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Glossary

This chapter contains a glossary, defining the most important terms in this dissertation.

The definitions are ordered alphabetically.

Coordination: Act of managing interdependencies among actors (e.g. organizations, or-

ganizational stakeholders) to achieve certain goals.

Coordination mechanisms: Means for managing emerged interdependencies, compris-

ing artefacts (e.g. plans) and activities (e.g. planning).

Design decisions: Decisions related to the design of information systems (IS) that sup-
port business operations, which constitute and shape an organization’s enterprise archi-

tecture.

Enterprise architecture (EA): Holistic and integrated view on the organization’s entire

IS and business landscape, their components, and interrelationships.

Enterprise architecture management (EAM): Management activities of adopting, main-

taining, and continuously developing the EA in an organization.
EAM adoption: Establishment of EAM in the organization.

EAM conceptualization: Constitutive artefacts and activities of EAM in the organiza-

tion, such as frameworks, rules, planning, or control activities.

EAM outcomes: Indication of EAM success and performance benefits in the organiza-
tion, often measured by IS efficiency (ability to operate under low cost) and IS flexibility
(ability to quickly adapt IS to changing business needs). Given EAM’s holistic scope,

its outcomes are typically measured at the enterprise-wide level.

Enterprise-wide: Dimension referring to the organization as a whole instead of isolated

IS or business entities.

Enterprise-wide goals: Desired ends of the whole organization that go beyond local IS
or business needs. Examples are cross-unit synergies, standardization, or integration re-

quirements.

Institutional perspective: Derived perspective from institutional theory (neo-institution-
alism), aimed at explaining the coordination of organizational behaviour through its in-

stitutional environment (which is woven by a web of institutional pressures).
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Institutional pressures: Encompassing coercive, normative, and mimetic pressures. Or-
ganizational stakeholders adhere to these pressures for gaining legitimacy with their de-

cisions and activities in their institutional environment.

Intra-organizational level of analysis: Level of analysis that focuses entities within the

organization rather than inter-organizational relationships.

1S projects: Endeavours to change or purposefully develop one or more IS solutions for

specific business needs.

Local: Dimension referring to the lower, more operational levels of the organization. It

focuses decision-makers often individually, at the team-, project- or unit-level.

Organizational stakeholders: EAM’s targeted decision-makers (mainly on — but not re-
stricted to — the local-level), whose day-to-day decisions constitute and shape the design

of the organization’s EA.

Top management: Stakeholders of a centralized body in the upper hierarchy of the or-

ganization, by whom EAM is excelled, following often a top-down driven fashion.
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Abstract

Enterprise Architecture Management (EAM) is a widely discussed approach in infor-
mation systems research. Its aim is to coordinate locally-focused design decisions of
organizational stakeholders towards the consideration of enterprise-wide goals. Despite
EAM’s growing maturity, organizations encounter institutional obstacles in the realiza-
tion of EAM outcomes on an enterprise-wide level.

To better explain the realization of these outcomes on an enterprise-wide level, this dis-
sertation opts for an institutional perspective. It thereby seeks to investigate the coordi-
nation of organizational stakeholders’ design decisions through coercive, normative,
and mimetic pressures. Likewise, it seeks to extend explanatory approaches in the ex-
isting literature that mainly remain focused on coercive pressures in the conceptualiza-

tion and organizational adoption of EAM.

Based on empirical data, this dissertation develops a better understanding of EAM out-
comes through the influence of institutional pressures. The influence of institutional
pressures has been found to occur individually as well as in an interplaying fashion. As
a result of these influences, organizational stakeholders develop a greater degree of
awareness, understanding, and use of enterprise-wide goals in their design decisions.
EAM outcomes are demonstrated to be realized in a successive fashion, i.e. from the
local to the enterprise-wide level.

This dissertation’s findings lead to a broader and more facilitated understanding of co-
ordination in EAM. The applied institutional perspective draws a coherent picture on
institutional pressures within the organization, through which coordination results. In
this regard, this dissertation particularly demonstrates the interplaying influence of nor-
mative and mimetic pressures that help to better understand the coordination of organi-
zational design decisions as well as the realization of EAM outcomes. Finally, this thesis
highlights the role of organizational stakeholders, contributing through their activities
(bottom-up) to the successful realization of EAM outcomes. These findings complement
existing explanatory approaches in the literature, which mainly remain concentrated on
the influence of coercive pressures, especially on the role of top management, for driv-

ing the realization of EAM outcomes (top-down).

Keywords: Enterprise architecture management (EAM), coordination, institutional the-

ory, information systems (IS), design decisions
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Kurzfassung

Unternehmensarchitekturmanagement (UAM) ist ein weit diskutierter Ansatz in der In-
formationssystemforschung. Sein Ziel ist die Koordination von lokal-fokussierten De-
sign-Entscheiden organisationaler Akteure zur Berilicksichtigung unternehmensweiter
Ziele. Trotz steigenden UAM-Reifegrads stossen Unternehmen auf institutionelle Hin-

dernisse in der Realisierung von UAM-Ergebnissen auf unternehmensweiter Ebene.

Zur besseren Erklarung der Realisierung dieser Ergebnisse auf unternehmensweiter
Ebene optiert die vorliegende Dissertation fiir eine institutionelle Perspektive. Dabei soll
die Koordination von Design-Entscheiden organisationaler Akteure durch koerzitive,
normative und mimetische Treiber untersucht werden. Gleichzeitig sollen bestehende
Erklarungsansitze in der Literatur, fokussiert hauptsachlich auf koerzitive Treiber in der

Konzeptualisierung und organisationalen Etablierung von UAM, erweitert werden.

Auf Grundlage empirischer Daten entwickelt diese Dissertation ein besseres Verstiand-
nis iiber UAM-Ergebnisse durch den Einfluss institutioneller Treiber. Der Einfluss in-
stitutioneller Treiber zeigt sich individuell als auch in Wechselwirkung. Als Folge dieser
Einfliisse entwickeln organisationale Akteure einen hoheren Grad an Wahrnehmung,
Verstandnis und Verwendung unternehmensweiter Ziele in ihren Design-Entscheiden.
UAM-Ergebnisse zeigen sich sukzessive realisiert, i.e. von lokaler hin zu unternehmens-

weiter Ebene.

Die Erkenntnisse dieser Dissertation fordern ein breiteres und facettenreicheres Ver-
standnis von Koordination in UAM zu Tage. Die angewandte institutionelle Perspektive
zeichnet ein kohdrentes Bild von institutionellen Treibern innerhalb der Organisation,
durch welche Koordination entsteht. In diesem Zusammenhang zeigt diese Dissertation
insbesondere den wechselseitigen Einfluss von normativen und mimetischen Treibern
auf, welche dabei helfen, die Koordination organisationaler Design-Entscheide und die
Realisierung von UAM-Ergebnissen besser zu verstehen. Schliesslich hebt diese Arbeit
die Rolle organisationaler Akteure hervor, welche durch ihre Aktivititen (bottom-up)
zur erfolgreichen Realisierung von UAM-Ergebnissen beitragen. Diese Erkenntnisse
komplementieren bestehende Erklarungsansétze in der Literatur, welche sich hauptséch-
lich auf den Einfluss koerzitiver Treiber, insbesondere des Top-Managements, in der

(top-down) Realisierung von UAM-Ergebnissen konzentrieren.

Stichworte: Unternehmensarchitekturmanagement (UAM), Koordination, Neo-Institu-

tionalismus, Informationssysteme (IS), Design-Entscheide
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Section A: Research Summary

1 Introduction

The performance of nearly all large organizations depends on the employed information
systems (IS) that support the growth and diversity of their business operations (Williams
and Karahanna 2013). The larger and more diversified the business operations of organ-
1zations, the more likely IS development budgets and project ownerships will be allo-
cated to stakeholders of local business units. While their decisions to design IS solutions
(design decisions) tend to meet local business needs, they often disregard enterprise-
wide goals, such as cross-unit synergies, standardization, or integration requirements
(Peterson 2004). As a result, many organizations have to deal with highly complex IS
landscapes that require costly alignment and integration efforts (Murer et al. 2010).
Hence, it has become an inevitable necessity that organizations foster a more holistic
perspective in stakeholders’ design decisions, leading them to consider enterprise-wide

goals that reach beyond single IS components or specific business needs.

