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Abstract
Enterprise architecture (EA) is a popular approach to driving digital transformation in the public
sector. Implementing EA is viewed as important in facilitating the adoption of innovative technologies
and new business models. However, public sector organizations have so far been unable to gain any
significant benefits from EA programs. Recent reports from the Organisation for Economic Cooperation and Development and the Norwegian Productivity Committee have pointed to health and
education as sectors with significant potential for improved effectivity and efficiency. The health
sector in particular suffers from poor coordination among units. In this study, we aim to provide an
understanding of the central challenges for organizational acceptance of EA projects in the
Norwegian public sector. We conducted three case studies in 18 enterprises and divisions in the
health, higher education, and labor and welfare sectors. We find three major challenges for the EA
initiative, involving the autonomy of the organizational units, the national objectives that are not
followed up with financial initiatives, and the lack of understanding of EA and holistic thinking. We
also illustrate how institutional theory can be used to offer insights into the EA implementation
process.
Keywords: Enterprise architecture, Institutional theory, Public sector

1

Introduction

Digitalization and digital transformation are prevalent topics for both researchers and practitioners,
perceived as instrumental to the modernization of the public sector (Ojo et al., 2012, Hjort-Madsen
and Pries-Heje, 2009). In 2005, the then new Norwegian government’s statement identified renewal
and development of the public sector as a primary task, asserting that new technology and the Internet
should pave the way for new and improved services (Regjeringen.no, 2005). The 2016 annual report
of the Agency for Public Management and eGovernment (Difi) states the great need for continuing
efforts to make the public sector more efficient, effective, user-oriented, and cooperative, and several
challenges are described as hindering the government’s goals (Difi, 2017).
Enterprise architecture (EA) is a method and a process used to manage the complex information and
communications technology (ICT) landscape in large organizations. EA is perceived as an enabler for
progressing to higher maturity states, such as from isolated silos to integrated solutions across an
organization (Ross et al., 2006). Thus, EA is viewed as an important requirement for success in digital
transformation (Ojo et al., 2012) and has become a common approach among European governments
(Bakar and Selamat, 2016, Królikowska, 2011). EA management (EAM) is the discipline to plan and
control the transformation (Aier et al., 2011).
Formal guidelines for EA were established for the Norwegian public sector ten years ago. EA was thus
the instrument for achieving the national goals of ICT coordination and interoperability (Ministry-ofLocal-Government-and-Modernisation, 2009, Ministry-of-Health-and-Care-Services, 2009, NICT,
2008). However, research has documented substantial challenges in obtaining appropriate results from
the current EA initiatives in the Norwegian public sector (Øvrelid et al., 2017, Ulriksen et al., 2017).
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This study is part of a research stream focusing on the key factors for EA implementation success in
the Norwegian public sector. In our literature review, we have found case studies from several
countries (e.g. Janssen and Hjort-Madsen, 2007, AlSoufi, 2014, Carota et al., 2010, Moreno et al.,
2014, Bakar and Selamat, 2016, Valtonen et al., 2011, Zadeh et al., 2014). Nevertheless, Dang and
Pekkola (2016b) call for more research related to problems with EA in the public sector, for example,
using case studies from other countries. We find this call appropriate because many of the known
challenges in EA come from studies in the private sector or in a mix of private and public sectors, and
the public sector has institutional constraints that influence inter-organizational collaboration in other
ways than those in the private sector (Fountain, 2004). Additionally, Aier et al. (2011) suggest that the
situational design (i.e., the context) of the EAM function is necessary.
To answer the call from Dang and Pekkola (2016b), we pose the following research question: What
are the key issues and challenges for EA implementation in the public sector? To address these
challenges, we have studied them in more depth. We have examined the antecedents for the EA
initiative, the mechanisms used to prepare the organizations, and how these initiatives have been met
in the organizations. Institutional theory provides a framework for such analysis. This leads to our
second research question: What are the institutional indicators for EA adoption, and how is the
subsequent institutional pressure addressed in the Norwegian public sector?
We continue this paper as follows: In Section 2, we account for its theoretical grounding. Next, we
describe the research context and method in Section 3. In Section 4, we present our findings from
three case studies. In Section 5, we discuss the findings in light of previous research. Finally, we
conclude with a brief summary and suggest some implications for the national authorities, as well as
several recommendations for future work.

2

Theoretical Basis

2.1

Enterprise Architecture and Challenges

The term enterprise architecture has different meanings, depending on the situation it describes
(Janssen, 2012). It can be a strategy, a method, or a process (Ross et al., 2006, Bernard, 2012). There
is no common definition of EA yet (Sidorova and Kappelman, 2011), but it is usually perceived as the
recognition of an organization’s need for ICT solutions from a holistic perspective. A holistic
perspective on EA provides the architecture to support the organization as a whole (e.g., enable
integration and agility); however, this can conflict with optimal solutions for sub-organizations
(Jonkers et al., 2006). An organization’s EA describes in a hierarchical way the business, its processes,
the data and applications to support these processes, and the technology to run the solutions (Bernard,
2012). EA is viewed as the enabler for making the transition from lower to higher maturity states. For
example, this would aid an organization in progressing from isolated silos to integrated solutions
across the organization, making the IT landscape efficient, robust, and flexible (Ross et al., 2006).
Since the 1990s, EA has been used in large organizations to manage complex IT landscapes. The open
group architecture framework (TOGAF) is the most common tool for managing EA (Bygstad and
Pedersen, 2012, Denert-Stiftungslehrstuhl, 2015).
Governance, management, planning, and communication and support are common success factors
(CSFs) in five EA implementation success models (Nikpay et al., 2013). In another literature review,
Lucke et al. (2010) identify some challenges and critical issues for the EA process. Löhe and Legner
(2014) describe the challenges for EAM. It requires a lot of effort, which leads to problems with
measuring the benefits, and delays are common. The lack of governance, insufficient support for the
EA development from the business and IT management, as well as inadequate resources and skills, are
central issues.
Despite well-known CSFs and frameworks to guide the EA process, studies in the public sector
worldwide demonstrate challenging implementation issues for EA concepts as such (Hjort-Madsen,
2009, Isomäki and Liimatainen, 2008, Bakar and Selamat, 2016, Dang and Pekkola, 2016b,
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Banaeianjahromi and Smolander, 2016, Janssen and Hjort-Madsen, 2007, Valtonen et al., 2011). The
challenges identified in these studies are brought into our discussion.

