight into the way in which digital platforms can enable value co-creation in
public sector organizations, I draw on a longitudinal study done by the
Norwegian Labour and Welfare Administration (NAV). NAV is a crucial public service
provider in Norwegian society and is principally responsible for a wide variety of



unemployment benefits, pensions, and sickness benefits. NAV is a large organization,
with almost 19 000 employees, 2.8 million active users, and close to 300 ICT systems.
The societal significance of NAV together with its considerable size makes this
organization an interesting case setting for analysing the general trends related to shifts
in eGovernance.

During the past few years, NAV has made radical changes to the way they develop and
disseminate services. They have transitioned from utilizing a staged delivery model with
limited user involvement to employing a network-oriented approach where
multidisciplinary teams engage in continuous value co-creation with citizens. During the
course of only a few years, monolithic systems and the outsourcing of software
development activities have been replaced by relatively agile approaches emphasizing
user involvement and the co-creation of services.

1.2 Theoretical approach

To investigate the role of platforms in enabling improved user involvement in large
public sector organizations, I draw on three strands of theorizing. First, I use service-
dominant logic (Vargo and Lusch 2004) to theorize the relationships between digital
platforms, software development practices, and governance structures. Service-
dominant logic provides an alternative view on value creation, where value is thought to
be co-created in the interaction between service providers and users. While traditional
goods-oriented logic maintains that value is created by a producer and delivered to
customers who assume the role of passive consumers, service-dominant logic holds that
public sector organizations cannot create value for citizens. They can only make value
propositions that citizens might choose to accept.

Furthermore, service-dominant logic emphasizes that value propositions and their
potential to create value for citizens depend on the social context. As a context changes,
for instance, as citizens acquire new knowledge or appropriate new technologies,
individuals’ preferences and needs will change. To reflect this time- and context-
dependent understanding of value, public sector organizations must therefore adopt more
agile approaches (Dybd and Dingseyr 2008; Mergel et al. 2020). By continuously
collecting and reintegrating feedback into the service delivery process, public services
will be perceived as valuable over time (Vestues et al. 2021).

However, value co-creation has proven to be difficult in large-scale and distributed
settings (Dingseyr et al. 2019; Roland 2018). To explore a principal source of these
difficulties, I draw on path theory (Garud et al. 2010; Singh et al. 2015; Sydow et al.
2009), which is the second strand of theorizing. Path theory, or path constitution theory,
attempts to integrate the somewhat competing theories of path dependence and path
constitution. In short, path constitution holds that, over time, the inertia of existing
systems might reduce the flexibility of an organization but that mindful actors are able
to intervene and increase the organization’s technical and organizational flexibility
(Rolland and Vestues 2020).



The third strand of theorizing relates to digital platforms and their ability to enhance the
efficiency and effectiveness of value co-creation. Such platforms provide a venue where
development teams and end-users can meet and exchange services, forming an
ecosystem of loosely coupled actors that collaborate in the co-creation of value (Lusch
and Nambisan 2015). By facilitating the collection and reintegration of feedback
(Krancher et al. 2018), digital platforms have the potential to enable value co-creation
across time and space.

Together, these perspectives are used to derive a framework of platformization, where
platformization denotes the sociotechnical process of establishing a platform structure
across existing systems and practices. Through the decoupling of legacy systems into
platform-oriented infrastructure and the recoupling of an organization into an ecosystem
of loosely coupled development teams, an organization is able to increase its
organizational and technical flexibility and improve the efficiency and efficacy of its
value co-creation (Vestues and Rolland 2021). A platform thus provides a fluid structure
where teams, domains, and services can be combined and recombined in response to the
evolving needs of users, enabling organization-wide value co-creation across time and
space (Vestues et al. 2021).

The theoretical framework of this study is described in more detail in chapter 2.

1.3 Research setting and approach

The fieldwork on which this thesis is based was conducted within the IT department of
NAYV. The NAV IT department has approximately 700 employees and 400 consultants
who develop, maintain, and operate nearly 300 information systems. The organization’s
application portfolio is made up of several generations of solutions, from mainframe
systems to newer web-oriented applications, as well as standard systems that support
operations such as accounting, payroll, and document production.

In 2017, the organization initiated a shift in the way they developed and delivered digital
services, replacing staged deliveries and coordinated releases with a distributed
governance model where multidisciplinary teams were responsible for developing and
delivering software in close collaboration with citizens and other stakeholders. However,
as the organization had a history of failed IT projects and a reputation of engaging in
inefficient and expensive software development, this shift was met with scepticism both
externally and among internal employees. Critics claimed that the complexity of the
organization, combined with the interconnectedness of its applications, made the
transition both unrealistic and irresponsible. It was therefore with amazement that |
observed the speed and efficiency with which the transition took place. During the two
years of fieldwork, NAV was able to restructure its IT department, increase its
responsiveness, and reduce the number of critical system errors. Staged deliveries were
gradually replaced by more collaborative practices where users and other stakeholders
were engaged in the value co-creation process.



Agile approaches and processes of value co-creation are often antithetical to bureaucratic
line organizations (Mergel et al. 2020). Therefore, NAV provides a unique opportunity
for studying value co-creation in a large public organization. Although digital platforms
in the private sector have transformed the global economy (Parker et al. 2016), the
adoption of digital platforms in the public sector has been much slower. Both researchers
and practitioners are therefore in need of increased insight into how public sector
organizations can adopt co-creation practices across existing infrastructures.

To investigate the way in which digital platforms enable improved value co-creation in
public sector organizations, I draw on a longitudinal case study that employs an IT
department as its unit of analysis. This research approach was inspired by Pan and Tan
(2011)’s structured pragmatic situational (SPS) approach to conducting case studies. The
research process of the SPS approach is described in terms of a “framing” cycle and an
“augmenting” cycle where a researcher iterates between data collection and data analysis
until theoretical saturation is reached. Central to this study was obtaining an
understanding of the beliefs and views of stakeholders in change processes and the
context in which these changes take place. Empirical studies that gather this type of data
are often described as “interpretive” (Walsham 1995). Interpretive studies are based on
the assumption that people have subjective interpretations of the world. A researcher
must thus reconstruct a given phenomenon by accessing these interpretations. “What we
call our data are really our own constructions of other people’s constructions of what
they and their compatriots are up to” (Geertz 1973).

As illustrated in Figure 1, the research questions of this study were motivated by input
derived from empirical data and a literature review. The longitudinal case study enabled
me to observe the examined phenomenon over time and adopt an evolutionary
perspective. Data were collected though semi-structured interview, participant
observations, and document reviews and were analysed using different sensemaking
strategies for processing data (Langley 1999). Although I illustrated these tasks as a
linear process, the theory development, data collection, and data analysis of this paper
were performed interactively, enabling me to respond to emergent themes as my
knowledge of the case and the literature matured.
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The research setting and approach are elaborated upon in chapters 3 and 4.

1.4 Research Goal

The goal of this research is to provide insight into the way digital platforms and
platformization processes might improve collaboration and value co-creation in public
sector organizations. Digital platforms have transformed the global economy and are
changing the way people and organizations interact. However, little is known about the
transformative potential of these platforms in the public sector. Gaining improved insight
into the use of digital platforms in public sector organizations and the way in which
platforms can be used to increase value co-creation might improve both the efficacy and
the efficiency of public services.

The research goal (RG) is formulated as follows: How does platformization contribute
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to value co-creation in public sector organizations?

The main research question is refined into the following three research questions:

RQ1 What is the role of agile development in value co-creation?

RQ2 How does inertia affect an organization's ability to co-create value?

RQ3 How do digital platforms enable value co-creation across time and space?

1.5 Contributions

This thesis contributes primarily to the information systems literature and secondarily to
the software engineering literature in at least three ways:




C1 First, this thesis contributes to the software engineering literature by
conceptualizing agile development as an expression of a service-dominant
logic, where value creation happens through the alignment of governance
strategies, development practices, and digital platforms.

C2 Second, this thesis contributes theoretically to the information systems
literature by proposing platformization as a strategy for reintroducing and
maintaining flexibility in existing infrastructure.

C3 Third, this thesis contributes empirically to the information systems
literature by proposing that digital platforms are a means for scaling value
co-creation across time and space in public sector organizations.

These three research questions, which are posed in section 1.4, are answered in the
following way:

1) Agile development ensures that feedback from users and other stakeholders
is collected and reintegrated into the service delivery process through iterative
and collaborative practices, thereby ensuring value co-creation over time.

2) The inertia of existing systems and practices reduces an organization’s
ability to co-create value. The organization must therefore find strategies for
reintroducing flexibility if efficient value co-creation is to occur.

3) Digital platforms provide a means for indirect and mediate value co-
creation, where feedback from large and homogeneous user groups can be
rapidly and continuously reintegrated into software, enabling improved
value co-creation across time and space.

1.6 Included papers

Five research papers are included in this thesis. The implications of their contributions
are discussed in section 6. The relationships between various contributions and these
research papers are outlined in Table 1 below.

Paper 1.

Paper 2.

Vestues, Kathrine; Bjernson, Finn Olav. (2016). Agile requirements work
in a digital transformation project: Managing diverse and dispersed user
needs. Paper presented at the International Research Workshop on IT
Project Management (IRWITPM).

Dingseyr, Torgeir, Mikalsen, Marius; Solem, Anniken; Vestues,
Katherine. (2018) Learning in the Large: An Exploratory Study of
Retrospectives in Large-Scale Agile Development. Agile Processes in



Software Engineering and Extreme Programming, 19th International
Conference, XP 2018, Proceedings.

Paper 3. Rolland, Knut; Vestues, Kathrine. (2020) Inertia and change in
transformation of the IT-function in large organizations: A path theory
lens. Accepted to NOKOBIT 2020.

Paper 4. Vestues, Kathrine; Rolland, Knut, Platformizing the Organization through
Decoupling and Recoupling: A longitudinal Case Study of a Government
Agency, (2021) Initially submitted to Scandinavian Conference of
Information Systems (2019) and later fast-tracked and accepted to
Scandinavian Journal of Information Systems (2021).

Paper 5. Vestues, Kathrine; Mikalsen, Marius, Eric Monteiro (2021), Using digital
platforms to promote a service-oriented logic in public sector
organizations: A case study, Accepted to the 54™ Hawaii International
Conference on System Sciences. Nominated for the “Best paper award” in
the “Digital Government” track.

Table 1. A detailed overview of various contributions and their relationships with the examined
research questions and papers.

No RQ | Key finding Paper

Cl.1 1 | Agile development contributes to the co-creation of | 1, 2, 5, Thesis
value by providing the roles, practices and processes
that underlie resource integration.

Cl.2 1 | Agile development provides iterative and | 1,2, 5, Thesis
collaborative work practices that enable value co-
creation over time.

C1.3 1 | This thesis contributes to closing the gap between the | 1, 2, 5, Thesis
software engineering and information systems fields
by applying information systems theories in the
context of the exploration of software development
practices.

C2.1 2 | Public sector organizations can develop | 2, 3, Thesis
organizational inertia in terms of path dependence
related to software development methods, sourcing
strategies, governance strategies, and technology
platforms.




C2.2

By introducing path-breaking  mechanisms,
organizations can break away from an established
path.

3, Thesis

C3.1

Digital platforms enable co-creation at scope and
scale by facilitating the continuous collection and
reintegration of feedback from large, heterogeneous
user groups.

4, 5, Thesis

C3.2

Platformization facilitates a cultivation strategy
where silo-based organizations are replaced by
platform structures.

4, Thesis

C33

The decoupling of legacy systems into platform-
oriented structures enables improved innovation and
value co-creation inside organizations.

4, Thesis

C34

The recoupling of an organization enables a dynamic
reconfiguration of its value paths in response to
emergent needs.

4, Thesis

C3.5

Decoupling and recoupling become mutually
enabling, which ensures the continued and ongoing
improvement of an organization’s capacity to co-
create value.

4, Thesis




2 Theoretical framework

The framework used in this thesis is based on three themes. First, service-dominant logic
(Vargo and Lusch 2004) is used to conceptualize agile development as a collaborative
activity where value is co-created through the interaction between software developers
and citizens. Central to this logic is the idea that value is individualistic and context
dependent and that only citizens can decide what constitutes value. For services to be
perceived as valuable over time, public sector organizations must collect and reintegrate
citizens’ feedback throughout service delivery cycles (Normann and Ramirez 1993).

The second theme involves path constitution theory (Singh et al. 2015; Sydow et al.
2009) and the difficulties associated with value co-creation in large-scale settings. Path
constitution theory opens up the analytical possibility of explaining both why public
sector organizations can become locked onto paths of rigidity and inefficiency and how
these paths can be broken.

The third and final theme refers to digital platforms and their ability to support value co-
creation in large-scale settings. The modular structure of a digital platform provides a
venue where users and developers can meet and co-create value across time and space.

In the following sections, each of the three themes is discussed in detail before being
merged into a theoretical framework that is used for analysing the examined case.

2.1 Co-creating value

Service-dominant logic denotes a logic of value creation that holds that value is co-
created through interactions between providers and users (Lusch and Nambisan 2015;
Vargo and Lusch 2004). In this section, I begin by describing what service-dominant
logic entails and how it differs from traditional goods-oriented perspectives. These
differences are underscored for pedagogic reasons. I then introduce agile software
development and describe the way in which agile development practices enable value
co-creation in a software development setting.

2.1.1 Service-dominant logic

In private firms, value is measured in terms of annual income. If a firm is unable to
provide shareholders with a profit, investors will most likely withdraw their financing
and invest elsewhere. In addition, private firms must answer only to shareholders and
the market. As long as customers continue to buy its products and services, a firm is said
to generate value.

In the case of public organizations, the picture is more complex. The main source of
income obtained by these organizations comes from public money for public purposes,
which means that they rely on the goodwill and support of citizens and their elected
representatives. To secure necessary resources, managers in public sector organizations
must therefore sell a story of public value creation (Moore 1995, p. 5). Alford and
Hughes (2008) argue for “public value pragmatism”, where service delivery is adapted



to the specific circumstances of a given situation, including the context, the nature of the
task at hand, and the type of value being produced. Central to this argument is the view
that value is context dependent and depends on the needs and wants of citizens; indeed,
“citizens have different and often conflicting preferences about different issues, and
moreover, these preferences change over time, sometimes quickly" (Alford and Hughes
2008, p. 133). It is therefore inherently difficult for managers to anticipate and define
the factors that constitute value for citizens. Instead of striving towards finding a
universal definition of what constitutes public value, public sector organizations must
therefore embrace the perception that they hold and seek feedback on this perception
from the public. “The main objective is therefore not to deliver a predefined conception
of public value but to develop organizational capabilities which enable the organization
to share their opinion of what constitutes public value and respond to the subsequent
feedback” (Moore 1995). The problem for public sector organizations then becomes
articulating a vision of public value and seeking rapid and continuous feedback on this
vision; in the context of the public sector, ‘value’ is inherently transient and context
dependent.

This insight contradicts views traditionally held in public sector organizations, where
value is thought to be created by public officials and delivered to citizens who take the
role of passive consumers. Central to this linear view on value creation, which is often
referred to as a goods-dominant logic (Vargo and Lusch 2004), is an emphasis on
increasing the internal efficiency of public administration, largely ignoring the opinions
and needs of citizens. “In Norway, user input and feedback are relevant to measure user
satisfaction (e.g., surveys) but not to inform or drive the design of public services. This
seems to be leading, in general terms, to a government-centric culture and approach
where citizens’ needs are inferred and, as a result, not widely met” (OECD 2017).

However, this goods-dominant logic has come under increasing criticism for failing to
address the complex, fragmented, and emergent needs of citizens (Osborne 2018;
Osborne et al. 2013; Osborne et al. 2016). As a consequence, researchers have identified
an alternative logic, which holds that value is co-created through interactions between
public sector organizations and citizens. Central to this service-dominant logic is that
public sector organizations cannot create value for citizens—they can only make a
“value proposition” that citizens might choose to use (“value-in-use”) (Osborne 2018;
Vargo and Lusch 2004).

Furthermore, service-dominant logic emphasizes that value propositions and their
potential to create value for citizens depend on the social context in which the service is
offered (“value-in-context”) (Lusch et al. 2010). As the context changes, for instance, as
citizens acquire new knowledge or appropriate new technology, individuals’ preferences
and needs will change. If services are to be perceived as valuable over time, public sector
organizations must therefore continuously seek feedback from citizens and improve their
value propositions accordingly.

Within the software development context, agile software development has been
proposed as a means for achieving value co-creation (Babb and Keith 2012; Kautz and
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Bjerknes 2020). In the following section, I describe what agile development entails, how
it aligns with a service-dominant logic, and how agile development practice contributes
to value co-creation in public sector organizations.

2.1.2 Agile software development

Agile development methods can be seen as a reaction to traditional staged development
approaches where activities such as design, development, and operations are performed
by distinct parts of an organization and progress along a production line. Foundational
to a staged approach is the idea that systems are fully specifiable and that optimal and
predictable solutions exist for every problem. Goals of efficiency and predictability are
achieved through planning and reuse. Development teams conform to predefined
specifications and have limited ability to adjust these designs to meet emerging user
needs. The staged development process resembles a traditional assembly line and is
characteristic of a goods-dominant logic where value is defined and produced within an
organization and delivered to users upon completion:

“As organizations continued to increase in size, they began to realize
that virtually all their workers had lost sense of both the customer [...]
and the purpose of their own service provision. The workers, who
performed microspecialized functions deep within the organization, had
internal customers, or other workers. One worker would perform a
microspecialized task and then pass the work product on to another
worker, who would perform an activity; this process continued
throughout a service chain. Because the workers along the chain did not
pay one another (reciprocally exchange with one another) and did not
typically deal directly with external customers, they could ignore quality
and both internal and external customers. To correct for this problem,
various management techniques were developed under the rubric of
total quality management [...]” (Vargo and Lusch 2004, p. 8).

Agile methods, on the other hand, acknowledge that the world is inherently
unpredictable and that this uncertainty must be addressed with incremental and iterative
approaches and close customer interaction. Conboy and Fitzgerald (2004) suggest that
agile development practices were inspired by similar trends in other fields, such as agile
manufacturing (Sanchez and Nagi 2001; Tan 1998) and lean production (Womack and
Jones 1997; Womack et al. 2007).

Agile software development constitutes a set of methods and practices for software
development that were created by experienced practitioners (Dyba and Dingseyr 2008).
In this context, “agility” can be defined as “the continual readiness of an ISD method to
rapidly or inherently create change, proactively or reactively embrace change, and learn
from change while contributing to perceived customer value (economy, quality, and
simplicity), through its collective components and relationships with its environment”
(Conboy 2009, p. 341). This definition suggests that value creation happens through a
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process of feedback and learning that necessitates short “inspect-and-adapt” cycles with
frequent feedback (Williams and Cockburn 2003).

The need for continuous development practices, where user feedback is reintegrated into
service delivery processes, is further emphasized by movements such as DevOps
(Krancher et al. 2018) and BizDev (Fitzgerald and Stol 2017), where practices of
continuous integration are combined with collaboration practices that ensure integration
across the departments of an organization. By removing the disconnects between actors
who have previously been kept apart, organizations are able to rapidly respond to the
emerging needs of users.

Recently, a growing number of public sector organizations have begun to adopt agile
development approaches. For instance, digital service teams such as the U.S. Digital
Service, the United Kingdom’s Government Digital Service, and the Canadian Digital
Service have paved the way for working in an “agile way”. Similarly, state and local
governments in the United States have adopted agile and related practices in the contexts
of innovation labs and civic service design teams (e.g., Georgia Technology Authority,
New York City) (Mergel et al. 2020). Barroca et al. (2019) provide insight into an agile
transformation taking place in a district council in the UK.

However, although agile methods show considerable promise and have the potential to
transform public service delivery, so-called “agile transformations” have proven difficult
to implement in practice (Dingseyr et al. 2019; Fuchs and Hess 2018; Paasivaara et al.
2018). Agility and responsiveness, which are required to respond to rapidly changing
technologies and user needs, often contradict established structures that favour internal
efficiency over external efficacy (Osborne et al. 2016). As stated by Mergel et al. (2020),
agile practices are antithetical to typical bureaucratic line organizations and require
consensual decision making and an acceptance of trial-and-error methods, which are
poorly suited to risk-adverse environments. Agile practices also require new forms of
contracting and procurement (Mergel et al. 2020).

Successfully implementing agile development in large public organizations therefore
requires strategies for overcoming the rigidity and inefficiency that often come from the
technical and organizational inertia in public sector organizations. In the next section, I
theorize these challenges by drawing on path constitution theory.

2.2 Path theory

To conceptualize and explain the rigidity and inefficiency of public sector organizations
and how this rigidity can be overcome, this thesis draws on path constitution theory
(Garud et al. 2010; Singh et al. 2015; Sydow et al. 2009). Path constitution theory
attempts to integrate the somewhat competing theories of path dependency and path
creation. In short, path dependency implies that historical choices and events narrow
actors’ options in the present, while path creation suggests that some of these choices
can be reinstated through the mindful intervention of organizational actors (Meyer and
Schubert 2007).
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In the following sections, I begin by discussing the concept of path dependence and how
it can be used to explain the rigidity and inefficiency of public sector organizations. I
then proceed to discuss path creation, attempting to theorize how public sector
organizations can break away from existing paths to increase their flexibility and ability
to co-create value.

2.2.1 Defining path dependence

The concept of path dependency was initially used in evolutionary economics as a
theoretical basis for describing why actors chose less than optimal solutions when
constituting the path of complex technologies (Arthur 1989; Arthur 1994; David 1985;
David 1994). The concept was later extended by Sydow et al. (2009) to an organizational
context, where it was used to explain how organizations can lose their flexibility and
become inert or even locked in. The theory contends that path dependence can be
conceptualized as a process that entails three distinct phases. In the first phase, the
organizational path is relatively open. However, path dependence arises at a critical
juncture. At this point, a specific pattern or organizational path starts emerging, and self-
reinforcing mechanisms take effect. Because of these self-reinforcing mechanisms, the
options for organizational actors to deviate from the organizational path are increasingly
diminished. The resulting lock-in is precisely what threatens the required responsiveness
to evolving demands from citizens in a public sector setting.

A self-reinforcing mechanism is a mechanism in which each subsequent step intensifies
the effect of the previous step (Schreydgg and Sydow 2011). Sydow et al. (2009) identify
four specific mechanisms that shape the trajectory of an organization. First, there are
coordination effects caused by actors who adopt the same organizational routine or rule,
making it increasingly attractive for others to adopt the same routine or rule. Thus,
coordination becomes increasingly more efficient and less costly. The second element
in the framework is complementary effects, which refer to self-reinforcing effects arising
out of “the interaction of two or more separate but interrelated resources, rules, or
practices” (Sydow et al. 2009, p. 699). Complementary effects are generated through
combinations of multiple routines and practices, so that it becomes increasingly
attractive to adopt all of them as an “institutional cluster” (David 1994). Third, there are
self-reinforcing learning effects at different levels in organizations. Obviously, the more
often a specific task is performed, the easier it becomes to perform it and the more
efficiently it is executed. Arguably, all three of these variants of self-reinforcing
mechanisms are relevant for public sector organizations. A fourth self-reinforcing
mechanism is the adaptive expectation effect. Since individual preferences or choices
are affected by other relevant actors’ expectations, it becomes preferable to choose
certain solutions that are perceived as ‘right’ by an increasing number of actors. This
mechanism is described by Mehrizi et al. (2019) as “legitimization” in reference to
information systems use. The more widely an information system is used, the more
widely it will be accepted by organizational actors; this applies to the learning effects
and coordination effects related to choices involving development approaches (i.e.,
staged or continuous), application platforms (i.e., JBoss or WebSphere), and
programming languages (i.e., Java or .NET). Moreover, as illustrated in a case study by
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Law (2017), sourcing models carry strong path dependencies. Once software
development activities are outsourced, it becomes progressively harder to discontinue
the use of this setup due to self-reinforcing mechanisms.

Path dependence does not in itself imply inefficiency. However, as an organization
becomes locked onto a path, it becomes increasingly difficult for the organization to
adapt to changing environments and customer expectations. Rigidity thus becomes a
liability that often results in inefficiency over time (Sydow et al. 2009).

Path dependence can occur at different levels of organizations (Henfridsson et al. 2009).
For example, in the context of new product development, researchers have noted the
importance of cognitive and organizational structures (Boland Jr et al. 2007; Henfridsson
et al. 2009), while Baldwin and Clark (2000) suggest that there is an interrelationship
between physical products, conceptual design structures, and task structures in the
context of organizational resources. A similar point is made by Conway (1968), who
argues that system designs reflect communication structures in development
organizations. If a multi-layered perspective is adopted, path dependence can be
analysed within or across different layers.

In a software development setting, paths might be formed both on organizational and
technical layers. On an organizational layer, path dependence can be induced by
mechanisms such as coordination effects, complementary effects, learning effects, and
adaptive expectations effects (Sydow et al. 2009), while a technical path will be related
to a given system’s evolvability. In the existing software engineering literature, the
ability (or inability) to evolve is often described in terms of “technical debt”. This term
was initially introduced by Cunningham (1992) as a way to explain why software
systems need “refactoring”. The term was later used to describe the general inertia of
existing software and the need for ongoing maintenance if system owners wish to avoid
software rot. Ramasubbu and Kemerer (2016, p. 1487) describe technical debt as “a
buildup of software maintenance obligations that need to be addressed in the future”.
Kruchten et al. (2012) use this concept to describe the evolvability of software
architecture and the maintainability of software. This means that technical debt is not
simply the result of having made a wrong choice originally but rather the result of an
evolution where choices made yesterday are no longer appropriate today. Technical debt
can thus be caused by technological obsolescence, changes in the environment, rapid
commercial success, or the advent of new and better technologies (Kruchten et al. 2012,
p- 19). The longer a system is left unattended, the more inflexible it becomes. Eventually,
it becomes a “legacy system”, where the term legacy system (or “installed base”) simply
denotes a system that has become difficult to change and maintain for some reason.
Legacy systems that have accumulated throughout the years may significantly impact a
corporation’s freedom to improve and innovate. For instance, Mehrizi et al. (2019)
suggest that of the annual cost involved with maintaining legacy systems, only 25%
provides competitive value to organizations.

Public sector organizations and industries where interdependent technological objects,
organizational routines, and actors have developed historical commitments are more
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prone to path-building forces than markets. Pierson (2000) argues that the corrective
mechanisms are even less effective when one shifts from firms in private markets to the
world of political institution. This happens because of the complexity of their
organizational goals and the unclear link between their actions and outcomes. Therefore,
practices, once they have been established in public sector organizations, will relatively
easily gain momentum and create fertile ground for developing positive self-reinforcing
feedback. In contrast, private firms and markets are subject to organic corrections of
inefficient action.

However, the concepts of self-reinforcing mechanisms and path dependence do not
explain how some organizations are able to break away from existing paths. While the
original version of path dependency theory argued that paths could only be broken by
external shocks or extraordinary events (Arthur 1990), Garud et al. (2010) introduce the
concept of “path creation”, arguing that an organizational path can be broken through
the deliberate actions of organizational actors.

2.2.2 Creating new paths

From a path creation perspective, agency is seen as a largely distributed group of
possibilities in which many different actors in different situations and contexts can
deliberately “break” an existing path. Furthermore, path creation emphasizes that novel
paths can stem from improvisation and bricolage, as well as through the active
cultivation of serendipity, for example, the case of innovating Post-it Notes (Garud et al.
2010). Law (2017) shows how path dependencies can be broken by strategically
mobilizing resources for creating new paths. Rolland et al. (2015) use the terms
“architectural path dependencies” and “architectural hacking” to theorize that the
evolution of enterprise architectures is influenced both by path dependencies and path
creation.

Thus, the main difference between the concepts of path dependence and path creation
concerns the role of agency and the idea that actors can deliberately reverse or reduce
the casual mechanisms of path dependence. According to certain literature on
organizational path theory, organizations can break away from an established path by
“interrupting the logic and the specific energy of the self-reinforcing mechanisms”
(Sydow et al. 2009, p. 702). Whether a path can be broken depends on the reversibility
of the related process and the possibility of presenting the given organization with an
attractive and viable alternative. “Major features here are resource commitment,
reversibility, and transferability of experience” (Arthur 1989). A superior and viable
alternative must be presented.

Henfridsson et al. (2009) suggest that path creation occurs across multiple layers. In the
field of software design, innovation involves changes to both material properties and
cognitive models. If software organizations wish to increase their flexibility and
establish alternative paths, they must make changes to both their technology and their
organization. On the technical level, path dependence must be addressed by breaking
dependencies (Feathers 2005) and installing modular structures (Hanseth and Lyytinen
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2010). Legacy systems are particularly important since they constrain rather than support
the ability of an organization to respond to changing environmental conditions or to
adopt new strategies.

Similarly, on an organizational level, flexibility and innovation are best achieved by
moving towards decentralized structures. Organizations are, by definition, characterized
by a central authority and some degree of control. However, Ciborra (2000) suggests
that traditional management approaches based on top-down control are unsuitable in
large organizational settings, advocating for a more humble, iterative and incremental
approach. Later, such approaches were described as “cultivation”, contrasting this
approach to the mere “construction” mode, which has traditionally characterized large
organizations. In a cultivation approach, monitoring and gradual adjustments are
preferred over strict control and rigid preplanning (Aanestad et al. 2017).

Recently, digital platforms and processes of platformization have become attractive
alternatives for organizations that wish to break away from drifting infrastructures,
increase their flexibility and value co-creation (Térmer and Henningsson 2018), and
make their digital infrastructure more flexible (Battleson et al. 2016). Digital platforms,
then, have the potential for both the establishment of path dependencies (through
network externalities) and path creation (through complementaries) (Parker et al. 2016;
Tiwana et al. 2010). The potential of platforms to increase an organization’s flexibility
is discussed in the following sections.

2.3 Platformizing an organization

In this section, I describe how public sector organizations can increase the efficiency of
their value co-creation through a process of “platformization”. I begin by describing how
digital platforms contribute to the scaling of value co-creation across time and space
before elaborating on the role of platformization in the co-creation process.

2.3.1 Defining digital platforms

Digital platforms enable innovation (Yoo et al. 2010) and value co-creation (Cennamo
and Santal6 2019) and have been studied as a means for increasing value creation (Ju et
al. 2019). From an economic perspective, platforms create value by acting as mediators
between two or more categories of users who would otherwise not connect (Eisenmann
et al. 2006; Parker et al. 2016), while from an engineering perspective, they are seen as
technology foundations that enhance generativity and innovation through their layered
modular structures (Tiwana et al. 2010; Yoo et al. 2010). These technical innovations
have opened up new possibilities for firms to gain user input throughout the whole
innovation process (Bosch 2015; Bosch-Sijtsema and Bosch 2015).

To understand the potential of platforms, it can be helpful to think about the way a
business or organization creates and transfers value. As discussed in section 2.1, value
creation has traditionally followed a step-by-step process with producers at one end and
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consumers at the other. In this pipeline arrangement, a product is first designed and then
manufactured and offered for sale. Because of its single track shape, this manufacturing
process is often described as a linear value chain (Parker et al. 2016).

Recently, an increasing number of businesses have adopted a platform model where they
interact with users in a complex arrangement of service consumption and production.
“Rather than flowing in a direct line from producers to consumers, value may be created,
changed, exchanged, and consumed in a variety of ways and places, all made possible
by the connections that the platform facilitates” (Parker et al. 2016). Although this shift
might sound modest, its effect is astounding: The introduction of platform models is
revolutionizing one industry after another (ibid).

Additionally, public sector platforms are receiving attention. They let governments tap
into existing communication channels (Bonson et al. 2015; Zavattaro et al. 2015) and
engage citizens in the arenas they know. For instance, Hand and Ching (Hand and Ching
2020) examine how social media platforms such as Facebook and Twitter let citizens
engage with police agencies, while Nam (Nam 2020) explores the way in which digital
platforms enable discussions about rule making between citizens and other stakeholders.
Similarly, other studies explore the challenges and opportunities related to open
government data, focusing on issues such as innovation (Danneels et al. 2017), civic
engagement (Kassen 2013), and the design of open data platforms (Ruijer et al. 2017).
Public sector platforms can potentially increase both the transparency and efficiency of
public sector organizations by exposing public sector data and engaging citizens in co-
creation (O'Reilly 2011).

While the debate on digital platforms in public sector organizations has proven useful,
much of the existing literature in this field has focused on digital platforms as a means
for facilitating communication between public sector organizations and citizens. As an
exception to this trend, Dunleavy et al. (2006) argue that we have entered an era of digital
governance where public sector developments revolve around changes in digital
technologies and alterations in information systems. By reintegrating public services,
digital technologies are enabling a “needs-based holism” where end-to-end processes
and agile practices are increasing public sector organizations’ ability to respond to
emerging citizen needs (Dunleavy et al. 2006). Similarly, Fishenden and Thompson
(2012) propose that digital platforms and open architectures enable a reaggregation of
digital services, promoting a service-dominant logic where citizens become an integral
part of value creation processes. Central to this transformative potential is platforms’
ability to mediate between different user groups and offer resources that can be
recombined into new and improved services. Hence, platforms become venues where
citizens and public sector organizations can interact and exchange services and
information.

Digital platforms are thus important in public sector service delivery for at least two
reasons. First, digital platforms facilitate the exchange of services and information
between citizens and public sector organizations. Second, platforms enable a rapid and
ongoing reintegration of this information into new and improved value offerings (Lusch
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and Nambisan 2015). Together, these elements enable innovation and value co-creation
in ways and at a scale previously impossible.

However, for many public sector organizations, a legacy of ageing systems and rigid
practices are making the adoption of platform models challenging. To tackle these
challenges and capitalize upon the benefits of platform models, I propose a strategy of
platformization. This strategy is described more fully in the following section.