As a solution, IS scholars and practitioners have developed the concept of enterprise
architecture (EA). EA refers to a holistic and integrated representation of the organiza-
tion’s entire set of IS and business processes, reflecting enterprise-wide goals, such as
integration or standardization requirements (Ross et al. 2006; The Open Group 2018).
EA management (EAM) goes beyond descriptive purposes, referring to management ac-
tivities for adopting, maintaining, and developing an organization’s EA (Aier et al.
2011). To avert the negative implications from an uncontrolled IS evolution resulting in
complex IS landscapes, EAM has often been described as a coordination approach, re-
ferring to efforts for guiding organizational stakeholders’ design decisions towards en-
terprise-wide goals (Weiss 2014). According to Schmidt and Buxmann (2011), coordi-
nation in EAM becomes even more decisive, the more an organization relies on the
division of labour and the distribution of decision-making authority to develop its IS
landscape. In this regard, performance benefits have been measured in EAM outcomes,

such as IS efficiency or IS flexibility, at the enterprise-wide level (Lange et al. 2016).

1.1 Problem Setting

EAM outcomes. Since the late 1980s, EAM has received increasing attention by IS
scholars and practitioners (Simon et al. 2013). Despite EAM’s growing maturation, the

existing literature continues to report substantial differences regarding the successful
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realization of EAM outcomes at the enterprise-wide level (Tamm et al. 2011). On the
one hand, differences were found between organizations with similar enterprise-wide
goals. While some organizations were successful in adopting EAM, others struggled to
derive the intended outcomes and thus perceived their EAM adoptions as a failure. On
the other hand, differences were found even within organizations between similar con-
texts (Dang 2017). Scholars highlighted institutional obstacles that were encountered in
adopting EAM on an enterprise-wide basis (Weiss 2014). Concerning literature’s re-
ported differences, I conclude that there is a need for a better explanation of the success-
ful realization of EAM outcomes at the enterprise-wide level, which goes beyond exist-

ing perspectives that mainly focus on EAM’s organizational (context) adoption.

Coordination. Following the association of EAM as an approach to coordinate stake-
holders’ design decisions for realizing its intended outcomes, the question arises of how
coordination and design decisions are analysed in the existing literature. For coordina-
tion, there is a wide range of analyses, due to its manifold theorizations in the EAM
literature. For instance, Schmidt and Buxmann (2011) analysed means of governance to
adopt EAM as a coordination function from an organization theory perspective. Further
theories are boundary objects (Abraham et al. 2013), contingency factors (Riege and
Aier 2009), or organizational culture (Aier 2014a), applied to analyse mechanisms that
coordinate organizational stakeholders from an architectural perspective. Despite the
value of the applied theories, the variety of explicit and implicit coordination theoriza-
tions makes it difficult to explain the successful realization of EAM outcomes at the
enterprise-wide level. This variety is similarly reflected in the IS literature, showing no
coherent theoretical body of coordination. Instead, IS literature embodies many bor-
rowed theories from external (e.g. sociology or management science) disciplines (i.e. IS
reference theories) that reflect coordination (Malone and Crowston 1990), which may
purposefully be applied to EAM. To analyse coordination in EAM, a coherent under-

standing of coordination — based on IS reference theories — becomes essential.

Design decisions. While there exists a variety of coordination theorizations, so far, little
is known about design decisions. In short, a design decision refers to any kind of deci-
sion related to the design of one or multiple IS components (e.g. an application or sys-
tem) and their supported business operation(s) (Plataniotis et al. 2013; 2014). Compared
to other phenomena, the coordination of design decisions becomes even more decisive
in the EAM context. It thereby requires to focus decisions not only related to the design
of IS or business components, but also to holistically scope the sum of organizational

decisions constituting and shaping the design of the IS and business landscape: the EA.
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To explain coordination in EAM, it becomes necessary to develop an in-depth under-

standing of design decisions.

1.2 Research Objectives and Research Question Derivation

Building on the identified problem setting, the main research objective is to better ex-
plain the successful realization of EAM outcomes by developing a broader perspective
on the coordination of design decisions in EAM (RQ3). To this end, I propose two con-
stitutive objectives, targeting a coherent understanding of coordination (RQ?2), as well

as an in-depth understanding of design decisions (RQ1) upfront (Figure 1).

Institutional Perspective on EAM A explains > EAM Outcomes
focuses contribute to
’ & £
Coordination of Design Decisions

Figure 1: Concept Map

The first part of this dissertation aims to provide a deeper understanding of design deci-
sions. Due to enormously growing IS investments, there is also a growing need to un-
derstand design decisions aimed to be coordinated to consider enterprise-wide goals. In
the literature, there is a strong relationship between coordinated design decisions and
EAM outcomes (Foorthuis et al. 2010; Espinosa et al. 2010; 2011; 2012; Ross and
Quaadgras 2012; Winter 2014; Aier et al. 2015). To provide an in-depth understanding
of design decisions, it is necessary to consider not only the component level, where de-
cisions are focused on the design of specific IS or business solutions, but to take an
enterprise-wide focus on the sum of decisions related to the design of an organization’s
entire IS and business landscape (the EA). To provide a deeper understanding, I will
focus on dimensions (illustrating a holistic view on the sum of decisions related to the
design of the EA) and characteristics (illustrating component level design decisions in

the EA) of decisions. I propose the following research question:

RQ1: What are the dimensions and characteristics of design decisions?

Building on an in-depth understanding of design decisions, the second part of this dis-
sertation aims to develop a coherent understanding of coordination. In the existing liter-

ature, there 1s a great variety of analyses of coordination in EAM due to the diverse use
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of IS reference theories!. While there is no coherent body of coordination theory (Grant
1996), theories in IS research reflect — in one way or another — coordination (Malone
and Crowston 1994). Recognizing the large body of IS reference theories explicitly
and/or implicitly reflecting coordination, the second part of this dissertation seeks to
develop an IS reference theory-grounded, coherent thematic synthesis of coordination.

The corresponding research question is as follows:

RQ2: What are the themes of coordination in IS reference theories?

The third part of this dissertation aims to explain the successful realization of EAM
outcomes, spotlighting the coordination of stakeholders’ design decisions. While the
existing literature reports institutional obstacles in adopting EAM, substantial differ-
ences were found regarding the realization of EAM outcomes at the enterprise-wide
level (Tamm et al. 2011). Differences were shown to exist even between similar contexts
within organizations (Dang 2017). Researchers thereby found that EAM outcomes de-
pend not only on contextual, but particularly institutional influences in organizations
(Dang and Pekkola 2016). To better understand these institutional influences, scholars

have promoted an institutional perspective (Weiss 2014; Dang 2017).

To explain coordination in EAM, this dissertation applies an institutional perspective
(Weiss 2014), based on institutional theory. Institutional theory explains the emergence
of an institution: a rule-like, social structure in the organizational environment, in which
its stakeholders adhere to three types of institutional pressures: coercive, normative, and
mimetic (Scott 2014). In a nutshell, these pressures can be perceived as coordination
mechanisms, guiding organizational stakeholders in thoughts and actions (Meyer and
Rowan 1977) through rules or sanctions (coercive), norms or values (normative), as well
as the share of success stories and best practices (mimetic) (Scott 2014). To afford an
institutional perspective on coordination in EAM, an intra-organizational level of anal-
ysis becomes necessary, focusing on entities within the organization, from which insti-
tutional pressures arise. Furthermore, it becomes necessary to take a combined view on
all three institutional pressures, which extends existing perspectives in the EAM litera-
ture that mainly focus on coercive pressures regarding the development of artefacts and
organizational adoption activities. Finally, the activities of organizational stakeholders
need to be taken into account. Stakeholders adhere to institutional pressures in their en-

vironment, exploring whether and how enterprise-wide goals may suit or advance their

! An IS reference theory refers to an applied theory (e.g. institutional theory) from a non-IS discipline (e.g. soci-

ology) to describe or explain IS phenomena (see also Straub 2012).
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design decisions. Consequently, EAM remains not only adopted into the organizational
context, but becomes an inherent part of its worklife as it ingrains into the organization’s

institutional microcosm of coercive, normative, and mimetic pressures.

To afford an understanding of how EAM becomes an inherent part of the organization’s
worklife (by organizational stakeholders considering enterprise-wide goals in their de-
sign decisions and therewith contributing successfully to EAM outcomes), the third part

of this dissertation aims to answer the following research question:

RQ3: What is the influence of institutional pressures on the coordination of design de-
cisions in EAM?