2.2

EA and Institutional Theory

Digital transformation and changes in public organizations influence many stakeholders in diverse
professions. The introduction of new, deeply invasive concepts (such as EA and service-oriented
architecture) and new power structures challenges the established structures and business processes.
Among organizational theories, institutional theory has the potential to help researchers understand
“how institutions influence the design, use and consequences of technologies, either within or across
organizations” (Orlikowski and Barley, 2001, p. 153). EA is an approach to arranging technology
within organizations, and institutional perspectives are thus relevant.
There are many definitions of an institution, such as the following: “Institutions comprise regulative,
normative, and cultural-cognitive elements that, together with associated activities and resources,
provide stability and meaning to social life” (Scott, 2014, p. 56). Building on the work of institutional
scholars, Scott (2014) has developed an analytical framework, consisting of three pillars of
institutions, to provide an understanding about the rise of institutions and how they are sustained.
These are defined below.
The regulative pillar has the possibility, through laws and rules, to force actors to obey decisions.
Coercive power comes from the legal environment and from standards related to the context. The rules
and laws are characterized as indicators. The normative pillar is built on normative power, where
morals and expectations from networks and from people with similar educational attainment are
important forces. Indicators can be certifications and accreditation. The cultural-cognitive pillar
emphasizes the individual actor’s interpretation of the situation. Cultural beliefs, cultural support, and
taken-for-granted assumptions are the causes of action. Organizations imitate other organizations;
thus, the mimetic mechanism is characteristic of this pillar (DiMaggio and Powell, 1983). Common
beliefs and a shared logic for action and isomorphism are indicators.
The organizational level under investigation is important, and jurisdictional borders can identify the
levels because “[…] activities and meanings occurring at one level are often linked to and activate
activities and meanings at other levels” (Scott, 2014, p. 105). Agents comprise actors’ contributions to
institutionalization, which can be described as ranging from individual actors to a nation, and the
pillars are utilized in various ways by the different actors (Scott, 2014).
Bringing institutional and resource dependence theories together, Oliver (1991) presents a typology of
strategic and tactical responses that organizations enact to enforce institutional pressure for
conformity. Oliver’s proposed strategies are acquiescence, compromise, avoidance, defiance, and
manipulation. She also categorizes the nature of institutional pressures (cause, constituents, content,
control, and context) and discusses how these influence strategic choices. When analyzing the selected
strategies, it is important to understand that the organization’s willingness and ability to implement
changes are reflective of its decision.
There is limited research with a theoretical grounding in EAM, but the situation is improving (Winter
et al., 2014). Institutional theory as a theoretical lens in EA has been used but to a limited extent (Dang
and Pekkola, 2016a). Hjort-Madsen uses this perspective in the public sector, concluding that “[…]
compliance with government guidelines and imitation of ‘best practices’ to a great extent drives EA
adoption in government, while fundamental transformation to the tasks performed in government are
only achieved if institutional norms and values promote transformation” (Hjort-Madsen, 2009, p. 8).
Weiss et al. (2013) argue for institutionalizing EAM in the organization to be effective. They identify
the following main factors for the realization of EAM benefits: social legitimacy, efficiency,
organizational grounding, trust, governance, goal alignment, and enforcement. Nevertheless, there is
still a call for research on how EA is institutionalized in the public sector and for the development of
guidelines to more effectively address the individual institutional factors (Dang and Pekkola, 2017,
Weiß, 2015). We focus on further clarifying institutional factors so that we can appropriately address
these later.
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3

Case and Research Method

3.1

Research Setting

In its effort to coordinate ICT investments, the Norwegian government, through the Ministry of Local
Government and Modernisation (LGM), has developed principles for ICT architecture. Difi has
subsequently described these as EA principles (Ministry-of-Local-Government-and-Modernisation,
2009, Difi, 2012). A directive from LGM states, “To contribute to a coherent whole in public ICTsolutions and services, governmental enterprises shall follow common architectural principles [...]
elaborated by Difi” (Ministry-of-Local-Government-and-Modernisation, 2011). Difi points to
TOGAF as an appropriate framework for EA (Difi, 2010). The sectors that we have studied are
the hospital sector, the higher education sector (HES), and the Norwegian Labour and Welfare
Administration (with the acronym NAV in Norwegian).
The hospital sector
Norwegian hospitals are organized into four independent enterprises, called regional health authorities
(RHAs). This case focuses on Health South East (HSE), which serves the largest region with 10
hospital enterprises (HEs) and 220,000 employees. In addition to a department for technology and
eHealth, HSE has organized its ICT operations as its own enterprise, Hospital Partner (HP).
The RHAs are owned by the Ministry of Health and Care Services (HCS). Each RHA has authority
over the HEs in its region. For example, the RHA can influence and to a certain degree decide what
information systems (ISs) the HEs shall use, but financing such systems is the HEs’ responsibility.
The National ICT (NICT) was established at the initiative of the HCS in 2003. The NICT’s main work
areas are strategic coordination, prioritization, and consolidation of a common approach to key ICT
issues across the regions. One of the goals is to establish an EA strategy (NICT, 2012). The NICT
(2011) has recommended TOGAF as the framework for the EA. In 2014, the NICT was reorganized as
a separate enterprise owned by the four RHAs. The overall health sector has additional actors taking
responsibility for some nationwide systems. An additional council provides advice regarding ICT
strategy and architecture at the national level.
HSE has an ongoing project called Digital Renewal, which is organized into three programs that are
split into smaller projects. One of the programs has focused on better coordination among HEs to
improve health services. HSE spends over 400 million NOK annually on more than 340 consultants
(Eide and Østby, 2014). One large project involves consolidating its electronic patient journal system.
The higher education sector
The second case involves the HES. The HES is under the authority of the Ministry of Education and
Research (MER). We have studied universities and university colleges (UUCs) and their challenges in
establishing an EA practice. Of the 33 independent higher education institutions, 9 are fully accredited
universities, and 24 are public institutions. The sector has additional actors responsible for some
nationwide core systems, such as Internet services, librarian systems, and coordinated admission to a
university or an institution.
The individual institutions and their systems have developed relatively independently, and the systems
are usually different and have not always been designed to interface with one another. This situation
makes cooperation among these entities difficult and expensive. There has been some progress with a
few administrative systems, which are now operated as common resources. Nevertheless, there
remains a large potential related to a common EA, including common functions, processes, systems,
and data models. Pending the establishment of a formal council, an informal architecture council has
elaborated on architectural principles for the HES.
The Norwegian Labour and Welfare Administration
The NAV is the third case, which involves yet another ministry, this time the Ministry of Labour and
Social Affairs. The NAV was created in 2006 through a fusion of state agencies and municipal
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organizations for social services administration to make it more efficient, holistic, and client friendly.
The NAV employs around 19,000 people.
The organization consists of seven departments, of which three comprise different business lines and
four are support departments, one being the ICT department. We have studied the business lines and
the ICT department. Each department is led by a director, who has the overall responsibility for the
department and its sections. The NAV’s services are innovated and developed in programs and
projects. The NAV has established an EA section to align the programs and the projects with the
NAV’s long-term goals. An NAV report, prepared by a group with members from the departments,
describes the NAV’s EA approach, explaining why EA is important, the roles, and the responsibilities
(NAV, 2016b). The report states that TOGAF was adopted in this work.
The NAV has considerable legacy issues, with some project failures in its history. In 2013, it had to
liquidate and reorganize a modernization project at an estimated loss of 340 million NOK (NAV,
2016a). In the 1990s, a large project ended with a loss in the billions and a hearing in the Parliament.