2.3.2 Defining platformization

Most public sector organizations must deal with a legacy of existing systems and
practices. In this thesis, I describe the process of introducing a platform structure to an
established organization as the process of “platformization”. Helmond (2015) uses this
term to refer to the rise of platforms as the dominant infrastructural and economic model
of the social web, defining platformization as the “extension of social media platforms
into the rest of the web and their drive to make external web data ‘platform ready’”
(Helmond 2015, p. 1). A platform thus provides a computational infrastructure that
others can build on.

Poell et al. (2019) understand platformization as “the penetration of the infrastructures,
economic processes, and governmental frameworks of platforms in different economic
sectors and spheres of life”, whereas Bygstad and Hanseth (2018) describe
platformization as the process of dismantling legacy systems into platform-oriented
infrastructure. In this thesis, [ build on these conceptualizations, viewing platformization
as the dismantling of systems into a platform-oriented structures. However, I define
platformization not only as the process of picking apart but also as the process of putting
back together. This implies that platformization consists of two basic processes. The first
process involves decoupling systems, information, and activities into modular
components, and the second process entails recoupling components that would otherwise
be difficult or expensive to reconnect (Normann 2001).

This conceptualization of platformization as consisting of two separate but related
processes is consistent with service-dominant logic and its concepts of liquefaction and
resource integration (Lusch and Nambisan 2015; Normann 2001). However, while
service-dominant logic describes liquefaction as a decoupling of information from its
physical media, I take a broader view and see liquefaction both as a decoupling of
information and as a decoupling of legacy systems. The reason for this is related to the
accessibility of the information stored in legacy systems: Although the information
stored in a legacy system is accessible in principle (Kallinikos et al. 2013), poorly
designed interfaces combined with tightly coupled systems often make information
difficult or impossible to access and modify. By decoupling systems into smaller
components with clearly defined interfaces, information can be made more easily
accessible and available for recombination.

The decoupling of information from its physical media and the decoupling of systems
into smaller components not only leverages resource density but also provides a fluid
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structure where applications and the work processes that they support can be
redistributed to the most appropriate parts of an organization (Normann 2001). This
allows for a dynamic reconfiguration of work practices and organizational arrangements
where value paths and organizational arrangements are continuously shaped and
reshaped through the decoupling and recoupling of technology and organizations. Eric
Evans (2004) describes how the challenge of modularity can be addressed by an
enterprise:

The goal of the most ambitious enterprise system is a tightly
interconnected system spanning the entire business. Yet the entire
business model for almost any such organization is too large and
complex to manage or even understand as a single unit. The system must
be broken into smaller parts in both concept and implementation. The
challenge is to accomplish this modularity without losing the benefits of
integration, allowing different parts of the system to interoperate to
support the coordination of various business operations.

2.4 Framework for analysing value co-creation

The purpose of this section is to summarize and synthesize the theoretical perspectives
presented above into a theoretical framework that can be used to analyse the examined
case.

The first perspective relates to service-dominant logic and the notion of value co-creation
(Lusch and Nambisan 2015). Service-dominant logic is used to theorize agile
development as the activities and processes that underlie resource integration. Through
iterative and collaborative practices, agile development ensures user involvement and
value co-creation throughout a service delivery cycle. Although other works have
explored value creation in software development settings, these studies have several
limitations. First, the extant literature explores value creation from a business perspective
(Boehm 2003; Ramesh et al. 2010), largely ignoring the role of users in the context of
defining and creating value. Second, the extant literature on agile development focuses
on value creation at the team level (Dingseyr et al. 2018; Sharp and Robinson 2010;
Stray et al. 2016), providing limited insight into the interaction between organizational
structure, strategic decisions, and software development practices. Third, the agile
literature does not consider the role of technology in enabling or inhibiting value
creation. Fourth, in the extant studies on co-creation in public sector organizations, the
examination of value co-creation is mostly limited to the early stages of specification
and design (Voorberg et al. 2015), and these studies fail to view value co-creation as a
continuous and ongoing process.

The second perspective presented in this thesis relates to the inertia of existing systems
and practices. To draw on the benefits of value co-creation, large organizations must find
strategies for overcoming rigidity and establish efficient feedback loops. By drawing on
the concept of path dependence (Mahoney 2000; Sydow et al. 2009), this thesis explores
the way in which legacy systems and established work practices reduce an organization’s
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flexibility and value co-creation. In so doing, this thesis explores an empirical blind spot
in the information systems literature by addressing the role of inertia in the co-creation
process.

The third theoretical perspective concerns digital platforms and platformization as a
strategy for overcoming technical and organizational inertia that can enable value co-
creation across time and space. The extant literature discusses the role of digital
platforms in facilitating communication and collaboration between governments and
citizens (Hand and Ching 2020; Nam 2012) but provides limited insight into the
transformative potential of digital platforms and the way in which platforms enable value
co-creation at scale. The existing studies in this field also provide limited insight into the
interplay between platforms and organizations and the way in which digital platforms
and processes of platformization might enhance the flexibility and innovation of public
sector organizations.

To explore these gaps in the extant literature and provide improved insight into the role
of digital platforms in value co-creation, I performed a longitudinal case study within
the IT department of the Norwegian Labour and Welfare administration. This case is
described in detail in the following chapter.
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3 Case

The Norwegian Labour and Welfare administration (NAV) was established in 2006
following the reform of the Norwegian welfare system. The reform was a response to
long-held concerns regarding the disintegration of public welfare services and involved
a merger of the formerly separate Employment Services and National Insurance
Services. In addition, the reform involved a formal collaboration between NAV and
municipal social services. In total, the organization employs approximately 19,000
people, of whom 14,000 are central government employees and 5,000 are municipality
employees.

NAYV forms the backbone of the Norwegian welfare state and is responsible for both
increasing the work ability of the population and supporting citizens economically when
they are unable to support themselves. To this end, NAV redistributes one-third of the
national budget through schemes that include sick benefits, unemployment benefits, and
old-age pensions. Providing reliable and efficient services is thus imperative to ensure
both the individual wellbeing of citizens and collective trust in the welfare state.

The NAV IT department develops, maintains, and operates the information systems that
support the organization. The IT department has approximately 700 employees and 400
consultants and maintains and operates close to 300 applications. The department’s
application portfolio is made up of several generations of solutions, from mainframe
systems to relatively modern web-oriented applications, as well as standard systems that
support operations such as accounting, payroll, and document production.

The service delivery strategy of the organization has evolved over the years. This
evolution can be described in terms of two different value logics. Between 2006 and
2016, NAV was characterized by a goods-dominant logic. Between 2017 and 2019,
NAYV transitioned to a service-dominant logic. Table 2 summarizes how these periods
differed in terms of sourcing strategy, governance strategy, and technical infrastructure,
and each of these elements are described in more detail in the following sections.

Table 2. A comparison of the two different value logics of NAV

Goods-dominant logic Service-dominant logic
(2006 - 2016) (2017 - 2019)
Sourcing Externally funded projects and Software development is
strategy outsourced software development | insourced, and software
methods. Large and unpredictable | development and maintenance are
project financing makes the increasingly funded through the
organization dependent on operating budget.
consultants.
Technical Large and interconnected systems. | Platform structure with loosely
platforms Technical infrastructure and the coupled applications. Clearly
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application layer are tightly defined interfaces between
coupled. applications and between
applications and the platform core.

Governance | Staged software development Iterative software development

strategy methods with centralized decision | where software is developed by
models. Value is created in a multidisciplinary teams. User
“step-by-step” process where feedback is collected and
developers remain oblivious of reintegrated throughout the
user’s actual needs. service delivery cycle.

3.1 Pursuing a goods-dominant logic

Between 2006 and 2017, NAV was characterized by a goods-dominant logic. Central to
this logic was the outsourcing of software development, large and interconnected
information systems, and staged development practices with limited user involvement.
The sourcing strategy, governance strategy, and technical infrastructure used during this
period are described in more detail below.

3.1.1 Adopting an outsourcing strategy

When NAYV was established in 2006, the organization adopted an outsourcing strategy
where software development and maintenance were outsourced to consultant companies.
In line with public sector procurement regulations, maintenance contracts were put out
to tender every 4 — 8 years. This meant that the organization’s suppliers were replaced
at regular intervals, resulting in discontinuity and loss of competence.

The use of target-price contracts required elaborate up-front specifications and formal
handovers between NAV and its suppliers. To facilitate the management of the
relationship between customers and suppliers, projects were designed to follow a staged
development model. This staged development model implied that specification,
development, and operations were performed by different teams and departments and
that each stage had to be completed before the project could progress to the next. This
meant that it could be years before a system that was planned and specified was available
to end-users.

A significant part of the IT modernization within NAV was performed through large-
scale projects funded through the national budget. Getting such funding required
substantial effort. To reduce the associated administrative overhead costs, project
proposals would include a large array of needs. Projects therefore became unnecessarily
large and diverse, which increased both their complexity and their risk. The funding
model also resulted in bursts of activity, where periods of intense activity were followed
by periods of relative calm; this model made consultants an inevitable solution.
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A prominent example of this funding model is the initiation of the Retirement pension
program in 2006. The aim of this program was to develop a new pension system in
support of legislative changes following a reform of retirement pensions in Norway. The
pension system, known as PESYS, was NAVs’ first online self-service solution, and it
allowed citizens to plan and manage their own retirement pensions. The programme,
which ran from 2006 until 2011, had an estimated cost of more than 2 billion NOK and
was outsourced to consultant companies. NAV was responsible for eliciting the related
requirements, approving the programme’s outputs, and operating the system once
complete. The programme operated independently, and the related technology decisions
were based on the competence and preferences of individual suppliers without involving
NAV’s IT department.

"NAV was not involved in the development at all. They [the Retirement

pension programme] just sat at Storo [a geographic location in Oslo]
in a separate building, in a separate organization. And what hit NAV in
2011 was a gigantic solution that they [NAV] had no insight into. They
did not know how it worked, and they did not know which licences were
selected” (Former consultant, NAV).

Although the Retirement pension programme was considered a success externally, it was
based on technology that NAV did not choose and proved difficult and expensive to
maintain and operate.

3.1.2 Standardizing technology platforms

Following the pension programme, NAV decided to standardize a single application
platform and coordinate releases across various systems and projects. Technical
heterogeneity, combined with manual deployment and provisioning, made the
organization’s application management error prone and time-consuming. The
application platform, which was named “the Cloud,” was based on virtual server
technology, and JBoss and WebSphere middleware ran on a Red Hat Linux operating
system. The managers of software development projects were instructed to use the
platform to reduce heterogeneity and simplify deployment and provisioning. The
introduction of virtual server technology reduced related hardware costs, and semi-
automated provisioning reduced software development setup time from weeks to
minutes. Thus, development teams were offered a ready-to-use platform and no longer
needed to spend time choosing and setting up technical infrastructure. As described by
one of the IT architects in the IT Architecture division:

“Let me give you an example. In the first project I worked in - it must
have been in 2006 - we used it a lot of the time, not only to decide which
application platform to use but also when choosing the operating system
it would run on. A project destined to build a user functionality would
spend a lot of time deciding whether the application should run on
Windows or Linux or if it should run on a mainframe solution. We spent
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a lot of time doing this. And projects don’t spend time doing this
anymore. It’s been standardized. Everyone just has to relate to it”.

Most systems were migrated to the application platform, and by the end of 2015, the
plethora of hardware and middleware technologies had in general been reduced to three
technical platforms: 1) the application platform (known as the “Cloud”; 2), an Oracle
forms-based system for managing follow-up activities related to employment (named
Arena); and 3) an IBM mainframe system from 1978 used to manage individual benefits
(InfoTrygd).

However, although the platform abstracted the underlying complexity of software
development and simplified provisioning and deployment, the organization’s
applications were still large and interconnected. To manage interdependencies between
various systems, the organization centralized its operations and banned projects from
releasing their own applications. The operations department assumed the responsibility
for testing, approving, and releasing deliverables. To maximize resource utilization,
software changes were grouped into four yearly main releases and two additional
releases, where all changes had to be approved and deployed by the operations
department. A single release could include 80,000 development hours.

“In 2014, we had a major delivery of approximately 80,000
development hours. [...] it’s the biggest we’ve had. Most of them are
around 40-50,000" (Project manager, NAV).

Coordinated releases and centralized control reduced the number of errors made in these
processes. However, this delivery model also reduced the organization’s flexibility and
responsiveness. It could be months from when a feature was developed to when it was
available to users and development teams. The model also increased the complexity of
software development, as developers were forced to anticipate needs and adopt a “think
about everything upfront” attitude.

Coordinated releases and fixed-price contracts gave suppliers few incentives for
prioritizing maintainability and long-term efficiency, and the organization’s systems
increased in both size and complexity.

3.1.3 Increasing the divide between developers and users

The control-centric strategy of NAV was further strengthened by a reorganization of its
IT department in 2012. The flat structure of this department was replaced by a “plan-
build-run” hierarchy where employees were dedicated to specific parts of the
development process. The “plan” department was responsible for high level designing
and specifying systems, while the “build” department supervised detailed level design
and development activities. Once completed, a system was handed to the “run”
department, which was responsible for releasing and operating it. The structure
corresponded to the organization’s delivery pipeline, where software was developed in
non-overlapping stages with formal handovers between departments. To ensure
predictability and cost efficiency, the organization instilled a clear separation between
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customers and suppliers, and projects could not deviate from their specifications without
approval from NAV. Change requests had to be carefully documented and approved and
be in alignment with supplier contracts.

To ensure consistency across projects, NAV established an IT architecture decision
process that was based on the TOGAF' framework. A centralized architecture function
was created to develop guidelines and supervise projects. The technology decision board
developed a “technology catalogue” that listed approved technologies. Projects were
designed to employ novel technologies or use established technologies in new ways
needed approval from an architecture decision board. These decision boards formed the
frontline in an ongoing dispute between projects and the line organization, as projects
were focused on short-term targets such as time and cost factors, while the IT
architecture unit was dedicated to long-term goals related to maintainability and
efficiency.

This centralized approach resulted in lengthy decision processes and reduced the
flexibility and efficiency of the development process. Going before the architecture
decision board was described as “going before the king in Parliament and sending
change requests for even the smallest thing” (Derum 2017, p. 57).

In 2015, an expert committee was asked to evaluate NAV and its ability to generate
public value. The resulting report (Vageng 2015) criticized NAV for failing to meet
users’ needs and forced the NAV Director to resign. The chair of the expert committee
was later nominated as the new NAV director and was given the task of implementing
the measures that she had proposed in the report. In addition, a new IT-director was
appointed. The IT director playing a crucial role in the transformation of NAV.

3.2 Towards a service-dominant logic

In 2017, NAV began to transition towards a service-dominant logic. Central to this
transition was an insourcing of software development and maintenance, a decoupling of
monolithic legacy systems into relatively loosely coupled applications, and the
implementation of continuous development practices where development teams were
responsible for the entire service delivery strategy. These elements are described in more
detail below.

3.2.1 Insourcing software development

One of the first changes suggested by the new IT Director was a change to the sourcing
strategy. The development and maintenance of core systems had been outsourced to 15—
20 different consultant companies, each pursuing its own goals and targets.

! TOGAF is a framework for enterprise architecture that provides an approach for designing,
planning, implementing, and governing an enterprise information technology
architecture. https://www.opengroup.org/togaf
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“We [NAV] had decided not to code ourselves. So, there we were, with
200-250 person-years, supervising 300—400 consultants. We were busy
specifying needs and running tendering competitions and stuff like that,
and sometimes, the needs proved too expensive. Then, we had to go back
and clarify some more needs. So, there we were, managing and
coordinating, being an intermediary [between the business side of NAV
and the consultant company]. With roles that made sure that the system
was technically sound and things like that. But, of course, it is quite
difficult to control 15-20 suppliers who all have their own interests and
needs. How do you control them across 300 systems? How do you
ensure the quality of the code base? Well, you can’t. That’s impossible”
(Manager in the IT department).

The outsourcing of software development and maintenance was replaced by an
insourcing strategy. Two key objectives behind this insourcing strategy were continuity
and learning, meaning that team members gained insight into all the aspects of the
software development process. To accommodate this insourcing strategy, the
organization began to employ developers. The goal was to employ 150 developers over
the course of only a few years. This recruitment strategy received a considerable amount
of attention in the IT community (see Figure 2).
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Figure 2. NAYV received a considerable amount of attention related to their recruitment campaign.
For instance, the Norwegian magazine Computer World addressed NAV’s ambition to assume
internal ownership under the heading “NAYV with intense IT recruitment”.
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With this strategic shift, NAV gradually assumed responsibility for developing and
maintaining their own core systems. The focus changed from controlling subcontractors
to developing and maintaining systems.

Over time, the organization’s ambition was to finance software development and
maintenance through its operating budget. This would allow for stable and predictable
service delivery where internal employees were dedicated to a domain or product over a
prolonged period of time. As existing contracts expired, they were gradually replaced by
capacity contracts where consultants were hired by the hour.

“Development has been outsourced to consultant companies through
traditional management contracts where the supplier has had
independent responsibility for the system and maintenance. Now, NAV
is taking over this. We have a different sourcing model where we hire
people depending on our capacity instead of giving the supplier total
responsibility” (Agile coach in the IT department).

The long-term objective of this shift was that development teams would be mainly
staffed by NAV employees. Consultants would only be used during peak periods and in
cases where NAV lacked the required expertise.

3.2.2 Decoupling applications

To reduce the complexity of its technical infrastructure, NAV began to decouple
monolithic systems into relatively loosely coupled applications. To facilitate this
process, the organization introduced a second application platform. This application
platform, which was called NAIS (available at www.nais.io), was based on Kubernetes,
an open-source framework for managing software containers.

“Kubernetes is the open-source framework that comes from Google. It
is all of Google’s experience over the last 15 years with how to manage
infrastructure rewritten by the same people. It’s like taking the world’s
best operations person and fully automating him. That’s what
Kubernetes is. It provides a lot of tools for running in production, which
makes it more robust and more scalable and everything.”

A software container has its own filesystem, CPU, memory, and processing space, and
if containers are decoupled from underlying infrastructure, they are portable across
clouds and operating systems.

The NAIS platform offered developers a subset of the functionality made available
through Kubernetes, and the platform was tailored to NAV-specific needs. The platform
was believed to increase the speed of software development by limiting unnecessary
creativity on the part of development teams.

As part of the migration to the NAIS platform, large and monolithic systems were
dismantled into smaller applications, which reduced their complexity. With modular
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architecture, it is possible to deploy and manage applications independently, which
enables the use of a distributed governance strategy where a development team can
manage and deploy their own applications. With the implementation of this distributed
governance strategy, NAV’s release rates increased from once every few months to
several times a day. As these release rates increased, the number of serious system errors
was reduced. One of the managers in the IT department described the transition from the
old to the new governance strategy as “faking a super-tanker and splitting it up into 100
speedboats”.

An important prerequisite for implementing this distributed governance strategy was the
establishment of automated operations management: The platform provided fully
automated services for tasks such as provisioning, deployment, and load balancing. This
meant that teams could develop and release applications without involving the operations
department.

To ensure that the transition from centralized to distributed governance did not result in
chaos, NAV introduced the concept of “white-listing.” Applications were “white-listed”
if they were low in complexity and had few external dependencies. Only white-listed
applications could be managed by a development team. Complex applications had to be
managed by the operations department.

3.2.3 Recoupling the organization

The decoupling of legacy systems into modular applications enabled a recoupling of the
organization. This recoupling progressed in two stages. In the first stage, NAV
introduced independent development teams that assumed responsibility for developing
and operating their own applications. In the second step, these teams and their
applications were recombined into product domains.

The introduction of independent development teams occurred gradually. The first
independent teams were established in the context of small projects with few
dependencies on other projects and systems. One example was the DigiSyFO project.
This project, which developed functionality for digitally following-up on sick leave, had
one multidisciplinary team. Although most of the developers were hired consultants, the
project was planned and managed by NAV employees.

“The project was initially set up with a single team with less than ten
members consisting of two UX designers, two subject matter experts,
one software architect, one developer, operations support, and agile
coaches. This grew to approximately 22 project members nine months
into the project” (Agile coach in the IT department).

Whereas other projects employed a staged delivery model with handovers between
stages, the members of the DigiSyFO project took responsibility for all parts of its
development cycle. In addition, the project was developed iteratively, and activities such
as design, development, and operations were interleaved. Software was developed and
released continuously, and feedback was constantly collected from end-users and other
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stakeholders and reintegrated. The project owner, Kristian Munthe, described this
process in an interview with MEMU (Haugen 2018), NAV’s internal magazine.

- It has been absolutely crucial that the project has used "agile
methods", which means that they have continuously made improvements
instead of waiting until the system was complete. We have received over
80,000 written suggestions. Some of these are on things that could have
been easier and better explained. For example, it may be about small
formulations that should be changed.

And then you change it straight away?

- Yes, if we agree with the input. We have made a lot of changes since
the beginning.”

The project was deemed a success, and in 2017, it won the government’s
digitalization reward based on outstanding achievements. The chairman of the
jury summarized the project as follows:

“This year's winners are a good example of how things can be done in
new ways to deliver services that streamline public management and
make life easier for users. Both the government and Difi [short for the
Agency for Public Management and eGovernment] have high
expectations for the digitalization of the public sector” (Director at the
Norwegian Digitalization Agency)

As agile development practices proved successful for smaller projects, NAV decided to
apply these methods to larger projects. In 2019, the Parental Benefit project transitioned
from staged to continuous deliveries midway through its timeline.

The Parental Benefit project, which was the largest ongoing software development
project in the Norwegian public sector at the time, was intended to develop a new system
for processing applications for parental benefits. A parental benefit is a welfare benefit
intended to compensate parents for losses of income in relation to the birth or adoption
of a child. The project, which had an estimated cost of 1.3 billion NOK, was initiated
before the elected strategic change and thus followed the “old” delivery model with
staged deliveries and handovers between departments.

A leading principle behind the formation of independent teams was that each team would
have the competence and authority to develop services independently of other teams and
be responsible for an entire service delivery cycle - from the inception of an idea until
the service was eventually discontinued. By duplicating competencies across teams and
introducing a distributed decision process, the organization ensured that development
teams no longer had to await approvals or assistance.

To facilitate the formation of independent teams, the IT department was reorganized,
and the hierarchical structure was replaced with a matrix organization. While in the old

29



structure, employees were organized according to their roles in the deployment cycle
(planning, development, or operations), in the new structure, employees were grouped
according to their competence fields.

This decoupling of applications allowed teams to work more independently. However,
not all dependencies between applications could be broken. Many applications were part
of larger value paths and had to be developed in relation to other systems and teams. As
one of developers of the Parental Benefit project stated:

“In my experience, when people don’t see the value chain they re contributing to,
they begin to sub-optimize. It is artificial to say that you have a truly autonomous
team in the area of Parental Benefit. All components and all applications support
the same decision process.”

To address these dependencies, applications were grouped into functional domains, and
a domain would encompass several applications and teams. The idea of “domain-driven
design” (Evans 2004) permeated both the formation of teams and the decoupling of
legacy systems.

“The idea behind domain-driven design is that it is more important to
organize for flow. Optimal flow in the organization and in the code. And
this is done by minimizing coordination and chattiness. You must bundle
the things that belong together and keep the things that don’t belong
together apart. You bundle people and code in domains. People within
a domain will be more closely linked” (Manager in the IT department).

By focusing on domains, NAV was able to establish value paths that transcended the
organization. However, the domains had to be established gradually and one at a time.
In this way, the organization could learn from the experiences gained during the
establishment of one domain before establishing the next.

“The goal is to remove boundaries between departments. But you can’t
do that by changing everything at once. All 19,000 employees. Because
that won’t work. Instead, you can do what we are doing. Establish one
domain at a time. Gain experience and prove to the organization that it
works. Then you establish the next domain” (Senior executive of the
Parental Benefit project).

As a principle, no legacy systems were brought into the domains. The domain teams
only managed new applications. In practice, however, exceptions were made. In some
cases, it was more practical to give domain teams responsibility for certain legacy
systems while they were being replaced.

By creating cross-cutting domains, NAV was able to improve the flow and collaboration
within the organization without physically reorganizing employees. By establishing one
domain at a time, NAV could learn and adapt, gradually restructuring the organization
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and redesigning its service delivery. At the time of this writing (September 2019), the
organization had established three domains: Health, familily, and work.
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4 Research methods

The goal of this research was to analyse the role of digital platforms in improving value
co-creation in public sector organizations. This research required in-depth knowledge of
how digital platforms influence the value co-creation process, the views and opinions of
stakeholders concerning digital platforms, and the changing contexts in which these
platforms are used. Studies that collect this type of data can be classified as “interpretive
case studies” (Walsham 1995). Interpretive studies are based on the assumption that
people subjectively interpret the world. A researcher must thus reconstruct this
phenomenon by accessing these interpretations.

The research approach adopted in this study was inspired by Pan and Tan (2011)’s
structured-pragmatic-situational approach to conducting a case study. This approach
suggests that case study research can be conducted through an eight-step process that
begins with the researcher gaining access to the case. Once such access has been gained,
the “framing cycle” of the method is initiated. The framing cycle begins with the
researcher gathering information on the phenomenon of interest and reviewing relevant
literature. Based on the resulting mental concept of the examined phenomenon, the
researcher collects and organizes an initial set of data and begins engaging in preliminary
theorizing. This preliminary stage of theorizing results in the construction of an initial
theoretical lens that is used as a “sensitizing device” (Klein and Myers 1999, p. 75) in
subsequent data collection and analysis steps. Additional data are then used to further
develop this initial lens by adding and refining categories and constructs. The framing
cycle continues until the researcher feels sufficiently confident that the theoretical lens
captures the phenomenon of interest and makes an adequate contribution to theory and
practice.

This framing cycle is followed by an “augmenting cycle”. In the augmenting cycle, the
researcher gathers additional data with the aim of developing the theoretical lens into a
full-fledged theory. Data are systematically organized and coded using a series of
sensemaking strategies for qualitative data analysis (Langley 1999). Once the emergent
model has been validated against the empirical data and existing literature (Klein and
Myers 1999), the model is presented to and verified by informants. This iterative process
involving the emergent model, existing literature, and data continues until "theoretical
saturation" (Glaser and Strauss 1967) is reached. Theoretical saturation can be described
as the point where additional data neither reveal new properties nor provide further
insight into an emergent theory.

In the remainder of this section, I provide a more detailed description of the research
process.

4.1 Case selection

It can be said that NAV provides a unique case for studying how digital platforms might
enable improved value co-creation in public sector organizations for several reasons.
First, as NAV provides services that range from child benefits and unemployment
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benefits to social services and retirement pensions, the organization must meet the needs
of large and heterogeneous user groups. The organization has almost 2.8 million active
users, and most Norwegian citizens will come into contact with NAV at some point
during their lives.

Second, NAV was previously characterized by technical and organizational rigidity.
When NAV was established, the national insurance agency and the labour agency each
had their own case processing systems based on different technology platforms. The
national insurance agency had an IBM mainframe solution called InfoTrygd, while the
labour agency had an Oracle form-based system called Arena. The new agency chose to
implement a service-oriented architecture based on Java as its strategic platform, and the
solutions that the organization developed after 2006 were mainly based on this. The most
comprehensive system established on this platform was the pension system (PESYYS),
which handled retirement pensions and disability pensions. In addition to case
processing systems, the organization had a large number of registers and systems that
supported the processing of other user benefits and document solutions that supported
NAV services (Dgrum 2017, p. 46). A central objective of the NAV reform was
improved collaboration across various professions. However, despite these ambitions of
collaboration and co-creation, the structure of the old agencies remained largely intact,
resulting in a silo organization with limited interaction across various professions and
functions.

The rigidity and inefficiency of the organization’s service delivery was further
aggravated by a history of failed IT projects. The latest failure occurred in 2015, when
NAYV initiated the first of three modernization projects. This project, which had an
estimated cost of 1.3 billion NOK, was terminated after only 6 months, attracting
massive media coverage (see Figure 3) and resulting in an open Parliamentary hearing.
Therefore, when the organization received funding for its next modernization project in
2016 (the Parental Benefit project), it was placed under the close supervision of the
Ministry of Finance and was given a limited ability to deviate from the elected plans and
specifications. Changing the service delivery model of the organization under such
circumstances seemed both difficult and unlikely, making NAV an extreme case in terms
of rigidity and path dependence.
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Figure 3. NAV attracted a massive amount of media attention following the termination of its first
modernization project in 2015. Among the headlines regarding this event were “Surprised to see that
they have not learned”, and “NAV’s IT failure exceeds 1.5 billion NOK”.

4.2 Research design

Research on value co-creation and user involvement has traditionally assumed direct
user interaction, where user involvement is limited to a particular time and place.
However, in large public organizations, services are directed towards large and
heterogeneous user groups that span multiple locations and long periods of time. To
explore such value co-creation as it unfolds in a large-scale context, the research
presented in this thesis focuses on scalar devices: the techniques and technologies that
enable actors to manage large-scale enterprises (Ribes 2014). In other words, instead of
studying value co-creation directly in the context of interactions with citizens, I approach
this issue by studying it indirectly. This study thus focuses on the development practices
and technology platforms inside NAV, paying less attention the reactions and opinions
of individual citizens. This choice of perspective does not imply that the opinions of
users are irrelevant. Rather, this research design reflects the assertion that value co-
creation in large-scale settings requires indirect and mediated forms of interaction.

It is widely recognized that prior knowledge of the success or failure of a strategic change
influences informants’ recollections (Van de Ven 1992). This study was therefore
designed as a two-year longitudinal case study where I followed the examined change
process as it unfolded. To capture the temporal and contextual frame of reference
explored, the real-time study was complemented by a historical reconstruction.
Together, the real-time study and the historical reconstruction covered a period of 12
years.
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In addition to studying NAV, I performed two pilot studies of smaller organizations.
These pilot studies provided training in qualitative research methods as well as an
opportunity for conceptualizing the examined phenomenon and formulating an initial
theoretical lens (Pan and Tan 2011). The pilot studies and the design of the main study
within NAV are described below.

4.2.1 Pilot studies

In the first pilot study, which was initiated in the spring of 2016, fieldwork was
performed within a medium-sized consultant company. The consultancy was awarded a
contract for the development of a case tool to be used for the management of marine
resources in the public sector. The project had two development teams, and the
developers within the two teams were distributed across multiple locations. My aim was
to investigate how agile development practices were applied in a large-scale and
distributed context, and I used the software development process as my unit of analysis.
As I had limited experience with qualitative research methods, this fieldwork enabled
me to practice participant observation and to explore relevant literature on agile
development methods. However, although the project gave some insight into the
challenges of working in a distributed setting, it was relatively small and had few
dependencies on other projects and systems. It was therefore poorly suited to addressing
issues relating to complexity and size.

In the second pilot, which was conducted during the autumn of 2016, I studied software
development practices within a large Norwegian bank. The unit of analysis that I used
was the software development process, and I especially emphasised a team that was
responsible for developing web applications for the private sector. The organization and
the system portfolio examined in this case were considerably more complex than those
explored in the marine case, and while the marine case represented “green field”
development, the banking case provided insight into the challenges of developing
information systems in relation to existing systems and practices.

Two central concerns in the banking case were the introduction of agile development
practices and how innovation could be achieved alongside existing systems and
practices. At the heart of the development strategy employed lay the belief that internal
ownership and continuous deliveries would increase the efficacy and effectiveness of the
services provided. The introduction of agile development practices was accompanied by
changes to the organization’s digital infrastructure, where monolithic systems were
dismantled into a platform-oriented structure. The study, although short in duration,
allowed me to further extend my theoretical lens and refine my research questions, thus
it prepared me for the study of NAV.

4.2.2 The main study

In the main study, fieldwork was conducted within the IT department of NAV, and the
value co-creation process was used as the study’s unit of analysis. To capture the breadth
of the examined development activities while ensuring a manageable scope in terms of
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data collection, the study was centred on three elements of the IT organization: The
DigiSyFO project, the Parental Benefit project, and the IT Architecture division.

The DigiSyFO project was the first project done by NAV to implement continuous
deliveries. This project had a significant impact on the organization’s transformation of
its service delivery process and thus provided an important understanding of the events
leading up to the transformation. Although the DigiSyFO project had few dependencies
on other systems and projects, it demonstrated to the organization that agile development
practices were both efficient and viable within NAV.

The Parental Benefit project was the largest ongoing software development project
within the Norwegian public sector at the time of the study. While the DigiSyFO project
was small with few dependencies, the Parental benefit project had more than 60 software
developers and was dependent on 42 other systems. The two projects also differed in
terms of their development methods and sourcing strategies. While the DigiSyFO project
employed agile development methods from its beginning, the Parental Benefit project
began with a staged delivery model and adopted an agile delivery strategy half-way
through. Together with the DigiSyFO project, the Parental Benefit project exemplified
both the breadth of NAV’s development activity and the contrast between its new and
old service delivery strategies.

The IT Architecture division was responsible for supervising projects and ensuring
consistency across systems and projects. This division was chosen for analysis in an
attempt to capture the tension between the line organization and individual projects. With
the transformation of the organization’s service delivery strategy, the IT Architecture
division went from supervising to assisting software development teams. The IT
Architecture division also provided insight into the tasks and responsibilities of the line
organization and how the long-term needs of line organizations often conflicted with the
short-term objectives of IT projects. While projects were evaluated based on their ability
to deliver functionality in terms of time and cost, the line organization was evaluated
based on its ability to operate and maintain these systems over time.

Focusing on these distinctly different parts of the organization and choosing informants
with different experiences and interests regarding the transformation ensured the study’s
sensitivity to differences in interpretations (Klein and Myers 1999). While projects
gained influence and autonomy from the ongoing change, the members of the IT
Architecture division became less influential. By collecting accounts from both the
“winners” and “losers”, I was less prone to systematic biases and systematic distortions.