Based on the outlined problem setting, research objectives, and derived research ques-

tions, the following part frames this dissertation’s research design.

1.3 Research Design and Intended Contributions

The research design of this dissertation consists of an explanatory and a descriptive part.
The explanatory part follows the main objective of this dissertation: to develop and pro-
pose an institutional perspective on the coordination of design decisions in EAM. The
descriptive part provides two constitutive elements of this understanding, focusing on
coordination and design decisions (Figure 2). The following two subsections illustrate
both parts in detail and conclude with a summary of this dissertation’s parts, methodol-

ogy, and intended contributions.

Explanatory Part
Institutional Perspective on EAM I > EAM OQOutcomes
RQ3 y
focuses contribute to
RQ2 RQL
.. kQ of Q/ . . .
Coordination Design Decisions
Descriptive Part

Figure 2: Overview of Research Design

1.3.1 Descriptive Part

To provide a deeper understanding of design decisions, RQ! shall be answered with
empirical data collected from focus groups. Focus groups are a frequently used method
in the IS literature when it comes to exploring new ideas or concepts (Tremblay et al.

2010a). To systematically collect, synthesize, and present the data, a structured research
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method for developing a classification scheme will be applied. The ultimate goal is to
derive a classification scheme, illustrating several dimensions (for a more holistic view
on the sum of decisions constituting and shaping the EA) and characteristics (for a more

detailed, component level view) of design decisions (Nickerson et al. 2013).

RQ?2 calls for a coherent understanding of coordination. To discover the explicit and
implicit reflections of coordination in IS reference theories, RQ2 shall be answered
through a thematic analysis approach (Boyatzis 1998). Owing to the large body of the-
ories explicitly or implicitly dealing with coordination, an analysis framework will be
constructed at the outset, building on existing definitions and conceptualizations of co-
ordination. This framework will be used for screening IS reference theories, examining
how, and from which perspectives, coordination is reflected. Finally, these reflections
shall be synthesized into themes, representing manifested, latent patterns of coordination

that reflect a coherent understanding of coordination.

1.3.2 Explanatory Part

RQ3 aims to better explain the successful realization of EAM outcomes through an in-
stitutional perspective on the coordination of design decisions in EAM. Integrating RQ1
and RQ?2, the explanatory part targets an understanding of how EAM becomes a part of
the organization’s worklife by organizational stakeholders, who adhere to institutional
pressures for considering enterprise-wide goals in their design decisions. To answer
RQ3, the explanatory part proceeds consecutively in four steps, relying on qualitative
and quantitative research methods. Combining both methods for answering one and the
same research question has proved to be highly promising in IS research (Mingers 2001;
Venkatesh et al. 2013).

In the first step, a fundamental understanding of the influence of coercive, normative,
and mimetic pressures will be provided. This shall be approached through a case study,
analysing the influence of pressures for considering enterprise-wide goals in organiza-
tional decision-making. The second step explores whether and how the consideration of
enterprise-wide goals in organizational decision-making contributes to EAM outcomes.
This will be undertaken by surveying how stakeholders learn to consider enterprise-wide
goals in their decisions and to what extent EAM outcomes will be realized. The third
step builds on the previous two steps, focusing on the role of stakeholder activities to
understand why they would consider enterprise-wide goals in their decisions and which
institutional pressures they follow towards this consideration. It relies on a literature

review to collect motivation mechanisms for decision-making under the consideration
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of enterprise-wide goals, complemented by empirical focus group data. Based on em-
pirical evidence, all three steps shall finally be integrated into a concerted research
model, reflecting the influence of institutional pressures that lead organizational stake-
holders to consider enterprise-wide goals in their decisions, therewith contributing to
EAM outcomes. To this end, the research model shall be analysed with empirical survey
data to generalize the resulted insights. Table 1 summarizes the research design, its in-

dividual parts, research questions, methodology, as well as the intended contributions.

Thesis Part | Methodology Intended Contributions
Descriptive = Focus group | = Providing an in-depth understanding of
)
2 : ..
Design S data design decision
Decisions §
(RQ1) o
Descriptive © * Review of IS | = Providing a coherent, thematic reflec-
Coordination § reference tion of coordination
S theories
S
(RQ2) g
Explanatory = Case study = Step I: Understanding the influence of
Coordination data institutional pressures on organiza-
of Design tional decision-making
Decisions = Survey data = Step 2: Understanding whether and
(RQ3) 2 how considering enterprise-wide goals
.§ contributes to EAM outcomes
S
§ = Literature re- | ® Step 3: Understanding why and
= view, focus through which pressures stakeholders
S
2 group data consider enterprise-wide goals
§ = Survey data = Step 4: Integrating steps 1-3 into a con-
S
S certed research model for understand-
ing the influence of institutional pres-
sures, by which stakeholders consider
enterprise-wide goals in their decisions
and thus contribute to EAM outcomes
Table 1: Summary of Research Design and Intended Contributions




8 Section A: Introduction

1.4 Dissertation Structure

This dissertation is structured as follows: Section 4 provides an overall summary of the

dissertation, while Section B contains the scientific research papers.

Section A comprises an introduction (chapter 1) to motivate the general background, the
problem setting (1.1), research objectives and research question derivation (1.2), as well
as the research design (1.3). Chapter 2 lays out the main concepts captured by this dis-
sertation, namely enterprise architecture management (2.1), coordination (2.2), and in-
stitutional theory (2.3), as well as their synthesis (2.4). Chapter 3 reviews the related
work. Following the outlined research design (Figure 2), this chapter comprises perspec-
tives on explaining EAM outcomes (3.1) as well as — more specifically — the institutional
perspective in EAM research (3.2). Chapter 4 contains this dissertation’s results, follow-
ing an overview of contributions to the research questions of the descriptive and explan-
atory part (4.1) as well as a summary of this dissertation’s research papers (4.2). Chapter
5 concludes with a discussion, comprising the main contributions, a critical reflection,

limitations, and implications for future research and practice.

Section B proceeds with the individual research papers. The six research papers have
been published at renowned international IS conferences. Each of the research papers is
presented with its abstract and bibliographical information, including the title, author(s),
publication outlet, publication type, publication year, rating?, and publication status. The
research papers have been reformatted to be consistent with the remaining summary
paper of this dissertation. The citation format is also unified across all research papers
and the summary paper. All tables and figures are uniformly formatted and continuously
numbered. All abbreviations, figures, and tables are included within a single list at the
beginning of this dissertation, while all references and appendices have been merged at

its end.

2 In this dissertation, I use the ranking of VHB-Jourqual 3.
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2 Conceptual Foundation

The following chapter forms the conceptual foundation. To study coordination in EAM
from an institutional perspective, this foundation shall be formed around three major

blocks: enterprise architecture management, coordination, and institutional theory.

2.1 Enterprise Architecture Management (EAM)

The Open Group (2011) defines enterprise architecture as a “formal description of a
system, or a detailed plan of the system at component level to guide its implementation,”
encompassing the “structure of components, their interrelationships, and the principles
and guidelines governing their design and evolution over time.” In this dissertation, sys-
tem refers to a socio-technical, organizational environment with a common set of enter-
prise-wide goals, in which human stakeholders interact with IS to pursue their business
operations. This socio-technical environment spans all layers of the business-to-IT
stack: the strategic, organizational (processual), alignment, software, and the IT infra-
structure layer (Jonkers et al. 2006; Winter and Fischer 2007). Furthermore, all elements
of an artefact type (e.g. all process components of a business process) are considered
(Lankhorst 2005; Winter and Fischer 2007). Lastly, EA considers all elements of an
artefact type on the business-to-IT stack for several points in time, representing the third

(i.e. temporal) dimension (Figure 3).

EA management (EAM) goes beyond EA’s descriptive purposes and includes activities
of adopting, maintaining, and continuously developing an organization’s EA (Aier et al.
2011). It seeks to guide locally-focused IS change and development endeavours (e.g. IS
projects) in a holistic (see Figure 3) fashion. In this regard, ensuring the conformity of
organizational stakeholders’ design decisions with enterprise-wide goals has become the
main purpose of EAM (Boh and Yellin 2006).