3.2

Research Approach, Data Collection, and Analysis

We used a qualitative and interpretive research approach in this case study (Walsham, 1995).
Principles from Klein and Myers (1999) work were used to gain an in-depth understanding about the
phenomena. The main data collection method consisted of semi-structured interviews; for some of the
cases, the questions were revised after new insights emerged. All interviews were recorded and
transcribed, except for one where the informant disapproved of the recording. Table 1 provides an
overview of the interviews. In this paper, we use unit as the notation for autonomous suborganizations, such as an HE, a UUC, or a department in the NAV. Documents from each sector and
documents related to the national architecture were collected from the organizations’ websites.
Case and
no. of units
investigated

Year

No. of
interviews

Type of informants

UUC
9

2015

11

5 CIOs, 2 enterprise architects, 2 chief
engineers, 2 group managers

NAV
4

2017

16

HSE #1
2
HSE #2
5

2015
2017

Table 1.

Average
length
(minutes)
40

Method

4 directors, 7 enterprise architects, 1
project manager, 4 section managers

45

Face-to-face

12

9 enterprise architects, 3 group managers

40

Telephone

16

1 CEO in HE; 1 CIO in HE; 10
enterprise architects from NICT, HSE,
HE, and HP; 3 project managers from
HSE and HP

75

3 telephone
1 video
12 face-to-face

10 telephone
1 face-to-face

Overview of cases and interviews (HSE#1 and HSE#2 are considered as one case).
(CIO = chief information officer. CEO = chief executive officer).

The first three cases were explorative studies. In the last study, still explorative, we wanted to gain a
comprehensive understanding of the challenges disclosed in the first three studies, in line with the
hermeneutic approach (Klein and Myers, 1999). The interviews in HSE #2 added to the knowledge
from HSE #1 and are part of a larger study. In Section 4 (Findings), we present HSE #1 and HSE #2 as
one case, HSE.
The transcripts from UUC and HSE #1 were analyzed stepwise (Oates, 2006), with no predefined
categories. The transcripts from NAV were analyzed in NVivo and assigned to categories taken from
the studies of Banaeianjahromi and Smolander (2016) and Lucke et al. (2010). The second author was
in charge of these three cases, while the transcripts from HSE #2 were coded and analyzed in NVivo
by the first author, following the principles of first- and second-cycle coding (Miles et al., 2014). The
themes were created on the fly. In the second cycle for HSE #2, the data was aggregated, discussed,
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organized, and compared in an interpretive and iterative process to identify emerging themes and
patterns. In the first iteration of the second cycle, all EA challenges were combined in one group and
coded into 30 concepts. In the second iteration, the concepts were reassessed and grouped into broader
categories. This analysis ended up with 5 main categories and 26 concepts as challenges (see Table 2).
The analysis continued with mapping the challenges from the other cases into the schema (see Table
2). Due to different coding and analyzing approaches, we first reviewed the challenges found in the
first three cases and aligned them with the challenges found in HSE #2, so we could compare the data.
Surprisingly, we discovered only a few new problems. Competition among UUCs, as a hindrance to
their EA commitment was a new issue.
To find the major barriers, we first checked the number of sources and the number of references (in
NVivo) for the different challenges in HSE #2. Second, we reviewed the interviewees’ answers to the
questions about the main challenges in their work and the main challenges in enabling conformity with
ICT solutions. We found seven challenges that we mapped with those that were common for all three
cases, and five challenges emerged. Third, we discussed the interrelationships among the challenges,
focusing on identifying the relationships among the concepts, the antecedents, and the consequences.
We drew connection lines between the challenges. We counted the number of start and end points for
each concept and mapped them with the former results. The results are presented in Section 4.1, and
the three major barriers are discussed in Section 5.

4

Findings

4.1

Challenges for the EA Initiative

Table 2 shows the main categories and concepts as challenges in the three case studies. As explained
in Section 3.2, the HSE case had been investigated in greater depth, which might be the reason why
this case yielded more issues. One additional reason might be that the UUCs had no local EA
initiatives, and the NAV units were not juridical units—conceivably making them less complex cases.
The analysis yielded seven important challenges for HSE #2, as follows: 1) autonomous units, 2)
financial issues, 3) lengthy processes, 4) tool support, 5) willingness to change, 6) understanding of
EA, and 7) visualization of the value of EA. Five of these challenges were also found at NAV and
UUC. The units’ autonomy was frequently raised as an important challenge, mentioned by eight of the
16 interviewees as the main challenge in HSE #2. Understanding of EA was frequently mentioned in
HSE and was perceived as the main challenge by three of the interviewees, which was likewise
regarded as the main challenge in UUC. In our interpretation, financial issues were also among the
major challenges, but tool support and visualized value creation were also strong candidates for the
top-three list. Nevertheless, we argue that the financial aspect was a more fundamental challenge, with
impacts on several other challenges. Due to the space limitation, we only present descriptions and
findings from the three major challenges.
Autonomous units had control over their own decisions and how they organized themselves, and they
had their own budgets. We found that this autonomy hampered the initiative for increased cooperation.
For example, even if an HE was owned by an RHA, the HE would not be legally committed to follow
the RHA’s recommendations. Additionally, an HE could refuse to use a new IS or to set aside
resources for developing an IS. Several of the informants in the HES noted the disagreement between
MER and the institutions about which entity should be assigned the responsibility for the EA work and
how the costs should be allocated.
A project leader in HSE explained, “Each HE is an autonomous unit, so it is difficult if some do not
want to participate—there are few incentives.” An enterprise architect clarified the relationship
between the NICT and the RHAs, “NICT, in general, cannot require an RHA to do certain things, but
recommendations from the Board of NICT, where the CIOs from the regions attend, will be followed
up […].” Nevertheless, another enterprise architect noted that the recommendations from the NICT are
not always taken into account, “All regions are working to establish a system for electronic medical
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records. A national coordination was suggested, but the regions wanted to work on their own. They
have chosen different solutions […], and this happened in other situations as well. It is a possibility
that the governance model and economic incentives are not adjusted to the goals.”
The departments worked independently in the NAV, without much interaction. An enterprise architect
noted, “NAV is a strong line-driven organization, very little matrix focus. A [horizontal perspective]
has very little authority and power in practice, and the hierarchy in government organizations
reinforces this.” This statement is corroborated by the following quote from a section manager: “When
it comes to architecture governance, you move in different structures than you do in the line structure.
So sometimes the management structures are a bit incompatible.”
The architecture principles that had been proposed for the UUCs were only advisory in nature. One of
the informants stated, “Now it is based on a voluntary principle if one views the sector in its entirety.”
One of the causes for this lack of collaboration was the competition among the UUC units to increase
their student enrollment and obtain research funding. Nevertheless, an informant cited a potential for
improvement in the administrative area, “[…] especially within the administrative part, where we
should coordinate and use EA.”
Main categories

Challenges

HSE

NAV

Complexity

Changing landscape

X

X

Objectives,
strategy, and benefit
Organization

People and processes

Understanding and trust

Table 2.