The NAV IT department is situated in Oslo. Since I lived in Trondheim, almost 540
kilometres north of Oslo, I also requested access to the local NAV administrative system.
By borrowing a workstation, I was able to access the organization’s internal documents
and task management systems, thus reducing the need for travelling. Employees in the
local NAV administration also provided context and background regarding the ongoing
transformation of the IT department. I visited the local NAV administration one to two
times a week over the period of a year. During these visits, I reviewed documents and
talked to local employees. My contacts in the local administration also provided useful
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information. Discussions during lunch and coffee breaks also provided important insight
into the context of the transformation and the way it was perceived by other parts of the
organization.

This real-time study of the transformation was complemented by a historical
reconstruction of the events that occurred between 2006 and 2016. This reconstruction
enabled me to critically reflect on the context in which the transformation had taken
place — a central principle when conducting and evaluating interpretive research (Klein
and Myers 1999). Figure 4 shows the fieldwork of the different cases over time.
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Figure 4. Fieldwork of the main study and pilot studies over time

4.3 Gaining access

The first step when conducting case research is gaining access (Pan and Tan 2011). Since
interpretive longitudinal case studies require commitment on the part of both the
organization and the researcher, gaining such access can be both difficult and time
consuming. This also proved to be the case with NAV.

The members of the Agile 2.0 research project asked for access to the Parental Benefit
project in the autumn of 2016. Agile 2.0, which funded my PhD work, was supported by
the Research Council of Norway and by the companies Sopra Steria, DNV GL, Equinor,
Kantega, Kongsberg Defence & Aerospace, and Sticos. The contract for the
development of the Parental Benefit system had been awarded to Sopra Steria, one of
the sponsoring partners of the research project, and we therefore assumed that gaining
access would be straightforward. However, for unknown reasons, it took almost a year
from when the initial request was made until we were granted formal access.

While awaiting formal access through the Agile 2.0 project, I approached contacts in my
own professional network. Throughout my PhD studies, I held a parttime position at a
small IT consultant company. One of my colleagues in the consultant company
introduced me to a manager in the IT department of NAV. The manager was able to
grant me temporary access to the IT Architecture division while we were awaiting
feedback from the Parental Benefit project. I was given an access card and an e-mail
account and was able to move freely within the IT department.

Although this stay within the IT Architecture division was not part of the initial research
design, it proved to be a major asset. As described in section 4.2.2, the IT Architecture
division provided valuable insight into the conflicting needs of the line organization and
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individual projects. The relationships that I established in the IT Architecture division
were also vital for the recruitment of informants in other parts of the organization.

To make sense of the organization and find relevant information in the myriad of
divisions and projects, I worked incrementally and gradually enlarged my circle of
informants. Building relationships with informants happens in the same way as
relationships are built in other aspects of life: People help you if they get something in
return. Feldman et al. (2003) argue that people may choose to help a researcher because
the connection with the research gives them status in their jobs, because they feel that
helping is part of their job, or because they genuinely like the researcher. I gained access
to informants through some of these methods.

The process of recruiting informants typically progressed in 3 steps. First, I found the
name of a prospective informant. This was done through a snow-balling approach
(Biernacki and Waldorf 1981), where one informant would suggest the next. Without
insider information regarding the organization, snowballing was the only viable
approach for recruiting informants (Pan and Tan 2011). Second, I found the name of a
manager who could grant me access to the informant. Even if an informant wanted to
help, he or she often needed approval from his or her manager to talk to me during work
hours. Third, I found a person in my existing network who could introduce me to the
manager. This was done to increase the likelihood of a positive answer, as people are
less likely to say no to someone they know.

4.4 Data collection

This thesis is based on data collected within NAV between March 2017 and August
2019. As summarized in Table 3, three methods of data collection were used.

Real-time studies, which provided the main source of data, were complemented by a
historical reconstruction, providing a contextual and temporal frame of reference (Van
de Ven 1992). Together, the real-time studies and the historical reconstruction covered
a period of almost 13 years, from 2006-2019. As the study was initiated in 2017, the
outcome of the change process was still unknown at the beginning of the study, thereby
biases involving a priori knowledge of success or failure were avoided. For instance,
some of the informants who were sceptical of the transformation in the initial interviews
downplayed and sometimes even denied their own scepticism in later interviews.

Document reviews were an important source of information throughout the study of
NAV. Before I gained access to the company information, publicly available documents
provided me with background on the case and enabled me to prepare for the initial
interviews (Pan and Tan 2011, p. 165). This literature included governmental white
papers (Government 2004-2005), tender documents from the Parental Benefit project
(retrieved from www.doffin.no), newspaper articles, public reports (Johansen and
Skalnes 2014; Vageng 2015), and research papers describing the NAV reform (Askim
et al. 2010; Askim et al. 2011; Klausen 2016).
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After I gained formal access to NAV, I was given an internal email account and could
access most internal document systems, including calendars, project wikis (Confluence),
issue-tracking systems (JIRA), and the NAV intranet. To gain insight into NAV’s
mission, I also became a member of two Facebook groups: one where NAV employees
shared internal events and discussed operational issues and another where citizens could
ask NAV employees questions. These Facebook groups provided insight into the
complexity and diversity of the issues facing NAV and its users.
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Figure S. Relation between the real-time study and the historical reconstruction

The examined written documents were complemented by a large number of recorded
conference presentations given by NAV employees at a series of conferences. Four of
these presentations were transcribed and used in the data analysis. During recent years,
NAYV has played an active role in sharing the challenges and opportunities associated
with digital transformation in the public sector. Conference presentations have also been
a key ingredient in the recruitment of IT personnel, and they gave me valuable insights
into the specifics of the technologies used to build the platform. Consistent with the
second step of the structured-pragmatic-situational approach to conducting case studies
(Pan and Tan 2011), these documents enabled me to conceptualize the phenomenon of
interest and prepare for the initial interviews.

Participant observation was another data source used during the initial stage of data
collection. By observing meetings, I was able to pick up on relevant discussions and
concerns within the IT department. During my first three visits to NAV, I spent a total
of six days shadowing two members of the IT Architecture division. In addition, I
borrowed different workstations in the project area each time I visited. This allowed me
to observe different teams and pick up on discussions and activities. My observations
were extensively documented in a field diary and became a part of the later analysis. My
observations were also sensitized to relevant problems and concerns in the IT department
and provided important background during the interviews.

Interviews formed the primary source of data for this study. These interviews provided
access to the feelings and opinions of the participating informants (Walsham 1995).
Beginning in August 2017, I paid regular visits to the IT department, conducting 5-6
interviews during each visit. Although some rounds of interviewing were performed with
my supervisors, | conducted most of the interviews alone. During the two-year study
period, I conducted 42 formal interviews. Of these interviews, 23 were recorded and
transcribed. Most of the interviews lasted between 45 and 60 minutes. Because of their
sensitive nature, not all the interviews could be recorded. In cases where an interview
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could not be recorded, I took notes during the interview and elaborated on these notes
immediately after the interview ended.

The formal interviews were complemented by informal conversations. As mentioned
above, [ was given an access card and was able to move freely within the IT department.
I was able to gain a considerable amount of insight through conversations by the coffee
machine and encounters in the hallway. As previously noted, obtaining access is
essentially relational and requires relation building with prospective informants.
Lunches and coffee breaks provided an arena where I could introduce myself and my
research while acquainting myself with the organization. My observations and
conversations were extensively documented in a field diary after each visit to NAV.
These different data sources are summarized in Table 3.

Table 3. Data sources and descriptions

Data source Description
Interviews (formal e 42 semi-structured interviews conducted with 17
and informal) unique informants; 23 were transcribed

e Conversations during coffee and lunch breaks

Participant e Architecture decision meetings
observations e Project meetings (diverse meetings attended by
architects)

e Section meetings within the IT Architecture division

Documents o Documents retrieved from the Internet (Government
white papers, procurement documents, newspaper
articles, research papers, and evaluation reports)

e NAV’s internal intranet

e JIRA (internal issue-tracking system)

e Confluence (wiki-type web tool used to document
project activities)

e Facebook groups for NAV employees and NAV users

e Video presentations given by NAV representatives at
various conferences (recorded and available online)

To ensure the validity of the data collected, all the pieces of evidence used in the
construction of the case study were triangulated by at least two sources of data (Yin
2003). For instance, since one part of the organization saw the ongoing transition as a
threat to the stability and predictability of the organization’s services while the other
argued that flexibility would in fact increase, I systematically collected accounts from
both sides. In addition, I used internal and external reports and project documents to
verify the facts and figures presented by the informants.

41



Multiple perspectives were also gained by choosing informants from different levels of
the organization, and they ranged from senior management to project managers,
developers, and case workers. The distribution of the informants across different parts
and levels of the organization is shown in Table 4.

Table 4. Distribution of the informants across the organization

Organizational division Number of informants Stakeholder groups
Parental benefit project 10 Project managers
Developers
IT architects
DigiSyFO project 2 IT architect
Developer
Line organization 3 CTO

IT architect
Department manager

Other 2 Case worker
Business expert

4.5 Data analysis

The data analysis of this study was iterative and overlapped with the data collection that
I performed throughout my PhD research, which granted me the flexibility to respond to
emergent themes (Eisenhardt 1989). This meant that both my sensemaking strategies
and my perception of what constituted appropriate theory evolved throughout my PhD
studies.

The data analysis of this research can be described as an iterative three-step process. In
the first step, I deductively started with an examination of the existing literature, which
enabled me to conceptualize the phenomenon of interest (Pan and Tan 2011). What
constituted appropriate literature evolved throughout my PhD work. In the initial stages,
my focus was on agile software development. This perspective was consistent with the
research goals formulated by the Agile 2.0 project and seemed to be an appropriate
conceptualization of the small-scale development project explored in the first pilot study.
As described in section 0, the first pilot study examined how agile development practices
were applied in a small-scale setting with limited complexity and few external
dependencies.

My theoretical perspective was extended as I progressed to the second pilot study. While
completing the fieldwork of this study, which took place in the IT department of a large
Norwegian bank, I found that the development teams had to relate a large legacy of
systems and practices. To conceptualize the challenges associated with agile
development practices in large-scale settings, concepts of “path dependence” (Mahoney
2000; Sydow et al. 2009) were explored. More specifically, how so-called “path-
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breaking” mechanisms can reduce path dependence and pave the way for agile
transformations of organizations (Rolland and Vestues 2020).

The third and final theoretical perspective was introduced as I entered NAV. Similar to
the banking case, NAV struggled to increase its flexibility and improve co-creation. To
address these problems, they reorganized their IT department and were in the progress
of restructuring their technical infrastructure. Their monolithic and interconnected
systems were gradually being replaced by a platform structure that enabled development
teams to work independently. To conceptualize this shift from staged to continuous
software deliveries, I turned to the literature on digital platforms and the framework of
service-dominant logic. Figure 6 illustrates how these different theoretical perspectives
emerged through the fieldwork done in the pilot and main studies.
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Figure 6. Theoretical perspectives emerging over time

In the second step of the analysis, data were analysed inductively. Since the data
indicated an evolutionary process, I used a temporal bracketing strategy (Langley 1999)
to distinguish between the different stages of evolution. The stages did not have any
theoretical implications but this process allowed me to decompose events into
comparative units that were used to explore theoretical ideas. This strategy is particularly
useful when there is a likelihood that an evolutionary process is shaped by feedback
mechanisms or mutual shaping (Langley 1999). There was a certain continuity within
each stage and discontinuity at its frontiers. For instance, the temporal bracketing
strategy was used to identify the different value logics in NAV between 2012 and 2019
in (Vestues et al. 2021).

The identification of possible stages of evolution was facilitated by a visual mapping
strategy (Langley 1999). With the visual mapping strategy, the events, decisions, and
activities related to the transformation of the IT department were mapped out on a
timeline. Figure 7 shows an early version of the map used to analyse the case.
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Figure 7. Example of an early version of the visual mapping used in the analysis of the NAYV case. The
examined events and categories were refined throughout the augmenting cycle.

The map was gradually refined until the timeline contained only the most relevant events
and decisions. For instance, in the analysis that formed the basis for the work of (Vestues
and Rolland 2021), the final version of the map used contained three categories of events:
sourcing strategy, governance strategy, and technical platform events. Together, these
three categories covered the most important aspects of the change occurring in NAV.

I also used a narrative strategy in my analysis of case data (Langley 1999). When
translating the events, decisions, and activities relevant to the transition of the IT
department into a chronological story, the overwhelmingly numerous data were
condensed into a manageable form, thus avoiding “death by data asphyxiation”
(Pettigrew 1990, p. 181). The purpose of adopting a narrative strategy was to capture the
order of the examined events and to clarify the relations between decisions, activities,
and their consequences (Pan and Tan 2011). New events, decisions, and activities were
incorporated into the narrative during each cycle of data collection and analysis. For
instance, while the first version of the narrative focused on real-time events in the IT
department, the final narrative included both present and past events and covered the
years from 2006 to 2019. The narrative was used both to visualize case data and as a
basis for communicating with supervisors and co-authors. Selected parts of the narrative
were also used in the results sections of various articles (see, for instance, (Rolland and
Vestues 2020; Vestues and Rolland 2021)), as well as in the case description presented
in this thesis. The relationship between the real-time study and the historical
reconstruction is illustrated in Figure 5.

The narrative approach was complemented by an inductive approach (Langley 1999). In
the inductive approach, which was inspired by grounded theory, the case narrative,
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which was mainly written in the words of organizational members, was used to extract
process categories. Thus, the narrative represented a first-order analysis, while the
derivation of categories represented a second-order analysis (Van Maanen 1979). The
categories and corresponding subcategories were filled with quotes used to validate the
emerging model. For instance, in exploring platformization within NAV (Vestues and
Rolland 2021), I identified two broad categories of events, termed “decoupling” and
“recoupling”, which were each comprised of two subcategories (see Table 5 for example
of how the categories were derived)

Table 5. Example of the inductively derived categories presented in (Vestues and Rolland 2021)

Category Subcategory Excerpts from interviews

Decoupling Decoupling between technical “We abstracted away some of
infrastructure and presentation the complexity by saying that if
layer you are going to build an

application, then you should not
have to think about which
operating system and network
protocols to use and low-level
technical things.” (Architect IT,
section for IT architecture)

Decoupling of legacy systems “Systems should be broken up
into smaller components into products, then that can be
developed, tested and operated
separately. Rather than one big
lump, you need several separate
components. In this way, you
avoid all the coordination which
takes a lot of time. If my
component is dependent on your
component, we have to make
sure that your component is
released before my component
and so on. This is very
demanding.” (Software
developer, Parental Benefit
project)

In the third stage of data analysis, the inductively derived categories were merged with
deductively derived theoretical concepts. The objective of this data-model alignment
was to find an elegant theoretical explanation for the case data, which would prevent
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observers from being “dazzled by the full-blown complexity of natural or concrete
events” (Calvin S. Hall 1997, p. 13). Data-model alignment was achieved by identifying
empirical examples of theoretical concepts. For instance, when describing how
platformization unfolded in NAV (Vestues and Rolland 2021), the concepts of
“liquefaction” and “resource integration” from the field of service-dominant logic
(Lusch and Nambisan 2015) seemed to correspond to our inductively derived concepts
of “decoupling” and “recoupling”. Since generality can be claimed on the basis of the
logic of replication (Yin 2013), I inferred that the decoupling observed in the case
provided a means for increasing resource density within NAV and that the structural
changes produced by the recoupling of the organization increased the organization’s
ability to innovate and co-create value.

A central aim of the data-model alignment as it unfolded in the augmenting cycle of the
research approach was to find theoretical explanations for all the empirical findings of
the research, thereby extending existing theories (Pan and Tan 2011). For instance, in
my exploration of the process of platformization as it unfolded in NAV (Vestues and
Rolland 2021), I found that while service-dominant logic identifies “liquefaction” as the
sole means for increasing resource density (Lusch and Nambisan 2015), my empirical
findings suggested that resource density could also be increased through the decoupling
of legacy systems into more loosely coupled applications.

4.6 Reflections on the role of the researcher

A final aspect of the research method concerns my role as a researcher. A researcher’s
position resides somewhere along a continuum from an “independent observer” with a
descriptive position to an “action researcher” who is actively engaged in a change
process (Wareham and Sahay 1999). In my PhD research, I mostly assumed the role of
an independent observer. Being a novice researcher and new to the domain of public
welfare services, it took almost two years before I gained sufficient insight and
confidence to engage in a meaningful analysis of the case. My contribution to the
organization thus laid in my role as an active listener and my provision of a safe space
for venting frustrations and concerns with the transformation.

My background resembled that of the informants, both in terms of education and work
experience. I had worked both as a project manager and a software developer and could
effortlessly understand and engage in their problems and concerns. This reduced, and to
a large extent eliminated, the distance between us. Social networking tools such as
LinkedIn revealed that I shared numerous connections with most of the informants,
which induced trust and facilitated the process of gaining access to the organization. A
sense of mutual trust and understanding was therefore imperative for gathering insights
that went beyond the official narrative. Being able to move freely among the different
sites in the IT department, send and receive e-mails from a NAV account, and book
meeting rooms in the company calendar also strengthened my sense of being an “insider”
and my ability to build trust with the informants.
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To verify my observations and interpretations, I discussed them with members of the
organization throughout my fieldwork. More formal feedback was also given through
workshops and academic papers. Figure 8 gives an example of the illustrations drawn on
the white board during one of these workshops. The process of presenting and discussing
my findings helped to uncover misunderstandings and provide additional details
regarding the narrative. For instance, some informants suggested additional events and
decisions that could be added to the timeline. This process also resulted in a greater
awareness of different opposing opinions and views, thus illustrating the principles of
multiple interpretations and suspicion by Klein and Myers (1999).

Figure 8 - White board drawings from a presentation of the key findings given to the informants
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5 Results

Enclosed in this thesis are the following five papers:

Paper 1. Vestues, Kathrine; Bjernson, Finn Olav. (2016). Agile requirements work
in a digital transformation project: Managing diverse and dispersed user
needs. Paper presented at the International Research Workshop on IT
Project Management (IRWITPM)

Paper 2. Dingseyr, Torgeir; Mikalsen, Marius; Solem, Anniken; Vestues,
Katherine. (2018) Learning in the Large: An Exploratory Study of
Retrospectives in Large-Scale Agile Development. Agile Processes in
Software Engineering and Extreme Programming, 19th International
Conference, XP 2018, Proceedings.

Paper 3. Rolland, Knut; Vestues, Kathrine. Inertia and change in transformation of
the IT-function in large organizations: A path theory lens. Accepted to
NOKOBIT 2020

Paper 4. Vestues, Kathrine; Rolland, Knut, Platformizing the Organization through
Decoupling and Recoupling: A longitudinal Case Study of a Government
Agency, (2021) Initially submitted to the Scandinavian Conference of
Information Systems (2019) and later fast-tracked and accepted to the
Scandinavian Journal of Information Systems (2021).

Paper 5. Vestues, Kathrine; Mikalsen, Marius, Eric Monteiro (2021), Using digital
platforms to promote a service-oriented logic in public sector
organizations: A case study, Accepted to the 54™ Hawaii International
Conference on System Sciences. Nominated for the “Best paper award” in
the “Digital Government” track.

In addition, three papers were published during my PhD work that were not included in
this thesis.

A Vestues, Kathrine. (2016). Planned Research: Scaling Agile Practices in
Software Development. Paper presented at the XP2016 Doctoral
consortium.

B Bjernson, Finn Olav; Vestues, Kathrine; Rolland, Knut-Helge. (2017)
Coordination in the large: a research design. XP2017 Proceedings of the
XP2017 Scientific Workshops, Cologne, Germany — May 22 - 26, 2017

C Vestues, Kathrine. Rolland, Knut Helge. (2019). Making digital
infrastructures more generative. Paper presented at the Tenth Scandinavian
Conference on Information Systems (SCIS2019), Nokia, Finland.
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Paper A was written during the first months of my PhD work and thus presents an early
version of the research design. Paper B, which was written in collaboration with one of
the researchers in Agile 2.0, addresses the challenges of co-creation in large-scale
projects but is based on fieldwork conducted by other members of the SINTEF research
group. Paper C is based on the preliminary findings of the NAV case. The insights gained
through the writing of this paper thus fed into the later papers. Paper D was presented at
the Scandinavian Conference on Information Systems in 2019. This paper was fast-
tracked to the Scandinavian Journal of Information Systems and later published as a
journal article (Paper 4).

These papers were written throughout the duration of my PhD project and reflect the
theoretical development of the work, as presented in section 0. The first two papers
(Papers 1 and 2) discuss the challenges associated with agile development in large-scale
settings. Both papers were published in software engineering outlets and were intended
to contribute to the software engineering field. The third paper (Paper 3) discusses the
role of inertia in digital transformations and uses NAV as an empirical setting. The last
two papers (Papers 4 and 5) employ service-dominant logic as a theoretical lens,
discussing how digital platforms and platformization contribute to the co-creation of
value. Papers 3, 4, and 5 are directed towards the information systems community. In
addition, Paper 5 contributes to the digital government literature by explicitly discussing
its findings in the public sector context. Table 6 presents a summary of the papers
included in this thesis, the fields where they were published or submitted, their empirical
and theoretical grounding, and their contributions.

Table 6. Overview of the empirical and theoretical grounding and contribution of each paper included
in the thesis.

Paper Empirical case | Theoretical lens | Contribution
Paper 1 | Marine case Scaling of agile | ¢ Empirically grounded study on
[SE] development requirements engineering in a
with an large-scale context.
emphasis on e Investigates the challenges
requirements involved in collecting and
elicitation. integrating the needs of large
and heterogeneous user groups.
Paper 2 | NAV Scaling of agile | ¢ Empirically grounded study on
[SE] development agile practices in a large-scale
with an context.
emphasis on e Explores the challenges
practices for involved in learning across
learning. teams.
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Paper 3 | NAV Digital Explores how software
[IS] transformations organizations can develop
and path organizational inertia through
constitution path dependence related to
theory. software development methods,
souring models, software
delivery routines, and legacy
systems.
Identifies three interdependent
mechanisms for breaking out of
path dependency: 1) Using
digital platforms for software
development, 2) attracting and
securing competence, and 3)
establishing cross-disciplinary
software development teams.
Paper 4 | NAV Service- Theorizes how existing legacy
[IS] dominant logic systems are discontinued in
and processes of decoupling.
platformization Portrays how the decoupling of
as strategies legacy systems enables novel
towards recombinations of knowledge
improved and skills in recoupling
flexibility and processes, which, in turn,
innovation facilitate new ways of working
and organizing.
Theorizes how decoupling and
recoupling processes interact
and thus facilitate increased
levels of platformization.
Paper 5 | NAV Service Explains how adopting a
[IS] dominant logic process-oriented approach for
and digital value co-creation requires

platforms as
strategies for
scaling value
co-creation over
time and space
in public sector
organizations

structural changes that
encompass sourcing strategies
and governance structures.
Shows the key role of digital
platforms in scaling value co-
creation in public sector
organizations
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In the following section, I describe the results of each of the articles listed above in light
of the general case framing and theoretical perspectives described in chapter 2. The
papers are presented in chronological order.

5.1 Paper 1 - Agile requirements work in a digital
transformation project: Managing diverse and dispersed
user needs

In this paper, we report on an ongoing study regarding a software development project
where the aim is to develop a new system for the management of marine resources. The
fieldwork was conducted within a consultant company that developed a case tool for the
management of marine resources (see section 4.2.1 of the Research methods section for
a more detailed description). The members of the development project were responsible
for creating software for a complex, diverse, and dispersed customer organization within
the public sector. The project employed agile development methods, where
specifications, designs, and development were interleaved in one-month iterations. In
this paper, we describe the progression of events from when a need was identified until
a feature was implemented. Our empirical observations are described through three
theoretical lenses: user participation and involvement, power relations in complex
organizations, and the balancing of local and global needs in system development. This
study explores the challenges of collecting and integrating the requirements of dispersed
and heterogeneous user groups.

Theoretically, the study draws on insights from the agile development literature,
emphasizing the need for iterative and collaborative practices in the elicitation of user
requirements. The study thus addresses two of the central concerns in this thesis, namely,
the emergent and context-dependent nature of user needs and the way agile development
practices ensure value co-creation over time.

Contribution: As the main author, I had the initial idea and assumed the main
responsibility for writing, data collection, and data analysis.

5.2 Paper 2 — Learning in the Large: An Exploratory Study of
Retrospectives in Large-Scale Agile Development

This paper focuses on learning and improvement in the context of large-scale agile
development. This is a particularly challenging area of work, as such projects consist of
several development teams with dependencies between them and typically involve
complex integration with existing information systems in projects that are critical for
companies or societies (Rolland et al. 2016).

Empirically, the paper reports from the perspective of the NAV IT department, where
we investigate the use of retrospective meetings within a large-scale development
project. A retrospective meeting is a meeting where members of a development gather
to identify opportunities for improvement (Kniberg 2015; Kua 2013). The aim of such a
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meeting is for a team to engage in collective and iterative learning intended to
continuously improve software development processes. An analysis of the issues
recorded in the examined project’s issue tracking system suggests that most of the issues
relate to team-level learning and that retrospective meetings are inadequate for
addressing issues that span multiple teams and projects.

Theoretically, this study draws on the agile development literature and is relevant to this
thesis for at least two reasons. First, it suggests that agile development enables
continuous learning and improvement, which are factors that are crucial for the
endurance of value co-creation over time. Second, the study explores agile development
practices in a large-scale setting, providing empirical insight into the challenges entailed
in achieving value co-creation in settings characterized by complex and interconnected
information systems.

Contribution: 1 contributed to the data collection and data analysis of this paper. In
addition, I wrote the case description.

5.3 Paper 3 — Inertia and change in transformation of the IT
function in large organizations: A path theory lens

This paper explores path dependence in large-scale development organizations and how
such path dependence can be overcome through path-breaking mechanisms.
Empirically, the paper is based on a longitudinal case study of the NAV IT department.
For many years, NAV struggled with limited progress in terms of digitally transforming
itself and digitalizing its services for citizens. The analysis of the paper revealed that
changing the IT organization was challenging due to the inertia of its large projects, the
outsourcing of its software development, its complex digital infrastructure that made the
deployment of new software risky, and a lack of IT and development competence within
the organization. Against all odds, however, the organization managed to transform its
IT organization, establishing cross-disciplinary teams that delivered software
continuously.

Theoretically, the paper draws on path constitution theory. While path constitution
theory has been used in various forms and ways in previous studies on information
systems (e.g., (Mehrizi et al. 2019; Singh et al. 2015), in this paper, it is primarily used
to explain how path trajectories can be broken and the specific mechanisms and practices
that are likely to trigger the transformation of paths. In contrast to the work of Sydow et
al. (2009), who favour the use of organizational and managerial practices as sources of
path-breaking mechanisms, in this paper, path dependency is seen as being
sociotechnical in nature in the context of IT organizations. Hence, the mechanisms used
for breaking a path, as well as the interactions between them, can be both technical and
organizational in nature.

The paper contributes to this thesis in at least two important ways. First, it uses the
concept of path dependence to explain how the inertia of existing systems reduces an
organization’s flexibility, thus reducing its capacity to co-create value. Second, the paper
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suggests that changes to governance strategies, sourcing strategies, and technology
platforms can enable an organization to break away from an existing path.

Contribution: 1 collected the data, participated in the data analysis, and wrote the case
description of this paper. In addition, I proofread the paper and provided comments to
the main author.

5.4 Paper 4 - Platformizing the Organization through
Decoupling and Recoupling: A Longitudinal Case Study of
a Government Agency

This paper investigates how digital platforms can increase digital innovation through the
process of platformization. Empirically, the paper reports on a longitudinal case study of
NAV. In 2017, NAV began a major platformization of its digital infrastructure. The
platformization process involved both technical and organizational changes. By
dismantling its legacy systems into platform-oriented infrastructure, the organization
was able to establish cross-functional teams that developed and deployed software
independently. The implementation of digital platforms thus enabled a shift from staged
to continuous development practices, increasing NAV’s organizational flexibility and
innovation (Fitzgerald and Stol 2017). This ability was further enhanced by the
formation of “service domains” (Evans 2004), which consisted of teams and applications
that were relatively closely linked. By combining and recombining teams and
applications into service domains, the organization assumed a fluid structure where value
paths could be dynamically reconfigured in response to the emergent needs of citizens
and other stakeholders.

Theoretically, we conceptualize platformization as the unfolding of two interrelated
processes, namely, those of “decoupling” and “recoupling”; decoupling refers to the
dismantling of legacy systems into platform-oriented infrastructure, and recoupling is
defined as the process of recombining knowledge, skills, and software modules into new
and improved value paths. These concepts reflect insights from service-dominant logic,
which holds that innovation unfolds through the related activities of liquefaction and
resource integration (Lusch and Nambisan 2015). From a service-dominant perspective,
the decoupling of legacy systems can thus be seen as a process that increases an
organization’s resource density by “liquifying” its digital resources, while recoupling
contributes to the recombination of resources by introducing roles, practices, and
processes that are essential to resource integration.

The paper contributes to this thesis in at least three ways. First, it contributes by
theorizing how flexibility and resource density are increased through the process of
decoupling. Second, it describes how the recoupling of an organization facilitates the
recombination of these resources. Third, the paper contributes by theorizing how the
processes of decoupling and recoupling interact, thus enabling improved value co-
creation over time.
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Contribution: 1 performed the data collection and data analysis of this study and wrote
most of the paper. Knut Rolland wrote the abstract and introduction and provided
comments and guidance. In addition, Eric Monteiro provided extensive comments
throughout the writing of the paper.

5.5 Paper 5 — Using digital platforms to promote a service-
oriented logic in public sector organizations: A case study

This paper explores how digital platforms contribute to improved value co-creation in
public sector organizations. Empirically, the paper reports on the transformation of the
NAYV IT department. The organization made radical changes to its sourcing strategy,
technology platform, and governance strategy. Its outsourcing strategy was replaced by
an insourcing strategy, its monolithic systems were gradually dismantled into more
loosely coupled applications, and its staged development practices were replaced by an
iterative approach where digital services were developed and maintained by independent
teams. The paper suggests that these changes enhanced the organization’s ability to co-
create value for three reasons. First, they enhanced the organization’s ability to collect
feedback from large and heterogencous user groups. Second, they enabled the
organization to reintegrate this feedback into subsequent service delivery processes.
Third, they ensured that the collection and reintegration of feedback was continuous and
ongoing.

In the paper, these changes are conceptualized as a shift from a goods-dominant logic to
a service-dominant logic (Vargo and Lusch 2004) that emphasizes value co-creation as
being context dependent and continuous. Furthermore, the paper is informed by the
public management literature and explores the challenges associated with value co-
creation in public sector organizations. Although the public management literature has
explored service-dominant logic as an approach for improving public service delivery
(Osborne 2018; Osborne et al. 2015; Osborne et al. 2013; Osborne et al. 2016), these
studies have not explored the role of technology in achieving a shift from a goods-
dominant logic to a service-dominant logic.

The paper is relevant to this thesis for several reasons. First, it argues that digital
platforms facilitate shifts from goods-dominant logic to service-dominant logic in public
sector organizations. Second, it suggests that digital platforms enable the scaling of value
co-creation across time and space.

Contribution: 1 performed the data collection and data analysis of this study and wrote
most of the paper. Marius Mikalsen and Eric Monteiro contributed to the writing of the
introduction and the creation of the theoretical framework, and they provided comments.
In addition, Torgeir Dingseyr provided valuable input towards the end of the writing
process.
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6 Implications

6.1 Implications to theory

In this section, I discuss how this thesis answers the research questions posed in Chapter
1. The findings from the abovementioned studies have several implications for both the
information system literature and the software engineering literature.

I begin by discussing the role of agile development in value co-creation and then discuss
how the inertia of legacy information systems affects organizations’ ability to co-create
value. Finally, I discuss how digital platforms contribute to improved value co-creation
across time and space.

6.1.1 The role of agile development in value co-creation

Agile software development as value co-creation: In this thesis, | view agile development
(Dybéd and Dingsayr 2008) as an expression of service-dominant logic (Lusch and
Nambisan 2015), and I hold that agile development provides the roles, practices and
processes that underlie value co-creation. Service-dominant logic thus provides a
framework for analysing the relationships between development methods, service
platforms, and service ecosystems. This perspective aligns with recent trends in the agile
literature, where a focus on agile methods at the team level has been extended to the
broader organizational level with an emphasis on value creation in the software
development process (Dingsgyr and Lassenius 2016).

Although value creation has received some attention from researchers in the software
engineering field, the extant literature explores value creation from a business
perspective (Boehm 2003; Ramesh et al. 2010), largely overlooking the role of end-
users. For instance, Ramesh et al. (2010) discuss how requirements should be prioritized
based on expected customer value, while Boehm (2003) introduces the concept of
“value-based software engineering”. Although they provide valuable insight into the
process of eliciting and prioritizing requirements, these studies adopt a business
perspective and hold that value is defined and produced by service providers. This thesis
thus adds to this literature by exploring value creation from a user perspective and seeing
value as being individual in nature and co-created through interactions between public
sector organizations and citizens.

To date, few studies have employed service-dominant logic in analyses of agile
development. The exceptions that exist either use it to motivate the need for user
involvement (Babb and Keith 2012) or as a means for exploring collaboration practices
in project settings (Bjerknes and Kautz 2019; Kautz and Bjerknes 2020). This thesis adds
to this literature in several important ways. First, it goes beyond merely classifying agile
development as value co-creation. By drawing on service-dominant logic, it is able not
only to state that agile development contributes to value co-creation but also to use the
framework to describe how value is co-created through agile development. This
description is related to the terms “resource density” and “resource integration” (Lusch
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and Nambisan 2015), where resource density refers to organizations’ capacity to
innovate, and resource integration refers to their actual ability to integrate or recombine
these resources into new and improved value propositions. Agile development thus
provides the roles, activities, and processes that underlie resource integration in a
software development setting.