The success and performance benefits of EAM are measured in EAM outcomes, most
prominently in the form of IS efficiency or IS flexibility at the enterprise-wide level
(Lange et al. 2016). IS efficiency refers to an organization’s ability to provide the re-
quired IS for successfully completing business operations, while minimizing unneces-
sary redundancies (Schmidt and Buxmann 2011). IS flexibility relates to an organiza-
tion’s ability to quickly adapt its IS landscape to new or changing requirements (Tallon

and Pinsonneault 2011).
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Figure 3: Enterprise Architecture Management (based on Aier 2014b)

2.2 Coordination

The term coordination originated from the Latin word “coordinare,” meaning “to ar-
range” and “to put in order.” Many disciplines in the IS literature capture definitions and
conceptualizations of coordination. However, there is no coherent theory of coordina-
tion (Crowston 1997). Rather, there is a developing body of “theories about how coor-

dination can occur in diverse kinds of systems” (Malone and Crowston 1994, p. 1).

This dissertation focuses on the work of Malone and Crowston (1990; 1994), who were
among the earliest contributors towards the development of a coordination theory in IS
research (Taxén and Riedl 2016). Malone and Crowston (1990, p. 361) proposed two
definitions that define coordination as “the act of managing interdependencies between
activities performed to achieve a goal” and “the act of working together harmoniously.”
Based on these definitions, three constitutive elements of coordination (Figure 4) can be

derived: actors, interdependencies, and mechanisms (Table 2).

For actors, there are different characterizations. Actors (Table 2) can be considered as
“individuals” (e.g. employee), “groups” (referring to teams or networks), as well as “or-

ganizations” (comprising multiple groups) (Malone and Crowston 1990). “Market” and
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“society” may also be considered (Brosius et al. 2016b). “Market” focuses on depend-
encies or relations between organizations (e.g. industry). Beyond market is the level of

“society,” which describes different market structures (e.g. nations).

< Actors Interdependencies Actors >

Mechanisms

Figure 4: Constitutive Elements of Coordination (based on Malone and Crowston
1990)

Victor and Blackburn (1987, p. 490) define interdependency as the extent to which an
actor is contingent upon another actor (see also Thomas 1957). Malone and Crowston
(1990) distinguish three major sources of interdependencies — goals, activities, and re-
sources — by which actors become contingent upon others (Table 2). Goal is character-
ized as ends, expectation, or direction, followed by actors in their activities (Crowston
1994). Activity refers to a form of organizing work, such as workflows or processes
(Malone and Crowston 1990). A resource can be represented as a physical (e.g. system,
machine) or abstract (e.g. knowledge, skill) object (Crowston 1994). Although organi-
zation theorists have argued that there is a competitive (i.e. positive) effect of interde-
pendencies (for further details, see Crowston 1994), Malone and Crowston (1990) iden-

tify the inherent nature of coordination to reduce and solve interdependencies.
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Table 2: Coordination Framework (Brosius et al. 2016b)
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In order to exert coordination, research has largely discussed the role of mechanisms.
Coordination mechanisms refer to artefacts (e.g. physical plans) and activities (e.g. plan-
ning processes) “for achieving integration among different units within an organization”
(Martinez and Jarillo 1989, p. 490). Mechanisms address problems of interdependencies
(Crowston 1997) and “permit coordinated action across a large number of interdepend-
ent roles” (Galbraith 1974, p. 28). Malone and Crowston (1990) suggest an overview of
mechanisms based on Martinez and Jarillo (1989), who surveyed coordination in multi-
national corporations and provided a framework of eight mechanisms through the syn-
thesis of prior literature (Table 2). Their framework found a wide uptake in research,
favouring its high level of comprehensiveness in addressing actors and interdependen-
cies (e.g. Doz and Prahalad 1991; Ghoshal et al. 1994; Tsai 2002).

Martinez and Jarillo’s (1989) framework of coordination mechanisms comprises formal
(structural) and informal (subtle) dimensions (see also Brosius et al. 2016b). “Depart-
mentalization” is characterized as a mechanism dealing with the formal structure of the
organization (e.g. arrangements of units). “Decision-making” describes forms of com-
mand fostered by different levels of hierarchy. Next, there are “formalization and stand-
ardization,” which describe codified forms of knowledge with a consistent level of qual-
ity, “planning” (e.g. functional plans) and “control” (e.g. of behaviour and output) mech-
anisms. Following Martinez and Jarillo (1989), informal mechanisms comprise “lateral
relations,” describing direct forms of (e.g. personal, social) contact among individuals.
“Communication” refers to forms of informal contact among individuals (e.g. exchange
of tacit knowledge). Finally, “socialization” encompasses the organizational culture and

social work climate among actors.

2.3 Institutional Theory

Institutional theory attends to the deeper, more resilient aspects of organizational envi-
ronments (Scott 2014). It seeks to explain how institutions emerge within and across
organizations (Meyer and Rowan 1977; Zucker 1977). An institution can be described
as a formal or informal “rule of the game” (Scott 2014, p. 344): an authoritative, social
structure that guides organizational stakeholders in thoughts and actions (Meyer and
Rowan 1977; Scott 2014). Such an institution is composed of three types of institutional
pressures (Figure 5) that shape, provide stability, and yield meaning to organizational
stakeholders (Orlikowski and Robey 1991). Theory distinguishes coercive, normative,
and mimetic pressures (DiMaggio and Powell 1983; Scott 2014).
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Figure 5: Institutional Theory (adapted from Mignerat and Rivard 2009)

Coercive pressures follow the logic of instrumentality. They regularize and constrain
organizational behaviour (Scott 2014), specifying how things must be done. Normative
pressures impose an obligatory dimension in the organization’s worklife (Scott 2014),
depicting how things should be done. Mimetic pressures stem from common responses
to uncertainty by mimicking others’ behaviour (Scott 2014). Following the logic of per-

ceived benefits, they reveal how things could be done.

Institutional pressures are carried by different mechanisms, such as activities or arte-
facts, which are followed by organizational stakeholders to gain legitimacy with their
decisions and activities (Scott 2014; Suchman 1995). Coercive pressures are carried, for
example, by mechanisms of rules and regulations. Stakeholders follow these mecha-
nisms in their decisions and activities, believing that they will advance their interests.
Likewise, stakeholders conform to rules and regulations because they seek rewards or
try to avoid sanctions (Scott 2014). Normative pressures refer to norms, values, and
expectations, representing mechanisms that prescribe how organizational stakeholders
are supposed to behave (Scott 2014). Finally, mimetic pressures are carried by observa-
tion, imitation, and communication. These mechanisms provide meaning that organiza-

tional stakeholders attribute to social behaviour, decisions, and activities. Meaning
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arises through the interaction of organizational stakeholders and is further developed

when they start to make sense of the ongoing stream of happenings (Scott 2014).

In IS research, institutional theory is among the most dominant and vibrant lenses
(Currie and Swanson 2009; Mignerat and Rivard 2009; Orlikowski and Barley 2001).
The main body of literature applies institutional theory at the inter-organizational level
of analysis, studying how institutions emerge as a result of institutional pressures be-
tween organizations (Mignerat and Rivard 2009), industries (Swan et al. 1999), or na-
tions (Silva and Figueroa 2002). Zucker (1987) initially refers to this inter-organiza-
tional perspective as the “environment as institution.” Likewise, she suggests the “or-
ganization as institution,” therewith motivating the suitability of institutional theory at
the intra-organizational level of analysis (Zucker 1987). However, only a few IS studies
have taken it up at this level (Currie and Guah 2007; Gosain 2004; Mola and Carugati
2012). In this regard, several calls have been made in IS research (similar to
management science, see Greenwood et al. 2008; Pache and Santos 2013a; 2013b) to
apply institutional theory at the intra-organizational level of analysis (Mignerat and
Rivard 2009), studying the influence of institutional pressures within organizations (e.g.
Currie 2009; Currie and Guah 2007; Gosain 2004; Jensen et al. 2009).