UUC

Fragmented systems

X

Contracts with vendors

X

X

Legacy systems

X

Large projects

X

Benefits

X

X

Strategy

X

X

Urgent need versus strategy

X

Organization in general

X

Governance

X

X

Autonomous units

X

X

X

Financial issues

X

X

X

Competency

X

Tool support

X

X

X

Unclear/Competing EA approach/approaches

X

X

X

Lack of agility

X

Silo thinking

X

Willingness to change

X

Lengthy processes

X

Continuity

X

EA versus project management

X

X

Transform visions into practice

X

X

Visualization of the value of EA

X

X

Trust in the enterprise architect

X

Trust in the EA process

X

X

Understanding of EA

X

X

X

X

X
X

X

X
X

X

X

Overview of challenges from the three cases.
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We identified three prominent financial issues related to EA initiatives, as follows: 1) Whose budget
would be involved and who would receive the benefits? 2) The ICT project cost would be difficult to
predict due to the complexity. 3) There were already large investments in legacy systems. The
following statement from a section manager in the NAV is illustrative: “[Legacy Systems] makes it
difficult to manage these systems across departments because the money follows the department.”
This view was corroborated by a CEO in HSE: “[…] we should have been committed to working
systematically, guided by standardized processes that realize benefits, […] and we should be measured
on this. The central authority [HCS] needs to rearrange the way the cost is distributed since it is very
demanding to take money from the daily operations related to the treatment of the patients, when the
cost rises and is unpredictable.”
An enterprise architect in HSE noted, “[…] the people with the money want an annual budget, […] but
for complex systems, we don’t know everything upfront, so it is hard to estimate the costs.” The huge
investments in legacy systems created a significant financial problem—incurring losses from the
legacy investments. A project leader in HSE cited one reason why leaders had second thoughts about
embarking on a process toward new and potentially better systems: “[…] the regions have used very
much money [on legacy systems], so the investments are so high. So, if you are going to turn [around]
and do something else, you [will need to absorb very large losses, related to both money and prestige.”
We found that understanding of EA was particularly important in all cases. One of the results of the
limited understanding of EA was that the enterprise architects were introduced too late into the
projects. Other issues were the lack of commitment and ownership of the process. We found that
people working with IT management had a good understanding of EA, but there was less
understanding among the other stakeholders. The following statement from an enterprise architect in
HSE is illustrative: “NICT consists of people with good knowledge of EA, […] out in the RHAs and
in the HEs, people think of EA more like technical IT architecture than how to design and build an
organization.” Another enterprise architect in HSE asserted, “[…] outside the circle of architects in the
eHealth directorate, NICT, and HSE, EA is not very well understood, and top managers in HSE do not
[…] understand the value of EA.” This opinion was corroborated by a project leader in HSE: “The
term EA is a little vague; I am not quite sure of all its implications. What it means depends on who
you ask and who you talk with.”
The lack of understanding of EA and the EA process among the NAV’s top management was a
significant issue and led to the lack of ownership and commitment. One of the informants in UUC
noted that when presented with a draft of architecture principles, the top management was unable to
understand what EA was all about. Another informant in UUC commented, “EA is a strange term for
very many people at this institution.” Furthermore, an enterprise architect in HSE alleged, “[It is
important to] convince the enterprise leaders that there is a need to involve architecture as a discipline
when assessing the changes one should invest in.”

4.2

Institutional Analysis

EA is a new and encompassing method, and it is recommended as the method and the tool for
achieving the national goals of coordination and interoperability. Hence, over time, EA can be an
organization-wide institution. It is interesting to unveil which institutional forces come into play when
an institution is created. We limit this article to describing the indicators we found for each of the three
institutional pillars (see Table 3) and the reactions to these indicators (see Table 4). Taking an agentbased perspective (Scott, 2014), we view the institution as designed by purpose, and the actors as
causal agents.
Regarding regulative indicators at the state level, we find white papers, laws, and regulations. The
white paper entitled “A government for democracy and community” emphasizes the importance for
the nation to have a common ICT architecture (Ministry-of-Local-Government-and-Modernisation,
2009). This document is the first paper from the government that elaborates on the meaning of
conformity as both how ICT can be used for conformity and how conformity with ICT can be
achieved. The paper states and lists architectural principles that all governmental organizations shall
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follow when new ICT solutions are planned or renewed; however, the architecture must allow for
some locally adapted solutions to fulfill special demands. Difi is identified as the agency that will
manage and implement the architectural principles.
The 2012 report entitled, “Superior IT-architecture principles for public sector” elaborates on the
seven architectural principles from the LGM (Ministry-of-Local-Government-and-Modernisation
(2009). Furthermore, the report highlights that the individual sectors and the organizations themselves
are those responsible for implementing the principles in their own architecture.
The government’s website describes the “Digitization Circular” as “a compilation of orders and
recommendations for digitization in the public sector. The circular applies to the ministries, the state’s
governing bodies, and executive agencies with separate proxies and management companies”
(Ministry-of-Local-Government-and-Modernisation, 2017). The first circular, issued in 2009, states
the mandatory use of common architectural principles in public organizations. The “Digitization
Circular” is regularly updated with decisions made by the parliament and the HCS the latest version is
from 2017 and is number nine in the series.
Level and
agent type
State
Nation

Unit

Regulative
indicators

Ministry

Regulations
Guidelines

State
bureaucracy
Professions –
miscellaneous

Difi

National architectural
guidelines

Interorganizational
Professions –
EA

HSE, HE, HP
NAV – lines
HES –
institutes

Autonomous
unit
Professions –
EA

HSE, HE, HP
NAV – lines
HES –
institutes

Autonomous
unit
Subject matter
specialists

HSE, HE, HP
NAV – lines
HES –
institutes

Participants in inter-regional
forums
Participants in regional
projects

Historical culture of
having great
individual power

Autonomous
unit
Professions –
managers

HSE, HE, HP
NAV – lines
HES –
institutes

Problematic tension between
local and central needs
Participating in education
initiatives under the direction
of Difi

Historical culture of
having great
individual power

Table 3.

Adapted routines
Common tools
HSE, NAV: architect
and design – function
as controlling units

Normative
indicators

Training of leaders
Councils with participants
from different sectors
Information activity
Various forums with
representatives from different
units
Participants in nationwide
projects
Certification, TOGAF

Cultural-cognitive
indicators

NICT only recruits
people with
comprehensive EA
knowledge and
education.

Participants in inter-regional
forums
Participants in regional
projects
Certification

Institutional indicators from the cases.

Concerning normative indicators at the state level, we find that the initiatives included in the annual
Difi (2017) report have addressed the increasing need for coordination across administrative borders.
The organizations from the public sector enable sector and silo thinking, making it difficult for their
managers and staff to think holistically. Skate, an initiative which started in 2012, aims to establish an
arena for strategic collaboration to improve the situation. Skate is an initiative from the parliament led
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by Difi, where top managers from various public organizations participate. Another initiative involves
the development of courses to build ICT competency, especially among top managers, so they can
understand how technology can support their strategy. In 2016, Difi established a Digitalization
Council, with participants from both public and private sectors. The council aims to help top managers
succeed with their digitalization projects.
At the inter-organizational level, in the NICT’s strategy document for 2013-2016, we find that one of
the goals is to establish EA as a strategy for all the RHAs (NICT, 2012). Based on the national health
strategy, the NICT prepared a report with suggestions for initiatives to attain this vision. The report
presents architectural principles and discusses governance methodology (NICT, 2014). The report also
describes the business architecture for the main health processes. The set of NICT documents does not
constitute a regulative element but is normative because the NICT’s recommendations can be
overruled by the RHAs. The reason why we view these as normative is that most of the participants in
the work are representatives of the various RHAs, and then they develop a mutual understanding for
coordination and gain knowledge of EA that will form their logical thinking and behavior.
For the autonomous units, there are regulative indicators in the form of guidelines. For example,
HSE’s project roadmap includes the requirement for enterprise architects to be involved. Furthermore,
it has decided to use common tools for documenting the architecture. HSE and NAV have decided to
use TOGAF as the framework for EA, the same framework with which the informants in the UUE
sector are familiar. Both HSE and NAV have established separate functions for architecture and
design that work in an interdisciplinary manner across programs and projects to help in complicated
situations and ensure that architectural practices are followed. The professionals exercise a high level
of authority in the autonomous units. For decades, the professionals have assumed the responsibility
for their units. We perceive this historically grounded power as a cultural-cognitive indicator.
It is also interesting to analyze how the various rules, guidelines, and architectural decisions made by
others are followed at the sub-organizational level. Table 4 shows the observed strategies to handle the
institutional pressure to conform to the surroundings.
Level

Architectural decision
toward coordination
Rules and laws

Strategy and tactics
To meet pressure from the level above.