Second, the current discussions on value co-creation in the context of software
development (Babb and Keith 2012; Bjerknes and Kautz 2019; Kautz and Bjerknes
2020) do not consider the role of technology platforms in improving organizations’
capacity to co-create value. This thesis adds to these works by suggesting that for
efficient value co-creation to occur, co-creation practices must be supported by
appropriate technology platforms. Furthermore, this thesis provides insight into the
mutually enabling relationship between technology and work practices, insight which is
consistent with the service-dominant framework (Lusch and Nambisan 2015). This
thesis thus highlights important and largely overlooked aspects of value co-creation
related to the context in which value co-creation occurs and how this context can be
improved.

Third, this thesis emphasizes the fact that value co-creation is continuous and ongoing.
Babb and Keith (2012) argue that value creation should begin from the inception of a
project. I extend this understanding by arguing that value creation should not be limited
to the duration of a project but should endure from the inception of an idea until the
resulting service is eventually discontinued. This emphasis on value creation as an
enduring and ongoing process is consistent with insights from service-dominant logic
(Lusch and Nambisan 2015) and studies on continuous software development
(Fitzgerald and Stol 2017), which highlight the need for a reorientation from focusing
on products (outputs) to focusing on processes (outcomes). Viewing value creation as a
continuous and ongoing process in public sector organizations is discussed further in the
following section.

A processual perspective on value co-creation: The extant research on value co-creation
in public sector organizations discusses the benefits, drivers, and barriers of co-creation
in the public sector (Baptista et al. 2019; Voorberg et al. 2015), with an emphasis on co-
creation as part of projects’ initiation or early design (Voorberg et al. 2015). In this thesis,
I complement these studies by exploring the organizational changes undertaken by NAV
in achieving value co-creation across large and heterogeneous user groups throughout
the service delivery cycle.

I address these changes in terms of governance strategy and sourcing strategy. Changes
to the sourcing strategy of NAV entailed a transition from outsourcing to insourcing
software development. By recruiting software developers and gradually replacing
consultants with internal employees, NAV ensured increased continuity in the staffing
of projects. While software development had previously been financed through large-
scale projects, it became a continuous activity performed by internal employees. The
long-term goal of this shift was to move from external financing, where software
development relied on infrequent and often unpredictable funding, to more stable
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funding models. This move provided predictability and continuity, allowing the
organization to build the knowledge and skills required to improve its value propositions.

In terms of governance strategy, top-down control was replaced by a bottom-up approach
where independent, self-organized teams were responsible for entire service
development cycles. By establishing multidisciplinary teams with the skills, knowledge,
and authority to solve problems independently, NAV was able to continuously sense and
react to the emergent needs of citizens. These findings correspond with insights from the
field of service-dominant logic, which suggests that organizations must engage in
continuous and ongoing improvements to ensure value co-creation throughout the
service delivery cycle (Osborne et al. 2016; Vargo and Lusch 2004).

This these addresses an empirical blind spot in the information systems literature by
questioning the applicability of direct user interaction as a means for achieving
continuous and ongoing value co-creation across large and heterogeneous user groups
(Dingseyr et al. 2019; Roland 2018). In this way, this thesis complements the existing
studies in this field by emphasizing the context-dependent and emergent nature of value
co-creation and arguing that public sector organizations need to radically restructure
their service delivery models and employ mediated forms of feedback and learning.

Although other studies have addressed the need for responsive service delivery methods
in public sector organizations (Mergel 2016; Mergel et al. 2019; Torfing et al. 2016),
these studies either do not address the structural changes needed to adopt such
approaches (Mergel 2016; Torfing et al. 2016) or view agility and responsiveness as
“add-ons” that are applied in selected cases (Mergel et al. 2019). In contrast, the study
presented in this thesis sees value co-creation as a set of processes and activities that are
applied across departments and organizations, which would radically change the way
public sector organizations organize and deliver services.

Bridging the gap between the information systems and software engineering fields:
Traditionally, the software engineering field has been dominated by studies on the tools
and methods used in the development of software, whereas the predominant concern
among information systems researchers has been the dissemination and use of these
software systems (Hoda et al. 2018). The study of agile methods (Dybé and Dingseyr
2008), with its focus on the human and social aspects of software engineering, has
brought the fields of software engineering and information systems closer together. I
contribute to further closing this gap by applying theories from the information systems
field to explore software development practices within organizations. As this thesis
shows, novel technologies and development practices remove the boundaries between
those who use software and those who make it. In line with this insight, I argue that the
research on value co-creation would benefit from a cross-disciplinary approach where
insights from the software engineering literature are merged with theories from the
information systems field.
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6.1.2 The effect of inertia on value co-creation

Constraining flexibility and value co-creation: Public sector organizations tend to
develop path dependency related to the interaction and interdependencies between
sourcing strategies, technical platforms, and governance strategies. These important
aspects of IT organizations tend to become very complementary entities, which makes
each entity harder to change because of interdependencies and self-reinforcing
mechanisms. As observed in the case study of NAV, adaptive expectation effects led the
organization to adopt coordinated release practices across its portfolio, even though these
coordination practices proved inefficient for smaller systems and projects. Furthermore,
complementary effects related to a historical decision to outsource software development
while simultaneously insourcing information systems operations made multidisciplinary
teams hard to implement, since experts from the operations department, developers from
consulting companies, and business experts were required to work together in teams.
Finally, learning and coordination effects reinforced the outsourcing path (Law 2017):
After years of outsourcing, the organization had become specialized in procuring
software, while it lacked both the skills and the knowledge required for developing
information systems inhouse.

In addition, the thesis theorizes that large and interconnected information systems seem
to lower the bar for developing path dependency. In this way, organizations with
relatively modular and standardized components and information systems are less prone
to developing path dependence than organizations with large and interconnected
systems. The research also indicates that as technology platforms and software
development practices become increasingly entangled, it becomes increasingly difficult
to adopt agile development practices; this is a perspective left largely unaddressed in the
agile development literature.

Creating a new path: Consistent with a path lens (e.g., (Garud et al. 2010; Singh et al.
2015; Sydow et al. 2009)), this study shows that software development organizations
can break away from existing paths and transition towards a service-dominant logic. In
conducting the longitudinal study of NAV, we identified three mechanisms that
contributed to the breaking of NAV’s organizational path. The first mechanism was
related to experimentation with agile development practices. Even though DigiSyFO,
which piloted agile development practices within NAV, had a limited scope, the
successful outcome of the project proved the viability and efficiency of agile
development practices within the organization, thus contributing to the delegitimization
of the prevailing logic (Mehrizi et al. 2019).

A second path-breaking mechanism was related to the insourcing of software
development and maintenance. As its responsibility contracts were replaced by capacity
contracts, NAV was increasingly able to respond to the emergent needs of citizens. This
was challenging when system development was outsourced, since public procurement
legislation, combined with the need for predictability and control, meant that
requirement elicitation and co-creation were limited to early stages of service
specification and design. To ensure that a project was able to deliver on time and cost,
changes had to be formally approved; thus, the organization’s ability to respond to
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emergent needs was limited. By introducing internal ownership, the organization had an
increased ability to adapt its development practices and functionality to the emergent
needs of citizens and other stakeholders. Development teams received functional
requirements and could decide for themselves how to meet them. While sourcing
strategies traditionally have been addressed in the software engineering literature, this
thesis explores sourcing strategies as part of the shift towards a service-dominant logic.

A third path-breaking mechanism was the decoupling of legacy systems. To reduce
complexity and facilitate the recombination of resources, the organization began
replacing its monolithic systems with more modular applications, thus facilitating
independent contributions from multidisciplinary teams. This aligns with findings
showing that relatively loosely coupled infrastructures are less prone to path-dependent
behaviour (Hanseth and Lyytinen 2010).

Consistent with the work of (Mehrizi et al. 2019), the examined path-breaking
mechanisms were observed to be interdependent and mutually enabling, and the timing
and sequence of the mechanisms influenced their likelihood of success or failure. For
instance, the formation of multidisciplinary teams preconditioned the insourcing of
software development.

6.1.3 Platforms as enablers for value co-creation across time and space

Using digital platforms to scale and scope value co-creation: The extant literature on
value co-creation in public sector organizations explores service-dominant logic as an
alternative way of theorizing value creation in public sector organizations (Osborne et
al. 2013). In this thesis, I complement these studies by investigating the way in which
digital platforms enable a shift from a goods-dominant logic to a service-dominant logic
within public sector organizations. This enabling effect is related to the way in which
digital platforms provide a venue where resource integrators can meet and exchange
resources.

The findings suggest that digital platforms play a pivotal role in enabling efficient value
co-creation within public sector organizations. The container-based application platform
of NAV enabled co-creation in three important ways. First, the modular structure of the
platform enabled the formation of independent development teams that could work in
relative isolation. As long as the application interfaces remained intact, the development
teams could experiment and innovate inside the boundaries of their applications (Gawer
2014). Second, the platform provided indirect and mediated feedback from citizens. By
monitoring their applications’ use and performance, the development teams were able to
continuously capture the reactions of citizens. Third, the platform simplified
provisioning and deployment, thereby enabling continuous and ongoing reintegration of
feedback into subsequent service deliveries. These insights are consistent with insights
from service-dominant logic, which suggests that digital platforms increase both the
efficiency and effectiveness of resource exchange (Lusch and Nambisan 2015).

Based on these findings, this thesis further suggests that by enabling mediated feedback
and rapid reintegration in subsequent service delivery processes, platforms have the
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potential to scale co-creation in terms of both time and space. While other studies explore
the ways in which digital platforms enable improved communication between citizens
and governments within existing structures (de Jong et al. 2019; Zavattaro et al. 2015),
this study thereby takes a step further and examines the ways in which platforms might
enable the formation of radically new structures and improved forms of service delivery.

Furthermore, this study addresses the relation between the structure of digital
infrastructure and an organization's ability to develop and deliver services, suggesting
that the transformation of public sector organizations preconditions a transformation of
their digital infrastructure; indeed, only by increasing the flexibility of infrastructure can
value co-creation be scaled across an organization and feedback be incorporated from
large and heterogeneous user groups over prolonged periods of time. In the following
sections, I discuss how the flexibility of an organization’s infrastructure can be increased
through the process of platformization, thereby enabling increased efficiency in value
co-creation.

Platformizing public sector organizations. Platformization is often described as the
process of establishing core services and an ecosystem of complementors (Benlian et al.
2018; Bygstad and Hanseth 2018; Cusumano 2010). However, in this thesis, I adopt a
broader perspective and draw on the concepts of decoupling and recoupling to theorize
how digital platforms enable new ways of organizing and delivering services in an
interorganizational setting characterized by monolithic legacy systems and hierarchical
structures. My detailed account of the platformization process in NAV uncovers the way
in which digital platforms pave the way for a reorganization of service delivery where
outsourcing of development activities and staged delivery models are replaced by
continuous software development and cross-organizational collaboration.

My theorization shows that decoupling can transform legacy systems into modular
platform architecture. In this way, decoupling does not merely result in a platform
alongside existing digital infrastructure, as presented in the extant literature (Bygstad
and Hanseth 2018; Islind et al. 2016); instead, it transforms existing digital infrastructure
into a working platform. My theorizing also shows that platformization, through
processes of recoupling, allows for a recombination of knowledge and skills into new
organizational forms and practices. This enables an organization to dynamically
transform its value streams and continuously produce improved value propositions.
Furthermore, platformization requires cyclic interaction between processes of
decoupling and recoupling in the sense that decoupling provides increased stability (i.e.,
a platform core) for new knowledge and skills to emerge, and in turn, recoupling implies
increased flexibility and competence for change. Hence, the processes of decoupling and
recoupling, although distinct, feed each other cyclically so that if organizations have one
without the other, they will not be able to implement platformization. In the following
sections, the processes of decoupling and recoupling, as well as the cyclic interaction
between the two, are discussed in more detail.

Decoupling legacy systems into platforms: By emphasizing decoupling as a strategy for
renewing technology, this thesis contributes to the existing literature on this topic by
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suggesting that digital platforms provide a means for replacing legacy systems, thus
addressing issues related to the periphery and the core of innovation. Viewing
platformization as a strategy for replacing legacy systems complements existing studies
that see platformization either as the process of establishing platforms from scratch
(Benlian et al. 2018; Islind et al. 2016) or as the process of masking legacy systems
behind programmable application interfaces in an effort to increase their peripheral
innovation (Bygstad and Hanseth 2018). This thesis also emphasizes platformization as
being emergent and ongoing in nature as opposed to unexpected or abruptly changing.

Decoupling corresponds to Islind et al. (2016)’s description of “platformization”, where
platformization is used to denote the process of establishing a digital platform. However,
whereas Islind et al. describe platformization as the process of establishing a platform
alongside existing infrastructure, decoupling denotes a process where a platform is
established across existing infrastructure. Thus, Islind et al. describe a case of green-
field development, where a platform is established de neuvo, whereas the present study
presents a case of brown-field development, where a platform is tailored to existing
infrastructure.

This observation corresponds to the concept of decoupling as described by Benlian et al.
(2018), who defines decoupling as unfolding process on the infrastructure and
application levels. Benlian et al. (2018) see decoupling as a general trend and a
consequence of cloud computing. However, we take a more specific approach and see it
as a strategy of technological renewal (Wimelius et al. 2020) that enables the gradual
introduction of platform-oriented logic in the context of existing infrastructures. This
difference is important since although platform structures have been proven efficient in
private sector settings, for instance, through studies of commercial platforms within the
private sector (Eaton et al. 2015; Ghazawneh and Henfridsson 2013), public sector
organizations with legacy systems and practices find it hard to transition from tightly
coupled infrastructures. For such organizations, decoupling provides a strategy for
gradually and continuously renewing technology.

At NAYV, decoupling progressed in two steps. In the first step, applications were
decoupled from their underlying digital resources through the use of virtual servers.
Virtualization technologies provided increased flexibility, as resources could be
dynamically scaled and scoped up or down (Benlian et al. 2018; Krancher et al. 2018).
In the second step, legacy systems were decoupled into smaller applications. The
container platform enabled the reuse of third-party services and facilitated the
decoupling process through the use of web protocols (i.e., SOAP and REST).

The use of platformization as a means for increased flexibility and innovation in digital
infrastructures has also been addressed by Bygstad and Hanseth (2018). In a multilevel
study of a large e-health initiative, they examine the way in which layered architecture,
where legacy systems are encapsulated in a platform core, creates a “platform-oriented”
infrastructure. However, while Bygstad and Hanseth (2018) describe a process where
legacy systems are encapsulated and hidden from application developers, this thesis
describes a process where legacy systems are gradually replaced. Rather than seeing
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these differing strategies as separate and opposing, they should be seen as
complementary and potentially mutually enabling; indeed, the encapsulation of legacy
systems might be an aid, or a preliminary stage, on the way towards renewing and
replacing legacy systems.

Although the approach proposed by Bygstad and Hanseth (2018) increases external
innovation (offering complementary services that enable innovation), it leaves legacy
systems mostly unchanged. In this way, the strategy fails to improve the maintainability
and evolvability of legacy systems, which was seen as the main goal of the decoupling
process that unfolded at NAV. The decoupling of its legacy systems provided NAV with
a set of modular components that could be combined and recombined into new products
and services (Henfridsson et al. 2018), thus increasing its resource density and
probability of innovation (Lusch and Nambisan 2015). The modular structure enabled
the reallocation of applications to the most suitable actor in the organization (Normann
2001). In practice, in the context of a large legacy of ageing systems, it might not be
realistic or desirable to replace all systems. Therefore, renewal can be achieved through
a combined strategy where some systems are hidden while others are replaced.

Recoupling organizations into new organizational forms: In this study, I argue that
decoupling legacy systems paves the way for an alternative way of organizing. In the
examined case, centralized control was replaced by distributed decision structures where
independent development teams were responsible for developing and managing
applications. The teams were composed of technology experts and business domain
representatives. This enabled innovation through the recombination of skills and
knowledge across various departments and subject domains (Brown and Duguid 1991).
Thus, I propose that the process of recoupling allows for recombinations of knowledge
and skills that enable flexible change in organizations.

Since most of NAV’s applications belonged to larger value chains, teams that were
responsible for developing functionality and that belonged to the same value chain were
combined into service domains. In this way, decoupling the digital infrastructure enabled
the formation of a relatively self-contained, self-adjusting system of loosely coupled
actors (Lusch and Nambisan 2015), where actors contributing to common value chains
were more closely connected than actors contributing to different value chains (Evans
2004). These teams and domains transcended the matrix of the organization, providing
a fluid structure where employees could be dynamically combined and recombined in
response to emergent needs (Ciborra 1996; Schreydgg and Sydow 2010).

These findings complement the platform literature by highlighting the way in which
digital platforms enable the restructuring of organizations through the dynamic
recombination of teams and applications. By simultaneously opening the “black boxes”
of technology and organization (Zammuto et al. 2007), this thesis moves beyond an
interorganizational perspective (Eaton et al. 2015; Yoo et al. 2010) and explores the way
in which digital platforms facilitate innovation within organizations. According to this
intraorganizational view, digital platforms enable the recombination of digital resources
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(Henfridsson et al. 2018), knowledge and skills across divisions and departments within
organizations, further increasing their potential for innovation.

The examined teams were composed of business and technology experts; thus, they had
the skills and knowledge needed to develop and manage applications independently.
Using a modular platform where applications could be deployed in isolation, the teams
were able to assume responsibility for all the stages of the development process—from
the inception of an idea until the related service was eventually discontinued. In this way,
the organization was able to move from staged development, where different
departments were responsible for different parts of the development process, to a
continuous process in which one team was responsible for an entire software
development cycle (Fitzgerald and Stol 2017). By shifting from staged development
practices to a continuous and network-oriented approach, NAV facilitated innovation
across teams (Lusch and Nambisan 2015). These findings confirm certain insights from
the software engineering literature, which hold that practices and continuous
development enhance innovation through feedback and learning (Fitzgerald and Stol
2017). This thesis complements these insights by exploring the way in which digital
platforms can enable continuous development practices in large-scale software
development settings. In the examined context, continuous development practices
enabled feedback from users to be integrated into future versions of services—thus, an
additional stakeholder was added to the recoupling process.

Although the concept of recombination is not new (Henfridsson et al. 2018; Lusch and
Nambisan 2015), this research contributes to this idea by highlighting the interrelation
between social organization and technical infrastructure while opening the “black boxes”
of technology and organization (Zammuto et al. 2007). As teams are formed across
existing structures, organizational recoupling is less prone to the knowledge disruption
associated with structural recombination (Karim and Kaul 2015). However, at NAV, the
transition from centralized to distributed control inferred a considerable shift in the
organization’s power structures—where decision authority was transferred from
centralized and coordinating roles to development teams. Therefore, the transition faced
considerable resistance from parts of the organization and required coordinated efforts
and persuasion at all its levels. However, these issues are beyond the scope of this
research.

Combining decoupling and recoupling: Grounded in this research, this thesis theorizes
that the processes of decoupling and recoupling interact cyclically, as decoupling
increases the potential for recoupling and vice versa. Specifically, the analysis revealed
that the process of decoupling provides new ways of organizing the development of
information systems—thus increasing an organization’s capacity to recouple. Similarly,
the recoupling of an organization produces new organizational capabilities for renewing
information systems, which, in turn, facilitates further decoupling.

Consistent with previous research, this study shows that the decoupling of digital
infrastructure enables a recombination of services (Benlian et al. 2018) and the
introduction of alternative organizational logic (Yoo et al. 2010). This research
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complements related previous studies by emphasizing platformization as an emergent
phenomenon and exploring the way in which hierarchical organizations are gradually
and incrementally replaced by distributed models.

NAYV began by establishing one domain, and based on these experiences, it continued to
establish others. This incremental approach also faced resistance, as a proven track
record (where independent development teams outperformed traditional project
deliveries in terms of efficiency and flexibility) was a powerful and convincing argument
in discussions with sceptics. In this manner, the incremental approach reduced resistance
and increased the likelihood of a successful transition. With this incremental approach,
the platformization process became a process of continuous organizational
improvement, where feedback from one cycle was fed into subsequent cycles, allowing
for a gradual, knowledge-based transformation of the organization.
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7 Conclusion

The goal of this research was to explore how platformization contributes to value co-
creation in public sector organizations. The research goal was detailed in three research
questions. To conclude this thesis, I provide summarized answers to each of the
questions below.

RQ1: What is the role of agile development in value co-creation?

The main conclusion drawn from the answer to the first research question is that agile
development contributes to value co-creation by providing the roles, practices and
processes that underlie resource integration. Agile development thus provides iterative
and collaborative work practices that enable value co-creation over time.

This thesis contributes to the literature on agile development by theorizing that agile
methods are a manifestation of service-dominant logic. The thesis thus places agile
practices in a technical and organizational context, suggesting that for a successful
transition from service-dominant to goods-dominant logic to occur, organizations must
make simultaneous changes to their development methods, organizational structure, and
technology platforms.

RQ2: How does inertia affect an organization's ability to co-create value?

The main conclusion drawn from the answer to the second research question is that the
inertia of existing systems and practices might reduce an organization’s flexibility, thus
limiting its capacity to recombine resources and co-create value.

Since public sector organizations are particularly prone to path dependence, it is
important to identify self-reinforcing mechanisms within them that might lead to path
dependence and find mechanisms that might enable them to break away from path-
dependent behaviours should they occur. In this thesis, three interdependent path-
breaking mechanisms are proposed. These include the use of digital platforms for
software development, the insourcing of software development, and the establishment
of multidisciplinary software development teams.

RQ3: How do digital platforms enable value co-creation across time and space?

The main conclusion drawn from the answer to the third research question is that digital
platforms enable value co-creation across time and space by facilitating the collection
and reintegration of feedback from large and homogeneous user groups. The thesis thus
suggests that the introduction of digital platforms in public sector organizations enables
value co-creation at scale and scope.

Furthermore, the thesis argues that in public sector organizations, digital platforms can
be introduced across existing infrastructures through the process of platformization. The
platformization process is theorized as unfolding through two separate but
interconnected processes of decoupling and recoupling, where decoupling contributes to

67



increased resource density and recoupling denotes the process of establishing the
activities, practices, and processes that underlie resource integration. Platformization
thus encompasses the technical and organizational changes necessary for organizations
to transition from a goods-dominant logic to a service-dominant logic.

The decoupling of legacy systems into more loosely coupled applications enables the
formation of multidisciplinary teams, which can facilitate collaboration and innovation
across an organization. Teams and applications can further be combined and recombined
into service domains, which provides a fluid structure where services are continuously
improved in response to the emergent needs of citizens.

7.1 Limitations

The focus of our study has been the broad strategic and technical changes needed to
move public sector organizations towards a service-dominant logic. To pursue this goal,
I adopted a supply-side focus in the exploration of organizational and technological
changes. I thus gave limited attention to the perceptions of citizens in my exploration of
the ongoing transformation. The rationale behind this decision is twofold. First,
capturing both the supply side and the demand side of the complex case of NAV was
not possible within the constraints of this thesis. Second, many of NAV’s services are
part of a larger value chain that includes a wide array of public and private actors. It will
therefore take time before the effects of the ongoing transformation propagate to citizens.
Although insight into the reactions of users would have added depth and flavour to the
study, I argue that given the aim of this study, my supply-side focus provides valuable
insight in its own right.

As my theorizing is based on a single case study, it is inevitably subject to some
limitations. For example, results based on single case studies are not by default valid in
the contexts of other cases (Yin 2013). In addition, my theorizing regarding
platformization is restricted to public sector organizations.

A note must also be made about the working traditions in Norway, which favour a
democratic and egalitarian approach. It can therefore be assumed that agile development
practices are easier to implement in Norway and in countries with similar work traditions
than they would be in countries with more hierarchical traditions. Norwegian legislation
has required consultation with employees and union representatives in the context of IT
projects since 1977 (Affairs 2006). Insight into the transferability of these approaches to
other cultures would therefore require additional research.

7.2 Opportunities for further research

This thesis investigates the use of digital platforms as a means for improving value co-
creation in public sector organizations. It is by no means exhaustive and leaves room for
several streams of future research.
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First, it will be a considerable amount of time before the effects of the examined
transformation are known. Although the outcome seemed favourable as I completed my
research in 2019, further investigation is needed to uncover the long-term effects of the
transformation on the organization.

Second, the research was restricted to a certain domain and a certain culture. Exploring
the applicability of similar approaches in other public sector or private sector contexts
thus presents another opportunity for future research. It would also be of interest to
investigate the applicability of such approaches in less egalitarian cultures than that of
Norway.

Third, my research lacks details regarding the specific monitoring and feedback
mechanisms used in the delivery process. Exploring the different forms of mediated
feedback and the way in which they evolve over time presents another opportunity for
future research.

Fourth, as noted above, the research presented in this thesis adopts a supply-side
perspective. Exploring such transformations from a citizen perspective provides an
additional opportunity for further research.

Fifth, transformations such as the one described in this thesis have considerable impacts
on the types of roles and competencies needed within an organization. Such a
transformation also impacts power structures, as decision authority becomes
decentralized. Investigating how changes to technology impact social structures presents
another opportunity for research.
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ABSTRACT

Successful requirements engineering is vital to the success of software projects. Agile software development seeks
to limit the risk of misunderstanding requirements by emphasizing evolutionary delivery and more end-user
involvement. But what happens when features are not accepted because the customers cannot agree among
themselves? In this paper we report on an ongoing study where a software development company is creating a
software system from scratch for a complex, diverse, and dispersed customer organization. We describe our ongoing
study in which we follow a feature of the software system from idea to implementation. We attempt to explain our
observations through three theoretical lenses: User participation and involvement, power relations in complex
organizations, and balancing of local and global needs in system development.

Keywords
Agile development, Agile project management, Agile requirements engineering, User participation
INTRODUCTION

Since the formulation of the agile manifesto in 2001, agile methods have transformed software development practice
(Dingseyr et al. 2012) by emphasizing tolerance for changing requirements, evolutionary delivery and more end-
user involvement. According to (Dyba et al. 2014), agile software development represents a new approach for
managing software projects, that puts less emphasis on up-front plans and strict control and relies more on informal
collaboration, coordination, and learning. In their chapter on agile project management, they provide software
project managers with a set of four principles for handling complexity and uncertainty inherent in agile software
projects. In this paper we focus on their first principle, minimum critical specification, which deals with how
requirements should be elicited and specified. Understanding “the problem” the system is intended to address, they
claim, is one of the keys to project success.

In the study described in this paper, we follow the development of a new software tool that is to be used by
inspectors in a public, Norwegian directorate. The directorate is responsible for ensuring sustainable use of
Norwegian natural assets, and as part of their operation, they perform a large number of onsite inspections to ensure
that laws and regualtions are being met. A surveys performed within the directorate revealed that to fulfill this task
in a consistent and efficient manner, they needed a new software system. Prior to the development of this system,
inspections had been performed using pen, paper and simple text editing tools.

Despite intense focus on user involvement in all stages of development of the new system, the project manager still
struggles to get users to approve the system. Key features are deployed, but remain unused. This failure to meet user
expectations and deliver usable functionality is both frustrating and costly for the project management.

In this paper we describe our ongoing investigation of the challenges of requirements engineering in this complex
customer organizations. To better understand the process of feature development in the project, we follow the
development of a single feature from idea to the deployable functionality. This gives us a fruitful perspective when
looking at requirements engineering in complex organizations, and seeing how this process affects the organization.

The paper is structured as follows: First, we provide a detailed description of the customer organization, where the
main complexity of this case seems to reside. We move on to briefly describe our research design for investigating
the case, before providing a theoretical background for our current understanding of the challenges faced by the
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project. We then move on to discuss the case in light of the different theories in order to find possible explanations
for our observations. We conclude by outlining our planned research for following the case further.

CASE

In the case study, we look at the development of a new control and supervision tool that is under development for a
public, Norwegian directorate. The directorate is responsible for the management of natural assets, and among its
tasks is the supervision and control of how private corporations use these assets. A survey revealed that they needed
a new and improved software system to support these supervisory and control operations. The new system is ment to
ensure efficient work processes, quality of data and equal treatment of supervised bodies. It will support the work of
two distinct user groups with very different requirements and knowledge: (1) Inspectors working in the field and (2)
office personnel analyzing inspection data and compiling reports. There existed no system on which the new system
could be based.

The directorate has approximately 500 employees, of which 220 work at the head office that is located in the west of
Norway. The rest of the employees are distributed across 20 regional offices throughout the country — from
Kjellefjord in the north, to Kristiansund in the south. Each regional office has responsibility for the natural assets in
whitin their allotted, geographic region. For instance case processing and operational control takes place at the
regional offices, while administration and support is handled by the head office.

The development of the new software system is organized as a project on the customer side, with a dedicated project
manager, steering committee, and a group of user representatives known as “product owners”. The development of
the system was awarded to an external supplier, with a development team distributed across three Norwegian cities:
Trondheim, Oslo and Bergen. The project uses agile software development methodology, working in one month
iterations. Each iteration is initiated with a planning session, and ended with a customer demo and retrospective. The
product backlog is continuously groomed and reprioritized.

One especially important group of features in the system are checklists for planning and execution of controls and
audits. The checklists are seen as vital for ensuring predictability and quality during inspections. As one of the
caseworkers at the head office expressed it: ““You cannot save a bad inspection with good case management". The
functionality was part of the original tender, and was designed and developed in close collaboration with end users.
At present, the project has been running for a year, and is estimated to continue for ten more months. The checklist
functionality has been completed, but not used. It is currently uncertain if it ever will be taken into use.

RESEARCH DESIGN

The objective of this study is to see how user participation, organizational politics and tension between local and
national needs affect the requirements process. To do so we have chosen to use a longitudinal case study. The rich
descriptions given by a qualitative study can help us understand, explain and provide guidelines for requirements
engineering in projects where user groups are dispersed and diverse.

The case was chosen because of the complexity of its organization: Both the development team and the customer is
distributed across multiple locations. In addition, user groups are diverse, and there exists no prior solution on which
the new system can be based. It therefore requires extensive negotiation and communication both within the
customer organization and between developers and customer representatives to agree on requirements. The case is
currently into its second year, and is estimated to continue until June of 2017. We will follow the case until the
system has been completed and deployed.

We will explore the case from the view of the development team, observing and interviewing team members. In
addition, we will have access to interviews with key members of the customer organization. These interviews will be
performed by fellow researchers engaged in a related research project. To narrow down the complexity of the case,
we will follow a single unit of functionality from early needs analysis, through discussions, prototyping,
development, deployment and use. By looking at the evolution of one requirement, we can deepen our
understanding of the requirements process, and be able to better understand the pitfalls and challenges of
requirements engineering in complex socio-technical environments.
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In our future data analysis we plan to use triangulation to broaden our understanding, and test the validity of the
data. More data is needed before this triangulation can be perfomed. We will analyse data from observations,
interviews and written artefacts, such as backlogs and memos. As formal interviews are performed, they will be
transcribed and analyzed. We have not yet concluded on method of analysis.

Table 9 - Collected data

Artefacts Description

Project wiki Contains descriptions of initial requirements. Edited and used by client
representatives, as they were elected for development, these requirements were
transferred turned into Epics and User stories and handed over to development team

Product backlog Collection of Epics, User stories and taks that have been elected for development.
Registered in project and issue tracking tool
Observations Observations done of the team at their work stations and in meetings. Only team

mebers in Trondheim will be observed in person. Other team members (Oslo and
Bergen) will only observed online (video meetings)

Informal interviews with | Conversations taking place after meeting, during luch and at coffe machine. The

development team content of these conversations are logged in note book after conversations have
taken place. Informal interviews will only be done with team members in
Trondheim

Formal interviews with | The following interviews will be performed:

development team - Scrum master / project manager (Trondheim)

- 2 developers (Trondheim)
- Test manager (Trondheim)
- Interface designer (Oslo)

Formal interviews with | So far 6 interviews have taken place by other researchers. 13 more interviews have
customer been planned. We will have access to use these in our analysis

Official documents Original tender found on the web. Organizational charts and descriptions of goals
and missions of the directorate

At present we have done observations of development team, had informal interviews with the development team,
and looked at publicly available documents describing early project requirements. Observations include project
meetings internal to the development team, and meetings where the customer has been present over video-link, as
well as team members working at their work stations.

REQUIREMENTS ENGINEERING THEORY

Understanding the intended purpose of system, and the needs of its users, is imperative for successful software
development. For the development of complex systems with dynamic, non-deterministic and non-linear
characteristics, where accurate estimates, stable plans, and predictions are difficult to establish in early stages, many
software project will employ agile methodologies. Agile software development methods are a collection of methods
that promote teamwork, collaboration, and process adaptability. Some researcher see requirements engineering in
agile software development as different from traditional requirements engineering (Bjarnason et al. 2011), and that
requirements must be seen as evolving elements in an ecology (Jarke et al. 2011). In agile projects, requirements
engineering is an integral part of the development process throughout the project lifecycle. An agile project will
often have an initial design phase, but these early requirements are coarsely defined, and will be gradually
elaborated throughout the project. Ideally, this will prevent the project from specifying features that will never be
developed, and ensure that at any given time, the functionality that gives the most customer value will be prioritized
and developed. Research has shown that many challenges faced by traditional requirements engineering will be
solved with an agile approach (Inayat et al. 2015), especially relating to project communication and stakeholder
involvement. Customer collaboration will continue throughout the project lifecycle, and requirements are added,
altered and reprioritized at regular intervals. The use of agile requirements engineering will however introduce some
new challenges. Among these are expectations for customer involvement, and customer inability and disagreement,
which could clearly be seen in our case study. When choosing vendors, the directorate had agreed that the project
would require intense involvement on their part.
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Based on a preliminary analysis, it seems useful to look at data through the following theoretical lenses in an attempt
to explain observations: (1) User participation and involvement, (2) power relations in complex customer
organizations, and (3) the balancing of local and global needs in system development.