While IS research has largely illustrated that institutional pressures influence organiza-
tional behaviour (Mignerat and Rivard 2009), it has less explicitly presented why spe-
cific pressures exhibit an influence in the organization while others do not (Currie and
Swanson 2009; Mola and Carugati 2012). Indeed, stakeholders are selective over insti-
tutional pressures, especially when they are incompatible to their interests or social en-
vironment (Mola and Carugati 2012). Jensen et al. (2009) argue that this less explicit
consideration roots from institutional studies understanding organizational stakeholders
as mere “passive recipients” of institutional pressures (see also Fligstein 2001). What is
needed (see also DiMaggio 1988), however, is a more active consideration of stake-
holder activities, focusing on “why actors act as they do and what interests motivate
them” (Jensen et al. 2009, p. 343). To this end, IS research (similar to management
science, see Barley and Tolbert 1997; Thornton and Ocasio 1999) has begun promoting
a more explicit consideration of stakeholder activities regarding the influence of institu-
tional pressures (e.g. Liu et al. 2010; 2011; Mola and Carugati 2012).
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2.4 Synthesis

To clarify the proposed institutional perspective on coordination in EAM, the following
two subsections relate the conceptual foundations of this dissertation (EAM, coordina-
tion, institutional theory) to each other. Subsection 2.4.1 focuses coordination in EAM,

followed by the institutional perspective on coordination in EAM (subsection 2.4.2).

2.4.1 Coordination in EAM

Following Malone and Crowston (1990), the constitutive elements of coordination com-
prise actors, interdependencies, and mechanisms (Table 2). In the EAM context, actors
include representatives of the enterprise-wide level (e.g. enterprise architects, top man-
agement) who drive EAM. Also, actors refer to EAM’s targeted decision-makers on the
(mainly) local level of organizations (e.g. IS projects, business units), involving stake-
holders from the IT (e.g. software engineers) and business (e.g. business analysts) side,

who shape the EA with their decisions and activities (Brosius et al. 2017).

Interdependencies in EAM exist in the form of goals, as well as goal-related decisions,
activities, and resources. Interdependencies exist between the local and enterprise-wide
level, within the IT, as well as between the IT and the business side (Brosius et al. 2017).
For example, local IS development projects often follow local business goals and may
therefore risk disregarding enterprise-wide goals of IS alignment or integration, hence

imposing a need for coordination.

In EAM, mechanisms refer to artefacts for representing, communicating, and managing
the current and future states of the EA, such as models, plans, KPIs, rules, principles,
and standards (Aier and Gleichauf 2010; The Open Group 2011; Winter and Fischer
2006). Furthermore, mechanisms in EAM refer to activities, exerted mainly by top man-
agement, through which conformity to the EA and its representative artefacts is enforced
(Brosius et al. 2017). Control, governance, planning, role definitions, as well as know-
how and best practice management, count towards these activities (Aier et al. 2011; Boh
and Yellin 2006; Lankhorst 2013; Pulkkinen et al. 2007).

2.4.2 An Institutional Perspective on Coordination in EAM

The institutional perspective of this dissertation explains the coordination of the afore-
mentioned actors and interdependencies (subsection 2.4.1) through taking an institu-
tional account for coordination mechanisms. In short, mechanisms are highlighted in the
IS and EAM literature as the focal element for explaining the coordination of actors and

their interdependencies (Crowston 1997; Brosius et al. 2017). The institutional account
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thereby facilitates the analysis of coordination along mechanisms of three institutional
pressures to better explain how organizational stakeholders (actors) — following these
pressures — consider enterprise-wide rather than solely local goals (interdependencies)
in their decisions and activities. This institutional account for coordination mechanisms

of the three institutional pressures shall be detailed in the following.

In EAM, coercive pressures can be found in artefacts like plans, frameworks, rules,
standards, or principles, prescribing enterprise-wide goals that organizational stakehold-
ers are required to follow (see Aier et al. 2011; Haki and Legner 2013b; Richardson et
al. 1990). In addition, top management activities, boards, and governance committees
are means to exert coercive pressures, enforcing and sanctioning the conformity of
stakeholders’ decisions and activities to enterprise-wide goals (Boh and Yellin 2006;
Boh et al. 2003). Normative pressures refer, in the EAM context, to norms, values, and
expectations, followed by organizational stakeholders who develop a shared understand-
ing of the value of enterprise-wide goals for their own decisions and activities (Aier
2014a; Faller et al. 2016). When not being appropriately grounded among organizational
stakeholders, enterprise-wide goals will lack acceptance and application in decisions
and activities (Tamm et al. 2011; Weiss et al. 2013). Mimetic pressures occur in the
form of observation, communication, and imitation. These activities reflect coordina-
tion: they ultimately lead organizational stakeholders to mutually share and absorb
knowledge, in effect developing a better understanding of the value of enterprise-wide

goals for their decisions and activities (Foorthuis et al. 2010; 2016).

To better explain the successful realization of EAM outcomes at the enterprise-wide
level, the institutional perspective of this dissertation chooses an intra-organizational
level of analysis. It thereby focuses on entities within the organization (e.g. governance
committees), from which institutional pressures arise. While institutional pressures exert
a specific coordination influence on their own, it is worth assuming that their influence
might also be interrelated. For example, coercive EAM principles may require a norma-
tive grounding in the worklife of organizational stakeholders to foster a better under-
standing of the value of enterprise-wide goals (Aier 2014a). As a result, the institutional
perspective of this dissertation takes all three institutional pressures into account, par-
ticularly considering the role of organizational stakeholders, who exert and adhere to

institutional pressures in their decisions and activities.
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3 Related Work

The following chapter contains a review of related work. It reviews perspectives on ex-
plaining EAM outcomes. Furthermore, this chapter reviews the institutional perspective
in EAM research.

3.1 Perspectives on Explaining EAM Outcomes

For explaining the realization of EAM outcomes at the enterprise-wide level, different
research streams have emerged over the past decades. Research started in the early
1980s, focusing on EAM artefact development, and gained significant momentum in the
late 2000s, shifting its focus to the organizational adoption of EAM (Simon et al. 2013).
More recently, scholars have proposed perspectives extending the organizational adop-
tion of EAM (e.g. Lange et al. 2016; Weiss 2014).

3.1.1 EAM Artefact Development

Early publications focused on the development of artefacts for representing and manag-
ing an organization’s EA (Schonherr 2004). Prominent examples of EAM artefacts are
frameworks, such as the Zachman Framework (Zachman 1987) or The Open Group Ar-
chitecture Framework (The Open Group 2018), used to plan, implement, and govern the
development of an organization’s EA. Furthermore, models, plans, and blueprints have
been developed for structuring as well as bindingly communicating current and future
states of the EA to IS decision-makers (Jonkers et al. 2003; Lankhorst et al. 2004). Fi-
nally, standards, rules, and principles represent prominent EAM artefacts for governing
IS decision-makers towards enterprise-wide goals (Boh and Yellin 2006; Peristeras and
Tarabanis 2000; Richardson et al. 1990).

The conceptualization of EA, captured in EAM artefacts, has been approached in early
research mainly from the technical side (Sowa and Zachman 1992). Since the 2000s,
research began shifting its technical focus towards more holistic conceptualizations that
also comprise the business side, such as business processes or the strategic management
level (Winter et al. 2014). Owing to these more holistic conceptualizations, EAM arte-
facts have become developed more aggregated, sophisticated, and also often more com-
plex in fashion. As a result, a key challenge for EAM has become the (tailored) adoption
of these developed artefacts in organizational environments (Aier et al. 2008; Riege and
Aier 2009; Ylimaki 2006; Yliméki and Halttunen 2006).
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3.1.2 Organizational Adoption of EAM

Research on adopting EAM in organizations began in the late 2000s. Owing to the va-
riety and interdependencies of IS components that support diverse business processes
and organizational stakeholders, the responsibility for managing EA has often been pro-
moted at the top management level (Boh and Yellin 2006). Following a top-down driven
fashion, top management has enforced use and conformity towards EA, respectively
EAM artefacts, among local decision-makers (Peristeras and Tarabanis 2000). Never-
theless, such coercive, top-down driven coordination approaches have often lacked flex-
ibility in guiding organizational developments, which require significant IS and business
changes (Dietz and Hoogervorst 2008). Moreover, the coordination of local IS endeav-
ours, through a centralized organizational body, has often fallen short to adapt to the
complexity of the organization’s business and IS landscape (Boh and Yellin 2006). In
effect, literature has documented many obstacles regarding the successful realization of
EAM outcomes, in spite of EAM’s growing maturity (Gardner et al. 2012; Loéhe and
Legner 2014; Tamm et al. 2011).