State bureaucracy
Inter-organizational

Rules and guidelines
Guidelines
Common architecture
(artifacts, Business
Process Models, and IS
systems)

Acquiescence: laws are elaborated and communicated.
Acquiescence: the tactic is compliance. Rules and guidelines
are adopted but are customized according to the context.
AND
Compromise among the cooperating units; the tactic is
bargaining.

Autonomous
unit

Architecture
for the unit

Acquiescence: the tactic is compliance.
OR
Compromise among the stakeholders within the unit; the tactic
is bargaining.
OR
Defiance: the tactic is dismissing.

State

Table 4.

How sub-organizations react to institutional pressure.

Difi is at the state bureaucracy level, and the documents clearly indicate that Difi elaborates on the
architectural principles from the LGM. The reviewed documents show that Difi follow its mandate,
leading and taking initiatives to achieve better coordination and conformity.
At the inter-organizational level, we observe that the NICT develops its architectural principles based
on Difi’s guidelines. Concerning certain solutions that the NICT suggests, the RHAs can bargain or
dismiss the proposals (see Section 4.1). We recognize a similar situation between the RHAs and the
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HEs; as stated by a project leader, “When changing the work process, we sometimes go for
compromises that gives sub-optimal solutions.” According to the CEO of an HE, “[There] should be a
regional project, but only a few HTs could afford it.”

5

Discussion

We have identified three issues that are particularly important for EA implementation in three
Norwegian public sectors. We conjecture that these three issues are the most significant barriers to EA
implementation and discuss these further.
Coordination and collaboration challenges related to EA initiatives across sub-organizations are wellknown phenomena in the public sector (Ross et al., 2006, Janssen and Hjort-Madsen, 2007, Dang and
Pekkola, 2016b). The situation becomes tougher the more autonomous the sub-organizations are (Boh
and Yellin, 2006); hence, it is important to address autonomy to maintain coherence in an organization
(Zadeh et al., 2014). Furthermore, autonomy influences how the EA work is undertaken (Steenbergen,
2011).
For HSE and HES, autonomy comes from the organizational structures in the sectors. The NAV units
are not autonomous in a juridical and economic sense. It is the NAV’s history that shapes its
autonomous behavior. All units have a long history of operating separately; only over the last few
decades has there been a demand for inter-organizational collaboration on ICT technology. The
consequence of EA autonomy is that units in a sector can make decisions that complicate inter-sectoral
coordination. Ultimately, the business lines have the strongest voice (Martin, 2012, Bakar and
Selamat, 2016, Lee et al., 2013).
EA planning is imperative to achieve the goals outlined in an organization’s strategy (Schmidt and
Buxmann, 2011, Jusuf and Kurnia, 2017). However, there can be conflicting goals due to different
levels in the public sector (Valtonen et al., 2009), and national goals and targets are often vague (Muir
and Oppenheim, 2002, Dang and Pekkola, 2016b). We find that organizations experience the goals
and strategies handed down by the top level of the hierarchy as vague and not detailed enough for the
units to act on. The complex organizational structures lead to challenges in EA planning (Dang and
Pekkola, 2016b). Even if the target is clear, the units, especially in the health sector, can disagree
about the outlined process. Additionally, UUCs are competitors on student recruitment and funding;
thus, there can be forces working against conformity. An EA project opens up an organization for
others, which is perceived as risky by leaders (Valtonen et al., 2011). Altogether, there are several
sources for top managers to use their power of autonomy and not to commit to the EA initiative.
We find that employees respond positively to change as long as there are perceived benefits. This is
consistent with the findings reported in the literature (Miller et al., 1994). Since the enterprise
architects have problems with visualizing the benefits, the decision makers are not convinced to
participate in change projects applying a new methodology (Chakravarti and Varma, 2008). If a value
is not proven from the EA initiative, its dismissal is understandable since changing work processes is a
challenging organizational operation, related to both budget allocations and organizational resistance
(Drews and Schirmer, 2014, Chakravarti and Varma, 2008). Research shows that financial issues are
important. “It is crucial […] to focus on the returns from the investment of integrating business and
IT” (Kamogawa and Okada, 2008, p. 435). The lack of perceived benefits from EA is one important
cause of EA failure (Dang and Pekkola, 2016b). Nevertheless, clarifying the value from EA is found
to be a challenging task (Tamm et al., 2011, Bygstad and Pedersen, 2012).
Even if the top management agrees on the EA target, it may be unwilling to free up key personnel to
national or regional EA projects. Taking key personnel out of the daily operations makes the unit
suffer in terms of both productivity and finance. The classical problem, where the cost is covered by
another unit than the ones that gain the benefits (Flak et al., 2012), is also valid for EA projects (Drews
and Schirmer, 2014). Additionally, the willingness to use EA is impeded if there are conflicts related
to benefits (Dang and Pekkola, 2016b). Another serious consequence of the financial condition is that
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it can hinder knowledgeable and legitimate people from participating in the projects (Ulriksen et al.,
2017). Such people are critical to success (Drews and Schirmer, 2014, Martin, 2012).
The financial issue is reinforced by the fact that the cost of an EA project is difficult to estimate due to
the complexity. Large investments in legacy systems, combined with the above-mentioned cost/benefit
issue, and the implicit uncertainty about when the EA benefits will be realized (Schmidt and
Buxmann, 2011), may sway top managers to prioritize short-term needs instead (Bygstad, 2016).
The informants view the principle of “money follows the unit” as an obstacle to holistic thinking in all
cases. The agencies have received a directive from the government that they should facilitate
coordination, but they are evaluated on other criteria, and specific financial support for EA has not
been implemented by the principal. Hjort-Madsen and Burkard (2006) conclude that the lack of
economic incentives is one of the reasons for interoperability challenges in the government.
A common problem in all cases is that stakeholders—other than enterprise architects and IT
managers—have a limited understanding of EA and the implications of adopting it. Architectural
boards are formal in the NAV, informal in the HES, and absent in HSE. However, HSE’s Digital
Renewal program has a board of architects, and architecture has recently become a distinct point in the
project roadmap of HSE. In UUC, the informants experience the lack of a coordination mechanism as
an obstacle to a common architecture. We therefore conjecture that top managers are aware of the
national EA initiative but have limited knowledge or willingness to make the necessary organizational
arrangements that are prerequisites for success. This finding is consistent with that of a Finnish public
agency: “The executive group has understood that EA is an important concept. Unfortunately, it seems
that they do not understand the meaning and purpose of it” (Saarelainen and Hotti, 2011, p. 15). The
importance of governance, with formal structures and boards, is a critical success factor in all five
success models reviewed by Nikpay et al. (2013). In addition to metrics, this aspect is “required to
manage EA consistently even without permanent top management attention” (Winter and Schelp,
2008, p. 551). The unclear setup of EA governance is identified as a possible reason for the failure of
EA implementations in Denmark and the Netherlands (Janssen and Hjort-Madsen, 2007).
The lack of financial incentives and autonomy, combined with the lack of understanding of EA, leads
to a situation where the EA initiative from the government is far from having fruitful conditions.
Therefore, we suggest autonomy, financial issues, and understanding of EA as the three major
concepts that must be addressed to succeed with EA.
In their research on the private sector, Löhe and Legner (2014) find similar challenges. This indicates
that it is worthwhile for the top management to study the outcome of Löhe and Legner (2014)
research, specifically the design theory for architecture-driven IT management (ADRIMA). We
propose an additional design requirement for the challenge involving the “lack of EAM acceptance in
the (IT) organization and difficulties in enforcing EA policies and standards” (Löhe and Legner, 2014,
p. 116). The design requirement for this challenge is that “existing IT roles and committees should
understand EA artefacts as well as assume responsibilities for EAM tasks” (Löhe and Legner, 2014, p.
116). We find this requirement partly fulfilled in all our cases. However, there is a lack of EAM
acceptance in the rest of the organization, which we suggest can be addressed with the following
requirement: Managers and leaders at all levels in the organization should understand the EA concept
and how EAM should be organized to achieve the overall goal for the organization. This requirement
can give rise to management commitment, which is a prerequisite for other stakeholders to perceive
the usefulness of EA efforts (Ojo et al., 2012).
The preceding discussion shows that an observer can question the units’ abilities (e.g., knowledge of
EA) and capabilities (e.g., incentive structures) to institutionalize EA. We have discussed the
conditions described by Oliver (1991, p. 159): “The theoretical rationale underlying conformity or
resistance to institutional rules and expectations surrounds both the willingness and ability of
organizations to conform to the institutional environment. The scope conditions under which
organizations are willing to conform are bounded by organizational scepticism, political self-interest,
and organizational control.” To address the challenges that EA initiatives meet, we have investigated
how some of the initiatives are handled by the units.
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The coercive rules and guidelines are very general. Even if they are elaborated by Difi, the sectors
need to do considerable work to apply them in practice for all their systems. When the autonomous
units and the Ministry disagree on which entity hall have the authority over the architecture council
(such as in the HES), it is not surprising to identify different strategies toward conformity. Hence, we
suggest that the regulative pillar is weak. The normative pillar seems to be strong among the persons
who are actually educated as enterprise architects or TOGAF-certified. However, other important
stakeholders, such as business managers and subject matter experts, are unfamiliar with the meaning
of EA. Hence, the normative pillar is weak for these stakeholders.
Because they possess autonomy, the decision makers are the most influential stakeholders, and the
main decision makers in our cases are the business managers, who are often subject matter experts as
well. The cultural-cognitive pillar is strong among the subject matter experts since they have a long
history of making autonomous decisions, think within their silos, and seek the best for their local units.
Making decisions that deviate from this thinking is not straightforward.