User participation

Most software development projects have some degree of user participation. Participation is used to avoid user
resistance, gain user commitment and ensure that user requirements are met. These ideas of empowerment and
democratization are central to agile software development methodologies such as Scrum and XP, where customer
involvement is central to requirements elicitation and prioritization. Users are involved through a range of practices,
such as constant planning, extreme prioritization, prototyping and test-driven development (Cao and Ramesh 2008).
Most studies show a positive correlation between user participation and successful software design (Abelein and
Paech 2015), but there still exist many example of projects that have failed in spite of user participation (Cavaye
1995). One has to pay careful attention to how and when users are involved. Due to time constraints, users often find
it difficult to engage themselves until they are forced to use the new system. Management often fails to dedicate
time for users to test and give feedback on prototypes and test installations. In our case study, developers complain
that users are unable to answer questions and attend meetings due to operational tasks. This in spite of promises to
devote adequate time to the project. Apart from the project manager, who is dedicated full time to the project,
customer resources are obliged to maintain their usual responsibilities. The Directorate has to fulfill its responsibility
to the public regardless of the new system development. Techniques such as prototyping and sketching might be
useful tools for involving users, but require high users engaged. If users are not sufficiently engaged, prototyping
will only give an illusion of involvement. User’s reaction will await final release of the software, leaving developers
baffled and frustrated when they find users unwilling to accept the software. In our case study, failure to meet
customer requirements was a recurring headache: Even after rounds of prototypes and demonstrations, customers
were displeased.

Requirements engineering work will be especially challenging when the new system does not replace or build on an
existing system: “In a new development project, developers have a poor understanding of product requirements, and
are often unable to make wise product decisions because of requirements ambiguity. Ideally, they would benefit
significantly from user inputs in these projects. However, given the novelty of the technology involved and their
uncertainty about “what the end product should look like”, users too are likely to find it difficult to express their
needs and suggest design guidelines. In these projects, project managers and leaders can play a strong role in
clarifying the expectations of the customers/users as well as the sofiware development firm” (Subramanyam et al.
2010). This too could be seen in the case study. There was no existing software on which to base the new solution.
In addition, the complex organization with its diverse and dispersed needs, made it difficult for project managers and
leaders to give clear advice and make conclusive decisions.

Power relations in complex customer organizations

In their paper on understanding the political ecology of requirements engineering, Bergman et al. (Bergman et al.
2002b) addresses the political nature of requirements, and argues that requirements engineering practice and theory
must become more engaged with this issue. They describe requirements as emerging from a set of solution spaces
depending on the different problem spaces of the involved principals in the organization. Navigating and
synthesizing the heterogeneous technical, social, economic and institutional factors are a key to successful
requirements engineering. Further, they argue that the traditional functional ecology of requirements engineering is
dependent on goal congruence among the stakeholders and if this is not the case, a political ecology of requirements
engineering is more suited to establish valid requirements.

Following the track on politics in requirements engineering, a new research agenda for power and politics in
requirements engineering was proposed (Milne and Maiden 2011). It is argue that given the increased complexity,
uncertainty and organizational embeddedness faced by requirements engineering in practice, power and politics
have become increasingly relevant factors that have not been given adequate consideration.

Balancing local and global needs

Much has been written about the need to adapt software systems to the local context, as the local context always will
be unique with its local practices and existing infrastructure resources. A failure to recognize this need will prevent
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employees from performing their work tasks in a suitable and efficient manner. It has, however, been demonstrated
that in global information infrastructure systems, a balance must be found between the local and global needs
(Rolland and Monteiro 2002). The larger organization wants standardization across sites, while local inspectors
require autonomy and flexibility in the face of local variations. Although the organization only operates within
Norwegian boarders, the large geographic and cultural difference between different regional offices and between
regional offices and the head office makes analogy with global versus local needs relevant and suitable.

RESULTS AND DISCUSSION

Initial observations and informal interviews with members of the development team show that important
functionality fails to meet customer expectations. Checklists, which are seen as central features in the new control
and supervisory tool, have still not been taken into use, months after deployment. Rework and delays result in
increasing costs and widespread frustration. Although recognizing the need for close collaboration with developers,
the directorate fails to follow up on their good intentions. As the project proceeds, the customer organization is
absorbed by daily chores, failing to give the project sufficient attention. Developers are often left to wait for
feedback on important clarifications, slowing down progress and causing widespread frustration. The organization is
prone to internal disagreements, and are unable to conclude on controversial issues. According to developers,
decisions they think final are often refuted and reemerged during customer demonstrations and retrospectives,
leaving the development team ill at ease. To complicate the situation further is the fact that there existed large local
variations between regions and types of inspections. Satisfying the needs of one user group seems to impede the
work of others. Additional requirements come from caseworkers located at the head office, who have different work
practices and information needs compared to inspectors.

In our search for explanations to these project shortcomings, we look in different theoretical directions. One of these
is the participation of users in system design. Following an agile methodology, users are involved in every stage of
the project, and they make extensive use of collaborative design techniques such as prototyping and sketching. Still,
users are dissatisfied with system functionality once deployed. This failure to meet expectations causes frustration,
delays and cost overruns. A key reason for this behavior seems to be time pressure on the part of the customer
representatives. They are not alleviated of their regular responsibilities, and operational tasks have to be prioritized,
leaving the development team to wait. Developers spend a substantial amount of time waiting for customer feedback
and clarifications, showing that if user involvement is to be efficient, users must be at least partly dedicated to the
project. Otherwise, feedback will come as functionality is deployed, undermining the agile mindset.

Another part of the explanation for the project’s inability to develop adequate features may be the complexity of the
customer organization. It seems that both the customer side project manager and the supplier has underestimated the
role of intra-organizational politics. Power structures within a complex organization can hinder efficient system
development (Bergman et al. 2002b; Milne and Maiden 2011). Drawing on the theory of Bergman et al. the constant
rounds of renegotiation of requirements can be seen as a sign of political ecology problems, since they have a
tendency to manifest as repeated rounds of systems change orders that are sometimes described as requirements
creep (Bergman et al. 2002a). Apparent agreement is reached by defining the requirements too ambiguous, and
problems then arise by placing undue influence on system designers who are working at a concrete level and have to
make decisions on the ambiguous features. Bergman et al. describes the consequence of this eventuality as important
stakeholders losing control, and that this may lead to them emerging later a opponents to the current system because
their needs are not being met. Although the theory on political ecology was developed with large-scale requirements
analysis in mind, we would like to argue that the theory is also valid in a smaller setting. It would also be interesting
to see how the model can be applied in an agile setting. Data from the case study suggest that internal politics and
power struggles have affected the project. Further analysis is required to find the degree to which this affected the
design of checklist functionality.

It is also possible the project’s apparent inability to meet customer expectations is due to the imbalance between
local and global needs (Rolland and Monteiro 2002). There seems to be a conflict between the desire to standardize
work processes, and a need for local adaptations in the field. Inspectors are dispersed across large geographic areas,
and are responsible for a multitude of facilities with differing information requirements. Case workers at the main
office, on the other hand, require elaborate and consistent data, enabling them to make sound and predictable
decisions. Facilities that are supervised and fail to meet laws and regulations can be subject to prosecution or
injunction. The directorate therefore strives to be unified and fair in the way supervisions are performed.
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LIMITATIONS OF THE WORK

The case study describes software development in a public, Norwegian organization. This means that Norwegian
laws on public procurement policies strongly effect the acquisition and development process. In addition, the
research is still at an early stage, and a more data collection and analysis is needed for final conclusions to be made.

CONCLUSIONS AND FUTURE WORK

Returning to the principle of “minimum critical specification” in agile project management, our case demonstrates
how requirements can be misaligned, interpreted differently, and ultimately not be accepted, despite the best
intentions of both customer and developers, and following agile practices to the letter. Our preliminary observations
and analysis points to the complex structure of the customer as the source of the challenge, and several theories
explains different aspects of this. What is clear, however, is that there is little support in the agile literature and
methods to deal with these kinds of challenges.

By following the case to its conclusion we aim to contribute to the theoretical framework surrounding requirements
engineering with a complex customer structure in an agile context. We also hope this research will produce practical
advice for agile project managers dealing with complex customer structures.
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Abstract. Many see retrospectives as the most important practice of agile
software development. Previous studies of retrospectives have focused on pro-
cess and outcome at team level. In this article, we study how a large-scale agile
development project uses retrospectives through an analysis of retrospective
reports identifying a total of 109 issues and 36 action items as a part of a
longitudinal case study. We find that most of the issues identified relate to
team-level learning and improvement, and discuss these findings in relation to
current advice to improve learning outcome in large-scale agile development.
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Teamwork - Team performance - Post mortem review * Reflection
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1 Introduction

Retrospective meetings are extremely important in agile methods. The Agile Practice
Guide describes them as “the single most important practice in agile development” [1]
and in his much read book on Scrum and XP, Kniberg states that retrospectives are the
“number-one-most-important thing in Scrum” [2]. According to the 11th State of Agile
report [3], the retrospective is the third most used agile practice. We find many sug-
gestions on how to conduct retrospectives in the agile practitioner literature such as [4,
5] and online’.

The purpose of retrospectives is to explore the work results of a team in an iteration
or a phase in order to “learn about, improve, and adapt its process” [1]. The advice
offered in the agile community has mainly focused on learning and improvement for

! See for example https://plans-for-retrospectives.com/en/2id=32-64-113-13-67 and http://www.
funretrospectives.com/ and https://labs.spotify.com/2017/12/15/spotify-retro-kit/.
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the team, while such practices also have a potential to provide learning both on the
individual level and for a larger project or organization.

In this article, we focus on the practice of learning and improving through retro-
spectives in large-scale agile development. The research agenda for large-scale agile
development has identified knowledge-sharing as an important topic [6]. This is a
particularly challenging area of work, as such projects consists of several development
teams with dependencies between teams and typically involve complex integration
with existing ICT systems in projects that are critical for companies or societies [7].

We structure this article as follows: First, we provide background on studies of
retrospective practices and prior studies on analysing content and effect of retrospec-
tives and formulate research questions. Second, we present an exploratory case study
and method for analysis of retrospectives. Third, we discuss what the retrospectives
have addressed and what could be done to improve the learning outcome of retro-
spectives in the large and suggest directions for future research.

2 Background

Given the importance of retrospectives in agile development, the topic has received
relatively little attention in scientific studies. A review of previous studies on IT ret-
rospectives finds a multitude of definitions of retrospectives, descriptions of a number
of outcomes, different practices described, and “no project retrospective measurements
given to confirm [ ...] whether outcomes have been successfully achieved” [8].

Kniberg [2] describes a retrospective practice as a team exercise lasting 1-3 h
where a team identifies what has been «good», what «could have been bet-
ter» and «improvementsy», and suggest voting on the improvements to focus on in the
next iteration. The practices described in the research literature [8] typically involve
additional steps, for example including root cause analysis in order to analyse topics
identified before deciding on action items to include in the next iteration.

In a study of retrospective practices at team level, Lethinen et al. [9] found that
most discussions were related to topics close to and controllable by the team, but that
topics that could not be resolved at the team level due to their complexity nevertheless
recurred over time.

Many previous studies have seen retrospectives as an arena for reflection to enable
learning and process improvement [10]. Andryiani et al. [11] studied retrospectives
with a framework describing stages of reflection as reporting, responding, relating,
reasoning and reconstructing. A finding is that agile teams may not achieve all levels of
reflection simply by performing retrospective meetings. The study found that “im-
portant aspects discussed in retrospective meetings include identifying and discussing
obstacles, discussing feelings, analysing previous action points, identifying back-
ground reasons, identifying future action points and generating a plan” [11].

We have not been able to identify studies of retrospectives in large-scale devel-
opment, but a blog post describes how Spotify conducted large-scale retrospectives?

2 https://labs.spotify.com/2015/11/05/large-scale-retros/.
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in «one big room» in a format similar to world café [12]. Advice in one of the
large-scale development frameworks, Large-Scale Scrum (LeSS),” is to hold
an «overall retrospective» after team retrospectives, to discuss cross-team and
system-wide issues, and to create improvement experiments.

We do not know of studies investigating the learning effect of retrospectives, but a
summary of relevant theories of learning such as Argyris and Schon’s theory of
learning and Wenger’s communities of practice can be found in one overview article
[13], which discusses learning on individual-, team-, and organizational level. Argyris
and Schon distinguish between smaller improvement («single loop learning») and more
thorough learning («double loop learningy).

In this explorative study, we ask the following research questions: I. How are
retrospectives used in a large-scale agile development project? 2. What could be done
to improve the learning outcome of retrospectives in large-scale agile projects?

3 Method

We are currently conducting a longitudinal case study [14] of a large-scale develop-
ment project. The case was selected as it is one of the largest development projects in
Scandinavia, and is operating in a complex environment with heavy integration with
other ICT systems.

The customer organization has 19 000 employees, and close to 300 ICT systems.
A new solution will require changes to 26 other systems. The project uses a stage-gate
delivery model with 4 stages (analysis of needs, solution description, construction, and
approval, similar to a previous project described in [15]). We followed the first release,
with 37 developers in four development teams. Teams had a Scrum-master, one or two
application architects, one or two testers, and up to ten developers. The project uses the
Scrum-method, with three-week iterations, starting with a planning meeting and ending
with a demo and retrospective.

The project has three main releases, and this article is based on an analysis of
minutes of meetings from 10 retrospectives in the first release. The minutes include
iterations 3 to 9, with an exception of iteration 6, when no retrospective was held due to
summer holidays. The minutes cover a 5-month period.

We have limited the study to an analysis of retrospective minutes from two of the
four teams. The minutes describe who were present in the face-to-face meeting, a list of
issues that went well, a list of issues that could be improved and most often a list of
action items. The length of the minutes varied from half a page to two pages. The
minutes were posted in the project wiki.

We all read three minutes individually, and then jointly established a set of cate-
gories, taken from the Scrum guide®, which describes the purpose of the sprint retro-
spective as an arena for inspecting how the last sprint went with regards to the
categories «people», «relationships» (merged with people), «process», and «toolsy.

3 https://less.works/less/framework/index.html.
* http://www.scrumguides.org/.
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We added the categories «project» and «other teams» to specifically address the
large-scale level. These categories were used to code issues and action items.

4 Results

The analysis of minutes from retrospectives in Table 1 shows the issues recorded by
the teams during the seven iterations. Most issues were related to «process»
(41) and «people and relationships» (30). In the following, we describe issues that
emerged in selected categories, and then present the resulting action items as recorded
in the minutes.

Table 1. Issues that went well and issues that could be better. In total 109 issues were recorded
during seven iterations for two teams. Roughly 40% of issues were statements on issues that went
well and 60% about issues that could be improved.

Iteration 3 | Iteration 4 | Iteration 5 | Iteration 6 | Iteration 8 | Iteration 9 | Iteration 10 | Sum

Process 7 3 7 8 5 7 4 41
People & 1 1 13 5 4 6 0 30
relationships

Other topics | 1 2 3 0 2 2 2 12
Project 0 0 4 0 1 3 2 10
Tools 1 0 3 1 1 1 2 9
Other teams | 2 0 1 2 2 0 0

Due to space limitations, the following results describe the issues we found relating
to the categories that shed most light on how large-scale agile development influences
the teams. These are «process» (41 reported issues), «project» (10 reported issues)
and «other teams» (7 reported issues).

In terms of process, there were issues such as that the build breaks too often, design
takes too much capacity from the team, that they would like more consistent use of
branching in Git (tool for version control and code sharing), and that frequent check-ins
makes it difficult to terminate feature-branches. The following excerpt illustrates how
process issues manifest: “A lot of red in Jenkins [a continuous integration tool], which
makes it difficult to branch from «develop»”. Other issues were concerned with quality
control and routines in the team, such as the need for better control and routines for
branching of the code, need for more code reviews, too many and messy Jira (issue
tracker) tasks, and architects have limited time to follow up on development. Issues
concerning lack of structure for bug reporting were reported as such: “Structure con-
cerning tests, bugs are reported in all possible ways — Mails — Skype — face to face,
very difficult to follow up and have continuity in test/bugfix etc.”

Project issues are related to the overall organisation of the project as a whole. Such
issues were far less frequently reported, and those we found included having updated
requirements for user stories when entering sprints, that solutions designs should be
more detailed, product backlog elements should be ready before sprint start, and
addressing how developers move between teams. The following illustrates how one
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team reports the need for more technical meetings between teams on a project level:
“Review of code/project, all meetings are about organisation, but it should be one
meeting about how our code/setup/project looks from a technical perspective”.

Finally, for the category other teams, i.e. how teams interact in a multi-team setting,
we found how there were issues with regard to how teams “takes instructions” from
several different parties, and how there was challenges in detecting dependencies in the
code before you develop and test. The following excerpt from the retrospective minutes
illustrates how one team is not involved sufficiently in the planning of refactoring: “We
want to be notified in advance when there are big refactorings or other significant
changes in the codebase, before it happens”.

The retrospective minutes also contains actions decided on by the teams. In total,
the two teams identified 36 action items, where most were related to «process» and
to «other topics». We show the distribution and provide examples of action items in
Table 2.

Table 2. Action items from retrospective minutes according to topic.

Topic Number | Example action items

Process 13 “Review and assign quality assurance tasks during daily
stand-up.”

Other topics 7 “We need a course on the «react» technology.”

Tools 5 “More memory on the application development image.”

People and 5 “Organise an introduction round for new team members.”

relationships

Project 4 “Have backlog items ready before an iteration starts.”

Other teams 2 “Be more aware of dependencies when assigning tasks, make
sure that other teams we depend on really give priority to these
tasks.”

5 Discussion

We return to discuss our two research questions, starting with how are retrospectives
used in a large-scale agile development project?

We found that retrospectives were used at team level, where short meetings were
facilitated by the scrum master and reported in minutes on the project wiki. Minutes
were available to everyone in the project, including customer representatives.

Our analysis of topics addressed in the retrospectives shows that most of the issues
identified as either «working well» or «could be improved» related to process, fol-
lowed by people and relationships. In the «large-scale» categories project and other
teams we found in total 17 issues of the total 109. However, as shown in the results,
many of the issues described as process were related to the scale of the project, such as
identifying challenges with the merging of code or detailing of specifications before
development would start. We find, however, that teams mainly deal with team-internal
issues in retrospectives.



196 T. Dingseyr et al.

The analysis of the action items shows that 6 of the 36 action items identified
during the work on the release were in the «large-scale» categories. However, we see
that some of the action items in the other categories are related to scale. One example is
the item “organizing an introduction round for new team members” in the category
people and relations, which describes an action item which would not be necessary on
a single-team project. However, our impression is also here that most action items
concern issues at the team level.

We have not been able to conduct an analysis of the effect of retrospectives at team
level. We consider that such meetings give room to develop a common understanding
of development process, tasks and what knowledge people in the team possess, what in
organizational psychology is referred to as shared mental models [13] and have been
shown to relate to team performance. A common critique of retrospectives is that teams
meet and talk, but little of what is talked about is acted upon. We have not been able to
assess how many of the 36 identified action items were acted upon, but found in one
minute that “all action items suggested to the project management has been imple-
mented”. The 36 action items identified can be considered small improvement actions.
Given the short time spent on retrospectives, they do not seem to facili-
tate «deep» learning («double loop» learning in Argyris and Schon’s framework).
Having minutes public could also lead to critique being toned down or removed
completely.

This leads us to discussing our second research question - what could be done to
improve the learning outcome of retrospectives in large-scale agile projects?

In the background we pinpointed particular challenges of large-scale agile devel-
opment such as dealing with a high number of people and many dependencies [7].
A retrospective can be used for a number of purposes. Prior studies in organizational
psychology suggest that in projects with many teams, the coordination between teams
are more important than coordination within teams [16]. It is reason to believe it would
be beneficial to focus attention on inter-team issues in large projects. The LeSS
framework suggests organizing inter-team retrospectives directly after the team retro-
spectives. Alternatively, teams can be encouraged to particularly focus on inter-team
issues as part of the team retrospectives. A challenge in the project studied is that the
contract model used may hinder changes, for example the contract model specifies
handover phases between companies involved in the analysis of needs phase and the
solution description and development phase. However, given the limitations, it is
important that the project adjusts work practice also on inter-team level to optimize use
of limited resources.

This exploratory study has several limitations, where one is that we have only
analysed minutes available on the project wiki from two of four teams.

6 Conclusion

Many in the agile community regard retrospectives as the single most important
practice in agile development. It is therefore interesting to know more about how
retrospectives are practiced in large-scale development where there is a dire need to
learn and improve as many participants are new to the project, the customer
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organization, and to the development domain. We found that short retrospectives were
conducted at team level and mostly addressed issues at the team-level. The action items
mainly addressed team level issues. Most actions also seem to relate to smaller
improvements, what Argyris and Schon call «single-loop learningy.

A large-scale project will benefit from learning and improvement on the project
level, and this would be strengthened by following the advice from LeSS by facilitating
retrospectives at the project level. Further, to shift learning effects towards «dou-
ble-loop learning», we suggest that more time is devoted to the retrospectives.

In the future, we would like to initiate retrospectives at the inter-team level, explore
the types of issues that are raised, and also gain more knowledge about perceptions of
retrospectives by interviewing project participants.
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Abstract:

Digitalization and digital transformation of large incumbent organizations, more often than not, require substantial
changes to how the IT-function conducts and sources software development. This, however, often involves battling
strong organizational and technical inertia making radical changes hard to implement. Yet, radical changes are
often a prerequisite for digitally transforming the firm. In this regard, we present a longitudinal case study of a
large governmental organization that over a relatively short period managed to radically change their IT-function
in spite of strong inertia related to its software development methods and practices, sourcing arrangements, and
legacy systems. In explaining this, the paper presents two contributions. First, we build on path theory to explain
how IT organizations can develop organizational inertia in terms of path dependence related to software
development methods, souring models, software delivery routines, and legacy systems. Second, we identify three
interdependent mechanisms of breaking out of such path dependency: use of digital platforms for software
development, attracting and securing competence, and establishment of cross-disciplinary software development
teams. The paper concludes by giving some directions to further Information Systems (IS) research on this topic.

1. INTRODUCTION

In both practitioner-oriented and research it is often emphasized that new digital technologies and
solutions provide organizations with a substantial potential for transformation. Especially technologies
like Internet of Things, Big data analytics, digital platforms, machine learning, and combinations of these
are typically expected to have transformational effects. Recent IS literature on digital transformation
confirms that under certain conditions when organizations maintain a capability to change and utilize such
technologies in their particular contexts, they may produce novel solutions and innovation (Jonsson et al.,
2018; Svahn et al., 2017). In fact, much literature reflects a fundamental assumption that digital
technologies are different in the sense that they are more malleable and evolvable than their more physical
counterparts (Arvidsson and Mensted, 2018). At the same time, however, many incumbent firms and
organizations are also struggling to transform their business models and ways of working. Incumbent
firms are often limited by legacy systems that are hard to discontinue (Mehrizi et al., 2019), current ways
of sourcing IT (Law, 2018), and transformation towards more agile ways of working can to be long-
drawn and paved by uncertainty (Dikert et al., 2016). Given these typical circumstances in incumbent
organizations, it is likely that the way that the IT-function is organized and the way it operates is
important for the organization’s capability to undertake digital transformation.

This article posits that fundamental changes in the way that the IT-function is organized and practiced
are necessary prerequisites for successful digital transformation and digitalization to take place. To put it
bluntly, the IT-function requires transformation, in order to be able to facilitate digital transformation of
the firm. However, besides studies on the normative models of the IT-function (Guillemette and Paré,
2012) and numerous studies of various IT governance models (Gregory et al., 2018), there are few
empirical studies that investigates the actual transformation process of the IT-function in incumbent
organizations in contexts of digital transformation. Hence, the main objective in this paper is to
investigate to what extent current organizing and practices of the IT-function produces different forms of
technical and organization inertia and how such inertia can be broken in order to promote transformation
and change. In so doing, we build on insights from path dependence theory (Sydow et al., 2009) in order



to theorize a specific form of inertia — namely path dependency and explain why intended changes
typically are so hard to implement. More accurately, we conceptualize path dependency of the IT-function
as an unintended cause of historical and contingent decisions regarding IS development methods, delivery
models, sourcing strategies, and organizing, that over time generate self-reinforcing dynamics that
reinforce rather than transform existing ways of working. While path dependency theory has been used in
various forms and ways in previous IS research (e.g. Mehrizi et al., 2019; Sing et al., 2015), we are
primarily interested in explaining how path trajectories can be broken, and the specific mechanisms and
practices that are likely to trigger transformation of paths. In contrast to Sydow et al. (2009) who favors
organizational and managerial practices as sources for path breaking, we see path dependency in context
of IT-organizations as socio-technical, and hence that mechanisms for breaking a path can be both
technical and organizational, as well as their interaction.

Empirically, we present a longitudinal case study of an IT organization in a governmental
organization in Norway. Our case organization had for many years struggled with limited progress in
digitally transforming itself and to digitalize its service for citizens. Our analysis reveals that changing the
IT organization at the government organization were challenging due to the inertia of large projects and
outsourcing of software development, a complex digital infrastructure making deployment of new
software risky, and a lack of IT and development competence. Against all odds, however, after a major
failure of a large software development programme in 2012-14, the government organization managed to
turn around its IT organization and establish cross-disciplinary teams, deliver new software continuously,
and re-organizing and excising outsourced projects. As a consequence, the government organization has
been able to digitally transform a much larger part of their citizen services than before.

Grounded in this analysis the paper suggests that although IT organizations are likely to struggle with
inertia and in particular path dependency it is possible to break out of exiting trajectories and transform
themselves. Henceforth we theorize that in context of IT organizations that are characterized by
outsourcing of software development, legacy IS, and few and big deliverables, some practice seems to be
more likely than others to break path dependency. In particular the paper elaborates on three mechanisms
for breaking path dependency in such context that relates to: 1) use of digital platforms in software
development; 2) attract new competence; and 3) establishment of cross-disciplinary teams.

The paper is structured in the following way. First, we review relevant literature concerning inertia
and change of IT organizations, and then we in Section 2.2. develop a framework for conceptualizing
inertia in IT organizations as path dependency and mechanisms for breaking with paths. Section 3 covers
the description of the case study as well as some brief insights on data collection and analysis.
Furthermore, in Section 4 we present the case narrative. Next, in the concluding section, we discuss our
contributions and some concluding remarks for further research on the topic of inertia and change in IT
organizations.

2. BACKGROUND LITERATURE AND THEORY

2.1 Inertia and change in IT organizations in context of digital transformation

The concept of digital transformation reflects a substantial change in the role that digital technologies
play for individuals, organizations and the society as a whole. In a recent paper by Hinings et al. (2018: p.
52) relates digital transformation explicitly to digital innovation, practices, at various levels of analysis,
by defining it as: “the combined effects of several digital innovations bringing about novel actors (and
actor constellations), structures, practices, values, and beliefs that change, threaten, replace or
complement existing rules of the game within organizations, ecosystems, industries or fields”. In this
paper, we comply to Hinings et al.’s definition of digital transformation, as a context for what
organizations are trying to achieve through their IT-function.

As much as digital transformation implies radical changes in terms of both technologies and
organization, inertia has been put forward as a significant barrier for digital transformation. Vial (2019)



finds that inertia is one of the “most significant barriers of” digital transformation. In the context of digital
transformation, lack of organizational capabilities and resources, as well as path dependency across
supply chains in specific industries are identified as typical sources of inertia. However, inertia can also
refer to the limited changeability of digital technologies in use in organizations, due to path dependency
because of high switching costs (Shapiro and Varian, 1999), digital debt (Rolland et al., 2018), entrenched
legacy IS (Mehrizi et al., 2019), and complexity of the installed-base of large-scale infrastructures
(Aanestad and Jensen, 2011).

In terms of the IT-function and especially regarding software development, the literature on agile
software development proposes not only that IT organizations should adopt agile methods but a more
comprehensive agile transformation (Dikert et al. 2016). This shift requires a tighter integration of
business strategizing, and all phases and types of work involved in software development and deployment
are needed. In order to achieve this, a new organizational structure has been proposed (Fitzgerald and
Stol, 2017). First, DevOps incorporates the two words of development and operations, bridging the gap
between the two. It emphasizes effective and unified collaboration (Ebert et al. 2016; Lwakatare et al.
2015). This shift means a change towards cross-functional teams working with continuous feature
deliveries as opposed to organizational silos performing these functions separately (Ebert et al. 2016).
Further, DevOps signifies the demand for a closer connection between the development of software and
the deployment into production (Fitzgerald and Stol, 2017). Although agile methods and continuous
development practices have become appealing alternatives for many organizations, it has proven
challenging to introduce such methods in larger organizations and enterprises. Henceforth, recent
literature has frequently pointed at failures and inherent challenges of agile transformation processes
(Dikert et al., 2016; Korvonen, 2013; Paasivaara et al., 2018), challenges in adopting DevOps (Kuusinen
et al., 2018), and specific CD practices (Chen, 2015). In a systematic literature review of large-scale agile
transformations Dikert et al. (2016) have identified a number of challenges. These include change
resistance, coordination challenges in multi-team environments, hierarchical management and
organizational boundaries, and requirements engineering challenges.

Paasivaara et al. (2018) studied large-scale transformation at a global telecom company, Ericsson, and
confirm that such processes are not without organizational problems and challenges. In meeting these
challenges, the authors recommend: 1) an experimental approach to transformation, 2) evolutionary
implementation of new ways of working, 3) increased specialization of teams’ work, and 4) to use a
common agile framework for the entire organization. However, since most studies are largely descriptive,
the current literature is relatively weak on theorizing why certain transformations succeed and why others
fail. Henceforth, also agile transformations of IT organizations can become a barrier due to inertia of
existing software development practices.

Highly relevant for transforming IT organizations is also the level and content of outsouring of
different IT functions. Law (2018) gives insights how IT sourcing decisions have inherent inertia and path
dependencies in the way that it influences competence, ways of working, and organizing of the IT
function. Grounded in a longitudinal case study, the author shows how sourcing of IS development has
path dependencies (Law, 2018). Moreover, the study also shows how organizations can break with
current paths and generate new paths through resource commitment, transferability of competence, and
mobilizing for expanding the scope of options for selecting superior alternatives.

With this backdrop, this paper argues that there is a need for understanding the role of the IT-function
in relation to digital transformation. As digital transformation involves combinations of different
technologies (Hinings et al., 2018), specific organization capabilities (Li et al., 2018), agile ways of
working across and integrating business strategy, software development and IT operations (Chan et al.,
2019; Fitzgerald and Stol, 2017), and new governance regimes (Gregory et al., 2018), it is necessary that
the competencies and practices of the IT-function changes as well.



2.2 Path dependency as a lens for conceptualizing transformation of IT organizations

In order to conceptualize and explain transformations of software organizations, such as the IT
organization in the Government Organization, we adopt a lens of path theory (Garud et al., 2010; Meyer
and Schubert, 2007; Singh et al., 2015; Sydow et al., 2009; Sydow et al. 2012). Path theory, or path
constitution theory, comes in different flavors, and has been developed in multiple streams of literature. In
general, path theory attempts at integrating the (somewhat) competing theories of path dependency and
path creation. Path dependency and the related concept of lock-in to a situation with no remaining
decision options for renewal, were initially coined in evolutionary economics as a theoretical basis for
explaining why actors select less than optimal solutions in constituting the path of complex technologies
(Arthur 1989; David 1985). In short, path dependency implies that historical choices and events narrow
actors’ choice options in the present (Meyer and Schubert, 2007). As partly a critique and an extension,
Garud and colleagues (Garud et al. 2010; Karnge and Garud 2012) developed path creation as an
alternative view emphasizing that actors can mindfully deviate from existing paths. Applying a path
theory perspective on IT organizations, then, opens the analytical possibility for explaining both why even
quite radical changes in for example development approaches and practices (Laanti et al. 2011) and
sourcing strategies (Law, 2018) takes place, and why similar changes in other cases do not seem to
materialize — at least not to the same extent (Bick et al. 2017).

Perhaps most relevant for transformations of IT organizations is Sydow et al. (2009)’s
operationalization of path theory on an organizational-level. They develop a framework for analyzing
path constitution across three distinct phases: 1) preformation phase; 2) formation phase; and 3) lock-in
phase. They describe path constitution as a process that at some point reaches a critical juncture that
marks the transition from a preformation phase into a formation phase. At this point, a specific pattern or
organizational path starts emerging, and a self-reinforcing mechanism kicks in. Because of the self-
reinforcing mechanism, the options for organizational actors to deviate from the organizational path are
increasingly diminishing.