Scholars addressing how to overcome these obstacles have employed a variety of per-
spectives. Aier et al. (2011) and Buckl et al. (2010) investigated EAM through situa-
tional lenses. The authors found EAM adoption as a situational design and adaption
process (see also Haki and Legner 2013b). Haki et al. (2012) investigated the organiza-
tional adoption of EAM through contextual perspectives. The authors illustrated diverse
adoption approaches in different situations. Driven by the assumption that there is no
“one-fits-all” EAM approach for transformation projects in different contexts, Riege and
Aier (2009) identified relevant contingency factors and application scenarios (as well as
correlations of both) towards a more situational EAM method engineering. While there
are specific projects and use cases, there are also specific information needs of organi-
zational stakeholders. Drawing on this challenge, Kurpjuweit and Winter (2007) devel-
oped a stakeholder-oriented approach to EAM, focusing on a view-point system for EA
modelling and analysis. Lange et al. (2016) studied EAM performance through the lens
of critical success factors. Based on a theoretical model, the authors found the enterprise-
wide anchoring of EAM as a key success mediator, reflected between EAM outcomes
at the project and the enterprise-wide level. Similarly, Schmidt and Buxmann (2011)
examined the role of critical success factors. Focusing EAM adoption through the means
of governance, they showed several critical success factors influencing the successful
realization of EAM outcomes. Finally, Aier (2014a) studied the role of culture in EAM

(see also Faller et al. 2016). He found EAM’s performance contributions as well as its
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applied mechanisms moderated by different levels of group, development, and hierar-

chical culture.

While the applied perspectives may be suitable to study EAM adoption in specific con-
texts or situations, they may be less feasible when it comes to explaining the large vari-
ance of success regarding the realization of EAM outcomes at the enterprise-wide level
(Lange etal. 2016; Tamm et al. 2011). For instance, Schmidt and Buxmann (2011) argue
that EAM adoption remains a maturing endeavour for many organizations. As there are
different internal stakeholders with different interests, often no common EAM practice
has emerged at the enterprise-wide level, thus challenging researchers to measure EAM
outcomes at the enterprise-wide level. Moreover, Lange et al. (2016) explained that the
existing measures of EAM outcomes largely concentrate on EAM’s adoption in the cor-
porate IT, consequently measuring IT-level benefits only, while the business side often
remains unconsidered. Finally, Weiss (2014) stated that existing explanatory perspec-
tives largely disregard an organization’s worklife, which comprises a variety of social
norms, values, and expectations (see also Aier and Weiss 2012b; Dang 2017; Dang and
Pekkola 2016). As a result, coercive approaches for adopting EAM would risk non-
conformity in the organization when not being compatible with the normative or cultural
environment. Likewise, they would remain limitedly successful in contributing to EAM
outcomes at the enterprise-wide level. Owing to these shortcomings and to better explain
the successful realization of EAM outcomes, scholars have proposed to extend perspec-
tives on the organizational adoption of EAM (Lange et al. 2016; Weiss et al. 2013).

3.1.3 Extending the Organizational Adoption of EAM

“Enterprise architecture is not just for architects” is not only the title of a recent study
by Ross and Quaadgras (2012), but also a motivated avenue to extend existing perspec-
tives on EAM organizational adoption (Aier et al. 2015; Winter 2014). Author Jeanne
Ross and her colleagues from the Massachusetts Institute of Technology (MIT) studied
EAM as a maturity process over several years (Ross 2003; Ross 2006a; 2006b). In 2012,
they indicated that higher maturity does not necessarily lead to a higher level of realized
EAM outcomes. Given a certain maturity level, organizations should not further invest
in the sophistication of EAM artefacts or activities to enforce conformity towards these
(Winter 2014). Instead, organizations should support their stakeholders in learning how
to consider enterprise-wide goals in their design decisions. Once enterprise-wide goals
are considered, stakeholders (on the IT and the business side) may successfully contrib-

ute to the realization of EAM outcomes at the enterprise-wide level (Winter 2014).
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Arguing that the explanatory power of perspectives in the existing EAM literature re-
mains fragmented and incomplete, Lange et al. (2016) argued for a “post-implementa-
tion” perspective, where EAM is no longer just organizationally adopted, but becomes
understood and used among stakeholders in the organization. In future research, authors
should study appropriate cultural, grounding, and boundary spanning mechanisms to
better understand EAM’s absorption into the organization’s worklife and, subsequently,

to better explain EAM outcomes (Lange et al. 2016).

Inspired to understand how EAM develops a “rule-like status” that coordinates thoughts
and actions of organizational stakeholders, Weiss (2014) proposed an institutional per-
spective. He argued for the suitability of institutional theory to move researchers’ scope
beyond “initial” or “developing” EAM stages towards “coordinated” EAM outcomes
(Weiss 2014). As his work proposes the uptake of institutional theory on coordination
in EAM, which is purposefully aimed by this dissertation, I review his work in the fol-

lowing section, which captures the institutional perspective in EAM research.

3.2 The Institutional Perspective in EAM Research

Literature employing institutional theory in the field of EAM is scarce. In this section, I

provide an overview of related work, on which this dissertation builds.

Hjort-Madsen studied EAM from an institutional perspective at the inter-organizational
level, focusing on the public sector. He found that the adoption of EA in public agencies
is largely influenced by political pressure (Hjort-Madsen 2006). Interoperability be-
comes essential for managing EA, especially when IS development endeavours span
several organizations at different levels of interdependencies. In later case studies, Hjort-
Madsen (2007) focused on patterns of EAM adoption, implying that there was also an
influence caused by mimetic and normative pressures. On the one hand, imitation (i.e.
mimetic) and compliance were found to drive adoption processes. On the other hand,
professionalization, norms, and values (i.e. normative) affect the EA in becoming “taken
for granted” (Hjort-Madsen 2007, p. 377). Finally, Hjort-Madsen and Pries-Heje (2009)
revealed EAM adoption in governments as a process that follows the influence of fash-

1on, politics, and promoted transformation.

Having argued that much research on EAM had been undertaken in terms of artefact
development, Haki and Legner (2012) proposed an institutional perspective on the adop-
tion of EAM principles at the intra-organizational level. Given the context-dependent
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focus of EAM research, the authors favoured institutional theory as a broad and encom-
passing lens to spotlight EAM adoption not only in specific settings or situations, but

throughout the whole organization.

Weiss (2014) was among the first to apply an institutional perspective in EAM research
at the intra-organizational level. He concentrated on how architectural coordination in-
stitutionalizes as a “rule-like practice” in organizations. By reviewing existing literature,
as well as different case studies, he identified several antecedents to the institutionaliza-
tion of architectural coordination and its contributions to EAM outcomes at the enter-
prise-wide level (see also Aier and Weiss 2012a; 2012b). Based on a theoretical model
with developed measurement items (Weiss and Winter 2012), Weiss empirically con-
firmed the influence of seven institutional antecedents, predicting the institutionalization
of architectural coordination, as well as their influence on the successful realization of
EAM outcomes (Weiss et al. 2013).

Dang (2017) studied the institutionalization of EA by multiple case studies from an in-
tra-organizational perspective, focusing mainly on the public sector. He explained that
the adoption of EA and its related outcomes, within organizations, are shaped by a web
of rules, norms, and values that affect their institutionalization (see also Dang and
Pekkola 2016). Dang (2017) further stressed the role of organizational stakeholders.
Through stakeholders’ activities in the process of EA institutionalization, success rates

of realized outcomes may be particularly increased.

Relying on complex adaptive systems and institutional theory as research lenses, Beese
(2018) developed a simulation model to theorize on the evolution and guidance of IS
architecture complexity under different, purposefully manipulated combinations of in-
stitutional pressures. He proposed the guidance of complex IS architectures as an act of
balancing top-down control and bottom-up emergence through institutional pressures

individually as well as their dynamic combinations (Beese 2018).