6

Conclusion

We have identified key challenges in EA implementation in the hospital sector, the HES, and the labor
and welfare sector. EA is important for achieving better coordination of the ICT systems to provide
citizens with better services. These are important goals at the ministry level. We have analyzed
interviews and documents, identified 26 concepts, and grouped them into five broader categories. Our
discussion shows that autonomy, financial issues, and understanding of EA are the three major issues
that must be addressed to succeed with EA in the public sector. Additionally, we have explained how
institutional analysis can be used to identify elements that influence the institutionalization process.
We have also discussed how the organizational structure and cultural conditions influence engagement
in collaboration and coordination toward common national ICT solutions.
The units’ autonomy allows them to dismiss or only partly participate in the EA initiative. The top
management and other stakeholders have limited understanding of EA, and the benefits and the value
of EA are not clear to the decision makers. Showing the overall organizational value for the
organizations is an insurmountable task for the architects alone. The implication is that the
organizations must raise the competency level across the board, especially for the top management.
This means that Difi has to continue its work on educating top managers, preferably at a faster pace.
The different ministries should also be involved in training leaders, and the units need to educate a
larger number of their employees. We argue in particular that the need for organizational changes
related to EA is under-communicated. Furthermore, we recommend that the ministries assess the
governance arrangements and the authority related to architectural development and decisions. Finally,
the ministries also need to evaluate the current financial model.
We have studied EA implementation in three Norwegian public sectors, which together account for a
major segment of the entire public sector. The respondents represent 18 different units, providing quite
diversified sources of the data. However, the institutional indicators should be better investigated, with
more focused interviews at every level and among all agent types. We have not examined other
significant segments of the public sector, most notably municipalities, primary healthcare, and primary
education. Further research should address these contexts to determine if there could be sector-specific
issues, and it would yield a more complete understanding about the EA implementation issues and
challenges. Despite the limitations to the generalizability of this present study, our findings should
serve to enlighten government enterprises about the challenges related to EA implementation.
However, the results cannot be generalized beyond the Norwegian public sector. Further research
should integrate results from similar studies in other countries.
By understanding the underlying challenges of implementing EA in an organization, the importance of
the different institutional elements, and the logics among the agents involved, the institutionalization
process of EA can be better addressed. Further research can suggest how to speed up the
institutionalization process in the public sector.

Twenty-Sixth European Conference on Information Systems (ECIS2018), Portsmouth,UK, 2018