Central in Sydow et al.’s (2009) conceptualization is that path dependency and the constitution of
paths are driven by self-reinforcing mechanisms. The authors develop a framework consisting of four
more specific occasions in organizations or organizational units, where self-reinforcing effects can take
place. First, there are coordination effects caused by actors adopting the same organizational routine or
rule, so that it becomes increasingly attractive for others to adopt the same routines and rules. Thus,
coordination gets increasingly more efficient and less costly. The second element in the framework is
complementary effects which refers to self-reinforcing effects arising out of “the interaction of two or
more separate but interrelated resources, rules, or practices” (Sydow et al., 2009: p. 699). Complementary
effects are generated through combinations of multiple routines and practices, so that it becomes
increasingly attractive to adopt all of them as an “institutional cluster” (David 1994). Third, there are self-
reinforcing learning effects at different levels in organizations. Obviously, the more often a specific task
is performed, the easier it becomes to perform it, and the more efficient it is executed. Arguably, all these
three variants of self-reinforcing mechanisms are relevant for IT organizations. In terms of learning
effects and coordination effects related to choices in development approaches (i.e. waterfall, hybrid, or
agile), development platforms (i.e. AWS, Google, or Azure), programming languages (i.e. Java or
Python), and deployment routines (i.e. seldom or continuous). Moreover, as illustrated in a case study by
Law (2018), sourcing models do indeed carry strong path dependencies. Having first outsourced software
development activities, makes it progressively harder to break this setup due to self-reinforcing



mechanisms of complementary effects (i.e. sourcing model, competence, and contracts). A fourth aspect
where self-reinforcing mechanisms can play casual part, is the so-called adaptive expectation effects.
Since individual preferences or choices are affected by other relevant actors’ expectations, it becomes
increasingly preferable to choose a certain solution that is perceived as ‘right’ by a growing number of
relevant actors. This is also a question of legitimacy: “...individuals or subsystems not subscribing to the
mainstream practices are afraid of losing legitimacy and — if associated with failure — of becoming
stigmatized as “outsiders™” (Sydow et al., 2009: p. 700). This mechanism is highly relevant in relation to
large IT efforts that have inherent risks and are often prestigious (Fitzgerald and Russo 2005; Flyvbjerg et
al. 2003). Whereas these organizational phenomena have the potential — through a self-reinforcing
mechanism — to generate path dependency and lock-in effects, there are also contextual conditions of
ambiguity and complexity that can increase the possibility for a self-reinforcing mechanism to be
triggered (Sydow et al, 2009). For IT organizations this issue is also highly relevant as they often serve
various user groups with diverging interests and needs, and thereby increasing the ambiguity in
expectations towards new software solutions. IT organizations are often also struggling with already
complex digital infrastructures that may lead to conservative deployment schemes there users only
seldom get new software and upgrades.

However, the self-reinforcing mechanism does not explain how breaking of a path leads to the
possible formation of new paths. The original version of path dependency theory argued that paths could
only be broken by external shocks or extraordinary events (Myers and Schubert, 2007). In contrast, path
creation as coined by Garud et al. (2010) is perhaps the most elaborate attempt at describing how actors
can deliberately break paths. In a path creation perspective, agency is seen as a largely distributed
underscoring of possibilities in which many different actors in different situations and contexts can
contribute to deliberately ‘breaking’ existing paths. Furthermore, path creation emphasizes that novel
paths can stem from improvisation and bricolage, as well as actively cultivating serendipity as for
example the case of innovating the famous Post-it Notes (Garud et al., 2010). Law (2018) shows how
path dependencies can be broken by strategically mobilizing resources for creating new paths. Rolland et
al. (2015) use the terms architectural path dependencies and architectural hacking, in order to theorize
evolution of enterprise architectures both is influenced by path dependencies and gives opportunities for
path creation. In this paper, we will suggest the term path breaking as a collective notion explaining the
practices and digital technologies that render existing organizational paths obsolete. We summarize the
theoretical concepts and their relevance to IT organizations in Table 1.

Table 1. Conceptualizing Transformation of IT organizations

Concept Definition Mechanisms Relevance

IT organizational | The continuation of There are four types of Coordination, learning and adaptive

path dependency | inflexible and self-reinforcing expectation effects potentially causing
possibly inefficient mechanisms that can lead | path dependency in relation to: ISD
action patterns that to organizational path methods, delivery routines, sourcing
are shaped by the dependency (Sydow et models, tools and infrastructure (Law,
unintended al. 2009): 2018). Complementary effects related
consequences of 1. Coordination effects | to successful combinations of software
former decisions and 2. Learning effects development methods, delivery
positive feedback 3. Complementary routines, sourcing models, tools and

processes (Sydow et effects




al., 2009) 4. Adaptive infrastructure.
expectation effects

Path breaking in | The transformation of | There are three types of | Recent evidence that many IT

IT organizations | an existing mechanisms found in the | organizations manage go from
organizational path literature for breaking traditional waterfall-like approaches to
that radically breaks and possible generating agile or hybrid development methods
with historical action | new paths: even in large-scale projects (Laanti et
patterns (Djelic and 1. Experimenting with al., 2011). Also, path dependencies and
Quack, 2007) new practices and near lock-in regarding sourcing models

technologies can be broken (Law, 2018).
(Rolland et al.,
2015)

2. Paradoxical
intervention (Sydow
et al., 2009)

3. Mobilizing resources
for collective action
(Garud et al. 2010)

3. METHOD AND CASE DESCRIPTION

3.1 Case description

The fieldwork was conducted within the IT organization of a large public Norwegian welfare
organization. The Government Agency (GA) is one of the pillars in the Norwegian welfare system and is
responsible for redistributing one third of the national budget through schemes such unemployment
benefits and pensions. The organization was established in 2006, following the reform of the welfare
system. With the reform, the formerly independent Employment agency and National insurance agency
were merged in to a single unit. In addition, the reform also involved the establishment of a formal
collaboration between GA and the municipal social services. In total, the organization employs
approximately 19,000 people, of which 14,000 are central government employees and 5,000 are
employed in the municipalities. In 2016, the IT organization at GA was relatively small compared to the
number of employees with 510 employees, where approximately 200 are working with IT operations. In
addition, there was approximately 400 consultants working on small and large IT-projects.

Shortly after GA was established, the Parliament elected a reform of the Pension system. To realize
the reforms, GA had to develop a new system for the management of age pensions. The old system was
based on dated technology and could not support the required changes. The resulting project was large,
with an estimated development cost of several hundred million Euros. GA neither had the resources nor
the competence to run a project of this magnitude. The project was therefore outsourced to consultant
companies. The solution was delivered on time and within budget, and although the IT organization was
skeptical many of the architectural decisions made by the consultant company, the project was considered



a success among users and business experts. The outsourcing of software development would last for a
decade. A waterfall approach to software development was institutionalized across the IT organization.
This methodology was well documented and supported by training schemes, reporting routines, and tools.
Deployment was organized as large coordinated releases that could approach 150 000 development hours.
Henceforth, there was path dependence related to the competence (e.g. learning effects) in the IT
organization as they were experts on controlling and planning outsourced projects and IT operations, but
they had less expertise in actual development work.

3.2 Data collection

The paper draws on a longitudinal case study (Pan and Tan 2011; Yin 2009). Data was collected
through in-depth semi-structured interviews (Myers 2013), observations, and document analysis. A total
of 41 interviews were conducted (Table 2). Interviews lasted approximately 60 minutes. Data was
collected both from the line-organization (section for IT Architecture), and from ongoing projects — with
particular emphasis on an ongoing mega project (the Parental Benefit project). Data collection started in
February 2017 and lasted to February 2019.

Table 2. Overview of Interviews
Roles The project Architecture unit Other Total
Managers 12 2 1 15
Developers 11 3 14
Architects 6 4 1 11

3.3 Data analysis

The data analysis was iterative and overlapped with data collection, thus granting flexibility to
respond to emergent themes (Eisenhardt 1989). This followed Pan and Tan’s (2011) process approach,
with a framing cycle, followed by an augmenting cycle. During the framing circle, we reviewed
documents, did participant observation, and conducted the first batch of interviews. The data material was
then written up in a case narrative covering the past 12 years. The narrative provided an overview of
events leading up to the agile transformation. The data material was analysed thematically recognizing
both self-reinforcing and path breaking mechanisms.

Based on the case narrative we identified defining episodes in the transformation of GA. We describe
these stages more fully in the case results section. For each phase, we identified mechanisms that either
reinforced or broke with the existing path.



4. CASE NARRATIVE

In our analysis of the case, we have chosen to zoom in on four phases that represents four important
attempts at transforming GA’s IT organization over a time period of seven years. This is summarized in

Table 3 below.

Table 3. Four Phases in the Transformation of GA’s IT organization

Phase

Description

Outcomes

Phase 1 (2011-2015) —
Failed IT program

A major IT program to
modernize and substitute
existing legacy systems
fails. Management
responded by reverting to
the old strategy, thereby
reinforcing the existing
IT organizational path.

Reinforcing existing IT organizational
path:

Outsourcing of software development
continued.

Staged waterfall-type software delivery
method with agile practices within each
stage.

Large coordinated releases continued.

Application platform allowed for semi-
automated provisioning and deployment

Phase 2 (2016-17) — In the wake of the failed | Breaking with current IT organizational
Successful piloting of IT program, a new CEO path:
new software and CTO are appointed. o

development practices

A project is established to
pilot cross-disciplinary
development teams and
continuous deliveries.

The Pilot project represented a break
with current practice and demonstrated
continuous delivery and cross-
disciplinary development teams as a
doable alternative.

The project develops new functionality
and has few dependencies to other
systems and projects.

Phase 3 (2017) -
Mobilizing a new
sourcing strategy

NAV realizes a new
sourcing strategy by
attracting talents from the
IT community. The IT
organization is re-
organized giving room
for different ways of
working.

Generating a new IT organizational path:

Insourcing of software development.

Large projects still employ staged
waterfall process and large coordinated
releases.

Introduction of second-generation
application platform based on
Kubernetes, an extensible open source
container platform that allows for fully
automated deployment and provisioning
and monitoring of software

Phase 4 (2018) — Fully | New delivery model based | Reinforcing existing IT organizational
implementing on multidisciplinary path:
BizDevOps teams that have o

responsibility for entire
process within a “product
area”. Cross-disciplinary
teams and continuous
delivery practices

Continued insourcing strategy.

Mixture of staged and incremental
delivery methods.

Mix of continuous and coordinated
deployment.




introduced into existing e Increasing number of applications
projects with high migrated to new application platform.
complexity and many

dependencies.

4.1 Phase 1: Reinforcing the existing IT organizational path after a failure project

As the merger was completed and all front-line offices had been established in 2010, GA was ready to
plan its digital future. Hence, in 2011, they begun to plan a large modernization program. The program
would replace one of the oldest and largest management systems - a benefit management system which
had been in operation since 1978. The system was built on dated technology and had become difficult to
change and maintain. The system would be replaced through three consecutive projects, where the
commencement of one project would depend on the successful completion of former. Each project would
last for approximately 2 years with an estimated cost of close to 340 million Euro. Due to an elected
reform of legislation governing payments of disability benefit, the first project would develop
functionality for the payment of disability benefit. Disability benefit is a welfare benefit that is paid to
persons who have a permanently reduced earning capacity due to illness or injury. The reform was elected
by Parliament in 2012 and would take effect 1. January 2015. Hence, this date marked an absolute
deadline for the project.

At this point in time GA had a long history of outsourcing software development. Since the project
was considered strategically important, it was however run by internal resources. The project was
perceived as an opportunity to fix “everything” that was malfunctioning. Unfortunately, an ambitious
scope, combined with strict deadlines and lack of experience led to failure. The project was terminated
after just 6 months on ground of “unforeseen complexity”. The failure led to an open parliamentary
hearing, and eventually triggered the resignation of the GA Director and was later followed by the
resignation of the IT director. To be able to support the legislative changes initiated by the reform, the
organization returned to the delivery strategy that had successfully in the past: The project was outsourced
in its entirety to external consultants, and the attempt at transforming the organizational path ended up
reinforcing it: Disability benefits were implemented as part of the Pension system, using the same
methodology as they had done in the Pension project. Henceforth, the failed project also created strong
adaptive expectation effects for other projects to follow the outsourcing strategy to software development.

4.2 Phase 2: Breaking the existing IT organizational path by experimenting with new
development practices

Although the IT organizational path remained unchanged after the Disability project, it had sparked
several initiatives. Among these were the development of an application platform, and the development of
digital follow-up activities related to sick leave. The project, which was called DigiMed, departed from
existing development practices, delivering software continuously and incrementally. Even though it was
small, the project represented a new way of developing and managing software and became a pilot for a
new delivery strategy. In place of handovers and the waterfall type method, software was developed by
cross-disciplinary teams that were responsible for the entire software development cycle. Software was
released frequently, triggering continuous feedback from sponsors and users. In the aftermath of the failed
IT program, GA also appointed a new IT Director. The new Director immediately started establishing a
new IT organization and proclaimed that GA should change its strategy and rely less on consultants and
more on internal expertise. The promise of working with high-end technologies and the radical strategy of



the IT Director — breaking with a focus on outsourcing development and working in multidisciplinary
BizDevOps teams also attracted experienced developers to GA’s IT organization. This contributed to
breaking the current organizational path dependency as the new developers mobilizing support for this
way of working. The IT director later described the DigiMed project as an important front-runner for
changing the existing organizational path: “It demonstrated the value [of working like this]”. In this way
the new IT Director managed to mobilize resources for breaking with the existing ways of conducting
software development in cross-disciplinary teams and practicing Continuous Delivery. As the DigiMed-
project was successful, it represented a superior way of working compared to the old-fashioned waterfall-
approach.

4.3 Phase 3: Mobilizing a new IT organizational path

In 2017, GA decided to change their outsourcing path, and went from outsourcing to insourcing of
software development. The insourcing strategy was accompanied by a reorganization of the IT
department. The hierarchical structure was replaced by a flat organization, and the old management team
was replaced by managers that believed in the strategic shift. The DigiMed pilot project had proven
successful, and the IT Director- wanted to scale cross-disciplinary development teams to the rest of the IT
organization. The ambition was to take leadership and ownership of their own solutions and developing
expertise in-house — thereby assuming larger responsibility for systems development, maintenance, and
operations.

Unlike the prior organization, where there were handovers between departments, the new strategy
gave teams responsibility for the entire product development cycle. This was achieved by establishing
autonomous, cross-functional teams, having different expertise such as architects, developers and testers
in one team as opposed to the former organization, where specification, quality assurance and operations
were performed as own units or departments in the organization. Consequently, establishing cross-
disciplinary development teams, where each team had to know everything about the solutions that support
their product, and what framework conditions they operated under, as well as being responsible for own
architecture and the relationships to other applications.

Since GA lacked internal development competence, consultants had to be replaced gradually. This
was done by establishing internal product development teams that were staffed with consultants, but with
a GA team lead. The consultants in the product teams would be replaced as GA succeeded with their
employment strategy. Close to 200 developers would be employed within the next two years and
responsibility contracts where consultant firma were responsible for development and maintenance were
gradually replaced by capacity contracts, limiting the use of consultants to peak periods and specialist
competence.

Further, to facilitate the transformation of IT organization, GA developed an open source framework
based on Kubernetes. The platform provided automated provisioning and deployment and allowed
development teams to deploy and manage their own applications without the involvement of the
Operations department. “The platform takes the world'’s best operations person and automates him”
(Member of platform team). Hence, the use of container-based platforms strengthened the new
organizational path, as it enabled a distributed governance structure where cross-disciplinary teams could
work in relative isolation. The new platform, together with cross-disciplinary development teams, and an
insourcing strategy also slowly sparked coordination effects and complementary effects for the new



overall strategy. In addition, the use of new platform technology was an effective way of attracting IT
competence in a competitive market.

By the end of 2017, the organization was split between two competing organizational paths. On the
one side stood proponents of the old organizational path; the managers and coordinators that had
specialized in procurement and control. On the other side stood developers and managers who believed in
cross-disciplinary development teams and CD.

4.4 Phase 4: Reinforcing a new IT organizational path by fully implementing cross-
disciplinary teams

The IT organizational path supporting insourcing was reinforced by applying the new delivery model
to an ongoing mega project. Up-until then, the new delivery model had only been used in smaller projects
with a limited number of dependencies. The IT department recognized that to succeed with the strategic
shift, they needed to implement the new strategy across projects, including the large and ongoing parental
benefit project. Attempting to implement CD in an ongoing mega project was however challenging. To
initiate the change, the mega project begun by establishing a single cross-disciplinary team that would
work alongside the traditional development teams. Even through the cross-disciplinary team only
developed a small and isolated part of the system, they demonstrated the benefits of working in
multidisciplinary team. The establishment of the cross-disciplinary team helped convince project sponsors
that the entire project could deliver better value be working in multidisciplinary teams.

One of the essential initiatives to provide better conditions towards CD was to terminate the
deployment process characterized as “main deliverables”. GA and the parental money project were used
to coordinating all applications, projects and environments and bundle them into a main deployment
schedule. In order to terminate this deployment process, it was necessary to separate and isolate
applications and systems for quicker deployment and decreasing the number of dependencies. This
required isolation between applications, reducing dependencies so deployment did not need to be
coordinated and delivered at the same time. Also, if applications and systems were broken up, and could
rotate independent of each other, it could reduce the need for plan-build-run organizing. This would
replace handovers between departments with autonomous teams, operating independently, taking
responsibility for the entire system development cycle by being cross- functional. As applications and
teams had varying environments and context to work by, the control system of white, grey and black-
listing helped to distinguish which teams and applications were mature enough for CD. Teams and
applications that managed to isolate themselves were allowed to be white-listed and could adopt CD. If
the application had too many dependencies, they needed to be coordinated into main deliverable, bundled
with other applications as the ability to modify these systems were low.

5. DISCUSSION AND CONCLUDING REMARKS

This paper aims at empirically describe and theoretically explain both inertia and change in IT
organizations. Insight into such transformations are important as organizations are moving towards
becoming increasingly “digital organizations” involving a fusion between IT strategy and business
strategy (Bharadwaj et al. 2013). This shift often requires IT organizations to transform their sourcing
models, IT-organization, and move towards cross-disciplinary teams continuously deploying new
software and systems (Fitzgerald and Stol, 2017). In order to theorize and explain outcomes of such



processes in IT organizations, we draw from path theory (Garud et al. 2010; Mahoney, 2000; Meyer and
Schubert, 2007; Sydow et al., 2009) and show how IT organizations can develop path dependency as well
as breaking long enduring path trajectories. Grounded in our path analysis of a longitudinal case study, we
provide two distinct contributions.

First, we theorize how IT organizations tend to develop path dependency related to interaction and
interdependencies between development activities and methods, IT sourcing practices, and software
delivery routines. These important aspects of the IT organization tend to become largely complementary
entities making each individual entity harder to change because of interdependencies and self-reinforcing
mechanisms. As seen in the case study, although many of the involved consultants and internal employees
in GO’s IT organization were strong proponents of a transition towards cross-disciplinary teams and
continuous development, learning and coordination effects prevented a transformation during Phase 1.
Furthermore, the complementary effects of a historical decision to follow a strategy for outsourcing
software development while simultaneously insourcing IT operations, made cross-disciplinary teams very
hard to implement as it required experts from IT operations, developers from consulting companies, and
business experts to work together in teams. Finally, also adaptive expectation effects were present in
Phase 1 of the case. Top management of the GO organization and other Government departments
expected the IT organization to return to the old regime of outsourcing software development that had
worked out previously. Paradoxically, the attempt at transforming the way the IT organization worked
towards more agile practices, GO ended up reinforcing the existing organizational path characterized by
outsourcing, waterfall development, and conservative deployment rates. Furthermore, we theorize that a
setting with complex digital infrastructure with legacy systems seems to lower the bar for development of
path dependency. In this way, organizations with more modularized and standardized components and IT
systems are likely to be less vulnerable to path depended as for instance outsourcing of some of the
systems and development activities will not be so interdependent with the rest of the IT organization.

A second contribution is related to the practices and mechanisms that helped break the path trajectory
characterized by outsourced software development, waterfall methods, and long-drawn routines and
infrequent delivery of new software. Consistent with a path lens (e.g. Garud et al., 2010; Singh et al.,
2015; Sydow et al., 2009), our case shows that IT and software organizations can indeed break with
existing organizational paths and transform themselves. Especially, based on the longitudinal case
presented in this research, we theorize that three practices were essential in breaking the IT organizational
path dependency. First, we theorize that experimenting with and implementing different kinds of cross-
disciplinary development teams is a path breaking mechanism. In the case of GO, introducing cross-
disciplinary development teams was to conduct a paradoxical intervention (Sydow et al., 2009) as there
was a stringent division between the line organization and the software development project. This led to a
more effective software development process avoiding numerous hand-overs that involved
misunderstandings and immature design decisions. Cross-disciplinary teams involved a fusion of different
competencies improving technical decision making, and integrated insights from the line organizations
with the development expertise. A second mechanism was related to how the IT organization attracted
and secured competence. In the case of GO, the new IT director did this by publicly announcing in
newspapers and at practitioner’s conferences that GO was turning 180 degrees to implement insourcing,
autonomous teams, and continuous delivery. This opened the scope of action as it made it possible for the
IT organization to attract individuals that had experience and competence with cross-disciplinary
development teams and continuous delivery from high-end platform companies. This, however, came as a
surprise for consultant companies delivering on the existing outsourced projects. But, for other actors at



GO it provided an opportunity to re-adjust the way that current projects were run. So, during Phase 4, the
outsourced projects and the consultants working on the customer-side of the projects did not have many
choices as they were offered new favourable contracts complying to the new way of working.
Consequently, we theorize that in order to transform an IT organization attracting and securing
competence becomes crucial. Thirdly, the introduction of digital platform for new software development t
virtualizing infrastructure resources and automating many IT operations tasks is crucial for the
transformation of IT organizations. Thus, we theorize that an essential path breaking mechanism not
indicated in previous literature, was in our case related to an applications development platform
configured by a team of newly hired experts. This platform made it easier to introduce cross-disciplinary
development teams that could develop and deploy new software in a relatively autonomous manner as it
provided more standardized interfaces to some of the complex integration and infrastructure issues. The
new platform also automated previously complex tasks related to monitoring and testing. Moreover, the
platform was very important for attracting new developers and technical architects to GO as it was seen as
the current state-of-the art for developing complex software systems. In this way, the platform can be
argued to be a mechanism that in interaction with the other two path breaking mechanisms helped
establish cross-disciplinary teams and continuous delivery practices on a more permanent basis. The use
of new technologies and platform technologies are not much recognized in existing literature on agile
transformation. For example, Dikert et al., (2016) that offers a comprehensive literature review does not
mention this as part of their list of success factors. A different turn is to look at how new digital
technologies and layered modular architectures (Yoo et al. 2010) such as digital platforms has a potential
to become a mechanism for establishing cross-disciplinary teams and continuous delivery practices —
given certain contextual conditions. For example, Rolland (2018) explain how a large media company
managed to renew their digital infrastructure and process in media production by continuously leveraging
a digital platform and its ecosystem.

Furthermore, it is interesting how these three mechanisms seem to have worked well together in a
complementary fashion that in the end lead the IT organization down a very different path trajectory
characterized by insourcing of software development, highly agile and cross-disciplinary teams, short and
frequent delivery routines, and over time the discontinuation of some of the most crucial parts of a legacy
system.

Taken together this provides us with new implications for digital transformation of incumbent
organizations. Our research shows that it is essential to transform the IT organization in order to be able
to digitally transform the organization as a whole. This essential part of digital transformation processes
seems to be nonexciting in current research on the topic. Regrettably, current IS research on digital
transformation also fails to underscore how digital technologies both can facilitate change and as well be
a source of inertia. The literature on digital innovation and transformation provides numerous examples of
how different kinds of digital technologies, like Internet of Things, big data analytics, and robots facilitate
changes in organizations (e.g. Barrett et al. 2012; Jonsson et al., 2018; Lehrer et al., 2018; Nicolescu et
al., 2018). However, there are only a small number of publications investigating at a finer level of
granularity what components and aspects of digital technologies are changed over time and how they can
reinforce inertia and path dependency as well as a flexibility to change.

The research also shows that IT organizations in incumbent organizations are likely to suffer under
path dependence which make it hard to change. Henceforth, although IT organizations can be organized



and structured in multiple ways as portrayed by Guillemette and Paré (2012), moving from one ideal
model to a different one seems problematic because of path dependency.

To conclude, a path lens analysis, enables us to explain both why radical changes in for example
development approaches and practices can be deliberately implemented and why similar changes in other
cases do not seem to materialize — at least not to the same extent (Bick et al., 2017). It also underscores
that it is not enough to look for single success factors or independent factors that challenge
transformations of IT organizations (Dikert et al., 2016), but to look at how different interdependent
issues and mechanisms of the IT organization are producing or breaking organizational paths.
Furthermore, a path analysis explains how the transformation process unfolds over time, and how actors’
actions may reinforce or transform the current IT organization (Singh et al., 2015). On a more practical
side, our case describes how it is possible for also hierarchical and complex organizations to introduce
cross-disciplinary development teams and CD successfully. Along with Paasivaara et al. (2018) we would
recommend organizations to introduce cross-disciplinary development teams and CD carefully in an
evolutionary manner. However, grounded in our study we would recommend IT organizations to unlock
the interdependencies across sourcing models, software development methods and delivery schemes.
Also, utilizing development platforms need to be considered in association with cross-disciplinary
development teams and CD in order to succeed.
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1 Introduction

Digital platforms have attracted considerable attention from practitioners and informa-
tion systems (IS) scholars. For practitioners, digital platforms have become the newest
buzzword for establishing new business and rapidly scaling services to a large number
of consumers. In the IS literature, digital platforms are often portrayed as multi-sided
markets enabled by flexible platform architectures. As a combination of technical ar-
chitectures and business models, digital platforms are capable of producing very varied,
as well as high-quality, products and services (Cennamo and Santalé 2019; Gawer and
Cusumano 2014; Parker et al. 2016; Tiwana 2010; Wareham et al. 2014; Yoo et al.
2010). Thus, digital platforms are often put forward as technologies with an almost
inherent capacity for continuously producing new features and innovations. For ex-
ample, IS researchers recently investigated how innovation platforms, such as Google
Android and Apple iOS, evolve through the provisioning of ‘boundary resources” that
balance platform control while retaining flexibility and openness to attract third-party
developers (Eaton et al. 2015; Ghazawneh and Henfridsson 2013).

Additionally, although not frequently investigated, many organizations utilize plat-
forms as part of the organizations” digital infrastructure—especially as a more interop-
erable and flexible replacement for existing legacy systems (Rolland et al. 2018). Thus,
the current body of research on digital infrastructures is relevant for understanding how
organizations adopt and adapt digital platforms, and in particular, how organizations
struggle with the inertia of an installed base (Aanestad and Jensen 2011). Therefore,
solving problems related to the inertia of the installed base has been a long-stand-
ing concern among Scandinavian IS scholars. This stream of IS research has empha-
sized various solutions and conceptualizations, for example, cultivation (Aanestad and
Jensen 2011; Ciborra 2000), gateways (Hanseth 2001), and bootstrapping (Hanseth
and Lyytinen 2010). To this end, utilizing platform architectures and design principles
seems highly relevant for redesigning infrastructures into modularized architectures
that facilitate change and modifications.

While building and expanding on these insights, we investigate a different strategy
based on platformization of digital infrastructures in organizations. Platformization has
been suggested as a viable way of increasing flexibility and innovation in digital infra-
structures (Bygstad and Hanseth 2018; Islind et al. 2016). By breaking monolithic
systems into modular applications, functionality can be added, changed, or removed
without affecting other applications and modules. For most organizations, however,
this strategy requires a gradual transition, in which legacy systems are gradually dis-
mantled into modular applications (Bygstad and Hanseth 2018). Although digital
platforms come in many technical forms and organizational arrangements (Gawer and
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Cusumano 2014), their layered modular architecture (Rolland et al. 2018; Yoo et al.
2010), and the way in which boundary resources within the platforms can be combined
and recombined to produce novel solutions and products (Constantinides et al. 2018;
de Reuver et al. 2017; Henfridsson and Bygstad 2013), make them especially suited for
transforming existing infrastructures and improving the capabilities for innovation and
change.

Against this backdrop, our objective is to explore the potential for digital platforms
to allow organizations to change the way they develop and maintain software and thus,
increase flexibility and innovation. The mediating capacity of platforms has enabled
new ways of developing and offering services (Rolland et al. 2018). However, this ca-
pacity is not restricted to open platforms and external developers: By using platforms
internally to coordinate the efforts of autonomous teams, organizations can increase
flexibility and innovation within the boundaries of a firm. The modular layered ar-
chitecture of the platform (Yoo et al. 2010) allows cross-functional teams to develop
and deploy applications without coordinating their efforts with other teams and ap-
plications. This potentially enables innovation which is difficult in fragmented digital
infrastructures consisting of a web of interconnected legacy systems. Based on the trans-
formative potential of internal digital platforms, we ask the following research question

What characterizes how processes of platformization unfold in large-scale
organizations?

We explored this question through a longitudinal case study within NAV, the Nor-
wegian Labor and Welfare Administration. NAV is the backbone of the Norwegian
welfare system and is responsible for redistributing one third of the national budget
through programs such as age pensions, sick leave benefits, and disability benefits. The
agency is also responsible for stimulating the population’s work ability and increasing
the number of citizens in active employment.

In 2017, NAV embarked on a major platformization of its digital infrastructure, in
which legacy systems were dismantled into modular applications. The present study
results show that the dismantling of monolithic systems enables radical changes in the
way organizations develop and deliver digital services. Theoretically, we conceptualize
platformization as the unfolding of two interrelated processes of decoupling and recou-
pling. These concepts reflect insights from service-dominant logic, which sees innova-
tion as unfolding through the related activities of liquefaction and resource integration
(Lusch and Nambisan 2015). Decoupling denotes the dismantling of legacy systems
into modular applications by, for example, using so-called microservices, Platform as
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a Service (PaaS), and container platforms. Recoupling refers to the social changes ena-
bled by the decoupling. Thus, platformization during decoupling implies utilizing and
introducing a platform-oriented governance model combined with the loosely coupled
architecture of a platform core and a wide variety of different modules (apps) running
on top. By decoupling legacy systems, the organization increases the availability of the
digital components. These components can, in turn, be combined and recombined to
produce novel services. Recoupling establishes roles and practices that facilitate recom-
bination—providing flexibility and innovation.

Our contribution is threefold. First, we contribute by theorizing how existing legacy
systems are discontinued in decoupling processes. Second, we capture how this enables
novel recombination of knowledge and skills in recoupling processes, which, in turn,
facilitates new ways of working and organizing. Third, we theorize on how decou-
pling and recoupling processes interact, thus facilitating increased levels of platformi-
zation. Generally, decoupling and recoupling processes, although distinctly different,
are mutually interdependent. Decoupling paves the way for recoupling, and in turn,
recoupling increases the organizational capabilities for undertaking further decoupling.
Thus, this theorizing makes the fundamental assumption that platformization is a soci-
otechnical phenomenon that to succeed requires digital platforms and the appropriate
organizational processes and capabilities.

The remainder of the paper is organized as follows. First, we introduce related lit-
erature on digital platforms, before we present a theoretical framework for platformi-
zation. We then formulate the research methods and results. Finally, we discuss the
findings and make concluding remarks.

2 Digital platforms in organizations

In the past decade, the body of scholarly research on digital platforms has grown con-
siderably. IS scholars have published numerous works, including theories of how plat-
forms evolve (Eaton et al. 2015; Ghazawneh and Henfridsson 2013), how platforms
increase flexibility in organizations (Rolland et al. 2018), and how platforms enable
innovation based on modular layered architectures (Yoo et al. 2010). Platforms and
ecosystems have been studied from multiple perspectives and across different fields of
research. For example, scholars from disciplines such as economics (Parker et al. 2016;
Tan and Wright 2018), accounting (Kornberger et al. 2017), strategy (Jacobides et al.
2018), and systems engineering (Boudreau 2010; Spagnoletti et al. 2015; Tiwana et al.
2010) have conducted empirical studies of platforms.
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In a review of the platform literature, Gawer (2014) argues that the discourse on
digital platforms has been dominated by two distinct theoretical perspectives: one in-
spired by industrial economics, the other by engineering design. From an economic
perspective, platforms create value by acting as mediators between two or more catego-
ries of consumers who would otherwise not connect. This value is linked to platforms as
multi-sided markets that produce network effects (Parker et. al 2016). Network effects
relate to the ability to build networks where any additional user will enhance the expe-
rience of existing users (Vassilakopoulou et al. 2017). The more users participate in the
network, the more valuable the network becomes for each participant.

However, the economic perspective has several limitations. First, it sees the platform
as fixed and exogenous, and does not consider how platforms evolve and interact with
their surroundings. Similarly, as noted by de Reuver et al. (2017), the lack of emphasis
on the technical architecture means that many studies within this research stream fail
to conceptualize the digital features and affordances of platforms. Certainly, various
platforms can be defined as multi-sided markets but will still differ in terms of digital
architectures. This is important for how a platform may evolve—or fail to evolve (Rol-
land et al. 2018). Second, the interaction between the owner and the complementor is
reduced to a simple producer-consumer relationship, which fails to capture the com-
plex relationship between different actors in the ecosystem. In platform ecosystems,
an actor consumes and produces services, sometimes as part of the same transaction
(Lusch and Nambisan 2015). Different technical configurations also affect the way in
which actors co-create value. Based on these shortcomings, Gawer (2014) concludes
that although the economic perspective provides valuable perspectives on the platform’s
ability to mediate and coordinate, this perspective fails to address concerns related to
innovation and evolution.

The second perspective is the engineering perspective, which sees platforms as tech-
nical artifacts with a modular architecture that have a stable core and numerous periph-
eral components. For instance, Baldwin and Woodward (2009) argue that all platforms
share a common trait: They have a modular architecture that is centered on the core
and the periphery. In this view, “a platform architecture partitions a system into stable
core components and variable peripheral components” (ibid., 24). The layered mod-
ular architecture makes platforms particularly well suited for innovation. The reason
is three-fold. First, modularity enables the recombination of modules (Henfridsson et
al. 2018). Recombination is the most basic form of innovation and happens as actors
combine existing modules into novel products or services. By breaking a system into
smaller parts with standardized interfaces, modules can more easily be recombined.
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Second, defining clear interfaces between modules allows for specialization and autono-
mous innovation. As long as interfaces remain intact, a development team can innovate
within the confines of a module, without affecting other teams or modules. Third, the
separation between the core and the periphery abstracts the complexity of the underly-
ing infrastructure, providing developers with “valuable ignorance” of the core’s native
functionalities (Tiwana 2013, p. 82). This increases the speed of innovation as devel-
opers can focus on their own work yet be able to integrate their applications with the
platform (ibid.).