This dissertation aims to achieve a purposeful application of institutional theory in order
to develop a better understanding of coordination in EAM (extending organizational
adoption perspectives) and its related, enterprise-wide outcomes. Inspired by the work
of Weiss (2014), Dang (2017), and Beese (2018), this dissertation aims to apply institu-
tional theory at the intra-organizational level of analysis. At the intra-organizational
level, it seeks to analyse the influence of institutional pressures, which guide organiza-
tional stakeholders to eventually consider enterprise-wide goals in their decisions. As

institutional pressures guide thoughts and actions of organizational stakeholders, they
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may be perceived as a threefold microcosm of coordination mechanisms underlying or-
ganizational environments, upon which this dissertation builds to afford a broader, more
facilitated perspective on coordination in EAM. Regarding the influence of institutional
pressures, the work of Hjort-Madsen (2006; 2007) as well as Dang and Pekkola (2016)
lays out a first coverage of coercive, normative, and mimetic pressures. Concluding that
there may not solely be an individual influence of institutional pressures in large and
complex organizational environments, this dissertation additionally follows Beese
(2018) towards a combined consideration of the influence of institutional pressures. As
such, the influence of institutional pressures may emerge complementarily, meaning that
pressures can arise in different combinations or dependencies to each other, as implied
by Beese (2018). Furthermore, this dissertation follows Weiss (2014), Dang (2017), and
Beese (2018), promoting the role of stakeholder activities on the influence of institu-
tional pressures. While Weiss (2014) highlighted the consideration of stakeholder activ-
ities through strategic response strategies (see also Oliver 1991), Dang (2017) and Beese
(2018) argued that the influence of institutional pressures is not a static scaffolding in
organizational environments. While institutional pressures are prevailing in organiza-
tional environments, their influence is carried, spread, and shaped by organizational
stakeholders, contributing actively to the successful realization of EAM outcomes at the

enterprise-wide level (Beese 2018; Dang 2017).
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4 Results

The following chapter contains this dissertation’s results. Section 4.1 provides an over-
view of its research papers, their interrelations, and contributions to the descriptive (sub-
section 4.1.1) and explanatory (subsection 4.1.2) part. Section 4.2 contains the summa-

rized content of each individual paper.

4.1 Overview of Contributions

Table 3 provides a high-level view on the papers’ contributions to the three research

questions, which shall be explained in detail in the following two subsections.

Descriptive Part Explanatory Part

Research | Research | Research | Research | Research | Research
Paper A | Paper B Paper C | PaperD | Paper E Paper F

RQI o
RQ2 D o
RQ3 > &6 6 o ©o

Overview of research questions:

RQ1:  What are the dimensions and characteristics of design decisions?

RQ2:  What are the themes of coordination in IS reference theories?

RQ3:  What is the influence of institutional pressures on the coordination of
design decisions in EAM?

Legend:
‘ Main contribution to research question
O Partial contribution to research question

Table 3. Overview of Contributions

4.1.1 Descriptive Part (RQ1, RQ2)

RQ1 aims for an in-depth understanding of design decisions. To this end, Paper A (sub-
section 4.2.1) contributes an identification of 18 dimensions and 46 characteristics of
design decisions (main contribution to RQ1I), shedding light on “what” shall be coordi-

nated. Based on the identified dimensions and characteristics, the paper derives two
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types of design decisions, each revealing a specific mode on “how” decisions need to be
coordinated (partial contribution to RQ?2). Type 1 implies the suitability of hierarchical,
formal coordination mechanisms on design decisions. Type 2 complementarily suggests

lateral, informal mechanisms to coordinate design decisions in EAM.

RQ?2 is concerned with a coherent understanding of coordination. Therefore, Paper B
builds on existing definitions of coordination, as well as on the identified (formal and
informal) categories of coordination mechanisms in Paper A, to constitute an analysis
framework for reviewing theoretical literature that reflects coordination. Paper B (sub-
section 4.2.2) makes two contributions to this dissertation. Firstly, it provides a theory-
grounded, thematic reflection of coordination (main contribution to RQZ2), consisting of
four themes: informing (e.g. coordination through information exchange), socializing
(e.g. coordination through social relations), controlling (e.g. coordination through ruling
and regularizing behaviour), and legitimating (e.g. coordination through informing, so-
cializing, and controlling themes). Secondly, Paper B discovers a complementary rela-
tion between these themes, upon which “legitimating” represents a broad, overarching,
and integrating frame, in which all other coordination themes interplay. The theme le-
gitimating is particularly promoted by institutional theory, which understands organiza-
tions as social constructions that seek to gain legitimacy. It reflects coordination in co-
ercive (e.g. controlling theme), normative, and mimetic pressures (e.g. informing theme,
socializing theme). Hence, institutional theory and its promoted institutional pressures
were identified as a suitable research lens for developing this dissertation’s aimed per-

spective on coordination in EAM (partial contribution to RQ3).

4.1.2 Explanatory Part (RQ3)
Through the lens of institutional theory (Weiss 2014), RQ3 seeks to analyse the influ-

ence of institutional pressures on the coordination of design decisions in EAM. Follow-
ing the presented research design (subsection 1.3.2), RQ3 will be answered in four steps.
Firstly, the explanatory part analyses the influence of institutional pressures on organi-
zational decision-making (Paper C). Secondly, it explores whether and how the consid-
eration of enterprise-wide goals, in the decisions of organizational stakeholders, con-
tributes to EAM outcomes (Paper D). Thirdly, the explanatory part sheds light on the
activities of organizational stakeholders, i.e. why they consider enterprise-wide goals in
their decisions and which institutional pressures they follow in doing so (Paper E). Fi-
nally, these steps shall be integrated into a concerted research model that spotlights the

influence of institutional pressures, under which organizational stakeholders consider
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enterprise-wide goals in their decisions and thereby contribute to EAM outcomes at the

enterprise-wide level (Paper F).

Paper C (subsection 4.2.3) investigates the influence of institutional pressures prevail-
ing in the organizational environment. It finds an individual influence of each institu-
tional pressure on the coordination of organizational decision-making (main contribu-
tion to RQ3). In addition, Paper C reports an interplay of institutional pressures, discov-
ering that they influence each other (main contribution to RQ3), which occurs from mi-
metic to normative pressures, and from normative to coercive pressures. These findings
not only lead to a broader understanding of coordinated organizational decision-making
through the influence of different mechanisms of institutional pressures, but also to a
better understanding of how institutional pressures are shaped and constrained in their
influence (e.g. mechanisms of coercive pressures depending on normative pressures;
mechanisms of mimetic pressures enabling normative pressures). Paper C provides ad-
ditional explanation on the influence of institutional pressures through the activities of
organizational stakeholders (main contribution to RQ3). Stakeholders were found to fol-
low institutional pressures and thereby leverage their (individual, combined, and inter-
playing) influence (bottom-up) across functional units and hierarchical levels in the or-
ganization. In particular, stakeholders actively negotiate institutional pressures, such as
normative pressures in the form of norms, values, and expectations. Through activities
of mimicking, observing, and communicating, stakeholders spread (distinctive as well
as negotiated) goals, values, norms, and expectations throughout the organization. In
turn, coercive pressures (e.g. organizational strategy) mainly reflect negotiated (norma-

tive) expectations, goals, and needs of organizational stakeholders.

To study whether and how the consideration of enterprise-wide goals contributes to the
realization of EAM outcomes, Paper D (subsection 4.2.4) follows recent discourses that
promote EAM as a learning mechanism, in which organizational stakeholders learn to
consider enterprise-wide goals in their decisions (Aier et al. 2015; Ross and Quaadgras
2012; Winter 2014). Paper D thereby makes two contributions. The first is the empirical
demonstration of EAM as a learning mechanism, in which cooperative knowledge ac-
quisition and collaborative interaction lead organizational stakeholders to consider en-
terprise-wide goals in their decisions, which contributes to the successful realization of
EAM outcomes (main contribution to RQ3). The second contribution is added explana-
tion to the successful realization of EAM outcomes through the activities of organiza-

tional stakeholders, which Paper D empirically demonstrates via a mediation effect. This
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mediation effect shows that the successful realization of EAM outcomes at the enter-
prise-wide level strongly depends on the realization of EAM outcomes at the project
(i.e. local) level. As stakeholders learn and interact with one another (e.g. with those
from other projects or units), they leverage the realization of EAM outcomes (bottom-

up) from the local to the enterprise-wide level (main contribution to RQO3).

Paper C and D highlight the role of stakeholder activities to provide additional explana-
tion on the coordination of organizational decision-making (Paper C) as well as on the
successful realization of EAM outcomes (Paper D). Yet, from an institutional perspec-
tive, little is known about why stakeholders “act as they do and what interests motivate
them” (Jensen et al. 2009, p. 343). Therefore, Paper E (subsection 4.2.5) provides an
understanding of stakeholders’ motivation to better explain why they consider enter-
prise-wide goals in their decisions and which institutional pressures they follow in doing
so. Through the lens of stewardship theory, Paper E contributes to this dissertation with
a collection of five groups of situational and psychological motivation mechanisms, ex-
plaining why organizational stakeholders consider enterprise-wide goals in their deci-
sions (main contribution to RQ3). Moreover, these motivation mechanisms (e.g. re-
wards, norms, values, culture, and climate) reflect coercive, normative, and mimetic
pressures, demonstrating that stakeholders follow all three institutional pressures for
considering enterprise-wide goals in their decisions. While Paper E supports the general
suitability of institutional theory, this dissertation further argues, due to the large and
diverse set of followed mechanisms by organizational stakeholders (see also Paper C),
for a combined view on all three institutional pressures to better explain coordination in
EAM.