13

Ajer & Olsen /EA Challenges in the Public Sector

References
Aier, S., Gleichauf, B. & Winter, R. (2011). "Understanding enterprise architecture management design-an empirical analysis." In: Proceedings of the 10th International Conference on
Wirtschaftsinformatik. Zurich, Switzerland, p. 645 - 654.
Alsoufi, A. (2014). "Bahrain National Enterprise Architecture Framework: a Platform towards a GCC
EA Initiative." GSTF Journal on Computing (JoC), 2 (1), 73-80.
Bakar, N. a. A. & Selamat, H. (2016). "Investigating Enterprise Architecture implementation in public
sector organisation: A case study of Ministry of Health Malaysia." Paper presented at 3rd International Conference on Computer and Information Sciences (ICCOINS). Kuala Lumpur, Malaysia
Johor, Malaysia, p. 1-6.
Banaeianjahromi, N. & Smolander, K. (2016). "Understanding Obstacles in Enterprise Architecture
Development." In: Proceedings of the Twenty-Fourth European Conference on Information Systems (ECIS) Istanbul, Turkey, p. 1-15.
Bernard, S. A. (2012). An introduction to enterprise architecture. 3rd Edition. Bloomington IN, United States: AuthorHouse.
Boh, W. F. & Yellin, D. (2006). "Using enterprise architecture standards in managing information
technology." Journal of Management Information Systems, 23 (3), 163-207.
Bygstad, B. (2016). "Generative innovation: a comparison of lightweight and heavyweight IT." Journal of Information Technology, 1-14.
Bygstad, B. & Pedersen, N. (2012). "Arkitektur handler om praktisk arbeid i organisasjonen, ikke en
tegning”. En forskningsagenda om IT-arkitekters utfordringer." Paper presented at NOKOBIT.
Universitetet i Nordland, Norway, p. 1 - 14.
Carota, S., Corradini, F. & Re, B. (2010). "The role of applicative cooperation in the Marche Region
Enterprise Architecture." In: Proceedings of the eChallenges e2010. Warsaw, Poland, p. 1-8.
Chakravarti, B. & Varma, V. (2008). "An enterprise architecture framework for building service oriented e-governance portal." In: Proceedings of the TENCON 2008-2008 IEEE Region 10 Conference. University of Hyderabad, Hyderabad, India, p. 1-6.
Dang, D. D. & Pekkola, J. (2017). "Systematic Literature Review on Enterprise Architecture in the
Public Sector." The Electronic Journal of e-Government, 15 (2), 132-154.
Dang, D. D. & Pekkola, S. (2016a). "Institutionalising Enterprise Architecture in the Public Sector in
Vietnam." Paper presented at 24th European Conference on Information Systems (ECIS). Istanbul,
Turkey, p. 1 -16.
Dang, D. D. & Pekkola, S. (2016b). "Root Causes of Enterprise Architecture Problems in the Public
Sector." In: Proceedings of the 20th Pacific Asian Conference on Information Systems (PACIS).
Chiayi, Taiwan, p. 1 -16.
Denert-Stiftungslehrstuhl, E. (2015). IT Architecture Standardization Survey October 2015. Technical
Report. Technische Universität München.
Difi (2010). Nasjonale felleskomponenter i offentlig sektor. Mission Report, Rapport 2010:17. Agency
for Public Management and eGovernment
Difi (2012). Overordnede IT arkitekturprinsipper for offentlig sektor. Mission Report, Versjon 2.1.
Agency for Public Management and eGovernment
Difi (2017). Årsrapport 2016. Annual Report. Agency for Public Management and eGovernment
Dimaggio, P. & Powell, W. W. (1983). "The iron cage revisited: Collective rationality and institutional isomorphism in organizational fields." American Sociological Review, 48 (2), 147-160.
Drews, P. & Schirmer, I. (2014). "From enterprise architecture to business ecosystem architecture."
Paper presented at 18th International Enterprise Distributed Object Computing Conference Workshops and Demonstrations. Ulm University, Germany, p. 13-22.
Eide, C. & Østby, L. (2014). Helse Sør-Øst bruker 250.000 på IT-konsulenter hver time. URL:
http://www.tv2.no/a/6369716/ (visited on 06/05/2015).

Twenty-Sixth European Conference on Information Systems (ECIS2018), Portsmouth,UK, 2018

14

Ajer & Olsen /EA Challenges in the Public Sector

Flak, L. S., Nielsen, P. A. & Henriksen, J. H. R. (2012). Gevinstrealisering i e-forvaltningsprosjekter.
God teknologiledelse i praksis. In: FLAK, L. S. (ed.) Gevinstrealisering og offentlige IKTinvesteringer. Oslo, Norway: Universitetsforlaget.
Fountain, J. E. (2004). Building the virtual state: Information technology and institutional change.
Brookings Institution Press.
Hjort-Madsen & Pries-Heje (2009). "Enterprise architecture in government: Fad or future?" In: Proceedings of the 42nd Hawaii International Conference on System Sciences. Hawaii, USA, p. 1-10.
Hjort-Madsen, K. (2009). "Architecting Government - Understanding Enterprise Architecture Adoption in the Public Sector." PhD thesis. IT University of Copenhagen.
Hjort-Madsen, K. & Burkard, J. (2006). "When enterprise architecture meets government: An institutional case study analysis." Journal of Enterprise Architecture, 2 (1), 11-25.
Isomäki, H. & Liimatainen, K. (2008). "Challenges of government enterprise architecture work–
stakeholders’ views." In: Proceedings of the 7th International Conference on Electronic Government. Torino, Italy, p. 364-374.
Janssen, M. (2012). "Sociopolitical aspects of interoperability and enterprise architecture in egovernment." Social Science Computer Review, 30 (1), 24-36.
Janssen, M. & Hjort-Madsen, K. (2007). "Analyzing enterprise architecture in national governments:
The cases of Denmark and the Netherlands." In: Proceedings of the 40th Hawaii International
Conference on System Sciences (HICSS) Hawaii, USA, p. 1 -10.
Jonkers, H., Lankhorst, M. M., Ter Doest, H. W., Arbab, F., Bosma, H. & Wieringa, R. J. (2006). "Enterprise architecture: Management tool and blueprint for the organisation." Information Systems
Frontiers, 8 (2), 63-66.
Jusuf, M. B. & Kurnia, S. (2017). "Understanding the Benefits and Success Factors of Enterprise Architecture." In: Proceedings of the 50th Hawaii International Conference on System Sciences. Hawaii, USA, p. 4887 - 4896.
Kamogawa, T. & Okada, H. (2008). "Enterprise architecture and information systems: In japanese
banking industry." In: Proceedings of the International Symposium on Applications and the Internet (SAINT) - Workshop Turku, Finland, p. 433-436.
Klein, H. K. & Myers, M. D. (1999). "A set of principles for conducting and evaluating interpretive
field studies in information systems." MIS quarterly, 67-93.
Królikowska, B. (2011). "Selected Problems of Enterprise Architecture in Public Administration."
Studia i Materialy Polskiego Stowarzyszenia Zarzadzania Wiedza. Studies & Proceedings Polish
Association for Knowledge Management, (42).
Lee, Y.-J., Kwon, Y.-I., Shin, S. & Kim, E.-J. (2013). "Advancing government-wide Enterprise Architecture-A meta-model approach." In: Proceedings of the 15th International Conference on Advanced Communication Technology (ICACT) PyeonhChang, Republic of Korea, p. 886-892.
Lucke, C., Krell, S. & Lechner, U. (2010). "Critical issues in enterprise architecting–a literature review." In: Proceedings of the Americas Conference on Information Systems (AMCIS). Lima, Peru,
p. 1 - 11.
Löhe, J. & Legner, C. (2014). "Overcoming implementation challenges in enterprise architecture management: a design theory for architecture-driven IT Management (ADRIMA)." Information Systems and e-Business Management, 12 (1), 101-137.
Martin, A. (2012). "Enterprise IT Architecture in Large Federated Organizations: The Art of the Possible." Information Systems Management, 29 (2), 137-147.
Miles, M. B., Huberman, A. M. & Saldaña, J. (2014). Qualitative data analysis: A methods sourcebook. 3rd Edition. Thousand Oaks, California, USA: Sage Publications.
Miller, V. D., Johnson, J. R. & Grau, J. (1994). "Antecedents to willingness to participate in a planned
organizational change." Journal of Applied Communication Reseach, 22, 59 - 80.
Ministry-of-Health-and-Care-Services (2009). Samhandlingsreformen: Rett behandling – på rett sted
– til rett tid. St. meld. nr. 47.
Ministry-of-Local-Government-and-Modernisation (2009). Ei forvaltning for demokrati og fellesskap.
St. meld. nr. 19 (2008-2009).