However, the engineering perspective also has limitations. First, platforms are
viewed as relatively stable structures in terms of software architecture and apps with
limited attention in the way in which they evolve. Within organizations, however, there
are usually intersecting projects, diverging needs, and numerous legacy systems that
will influence and shape the evolution of the platform. Second, although the engi-
neering perspective provides insight into the platform’s ability to facilitate distributed
and autonomous innovation, the literature provides few insights into how autonomy is
exercised and how complementors innovate. Third, from the engineering perspective,
innovation is seen as unbounded (Yoo et al. 2012)—limited only by the availability
of components. Platforms introduced as a means for increased innovation within or-
ganizations, however, are limited by economic, structural, cognitive, and institutional
constraints (Yoo et al. 2010, 730).

Based on the identified shortcomings, Gawer (2014) proposes a third perspective
on digital platforms that bridges the gap between the economic and engineering per-
spectives. This third perspective is described as “organizational” and sees platforms as
evolving organizations or meta-organizations that “federate and coordinate constitutive
agents who can innovate and compete,” and technical structures with “a modular tech-
nological architecture composed of a core and a periphery.” In contrast to the economic
and engineering perspectives, the organizational perspective is explicitly sociotechnical,
conceptualizing platforms as a “sociotechnical assemblage encompassing the techni-
cal elements (of software and hardware) and associated organizational processes and
standards” (de Reuver et al. 2017, p. 126). The organizational perspective differs from
the engineering perspective in its view on innovation: The engineering perspective sees
platform innovation as unbounded, but the organizational view acknowledges that the
innovative capacity is influenced by organizational structures and practices.

However, although the organizational research stream acknowledges the bounded,
sociotechnical, and evolutionary characteristics of digital platforms, it has several lim-
itations. First, most extant studies adopt an owner-centric view, focusing on the way
that platform owners design platforms to maximize their own profits (Spagnoletti et
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al. 2015). Thus, the organizational stream gives limited attention to the challenges and
opportunities that digital platforms give user organizations. Without insight into the
way end-users and their organizations develop and use digital platforms, it is difficult
to understand how different configurations of platforms and user organizations might
enhance or impede innovation. Second, the owner-centric focus gives little attention
to the way in which legacy systems affect platform evolution. Today’s business organ-
izations often utilize and build on many different platforms and cloud services as an
integral part of their infrastructure. For example, Rolland et al. (2018) report on a
longitudinal case study of a digital platform for news production in a media company.
In this study, the digital platform provides novel opportunities for expanding the com-
pany’s digital infrastructure and supporting new services and ways of organizing jour-
nalists’ work. At the same time, this research shows the challenging dilemmas and the
balancing act between managing the inertia of legacy systems and the vast opportunities
provided by the platform ecosystem. Third, although the organizational stream empha-
sizes the evolutionary characteristics of digital platforms, it pays limited attention to
how these platforms come into existence. Most extant studies examine the evolution of
established platforms (Eaton et al. 2015).

In response to these shortcomings, a growing number of studies are adopting a
platformization perspective (Bygstad and Hanseth 2018; Islind et al. 2016; Poell et al.
2019; Térmer and Henningsson 2018), examining the way in which digital platforms
are created, how they evolve, and the way in which they interact with existing infra-
structures.

3 Theorizing platformization

Platformization has become a popular strategy for breaking away from a drifting digital
infrastructure (Térmer and Henningsson 2018) and making the digital infrastructure
more flexible (Battleson et al. 2016). Helmond (2015) uses the term to refer to the rise
of the platform as the dominant infrastructural and economic model of the social web,
while Islind et al. (2016) describe platformization as the socio-technical process of cre-
ating a platform. Bygstad and Hanseth (2018) define platformization as a process where
silo solutions are decoupled into a platform-oriented infrastructure.

In this paper, we also see platformization as the decoupling of systems into a plat-
form-oriented structure. However, we define platformization not only as the process
of picking apart but also as the process of putting back together. This implies that
platformization consists of two basic processes. The first process decouples systems,
information, and activities into modular components, and the second process comes
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from being able to recouple components that would otherwise be difficult or expensive
to combine (Normann 2001).

These insights are compatible with service-dominant logic (Lusch and Nambisan
2015), where innovation is seen to happen through the interrelated processes of ‘re-
source liquefaction’ and ‘resource integration.” From this perspective, resource liquefac-
tion is defined as the decoupling of information from its physical media. As information
is decoupled, it becomes a resource that can more easily be transmitted and recombined
by other actors. The availability of resources is measured in terms of ‘density,” where
maximum density occurs when the best combination of resources is mobilized for a
particular context (Normann 2001). Value is created and co-created through the inte-
gration of resources.

However, while service-dominant logic sees resource density as the decoupling of
information, we take a broader view and include the decoupling of systems. The reason
is related to the accessibility of information stored in legacy systems: Although the in-
formation is accessible in principle (Kallinikos et al. 2013), poorly designed interfaces
combined with tightly coupled systems in many cases make information difficult or
impossible to access and modify. To increase the availability of information for external
modification and use, legacy systems should be decoupled into smaller components
with clearly defined interfaces. For organizations with a large legacy of information sys-
tems, resource density can be increased in two ways: either through the decoupling of
information from its physical media or through the decoupling of legacy systems into
modular components.

Digital platforms with their layered modular structure are particularly well suited
for increasing resource density and facilitating resource integration (Yoo et al. 2012).
This is because digital platforms are characterized by standardized interfaces between
components—making them easy to access and combine within and across layers. The
platform also provides a venue where actors can access and exchange resources, thus
enabling resource integration and innovation.

However, the platform structure with its stable core and modular periphery not only
leverages resource density and enhances resource integration. The platform also pro-
vides a fluid structure that enables a dynamic reconfiguration of value paths. As work
processes are decoupled into modular applications, the processes can be reconfigured
and reallocated to the most appropriate part of the organization. This allows for a dy-
namic reconfiguration of work practices and organizational arrangement by interleav-
ing the decoupling and recoupling processes. Novel value paths will emerge—gradually
transforming the organization. Eric Evans (2006) describes the challenges involved in
achieving such modularity:
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The goal of the most ambitious enterprise system is a tightly interconnected sys-
tem spanning the entire business. Yet the entire business model for almost any
such organization is too large and complex to manage or even understand as a
single unit. The system must be broken into smaller parts, in both concept and
implementation. The challenge is to accomplish this modularity without losing
the benefits of integration, allowing different parts of the system to interoperate
to support the coordination of various business operations.

Concepts Activities involved References
Decoupling information from its | (Normann 2001; Lusch
physical media (Liquefaction) and Nambisan 2015)
Decoupling
Decoupling legacy systems into (Bygstad and Hanseth
modular applications 2018)
Recombining knowledge and (Fitzgerald and Stol
skills into new organizational 2017; Brown and
Recoupling forms and practices Duguid 1991)
Recombining applications and (Evans 2006; Zammuto
teams into domains et al. 2007)

Table 1. Platformization theorized.

4 Research method

4.1 Case background

Fieldwork was conducted within the IT department at NAV. NAV was established in
2006 following reform of the Norwegian welfare system. The reform involved a merger
of the formerly separate Employment Services and National Insurance Services. In ad-
dition, the reform involved a formal collaboration between NAV and municipal social
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services. In total, the organization employs approximately 19,000 people, of whom
14,000 are central government employees, and 5,000 are municipality employees.

NAYV has a dual responsibility: The agency stimulates the population’s work ability
to increase the number of citizens in active employment and supports them econom-
ically during periods when they are unable to support themselves. NAV redistributes
close to one third of the Norwegian national budget through programs such as unem-
ployment benefits, age pensions, and sick leave benefits. NAV forms the backbone of
the Norwegian welfare state, and most Norwegian citizens have contact with the agency
at some point.

The NAV IT department develops, maintains, and operates the information sys-
tems that support the organization. The IT department has approximately 700 em-
ployees and 400 consultants, and maintains and operates close to 300 applications. The
application portfolio is made up of several generations of solutions; from mainframe
systems to newer web-oriented applications, as well as standard systems that support
operations such as accounting, payroll, and document production. Efforts to increase
efficiency and automation have made applications increasingly interconnected. Histor-
ically, these dependencies have been addressed through centralized control and staged
deliveries, and software development has been outsourced to external suppliers. How-
ever, although the number of errors has been reduced, the delivery method has proven
inflexible and expensive.

Therefore, in 2017, the organization changed its development and sourcing strategy.
To increase flexibility and reduce costs, NAV moved from centralized control and out-
sourcing of software development to internal ownership and a distributed governance
model. This study focuses on how this transition was enabled by changes in the digital
infrastructure and organizational structure through the process of platformization.

4.2 Data collection

Most data were collected by the first author between March 2017 and May 2019. We
used three methods to collect data: interviews, participant observations, and document
analysis. First, we conducted a total of 38 interviews (see Table 2). Of these interviews,
23 were recorded and transcribed. The interviews lasted between 45 and 60 minutes.
Because of their sensitive nature, not all interviews could be recorded. In these cases, we
took notes and added more extensive remarks shortly after the interviews ended.
Informants were chosen from across the IT department based on a snowballing
strategy, where one informant suggested the next. Most informants worked on a large
ongoing modernization project (the Parental Benefit project) that developed software
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Roles IT architec- | Parental Bene- | Other sections Total
ture section [it project
Senior execu- | 1 2 3 6
tives
Project man- 4 4
agers
Team leads 4 2 6
Developers 8 4 12
Architects 3 4 1 8
Case workers 2 2
Total 4 22 12 38

Table 2. Overview of interviews

support for improved management of parental benefits. Parental benefit is a welfare
benefit intended to compensate parents for loss of income in relation to the birth or
adoption of a child. Parental benefits payments were administered on an IBM main-
frame solution introduced in 1978, and the project was a step toward replacing the old
system with more flexible and integrated systems support. With an estimated cost of
close to 1.3 billion NOK, the Parental Benefit project was the largest ongoing devel-
opment project within the Norwegian public sector at the time of data collection and
provided unique insight into the challenges of replacing legacy systems. The project also
gave us insight into the transition from staged to continuous development practices in
large-scale organizational settings. In addition to the Parental Benefit project, several
informants worked in the section for the IT architecture section. The IT architecture
function in NAV has traditionally been responsible for ensuring consistency and sus-
tainability across projects and has had considerable influence on decisions related to
technology and architecture. With the transition from a centralized to a distributed
decision model, the I'T architects were assigned to development teams, consequently
losing some of their influence over technology and architecture decisions.
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Another important data source was participant observations. The first author was
able to move freely within the I'T department. She could also attend most meetings and
social gatherings. Considerable insight was gained through informal conversations by
the coffee machine and encounters in the hallway. Observations and conversations were
documented extensively in a field diary.

The data also included a significant volume of documents collected from internal
and external websites and archiving systems. Among these documents were govern-
ment white papers, procurement documents, design specifications, project reports, and
project websites. The first author was given an e-mail address and had access to most
internal documents, including calendars, project wikis (Confluence), and issue track-
ing systems (JIRA). In addition, online conference presentations by NAV employees
were transcribed and analyzed. The transformation of NAV has attracted considerable
attention in the software development community, and NAV has presented the change
process at a series of practitioner conferences in Norway.

4.3 Data analysis

Data analysis was iterative and overlapped with data collection, thus granting flexibility
to respond to emergent themes (Eisenhardt 1989). Specifically, the data analysis can
be described as an iterative four-step process. First, we deductively started from a plat-
formization framework derived from the platform literature. This framework indicat-
ed that platformization consisted of two separate but related processes: One involved
dismantling legacy systems (Bygstad and Hanseth 2018), and the other involved an
altered organizing logic (Yoo et al. 2010). We labeled the first process ‘decoupling,” and
the second ‘recoupling,” where decoupling referred to the dismantling of systems, and
recoupling referred to the associated organizational changes.

Second, we used an open coding procedure to discover concepts and their properties
and dimensions (Charmaz 2014). We manually coded the data using colors and an-
notations. We developed descriptive codes capturing the informants’ views and re-
flections on the organizational and technological changes leading up to the transition.
Following the actor-centric principle of interpretive research, we identified what was
perceived as a problem, by whom it was perceived as a problem, and solutions pro-
posed. For instance, an informant described the problems involved in operating several
technical platforms simultaneously. He suggested that these problems had been solved
through standardization on a single application platform, separating the application
layer from its underlying technical resources. From this, we arrived at the code ‘Sepa-
rating technical infrastructure from the presentation layer.” Similarly, an informant de-
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scribed how tightly coupled systems required extensive coordination between projects.
This was, according to the informant, addressed by dismantling legacy systems into
modular components that could be developed and managed independently. From this,
we derived the code ‘Legacy systems are dismantled into smaller components.’

Third, we merged the descriptive codes with the theoretical constructs derived in
the first step of the analysis by identifying empirical examples of decoupling and re-
coupling, thus describing how these processes unfolded in the organization. Through
discussions with colleagues, we were made aware of the similarity between our concep-
tualization of decoupling and recoupling and the concepts resource liquefaction and
resource integration found in service-dominant logic (Lusch and Nambisan 2015). This
insight was fed into the analysis, thus triggering an understanding of decoupling as a
process of picking apart, and recoupling as a process of putting the pieces back togeth-
er. A mapping between theoretical constructs (decoupling and recoupling) and their
associated descriptive codes is given in Table 3.

5 Results

In the following, we present the results of the study. We begin by describing the pro-
cess of decoupling, before describing how recoupling unfolded in the study. Figure 1
provides a timeline of the most important events identified in relation to each process.

N N N N N N N N
o o o o o o o o
Iy = = =3 = = = [
N w > [ o ~N o ©
5
Ll -
Standardizing on a single Kubernetes-based application
DECOUPLING application platform platform is established
«Plan-build-run» - X «  IT department reorganized
RECOUPLING hisrarchy introduced The DigiSyFo-project + More multidisciplinary teams a First product domain
pilots new software continuous deliveri ished
I delivery model
SLEM-method introduced

New sourcing strategy

Figure 1. Events relevant to the platformization processes in NAV.
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Decoupling

between technical
infrastructure and

presentation layer

Constructs Descriptive Excerpts
code
Decoupling “We abstracted away some of the complexity by saying that if you are

going to build an application, then you should not have to think about
which operating system and network protocols to use, and low-level

technical things.” (Architect IT, section for IT architecture)

Decoupling of
legacy systems

into smaller

“Systems should be broken up into products then that can be
developed, tested and operated separately. Rather than one big lump,

you need several separate components. In this way, you avoid all the

Recoupling

components coordination which takes a lot of time. If my component is dependent
on your component, we have to make sure that your component is
released before my components and so on. This is very demanding.”
(Software developer, Parental benefit project)

Establishing “This project aimed to develop digital solutions for sick leave services

independent teams

targeting employees, employers, health personnel and NAV employees
managing the services. The project was organized in two teams and it
was decided to give the teams ‘autonomy’; defined as giving the team
members freedom to work in close cooperation with product owners
and users to decide the scope of the work, to take ownership of their
processes and practices, and to take responsibility for the interfaces with
other systems in a proactive manner.” (Team member from the first

independent team).

Establishing

product domains

“The idea behind domain-driven design is that it is much more
important to organize for flow: Optimal flow in your organization and
in your code. And you do this by minimizing coordination—chattiness
across [the organization]. You want to cluster things that naturally
belong together and keep things that do not belong together apart. You
cluster people and code into domains and domain areas. Then you get a

closer connection between people within a domain.” (Senior executive)

Table 3. Examples of theoretical constructs and associated codes

Vestues & Rolland:

Platformizing the Organization through Decoupling and Recoupling



Scandinavian Journal of Information Systems, 2021 33(1), 17-34

5.1 Decoupling legacy systems (2012-present)

The digital infrastructure was decoupled in two stages: First, the organization was
standardized on hardware and middleware through the introduction of a common ap-
plication platform. Second, legacy systems were rewritten as modular applications.

First decoupling phase: Establishing a platform core. The first phase began in 2012
when NAV introduced the agency’s first application platform. Previously, each project
had been responsible for specifying and establishing its own technical infrastructure,
resulting in a multitude of different technological platforms. Technical heterogeneity,
combined with manual deployment and provisioning, made application management
error-prone and time-consuming. To reduce error rates and increase efficiency, NAV
decided to standardize on a single platform and streamline operations management.
The application platform, which was named ‘the Cloud, was based on virtual server
technology, where JBoss and WebSphere middleware ran on a Red Hat Linux operating
system. Software development projects were instructed to use the platform, thus re-
ducing heterogeneity and simplifying deployment and provisioning. The introduction
of virtual server technology reduced hardware costs, and semi-automated provisioning
reduced the setup time from weeks to minutes. By standardizing on a single application
platform, projects no longer had to spend resources on choosing and setting up tech-
nical infrastructure.

Let me give you an example. In the first project I worked in - it must have been
in 2006, we used a lot of time, not only to decide which application platform to
use but also choosing the operating system it would run on. A project destined
to build a case tool would spend a lot of time deciding whether the application
should run on Windows or Linux, or if it should run on a mainframe solution.
We spent a lot of time doing this. And projects don't spend time doing this an-
ymore. It’s been standardized. Everyone just has to relate to it (Architect in IT
architecture section).

Most systems were migrated to the application platform, and by the end of 2015, the
plethora of hardware and middleware technologies had been reduced to three technical
platforms: 1) the application platform (the Cloud); 2) Arena, an Oracle forms-based
system for managing follow-up activities related to employment; and 3) InfoTrygd, an
IBM mainframe system from 1978 used to manage individual benefits.

However, although the platform abstracted the underlying complexity and simpli-
fied provisioning and deployment, the applications were still large and interconnected.
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To manage this complexity, the organization centralized operations and banned pro-
jects from releasing their own applications. Deployments were restricted to four yearly
releases, where all changes had to be approved and deployed by the Operations depart-
ment. A single release could include 80 000 development hours.

In 2014, we had a major delivery of approximately 80 000 development hours.
[...] it’s the biggest we've had. Most of them are around 40-50 000 (Project man-
ager, NAV).

Coordinated releases and centralized control reduced the number of errors, but it
could be months from the time a feature was developed until it was available to us-
ers and development teams. It also increased complexity as developers were forced
to anticipate needs, and “think about everything” upfront.

Second decoupling phase: Establishing a variable periphery of applications. To
reduce the complexity of the digital infrastructure, in 2017 NAV began to decouple
monolithic systems into modular applications. To facilitate the process, the organi-
zation introduced a second application platform. The application platform was based
on Kubernetes, an open-source framework for managing software containers. In this
way, NAV was able to design its own platform, offering only a subset of the function-
ality available on the Kubernetes platform. A software container has its own filesystem,
CPU, memory, and process space, and as they are decoupled from the underlying in-
frastructure, they are portable across clouds and operating systems. By containerizing
applications, they could easily be migrated between platforms.

As part of the migration process, large systems were also broken down into smaller
applications— thus reducing complexity. The modularized architecture made it possi-
ble to deploy and manage applications independently. This was also one of the main
goals for introducing the new application platform: to introduce a distributed gov-
ernance model where each team could deploy and manage their own applications. In
this way, applications could be developed and released at the discretion of the team,
thus increasing the rate of change. With the new governance model, release rates were
increased from once every few months to several times a day. As release rates increased,
so did the feedback and development speed. One manager described the transition
from the old to the new structure as “taking a super-tanker and splitting it up into 100
speedboats” (Section manager in the IT department).

An important prerequisite for the distributed governance was automation of oper-
ations management: The platform provided fully automated services for tasks such as
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provisioning, deployment, and load balancing. This meant that applications could be
managed without expert knowledge in operations management, enabling teams to take
responsibility for their own applications. A team lead for the platform team stated:

Kubernetes is the open-source framework that comes from Google. It is all of
Google’s experience over the last 15 years with how to manage infrastructure
rewritten by the same people. It’s like taking the world’s best operations person
and fully automating him. That’s what Kubernetes is. It provides a lot of tools
for running in production, which makes it more robust, and more scalable and
everything.

To ensure that the transition from centralized to decentralized governance did not re-
sult in chaos, NAV introduced the concept ‘white-listing.” Applications were white-list-
ed if they were sufficiently low in complexity and had few external dependencies. Only
white-listed applications could be managed by the development teams. Complex appli-
cations still had to be managed by the Operations department.

5.2 Recoupling the organization (2016-present)

The recoupling of NAV can be seen to progress in two overlapping stages: In the first
stage (2016 and onward), NAV introduced a distributed service delivery model, where
multidisciplinary teams began to develop and maintain their own applications. In the
second stage, teams and applications were recombined into product domains.

First recoupling phase: Establishing multidisciplinary teams. In 2016, NAV initi-
ated a project that would pilot a new software delivery model. The project, which we
called DigiSyFO (short in Norwegian for Digital sick leave follow-up), was responsible
for digitizing follow-up activities related to sick leave. The project had two goals: First,
the project would digitize follow-up, transferring communication between the employ-
er, general practitioners, and NAV from analogue to digital media. Second, the project
would pilot a new software delivery model, where staged deliveries and centralized con-
trol were replaced by multidisciplinary teams that were responsible for the entire soft-
ware delivery cycle. Software would be developed and released continuously. Whereas
other projects employed a staged delivery model with a handover between stages, the
Digital Health project took responsibility for all parts of the development cycle, inter-
leaving activities such as design, development, and operations.
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The project was initially set up with a single team with less than ten members
consisting of two UX designers, two subject matter experts, one software archi-
tect, one developer, operations support, and agile coaches. This grew to approxi-
mately 22 project members nine months into the project (Agile coach in the IT
department).

Although most of the developers were hired consultants, the project was planned
and managed by NAV employees. This differed from other projects, where software
development and maintenance were outsourced to consultant companies through
so-called responsibility contracts. The project was deemed a huge success, receiv-
ing the government’s digitalization reward based on outstanding achievement. The
chairman of the jury summarized the project as follows:

This year’s winners are a good example of how things can be done in new ways
and deliver services that streamline public management and make life easier for
users. Both the government and Difi [short in Norwegian for Agency for Public
Management and eGovernment] have high expectations for digitalization of the
public sector (Director at the Norwegian Digitalization Agency).

Following the success of the Digital Health project, NAV decided to implement the
new delivery strategy across the organization. This required a series of changes: First, the
agency changed the sourcing strategy, moving from outsourcing to insourcing of soft-
ware development. As responsibility contracts expired, they were replaced by capacity
contracts where consultants were hired by the hour.

Development has been outsourced to consultant companies through traditional
management contracts where the supplier has had independent responsibility for
the system and maintenance. Now, NAV is taking over this. We have a different
sourcing model where we hire people depending on our capacity instead of giv-

ing the supplier total responsibility (Agile coach in the IT department).

Second, the IT department was reorganized, replacing the hierarchical organization
with a matrix structure. Whereas employees in the old structure were organized accord-
ing to their role in the deployment cycle (planning, development, or operations), in the
new structure, employees were grouped according to their competence field.
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Third, software was developed by multidisciplinary teams that assumed responsibil-
ity for the entire software development cycle. In this way, development teams were able
to learn from their actions and improve accordingly.

Fourth, the organization began to employ developers. Until this point, NAV had
had few software developers of its own. Instead, the I'T department was staffed to con-
trol suppliers and supervise projects. Development and maintenance of the NAV core
systems had been outsourced to 15-20 different consultant companies, each pursuing
its own goals and targets.

We [NAV] had decided not to code ourselves. So, there we were, with 200-
250 person-years, supervising 300-400 consultants. We were busy specifying
needs and running tendering competitions and stuff like that, and sometimes,
the needs proved too expensive. Then, we had to go back and clarify some more
needs. So, there we were, managing and coordinating, being an intermediary
[between the business side of NAV and the consultant company]. With roles
that made make sure that the system was technically sound and things like that.
But of course, it is quite difficult to control 15-20 suppliers, who all have their
own interests and needs. How do you control them across 300 systems? How
do you ensure the quality of the code base? Well, you can’t. That’s impossible
(Manager in the IT department).

With the strategic shift, NAV gradually assumed responsibility for developing and
maintaining the core systems. The goal was to increase the in-house development
capacity and use consultants only during peak periods and to provide expert knowl-
edge. The focus changed from controlling subcontractors to developing and main-
taining the systems.

Second recoupling phase: Establishing product domains. As the applications
became increasingly decoupled, the development teams could work more indepen-
dently. However, many applications were part of larger value paths, and had to be
developed in close relation to other systems and teams. A developer for the Parental
Benefit project stated:

In my experience, when people don’t see the value chain they’re contributing to,
they begin to sub-optimize. It is artificial to say that you have a truly autono-
mous team in the area of Parental Benefit. All components and all applications
support the same decision process.
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To address dependencies, applications were grouped into functional domains, where a
domain would contain several applications and teams.

The idea behind domain-driven design is that it is more important to organize
for low. Optimal flow in the organization and in the code. And this is done by
minimizing coordination and chattiness. You must bundle the things that be-
long together and keep the things that don’t belong together apart. You bundle
people and code in domains. People within a domain will be more closely linked

(Manager in I'T department).

By focusing on domains, NAV was able to establish value paths that transcended the
organization. However, the domains had to be established gradually, one at a time. In
this way, they could learn from the experiences from one domain before establishing
the next.

The goal is to remove boundaries between departments. But you can't do that
by changing everything at once. All 19 000 employees. Because that won’t work.
Instead, you can do what we are doing. Establish one domain at a time. Gain
experience and prove to the organization that it works. Then you establish the
next domain (Senior executive in the Parental Benefit project).

As a principle, no legacy systems were brought into the domains. Domain teams would
manage only new applications. In practice, NAV found that they had to make excep-
tions to this rule. In some cases, it was more practical to give domain teams responsibil-
ity for legacy systems while they were being dismantled and reimplemented.

By creating cross-cutting domains, NAV was able to improve flow and collabora-
tion, without physically reorganizing employees. And by establishing one domain at a
time, NAV could learn and adapt, gradually restructuring the organization and rede-
signing the service delivery. At the time of writing (September 2019), the organization
had established three domains.

6 Discussion

The purpose of this study was to provide insight into how platformization unfolds
within organizations. Platformization is often described as a process of establishing core
services and an ecosystem of complementors (Benlian et al. 2018; Bygstad and Hanseth
2018; Cusumano 2010). However, we take a broader view, and draw on the concepts
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Concepts Scope of theorizing Manifestation in the case
Decoupling legacy systems Monolithic systems are gradually reimplemented
into a platform-oriented as modular applications through application of
structure microservices

Decoupling
Decoupling information As systems are reimplemented, a growing number
from its physical media of manual operations are automated—Iliquefying
(Liquefaction) data through the Kubernetes platform
Recombining knowledge and | Knowledge and skills are recombined through the
skills into new organizational | formation of multidisciplinary teams
forms and practices
Recoupling
Recombining applications Applications and teams with stronger
and teams into domains dependencies are recombined into product
domains
Interaction | Cyclic interaction of Decoupling provides a stable platform for
of decoupling | decoupling and recoupling new combinations of knowledge and skills to
and recou- emerge. In turn, recoupling provides new flexible
p[ing organizational forms and practices for changing
existing infrastructure into a platform architecture

Table 1. Platformization theorized.

of decoupling and recoupling to theorize how digital platforms enable new ways of or-
ganizing and delivering services in an interorganizational setting characterized by mon-
olithic legacy systems and hierarchical structures. Empirically, we conducted a longitu-
dinal case study of a platformization process in a Norwegian government organization,
NAYV, covering a period of seven years. Our detailed account of the platformization
process in the case uncovers the way in which digital platforms pave the way for a reor-
ganization of service delivery where outsourcing of development activities and a staged
delivery model are replaced by continuous software development and cross-organiza-
tional collaboration. In the following, we draw on these empirical insights (as summa-
rized in Table 4) and on extant literature to advance theory about platformization. In
so doing, this paper provides three distinct contributions. Our first contribution is our
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theorization of how platformization involves processes of decoupling that can trans-
form legacy systems into a modular platform architecture. In this way, decoupling does
not merely provide a platform in addition to or on top of the existing digital infrastruc-
ture as presented in extant literature (Bygstad and Hanseth 2018; Islind et al. 2016),
but instead, transforms the digital infrastructure into a working platform. Our second
contribution is related to how platformization through processes of recoupling affords
recombination of knowledge and skills into new organizational forms and practices.
This gives an organization the capability to change infrastructures flexibly. The third
contribution is our proposal that platformization requires cyclic interaction between
processes of decoupling and recoupling in the sense that decoupling provides increased
stability (i.e., a platform core) for new knowledge and skills to emerge, and in turn,
recoupling implies increased flexibility and competence for change. Henceforth, the
processes of decoupling and recoupling, although distinct, feed each other cyclically,
so that if organizations have one without the other, they will not be able to implement
platformization.

We begin by discussing the concept of decoupling before recoupling. Finally, we
discuss how the concepts of decoupling and recoupling interact over time.

6.1 Decoupling: transforming legacy IS into platforms

By emphasizing decoupling as a strategy for renewing technology, we contribute to
existing literature by suggesting that digital platforms provide a means for replacing
legacy systems, thus addressing issues related to innovation along the periphery and
at the core. Viewing platformization as a strategy for replacing legacy systems comple-
ments studies that see platformization either as a process of establishing platforms from
scratch (Benlian et al. 2018; Islind et al. 2016) or as a process of masking legacy systems
behind applications’ programmable interfaces in an effort to increase innovation at the
periphery (Bygstad and Hanseth 2018).

Decoupling corresponds to Islind et al.’s (2016) description of platformization as
the process of establishing a digital platform. However, whereas Islind et al. describe
platformization as the process of establishing a platform alongside existing infrastruc-
ture, we see decoupling as a process of establishing a platform structure across the ex-
isting infrastructure. Therefore, Islind et al. describe a case of green-field development,
where the platform is established de neuvo—not having to relate to existing systems
and practices. In contrast, the present study is of brown-field development, where the
platform is tailored to the existing infrastructure. Our observations correspond to de-
coupling as described by Benlian et al. (2018), who identify it as unfolding on the
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infrastructure and application levels. Benlian et al. see decoupling as a general trend
and a consequence of cloud computing. However, we take a more specific approach
and see it as a strategy of technological renewal, enabling the gradual introduction of
platform-oriented logic in existing infrastructures. This difference is important, because
although the efliciency and transformative impact of platform structures have been
proven through successful implementations, such as Apple (Eaton et al. 2015), large-
scale organizations with a legacy of existing systems and practices are finding it hard
to transition from tightly coupled architectures. In this vein, our conception of decou-
pling provides a strategy for gradually and continuously renewing technology which is
applicable to even the most entrenched infrastructures. At NAV, decoupling progressed
in two steps. In the first step, application systems were decoupled from their underlying
digital resources through the use of virtual servers. Virtualization technologies provided
increased elasticity as resources could be dynamically scaled up and down (Benlian et
al. 2018). In the second step, legacy systems were decoupled into smaller applications.
The container platform enabled reuse of third-party services and facilitated decoupling
through the use of web protocols (i.e., SOAP and REST).

The use of platformization as a means for increased flexibility and innovation in dig-
ital infrastructures has been addressed by Bygstad and Hanseth (2018). In a multilevel
study of a large e-health initiative, they examine the way in which a layered architecture,
where legacy systems are encapsulated in the platform core, creates a platform-oriented
infrastructure. Bygstad and Hanseth describe a process where legacy systems are encap-
sulated and hidden from application developers. However, we describe a process where
legacy systems are gradually replaced. Rather than seeing these differing strategies as
different and opposing, they should be seen as complementary and potentially mutu-
ally enabling, where the encapsulation of legacy systems might be seen as an aid, or a
preliminary stage on the way toward renewing and replacing legacy systems. Although
the approach proposed by Bygstad and Hanseth increases external innovation (offering
complementors services which enable innovation), it leaves legacy systems mostly un-
changed. Therefore, the strategy fails to improve the maintainability and evolvability
of the legacy systems, which was seen as the main goal of the decoupling process as it
unfolded at NAV. Decoupling legacy systems provided the agency with a set of modular
components that could be combined and recombined into new products and services
(Henfridsson et al. 2018), thus increasing resource density and the probability of inno-
vation (Lusch and Nambisan 2015). The modular structure enabled the reallocation of
applications to the most suitable actor in the organization (Normann 2001). In prac-
tice, with a large legacy of aging systems, it might not be realistic or desirable to replace
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all systems. Therefore, renewal be achieved through a combined strategy where some
systems are hidden while others are replaced.

6.2 Recoupling: enabling new forms of organizing

In this study, we found that decoupling the legacy systems paved the way for an alterna-
tive method of organizing: Centralized control was replaced by a distributed structure
where independent development teams were responsible for developing and managing
applications. Teams were composed of technology experts and business domain repre-
sentatives. This enabled innovation through the recombination of skills and knowledge
across departments and subject domains (Brown and Duguid 1991). Thus, we propose
that the process of recoupling allows for recombining knowledge and skills that enable
flexible change in organizations.

At NAV, as most applications belonged to larger value chains, teams that were re-
sponsible for developing related functionality were combined into service domains.
In this way, decoupling the digital infrastructure enabled the formation of a relatively
self-contained, self-adjusting system of loosely coupled actors (Lusch and Nambisan
2015), where actors contributing to common value chains were more closely connected
than actors contributing to different value chains (Evans 2006). Teams and domains
transcended the matrix organization in a fluid structure, where employees could be
dynamically combined and recombined in response to emergent needs (Ciborra 1996;
Schreyogg and Sydow 2010).