Twenty-Sixth European Conference on Information Systems (ECIS2018), Portsmouth,UK, 2018

15

Ajer & Olsen /EA Challenges in the Public Sector

Ministry-of-Local-Government-and-Modernisation
(2011).
Digitaliseringsrundskrivet.
URL:
https://www.regjeringen.no/no/dokumenter/digitaliseringsrundskrivet/id2569983/
(visited
on
04/10/2017).
Ministry-of-Local-Government-and-Modernisation (2017). Hva er digitaliseringsrundskrivet? URL:
https://www.regjeringen.no/no/tema/statlig-forvaltning/ikt-politikk/hva-erdigitaliseringsrundskrivet/id2462894/ (visited on 03/14/2018).
Moreno, L. M. M., Páez, J. O. T., Parra, A. & Campos, D. (2014). "The Colombian Government Enterprise Architecture Framework." In: Proceedings of the 1st International Conference on Electronic Governance and Open Society: Challenges in Eurasia. St. Petersburg, Russian Federation, p.
38-41.
Muir, A. & Oppenheim, C. (2002). "National information policy developments worldwide I: electronic
government." Journal of Information Science, 28 (3), 173-186.
Nav (2016a). IKT-modernisering i NAV - tidslinje. Memo. Norwegian Labour and Welfare Administration.
Nav (2016b). Virksomhetsarkitektur i NAV. Official document. Norwegian Labour and Welfare Administration.
Nict (2008). Sluttrapport fra Tiltak 12 – Nasjonal Systemarkitektur. Project report. National ICT.
Nict (2011). Prosjektrapport: Tiltak 42: Videreutvikling av spesialisthelsetjenestenes virksomhetsarkitektur. Project report. National ICT.
Nict (2012). Nasjonal IKTs strategiplan for 2013-2016. Official document. National ICT.
Nict (2014). Tiltak 42.2 Praksis for virksomhetsarkitektur i Nasjonal IKT. Project report. National
ICT.
Nikpay, F., Selamat, H., Rouhani, B. D. & Nikfard, P. (2013). "A Review of Critical Success Factors
of Enterprise Architecture Implementation." In: Proceedings of the International Conference on Informatics and Creative Multimedia. Kuala Lumpur, Malaysia, p. 38-42.
Oates, B. J. (2006). Researching information systems and computing. London: Sage Publications.
Ojo, A., Janowski, T. & Estevez, E. (2012). "Improving Government Enterprise Architecture Practice-Maturity Factor Analysis." In: Proceedings of the 45th Hawaii International Conference on System Science (HICSS) Hawaii, USA, p. 4260-4269.
Oliver, C. (1991). "Strategic responses to institutional processes." Academy of management review, 16
(1), 145-179.
Orlikowski, W. J. & Barley, S. R. (2001). "Technology and institutions: What can research on information technology and research on organizations learn from each other?" MIS quarterly, 25 (2),
145-165.
Regjeringen.No (2005). Plattform for regjeringssamarbeidet mellom Arbeiderpartiet, Sosialistisk
Venstreparti og Senterpartiet 2005-09.
Ross, J. W., Weill, P. & Robertson, D. (2006). Enterprise architecture as strategy: Creating a foundation for business execution. Boston, MA, United States: Harvard Business Review Press.
Saarelainen, M.-M. & Hotti, V. (2011). "Does enterprise architecture form the ground for group decisions in egovernment programme? Qualitative study of the finnish national project for it in social
services." In: Proceedings of the 15th IEEE International Enterprise Distributed Object Computing
Conference Workshops (EDOCW) Helsinki, Finland, p. 11-17.
Schmidt, C. & Buxmann, P. (2011). "Outcomes and success factors of enterprise IT architecture management: empirical insight from the international financial services industry." European Journal of
Information Systems, 20 (2), 168-185.
Scott, W. R. (2014). Institutions and Organizations: Ideas, Interests, and Identities. 4th Edition. Thousand Oaks, California, USA: Sage Publications.
Sidorova, A. & Kappelman, L. A. (2011). "Better business-IT alignment through enterprise architecture: an actor-network theory perspective." Journal of Enterprise Architecture, 7 (1), 39-47.
Steenbergen, M. V. (2011). "Maturity and effectiveness of enterprise architecture." PhD thesis. Universiteit Utrecht.

Twenty-Sixth European Conference on Information Systems (ECIS2018), Portsmouth,UK, 2018

16

Ajer & Olsen /EA Challenges in the Public Sector

Tamm, T., Seddon, P. B., Shanks, G. & Reynolds, P. (2011). "How Does Enterprise Architecture Add
Value to Organisations?" Communications of the Association for Information Systems, 28 (1), 141168.
Ulriksen, G.-H., Pedersen, R. & Ellingsen, G. (2017). "Infrastructuring in healthcare through the
openEHR architecture." Computer Supported Cooperative Work (CSCW), 26 (1-2), 33-69.
Valtonen, K., Mäntynen, S., Leppänen, M. & Pulkkinen, M. (2011). "Enterprise Architecture Descriptions for Enhancing Local Government Transformation and Coherency Management: Case Study."
In: Proceedings of the 15th IEEE International Enterprise Distributed Object Computing Conference Workshops (EDOCW). Helsinki, Finland, p. 360-369.
Valtonen, K., Seppanen, V. & Leppanen, M. (2009). "Government enterprise architecture grid adaptation in finland." In: Proceedings of the 42nd Hawaii International Conference on System Sciences
(HICSS). Hawaii, USA, p. 1-10.
Walsham, G. (1995). "Interpretive case studies in IS research: nature and method." European Journal
of Information Systems, 4 (2), 74-81.
Weiß, K. S. (2015). "Institutionalizing Architectural Coordination in Organizations." PhD thesis. University of St. Gallen.
Weiss, S., Aier, S. & Winter, R. (2013). "Institutionalization and the effectiveness of enterprise architecture management." In: Proceedings of the Thirty Fourth International Conference on Information Systems. Milan, Italy, p. 1 - 19.
Winter, R., Legner, C. & Fischbach, K. (2014). "Introduction to the special issue on enterprise architecture management." Information Systems and e-Business Management, 12 (1), 1-4.
Winter, R. & Schelp, J. (2008). "Enterprise architecture governance: the need for a business-to-IT approach." In: Proceedings of the ACM Symposium on Applied Computing. Fortaleza, Ceara, Brazil,
p. 548-552.
Zadeh, M. E., Lewis, E., Millar, G., Yang, Y. & Thorne, C. (2014). "The use of viable system model
to develop guidelines for generating enterprise architecture principles." In: Proceedings of the
IEEE International Conference on Systems, Man and Cybernetics (SMC). San Diego, California,
USA, p. 1020-1026.
Øvrelid, E., Bygstad, B. & Hanseth, O. (2017). "Discursive formations and shifting strategies in
eHealth programmes." In: Proceedings of the 25th European Conference on Information Systems
(ECIS). Guimarães, Portugal, p. 873-886.

Twenty-Sixth European Conference on Information Systems (ECIS2018), Portsmouth,UK, 2018

17