These findings complement the platform literature by highlighting the way in which
digital platforms enable restructuring of organizations through the dynamic recombina-
tion of teams and applications. By simultaneously opening the black boxes of technol-
ogy and organization (Zammuto et al. 2007), we move beyond an inter-organizational
perspective (Eaton et al. 2015; Yoo et al. 2010) and explore the way in which digital
platforms facilitate innovation within organizations. From this intra-organizational
view, digital platforms enable the recombination of not only digital resources (Hen-
fridsson et al. 2018) but also knowledge and skills across sections and departments,
further increasing the agency’s potential for innovation.

The teams were composed of business and technology experts, providing the teams
with the skills and knowledge to develop and manage applications independently.
Combined with a modular platform where applications could be deployed in isolation,
the teams were able to assume responsibility for all parts of the development process—
from the inception of an idea until a service was eventually turned off. In this way, the
organization was able to move from staged development, where different departments
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were responsible for different parts of the development process, to a continuous process
in which one team was responsible for the entire software development cycle (Fitzgerald
and Stol 2017). By shifting from the staged development practice to a continuous and
network-oriented approach, NAV facilitated innovation across teams (Lusch and Nam-
bisan 2015). These findings confirm insights from the software engineering literature
where practices and continuous development are seen to enhance innovation through
feedback and learning (Fitzgerald and Stol 2017). We complement these insights by
exploring the way in which digital platforms can enable continuous development prac-
tices on a large scale. Practices of continuous development enabled feedback from users
to be recombined into future versions of the service—thus adding an additional stake-
holder in the recoupling process.

Although the concept of recombination is not new (Henfridsson et al. 2018; Lusch
and Nambisan 2015), this research contributes by highlighting the interrelation be-
tween social organization and technical infrastructure, simultaneously opening the back
boxes of technology and organization (Zammuto et al. 2007). As the teams are formed
across existing structures, organizational recoupling is less prone to the knowledge dis-
ruption associated with structural recombination (Karim and Kaul 2015). However, at
NAV, the transition from centralized to distributed control inferred a considerable shift
in the power structures—where decision authority was transferred from centralized and
coordinating roles to development teams. Therefore, the transition faced considerable
resistance from parts of the organization, requiring coordinated efforts and persuasion
at all levels of the organization. However, these issues are beyond the scope of this re-
search.

6.3 Interaction between decoupling and recoupling

Grounded in this research, we theorize that processes of decoupling and recoupling in-
teract cyclically, where decoupling increases the potential for recoupling and vice versa.
Specifically, the analysis revealed that the process of decoupling provided new ways of
organizing the development of information systems—thus increasing the organization’s
capacity to recouple. Similarly, the recoupling of the organization produced new or-
ganizational capabilities for renewing information systems, which, in turn, facilitated
further decoupling (see Figure 2).

Consistent with previous research, this study showed that the decoupling of the
digital infrastructure enabled a recombination of services (Benlian et al. 2018) and the
introduction of an alternative organizational logic (Yoo et al. 2010). This research com-
plements these studies by emphasizing platformization as an emergent phenomenon,
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Figure 2. Interaction between decoupling and recoupling over time.

exploring the way in which the hierarchical organization is gradually and incrementally
replaced by a distributed model.

NAYV began by establishing one domain, and based on these experiences, continued
to establish others. This incremental approach also faced resistance, as a proven track
record (where independent development teams outperformed traditional project deliv-
eries in terms of efficiency and flexibility) was a powerful and convincing argument in
discussions with sceptics. In this manner, the incremental approach reduced resistance
and increased the likelihood of a successful transition. With this incremental approach,
the platformization process became a process of continuous organizational improve-
ment, where feedback from one cycle was fed into subsequent cycles, allowing for a
gradual and knowledge-based transformation of the organization.

7 Conclusion

This research presented a longitudinal study of the platformization of a large digital
infrastructure. We found that through the decoupling of the digital infrastructure,
the organization was able to dynamically recouple software components, skills, and
knowledge into new and innovative services. We also found that the platformization
unfolded cyclically, where the decoupling of applications enabled the recoupling of the
organization, and the recoupling of the organization enabled further decoupling of the
infrastructure.

As this research is based on a single case study, it is inevitably subject to several
limitations. For example, the results cannot be validated across cases (Yin 2013). In ad-
dition, change processes of the magnitude described in this case study take a long time.

m Vestues & Rolland:
Platformizing the Organization through Decoupling and Recoupling



Scandinavian Journal of Information Systems, 2021 33(1), 29-34

Although the transformation of NAV seemed successful, a two-year study is too short
to draw any decisive conclusions. Thus, additional fieldwork is needed.

We observed the change process as it was unfolding—following events over a two-
year period. Therefore, the findings suggest a path but are not conclusive regarding the
outcome of the change process. Further studies are needed to provide detailed insights
into the precise shortcomings and advantages of the decoupling process, where decou-
pling is investigated in a later stage of evolution.
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Abstract

A growing number of scholars and practitioners
have recognized that value is defined and cocreated by
citizens and that citizens must be involved in the
service delivery process to improve the quality and
efficacy of public services. Central to this service-
dominant logic is that public sector organizations
cannot manufacture value for citizens, they can only
make a value proposition that the citizen might choose
to use. Hence, value must be cocreated. However, this
cocreation  entails — accommodating  cocreation
practices with millions of users. Currently, cocreation
is often limited to involving a carefully selected set of
users in crafting requirements early and/or measuring
user satisfaction upon service launch. There is an
empirical blindspot in the current literature in terms
of how to shape service delivery in a way that is
capable of effectively capturing emergent and
process-oriented value cocreation across large user
groups. Through a longitudinal case study of the IT
department at the Norwegian Labour and Welfare
Administration (NAV), which provides services to
millions of users, this paper explores how digital
platforms are used to transform value cocreation into
a process of continuous improvement. We find that
adopting a process-oriented approach for cocreation
within public sector organizations requires structural
changes, including sourcing strategy and governance
structure. We also show the importance of digital
platforms in increasing the efficiency of cocreation.
We discuss how these structural changes were made
and the role played by digital platforms in achieving
these changes.

1. Introduction
Public sector organizations are under strong and

increasing pressure to improve their service delivery.
In particular, issues have been raised about inadequate

response to emergent demands [1, 2] and lack of
citizen involvement [3].

This calls for a transformation of public sector
organizations where they become more attuned to
citizens’ demand for emergent service delivery, with a
focus on value creation as a process where value is
cocreated and negotiated through the ongoing
collaboration between public sector organizations and
citizens. Crucially, this underscores the importance of
recognizing the context-dependent and emergent
nature of value, where the perceived value of a service
will change in line with changing user expectations
and knowledge. Successful service delivery therefore
requires a longer-term, process-oriented approach
where public sector organizations continuously seek
knowledge, feedback and information from citizens,
which in turn are used to continuously improve service
delivery.

In practice, adopting a process-oriented approach
has proven difficult. Citizen input and feedback are
generally used to cocreate requirements at the
beginning of a project or measure user satisfaction
after services are launched [4]. This signifies the
remains of a manufacturing-oriented logic that
effectively obstructs public sector organizations’
capability to respond to emergent citizen needs [3].

The existing literature predominantly focuses on
cocreation during early design and specification
phases, where user feedback is directly transmitted
from citizens to service providers [5-8]. However, to
achieve the promises of a service dominant logic [3,
9], there is a need to address cocreation as an ongoing
process, where cocreation is mediated throughout the
entire service delivery cycle. Public administrators are
therefore exploring novel means to achieve more agile
and continuous value cocreation [10]. In this regard,
digital platforms have significant potential to realize a
more process-oriented approach. This is due to the
digital platform's ability to mediate between service



providers and users and scale up user engagement
through mediated forms of cocreation [11, 12].

Recently, calls have been made for improved
insight into the ways in which feedback from users is
captured and reintegrated at a service level and the role
of technology in such forms of value cocreation [5,
13]. Answering to these calls, this paper examines the
following research question: How do digital platforms
promote process-oriented, mediated value cocreation
in public sector organizations?

To answer this question, we draw on insights from
a longitudinal case study of the IT department in the
Norwegian Labour and Welfare Administration
(NAV). NAV serves millions of users, has almost 19
000 employees and is responsible for redistributing
one third of the national budget through schemes such
as age pension, sick-benefit, and disability benefit. In
2017, NAV made radical changes to its service
delivery model, moving from a manufacturing-
oriented approach towards more process-oriented
service delivery. We aim to contribute by explaining
how adopting a process-oriented approach for value
cocreation in NAV required structural changes,
including sourcing strategy and governance structure.
We also show the key role of digital platforms in
capturing and reintegrating feedback into subsequent
service delivery cycles.

The rest of the paper is organized as follows: In
section 2, we present an overview of the literature on
value cocreation, followed by a review of the literature
on digital platforms within the public sector, before we
present the theoretical framework that was used to
analyze our data. In section 3, we describe the research
setting and methods, while section 4 presents our
findings. Finally, in section 5, we discuss how these
structural changes were possible and the role of digital
platforms in achieving these changes before making
concluding remarks.

2. Theoretical background

Value cocreation denotes a logic of value creation
where value is seen as created in the interaction
between provider and users [9, 14]. In the following
sections, we begin by discussing value cocreation in
the public administration literature before exploring
the way in which digital platforms might affect value
cocreation. Finally, we present our theoretical
framework.

2.1 Cocreating public services
Public sector organizations have traditionally

been dominated by a manufacturing logic, where value
is seen as created by a service organization and

delivered to citizens who take the role of passive
consumers. This logic has, however, come under
increasing criticism for failing to address the complex,
fragmented, and emergent needs of citizens [3, 13, 15]

As a consequence, researchers have identified an
alternative logic, where value is seen as cocreated in
the interaction between public sector organizations
and citizens [9, 15]. Central to this service-dominant
logic is that public sector organizations cannot create
value for citizens—they can only make a “value
proposition” that the citizen might choose to use [3, 9].
Hence, value is created in use (“value-in-use”) [3].

Furthermore, service-dominant logic emphasizes
that value propositions and their potential to create
value for citizens depend on the social context in
which the service is offered [16]. As the context
changes, for instance, as citizens acquire new
knowledge or appropriate new technology,
preferences and needs will change. If services are to
be perceived as valuable over time, public sector
organizations must therefore continuously seek
feedback from citizens and improve value
propositions accordingly. The ability to sense and
respond to evolving needs requires agility and
responsiveness on the part of public sector
organizations, often contradicting  established
structures that favor internal efficiency over external
efficacy [13].

A founding idea in service-dominant logic is that
value is cocreated through the interaction between
suppliers and users. It pinpoints the challenge of
shifting from a supply-side focus in the delivery of
public services to a demand-side focus. There are,
however, three shortcomings in the manner in which
value cocreation has been employed in the context of
public sector services. First, the cocreation between
citizens and the supply side is assumed to take the form
of direct engagement and interaction. For all its merit,
direct involvement of citizens is only feasible for small
populations; the scaling of participatory methods of
technology development by necessity needs to find
indirect, mediated forms of representing citizens’
voices [17, 18]. Second, common for much of this
research is an emphasis on “the involvement of
citizens in the initiation and/or design of public
services” [8], most often neglecting cocreation in later
stages of service delivery [13]. Third, the extant
literature pays little attention to the role of
communication technology in promoting value
cocreation in public sector organizations [5, 13].

Recently, digital platforms have emerged as a
promising approach to transforming public sector
organizations and increasing the capacity for
cocreation. In the following section, we give a short
overview of the way digital platforms have been



addressed in the public administration literature and
discuss the way in which platforms might enable
increased value cocreation.

2.2 Digital platforms in the public sector

Digital platforms enable innovation [12], value
cocreation [19], and user involvement [11] and have
been studied as a means for increasing public and
private value creation [20]. From an economic
perspective, platforms create value by acting as
mediators between two or more categories of users
who would otherwise not connect [21, 22], while they,
from an engineering perspective, are seen as
technology foundations that enhance generativity and
innovation through their layered modular structure
[12,23].

The advent of platform ecosystems is radically
transforming the way private and public sector
organizations interact with their users. Digital
platforms let governments tap into existing
communication channels [24, 25], thereby engaging
citizens in the arenas they know. For instance, Hand
and Ching [26] examine how social media platforms
such as Facebook and Twitter let citizens engage with
police agencies, while Nam [27] explores the way in
which digital platforms enable discussions about rule
making between citizens and other stakeholders.
Similarly, many studies explore the challenges and
opportunities relating to open government data,
focusing on issues such as innovation [28], civic
engagement [29], and the design of open data
platforms [30]. Public sector platforms can potentially
increase both transparency and efficiency by exposing
public sector data and engaging citizens in cocreation
[31].

While the debate on digital platforms has proven
useful, much of the existing literature has focused on
digital platforms as a means for communication
between public sector organizations and citizens. As
an exception to this trend, Dunleavy et al. [32] argue
that we have entered an era of digital governance,
where public sector developments revolve around
changes in digital technologies and alterations in
information systems. By reintegrating public service,
digital technologies are enabling a ‘“needs-based
holism” where end-to-end processes and agile
practices are increasing public sector organizations’
ability to respond to emerging citizen needs [32].
Similarly, Fishenden and Thompson [33] propose that
digital platforms and open architectures enable a
reaggregation of digital services, promoting a service-
dominant approach where citizens become an integral
part of the value creation process. Central to this
transformative potential is the platform's ability to

mediate between different user groups and offer
resources that can be recombined into new and
improved services. Hence, the platform becomes a
venue where citizens and public sector organizations
can interact and exchange services and information.
Digital platforms are thus important in public sector
service delivery for at least two reasons. First, digital
platforms facilitate the exchange of services and
information between citizens and public sector
organizations. Second, platforms enable a rapid and
ongoing reintegration of this information into new and
improved value offerings [14].

2.3. Processual perspective on value
cocreation

Digitally enabled participation and production of
services is changing citizens’ expectations about
public sector services [34]. To ensure continued trust
in governments, public sector organizations need to
move  from  anticipating  citizens’ needs
(manufacturing-oriented approaches) to approaches
where services are developed in response to the actual
needs of citizens. Although prior literature on value
cocreation has recognized the need for an alternative
logic in public sector organizations, it provides little
insight into how such value cocreation can be achieved
in practice [3, 13]. We argue that traditional forms of
cocreation are poorly suited for the large-scale and
dynamic context of public sector organizations.

To close this gap, there are several assumptions
worth making. First, direct involvement as the sole
means for capturing citizen feedback is insufficient for
collecting the needs of large and heterogeneous user
groups. Instead, organizations need to adopt practices
that enable indirect and mediated forms of interaction
where feedback can be gathered from large user
groups. Second, feedback must be collected and
reintegrated throughout the service delivery cycle, not
only during initiation and design. Third, to adopt
cocreation across organizations, traditional structures
of centralization and control must be replaced by more
flexible technical and organizational structures that
enable agility and innovation.

To further our understanding of how public sector
organizations can achieve ongoing value cocreation,
we have conducted a case study of NAV. During the
past few years, NAV has undergone radical changes to
the way it develops and delivers public services,
moving from a manufacturing-oriented approach
towards a more service-dominant logic. In the
following sections, we describe the methods used to
investigate the transformation and the results we
obtained.



3. Research setting and methods

Fieldwork was conducted within the IT
department at the Norwegian Labour and Welfare
Administration (NAV). The IT department consists of
approximately 700 employees, 400 consultants, and
operates and maintains close to 300 applications.

NAV was established in 2006, following the
merger of the Employment Agency, the National
Insurance Agency, and Social Services. NAV is
responsible for increasing the population's work
ability, as well as supporting citizens economically
during periods when they are unable to support
themselves. Among the services they provide are age
pensions, unemployment benefits, sick benefits, and
disability benefits. Most Norwegian citizens will at
some point come in contact with NAV. The
organization has almost 2.8 million active users at any
given time.

In 2015, an expert committee criticized NAV for
failing to improve digital services in response to
emergent needs and for paying too little attention to
user experiences [35]. As a response to this criticism,
NAV made radical changes to its sourcing strategy,
technical infrastructure, and governance model.

To examine these changes, we performed an
interpretive longitudinal case study. Data were
collected over a two-year period from January 2017 to
May 2019 and consisted of document analysis,
participant  observation, and semi structured
interviews. The study of the ongoing change process
was complemented by a historical reconstruction
based on archived documents and informants'
recollection of the past.

First, we conducted a total of 38 interviews. We
chose informants using a snowballing strategy, where
one informant suggested the next. In this way, we
gradually traversed the IT department, including
informants from all levels of the organization. Among
informants were the former and present CTO (2),
program and department managers (4), project
managers (4), team leads (6), IT architects (8),
software developers (12), and case workers (2). These
differing perspectives were important to capture both
the strategic motivations behind the change and its
practical implications. For instance, CTOs, senior
executives, and managers were able to shed light on
the motivations and larger context, whereas IT
architects, team leads, and developers provided insight
into the technical implementation and their
consequences.

Of the 38 interviews, 23 were recorded and
transcribed. Because of their sensitive nature, not all
interviews could be recorded. In these cases, we took
notes during interviews and added more extensive

remarks after the interviews ended. Interviews lasted
between 45 and 60 minutes.

Second, participant observation was another
important source of information. The first author was
able to move freely within the IT department and could
also attend most meetings and social gatherings. She
has a background as a software developer and IT
consultant and could easily blend into the
environment. Considerable insight was gained through
informal conversations by the coffee machine and
encounters in the hallway. Many of the informants
were recruited through this informal relation building.
Observations and conversations were extensively
documented in a field diary.

Third, our study included numerous documents
collected from internal and external web sites and
archiving systems. Among these were governmental
white papers, procurement documents, design
specifications, project reports, and websites. The first
author was given an internal account and could access
most internal documents, including calendars, project
wikis, and issue tracking systems. In addition, online
conference presentations held by NAV employees
were transcribed and analyzed. Since the digital
platform used to facilitate the shift was exposed as
open-source code on GitHub, we were able to examine
its functionality in great detail (www.nais.io),
including features relating to monitoring and
feedback.

Data collection and data analysis were performed
in tandem to benefit from the understanding emerging
from recursively iterating between theoretical
conceptions and the empirical material [36].
Specifically, our data analysis can be described as an
iterative three-step process. First, interviews were
transcribed and coded. We used descriptive codes,
capturing the informant's views and reflections on the
transformation. For instance, the code “The platform
is used to change the organizational culture” captures
the interaction between technology and organization,
where the introduction of the platform was seen to
enable social change. Codes were later merged into 3
themes that captured relevant aspects of the
transformation of NAV. The themes are listed in
Tables 1 and 2.

Second, we used visual mapping to display the
progression of events between 2012 and 2019. By
using a method of temporal bracketing [37], we
identified two periods in which service delivery was
approached in distinctly different ways: The first
period (2012 — 2016) was dominated by large projects
with staged development and limited user input,
whereas the second period (2017 — 2019) was
characterized by incremental approaches where user



feedback was continuously monitored and reintegrated
into subsequent service delivery.

Third, we iterated between theoretical
abstractions relating to service-dominant logic and
themes uncovered in the previous phase of analysis.
Elements of manufacturing logic mapped accurately to
the first period, whereas the last period was
characterized by service-dominant logic. Based on the
analysis, we inferred that NAV had transitioned from
a manufacturing logic to a service-dominant logic and
that the change was captured by elements relating to
1) sourcing strategy, 2) technical platform, and 3)
governance model.

4. Results

In the following, we present the two time periods
uncovered in our analysis and describe the alternative
ways in which the sourcing strategy, technical
platform, and governance model were addressed in
each of the two periods.

4.1. Manufacturing logic (2012 - 2016)

From 2012 to 2016, software development in
NAV was organized as large projects where
development and maintenance were outsourced to
consultant companies. Information systems were large
and interconnected, and projects followed a staged
delivery model where requirements elicitation and
user involvement were isolated to early stages of the
development process. Dependencies were managed
through centralized control and coordinated releases.
The elements are summarized in Table 1 and
elaborated on in three subsections.

Table 1. Elements of manufacturing logic

Element Contents

Sourcing Service development was organized
strategy as large projects where the software
development was outsourced to
consultant companies

Technical
platform

Large and interdependent IT
systems required coordination and
control

Governance | Staged development methods and
strategy centralized control restricted user
involvement to early stages

4.1.1. Sourcing strategy. In the period from 2012
to 2016, IT development was organized as large

projects where the development and maintenance of
information systems were outsourced to consultant
companies. To ensure predictability and control, NAV
introduced a clear separation between customers and
suppliers, where requirements elicitation and user
involvement were isolated to early stages of the
development process. Changes to the agreed-upon
requirements often required formal approval and
additional funding, limiting the organization's ability
to respond to emergent needs.

In line with public sector procurement
regulations, maintenance contracts were put out to
tender every 4 - 8 years. In this way, suppliers were
replaced at regular intervals, causing discontinuity and
loss of key competence. “At any given time, NAV
would have 15-20 distinct suppliers developing and
maintaining its core systems. These suppliers had to
be coordinated and controlled” (CTO).

A significant part of IT modernization in NAV
was funded over the national budget. To minimize the
administrative overhead associated with such funding,
project proposals would contain a large and dispersed
collection of prospective needs, increasing both
complexity and risk.

A prominent example of this funding model was
a large modernization program that was initiated in
2012. The main purpose of the program was to renew
NAV's IT portfolio and increase efficiency through
automation and self-service solutions. The program
had an estimated cost of 3.3 billion Norwegian Kroner
(approx. 349 million U.S. dollars) and would be
performed through three consecutive projects—lasting
from 2012 until 2018.

4.1.2. Technical platform. After NAV was
established in 2006, the system portfolio consisted of
large and heterogeneous systems. To reduce technical
heterogeneity and  simplify  operations and
management, NAV began to standardize on a single
application platform. By 2016, most systems were
running on a single application platform. The platform
was based on JBoss application servers running on a
Red Hat Linux operating system and virtual servers.
The goal was to eventually run all applications on the
same platform. However, two of the core systems were
too large and too tightly connected to the underlying
hardware for migration to occur. Thus, by the end of
2016, NAYV had three technical platforms: 1) Infotrygd
- an IBM mainframe from 1978, 2) Arena - an Oracle
forms-based system introduced in 2001, and 3) a JBoss
application server running on a Red Hat Linux
operating system.

Although technical heterogeneity was reduced,
systems were still large and interdependent. To
manage these dependencies and ensure stable



operations, release management was centralized and
coordinated across projects. All software releases had
to be tested and approved by the operations
department. For maximum resource utilization,
deployments were bundled into four yearly releases.
Although the strategy provided predictability and
internal efficiency, it reduced the flexibility and
responsiveness of development teams: It could take
months from when a feature was developed until it
became available to end-users, and teams tried to
predict future needs as a means for reducing response
times.

4.1.3. Governance strategy. Software development
was organized as distinct and nonoverlapping stages,
where different departments were responsible for
different stages of the development process. For
instance, design and specification had to be completed
before the project could begin to develop the system,
and development had to be finalized and approved
before the application could be released into
production.

The development strategy reduced the
responsiveness of development teams in several ways.
First, user input was isolated to early stages of the
development process. Second, changes to initial
specifications required formal approval and possibly
additional funding. Third, it could take years from
project initiation until the system was completed and
available. During this time, the needs and expectations
of users would evolve, and the completed system
could become obsolete.

To ensure consistency across suppliers and
projects, NAV introduced a centralized governance
model and a technology “catalog” listing approved
technologies. Any decision to appropriate new
technologies or use old technologies in new ways had
to be approved by an IT architecture decision board.
The strategy increased predictability but effectively
reduced local initiatives and innovation.

4.2. Service-dominant logic

Following the criticism of the expert committee in
2015 [35], NAV made several changes to its digital
service strategy. First, the outsourcing strategy was
replaced by an insourcing strategy. Second,
monolithic systems were gradually dismantled into
more loosely coupled applications. Third, the staged
software development method was developed by an
iterative approach where development teams were
developed and maintained by independent teams
responsible for the entire service delivery cycle. Table
2 summarizes these changes.

Table 2. Elements of a service-dominant logic

Element Contents

Sourcing Insourcing of software

strategy development where software
development activities are funded
over the operating budget

Technical Monolithic and interdependent

platform applications are dismantled into
more loosely coupled applications

Governance Independent teams assume

strategy responsibility for the entire
software development cycle

4.2.1. Sourcing strategy. NAV changed its sourcing
strategy in 2017. The outsourcing of software
development was replaced by an insourcing strategy
where NAV would assume responsibility for
developing and maintaining core systems. As the old
contracts expired, responsibility contracts were
replaced by capacity contracts where consultants were
hired per hour. The long-term objective was that
consultants would only be used during peak periods
and to provide specialized competence.

To accommodate the new sourcing strategy, NAV
began an aggressive recruitment campaign, aiming to
employ hundreds of software developers within a few
years. During the two years the study lasted, NAV
recruited close to 200 developers. Competitive salaries
and promises of modern technologies made NAV an
attractive employer. A key objective behind the
insourcing strategy was to strengthen internal
competence and provide continuity and learning.

The altered strategy also affected the funding
model: Although service development still required
external funding, the funding was used to finance
existing teams. By maintaining stable teams with
stable responsibilities, continuity and predictability
were increased. This stood in stark contrast to the
manufacturing-oriented approach, where periods of
intense activity were followed by periods of relative
calm. The long-term goal was for the organization to
become less dependent on external funding and that
most development activities be financed over the
operating budget.

4.2.2. Technical platform. To increase the flexibility
and maintainability, NAV began to dismantle legacy
systems into more loosely coupled applications. To
facilitate the dismantling of legacy systems, NAV
introduced a second-generation application platform
in 2017. The application platform was called “NAIS”,



short for NAV's Application Infrastructure Service
and was based on Kubernetes. Kubernetes is an open-
source framework developed by Google. The platform
offers fully automated services for tasks such as
provisioning and deployment. As expressed by a
member of the platform development team,
“Kubernetes is the open source framework that comes
from Google. It is all of Google's experience over the
last 15 years with how to manage infrastructure -
rewritten by the same people. It is such as taking the
world's best operations person and fully automating
him. That is what Kubernetes is. It provides many tools
for running in production, which makes it more robust
and more scalable and everything”.

The NAIS platform also simplified the monitoring
of application performance and use. These metrics
were displayed on a large screen in the team area,
providing development teams with immediate and
continuous feedback from systems and users. Through
this mediated interaction with citizens, development
teams were able to continuously improve services in
response to actual use. Mediated feedback from
monitoring mechanisms was complemented with
traditional forms of direct user input, such as
“guerrilla” interviews, surveys, design workshops, and
prototyping. Together, these strategies provided the
team with rich insight into the application of strong
points and shortcomings. The loosely coupled
architecture of the platform, combined with
functionality for automated provisioning and
deployment, enabled development teams to rapidly
reintegrate feedback from citizens could into new and
improved services.

4.2.3. Governance strategy. The dismantling of
legacy systems into a more modular structure enabled
a restructuring of the IT department: The staged
development model was replaced by an iterative
approach where independent teams were responsible
for the entire software development cycle. To
effectuate this shift, the IT department was
reorganized in 2017. The “plan-build-run” hierarchy
was replaced by a decentralized control structure
where employees were assigned to multidisciplinary
service development teams. Team members had
various backgrounds, including software developers,
interface designers, IT architects, and domain experts.

A leading principle behind the reorganization was
that development teams would have the competence
and authority to develop services independently of
other teams and that they would be responsible for the
entire service delivery cycle—from the inception of an
idea until the service was eventually turned off.

By duplicating competence across teams and
introducing a distributed decision model, development

teams could work independently, and release
applications as needed. Centralized control and
coordinated releases were replaced by decentralized
decisions and continuous releases. For many teams,
deployment rates increased from once every three
months to several times a day. In this way, user
feedback was rapidly and continuously reintegrated
into service releases.

5. Discussion

The purpose of this study was to investigate how
digital platforms promote process-oriented, emergent
value cocreation in government organizations.
Through the research question - how do digital
platforms promote process-oriented, emergent value
cocreation in government organizations - we have
reported findings from an explorative case study of a
large public IT department. The study aims to
contribute in two important ways. First, we examine
the organizational and strategic changes necessary to
enable continuous and ongoing value cocreation
across large and heterogeneous user groups. Second,
we emphasize the role of digital platforms in scaling
value cocreation in time and space. Each of these
contributions is discussed in further detail below.

5.1. Process perspective on service delivery

Extant research discusses the benefits, drivers,
and barriers of cocreation in the public sector [5, 7]
with an emphasis on cocreation as part of the initiation
or early design [8]. We complement these studies by
exploring the structural changes undertaken by NAV
to achieve value cocreation across large and
heterogeneous user groups throughout the service
delivery cycle.

First, NAV changed the sourcing strategy -
transitioning from an outsourcing strategy to an
insourcing strategy. By employing software
developers and gradually replacing consultants with
internal employees, NAV ensured continuity and
predictability, both in terms of financing and
competence. While software development had
previously been financed through large-scale projects,
software would now become a continuous activity
performed by internal employees, financed over the
operating budget. This provided predictability and
continuity, allowing the organization to build the
knowledge and skills required to continuously
improve services.

Second, they changed the governance strategy -
replacing top-down control and handovers between
departments with a bottom-up approach, where
independent, self-organizing teams were responsible



for the entire service development cycle [38]. By
establishing multidisciplinary teams with the skills,
knowledge, and authority to solve problems
independently, NAV was able to continuously sense
and react to the emergent needs of citizens.

Our findings correspond with insights from
service-dominant  logic, which suggests that
organizations must engage in continuous and ongoing
improvements to ensure value cocreation throughout
the development cycle [9, 13]. However, our study
addresses a blind spot in the current literature by
questioning the applicability of direct user interaction
as a means for achieving continuous and ongoing
value cocreation across large and heterogeneous user
groups [17, 18]. In this way, we complement existing
studies by emphasizing the context-dependent and
emergent nature of value cocreation, arguing that
public sector organizations need to radically
restructure their service delivery models and employ
mediated forms of feedback and learning.

Although other studies have addressed the need
for more responsive service delivery methods in public
sector organizations [1, 2, 39], these studies either do
not address the structural changes needed to adopt
such approaches [2, 39] or they view agility and
responsiveness as “add-ons” that apply in selected
cases [1]. In contrast, our study sees value cocreation
as a set of processes and activities that are applied
across departments and organizations, radically
changing the way public sector organizations organize
and deliver service.

5.2. Platforms as enablers

Our findings suggest that digital platforms play a
pivotal role in enabling efficient value cocreation
within public sector organizations. At NAV, the
container-based  application  platform  enabled
cocreation in three important ways. First, the modular
structure of the platform enabled the formation of
independent development teams that could work in
relative isolation. As long as application interfaces
remained intact, development teams could experiment
and innovate inside the boundaries of their
applications [40].

Second, the platform provided indirect and
mediated feedback from citizens. By monitoring
application use and performance, development teams
were able to continuously capture the reactions of
citizens. Third, the platform simplified provisioning
and deployment, thereby enabling continuous and
ongoing reintegration of feedback into subsequent
service deliveries. These insights comply with insights
from service-dominant logic, which suggest that

digital platforms increase both the efficiency and
effectiveness of resource exchange [14].

Based on our findings, we further suggest that by
enabling mediated feedback and rapid reintegration
into subsequent service delivery, platforms have the
potential to scale cocreation in both time and space.
While other studies explore the ways in which digital
platforms enable improved communication between
citizens and governments within existing structures
[26, 41], we thereby take a step further and examine
the ways in which platforms might enable the
formation of radically new structures and improved
forms of service delivery.

Further, we address the relation between the
structure of the digital infrastructure and the
organization's ability to develop and deliver services,
suggesting that the transformation of public sector
organizations preconditions a transformation of the
digital infrastructure: Only by increasing the
flexibility of the infrastructure are organizations able
to scale value cocreation across the organization,
incorporating feedback from large and heterogeneous
user groups over prolonged periods of time.

The focus of our study has been the broad
strategic and technical changes needed to move public
sector organizations towards more service-dominant
logic. To pursue this goal, we have adopted a supply-
side focus in the exploration of organizational and
technological changes. We have largely ignoring the
perceptions of citizens in our exploration of the
ongoing transformation. The rationale behind this
decision is two-fold: First, capturing both the supply
side and demand side in a complex case such as NAV
was not possible within the constraints of our research
projects. Second, many of NAV’s services are part of
a larger value chain, including a wide array of public
and private actors outside NAV. It will therefore take
time before the effects of the ongoing transformation
propagate out to citizens. We therefore hold the
exploration of citizens' opinions and experiences as an
opportunity for future research.

In addition, further research is needed to uncover
the long-term effects of such transformations. NAV
underwent significant changes during the course of our
fieldwork, but considerable work remains.

Further, our research lacks details of the specific
monitoring and feedback mechanisms used in the
delivery process. Exploring the different forms of
mediated feedback and the way in which they evolve
over time presents another opportunity for future
research.

Finally, our findings are limited to one specific
case and context. Exploring the applicability of similar
approaches in other public sector contexts thus
presents another opportunity for future research.



6. Conclusion

In this paper, we have approached value
cocreation as a process of ongoing improvement,
where public sector organizations must implement the
means to apply feedback and learning throughout the
entire service development cycle. We have described
how digital platforms promote such service-dominant
logic by mediating interaction with citizens and
facilitating the reintegration of feedback into
subsequent service delivery. We found that adopting a
process-oriented approach for value cocreation within
public sector organizations requires structural
changes, including sourcing strategy, governance
structure, and more flexible digital infrastructure.
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