Paper F integrates the previous findings into a concerted research model to develop the
overall aimed, better understanding of coordination in EAM and its related outcomes at
the enterprise-wide level. To this end, Paper F spotlights the concept of assimilation (EA
assimilation), in which awareness, understanding, and use of enterprise-wide goals in
organizational decision-making contribute to the successful realization of EAM out-
comes. For explaining EA assimilation, the influence of coercive, normative, and mi-
metic pressures is considered. Furthermore, the activities of organizational stakeholders
are considered for better explaining the relation between institutional pressures and EA
assimilation. Overall, Paper F makes three contributions to this dissertation. Firstly, it
empirically demonstrates that the extent to which enterprise-wide goals become recog-
nized, understood, and used among organizational stakeholders depends on the influ-

ence of all three institutional pressures (main contribution to RQ3). This demonstration
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goes beyond existing perspectives in the EAM literature, which mainly focus on specific
artefacts or adoption activities, to explain the coordination of stakeholders’ decisions
and activities. Secondly, recognized, understood, and used enterprise-wide goals among
organizational stakeholders were empirically demonstrated to contribute to the success-
ful realization of EAM outcomes at the enterprise-wide level (main contribution to
RQ3). Thirdly, the activities of organizational stakeholders were empirically demon-
strated to mediate the relation between institutional pressures and EA assimilation. This
mediation helped to better explain how EAM outcomes result, following a successive
(bottom-up) realization from the local to the enterprise-wide level (main contribution to
RQ3). These findings mark the highlight of this dissertation’s institutional perspective

on coordination in EAM.

4.2 Research Papers of the Dissertation

The following subsections summarize this dissertation’s published research papers. Ci-
tation, research objective, research method and procedure, as well as the results are pro-

vided with each paper.

4.2.1 Paper A
Citation

Brosius, M., and Aier, S. 2016. “The Impact of Enterprise Architecture Management on
Design Decisions in IS Change Projects,” in Multikonferenz Wirtschaftsinformatik
(MKWI 2016), llmenau, Germany.

Research objective

The objective of Paper A was to provide an in-depth understanding of design decisions.
This includes characteristics for understanding design decisions at the component level
as well as dimensions towards a more holistic scope of design decisions in the EA con-
text. Building on the eventually resulting characteristics and dimensions, Paper A fur-
ther aimed to identify design decision types in order to understand how to reconsider
EAM as well as its applied mechanisms for coordinating design decisions more success-

fully towards EAM outcomes.
Research method and procedure

We used focus groups as a method to collect data from EA managers, relying on a struc-

tured research design for empirical data collection. This structured design built on Nick-
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erson et al.’s (2013) method for taxonomy development in information systems, provid-
ing the steps for the development of a classification scheme to group and categorize
design decisions into characteristics and dimensions. A representative sample of 31 de-
sign decisions, requiring coordination in EAM, was collected. Based on this sample, we

followed an iterative classification development process.
Results

We developed a classification scheme with 46 characteristics and 18 dimensions (sum-

marized to three groups), each following a certain (nominal or ordinal) scale type (see

Table 4).

Group | Dimension Ilustrative Characteristics Scale
Decision properties Critical/political ‘ Relevant ‘ Not relevant | Nominal
Decision nature Attractive ‘ Not attractive Nominal

.g Decision driver Collective Selective Individual Ordinal
§ Decision object Process Software Infrastructure | Nominal
Decision quality Fact-based ‘ Personal Feeling Nominal
Level of documentation Distinct ‘ Partial ‘ Unincisive Ordinal
Decision process maturity High ‘ Low Ordinal
" Decision-maker competency | Comprehensive Generalized Specialized Nominal
g Decision-maker hierarchy Executive-level Middle-level Low-level Ordinal
2
ﬂ; Decision-maker locality Central Unit-specific Local Ordinal
:% Informality Low ‘ High Ordinal
g Implementation Instruction Guideline Recorpmenda- Nominal
tion
Reach of decision Cross-departmental ‘ Local Ordinal
- Decision bindingness Mandatory Partially Open Ordinal
é binding
E Range of impact Enterprise-wide ‘ Organizational unit Ordinal
.g Decision-maker allocation Global ‘ Heterogeneous ‘ Homogenous | Nominal
g Impact over time Unlimited Limited Nominal
Acceptance General Unequal Ordinal
Explanation: Hierarchical Lateral Il Not differentiating

Table 4. Characteristics and Dimensions of Design Decisions (Brosius and Aier 2016)

Based on this scheme, we revisited the EAM literature to identify those decision char-
acteristics, on which EAM is known to have a coordinating impact as well as those not
addressed by the main body of the EAM literature. This led us to identify two distinctive

design decision types that embody hierarchical and lateral characteristics (a few dimen-
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sions were not meaningful for a differentiation). We found the hierarchical design deci-
sion type suitable to coordination by formal, top-down driven mechanisms. Comple-
mentarily, we found the lateral design decision type suitable to informal, decentralized
coordination mechanisms. Based on these two design decision types, we concluded that
there 1s a need for a broader perspective on coordination in EAM. In particular, for co-
ordinating design decisions more successfully towards EAM outcomes, formal/hierar-
chical as well as informal/lateral coordination mechanisms need to be considered com-
plementarily. Paper B will build on the complementarity of formal and informal coordi-
nation mechanisms in an analysis framework to develop a coherent understanding of

coordination.

4.2.2 Paper B
Citation

Brosius, M., Haki, K., and Aier, S. 2016. “Themes of Coordination in IS Reference
Theories,” in 24" European Conference on Information Systems (ECIS 2016), Istanbul,
Turkey.

Research objective

Paper B aimed to develop a coherent understanding of coordination. Notwithstanding
its decisiveness for the EAM discipline, there is, generally speaking, no coherent body
of coordination theory in the IS literature (Crowston 1997; Malone and Crowston 1990).
To develop a coherent understanding of coordination, Paper B aimed to conduct a the-
matic analysis, synthesizing implicit and explicit reflections of coordination in IS refer-

ence theories.
Research method and procedure

We constructed an analysis framework by building on the most common definitions of
coordination (Malone and Crowston 1990; 1994; Van de Ven et al. 1976) as well as on
the identified (formal and informal) categories of coordination mechanisms in Paper A
(see also Martinez and Jarillo 1989). The framework included actors, interdependencies,
and mechanisms. Using the analysis framework, we conducted a structured thematic
analysis (Boyatzis 1998), synthesizing themes of coordination from IS reference theo-
ries. In total, 16 theories were screened and filtered from the Theories Used in IS Re-
search Wiki (Larsen et al. 2015), a list that scholars from the international IS community
contributed to (Lim et al. 2009; Straub 2012).
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Results

We discovered four themes of coordination: informing, socializing, controlling, and le-
gitimating. A description of the themes, their purpose of coordination, as well as illus-

trative examples are provided in Table 5.

Theme Purposes of coordination: //lustrative example

¢ Information exchange: Information acquisition and application in

Informin
& decision-making processes (e.g. Levitt and March 1988)

e Dynamic information facilitation: Interaction for knowledge crea-
tion and facilitation throughout the organization (e.g. Nonaka
1994)

¢ Bridging dissimilar/asymmetric levels of information: Achieving a
basis for common understanding (e.g. Star and Griesemer 1989)

e Achieving collective benefits: Social networks upheld for collec-
tively-shared goals (e.g. Olson 19635)

e Achieving social relations: Social integration by the formation of
networks (e.g. Granovetter 1973)

Socializing

e Mitigating expected negative effects resulting from goals that are
not collectively shared: Contract between principal and agent
against negatively expected effects through the agent’s behaviour
(e.g. Jensen and Meckling 1976)

e Harmonizing not collectively shared goals: Values and norms es-
tablished towards desired conceptions, by which behaviours can be
compared (e.g. DiMaggio and Powell 1983)

Controlling

e Harmonization by cultural and normative patterns: Taken-for-
granted character of culture among those who follow, adapt, or
change it (e.g. Schein 2010)

e Harmonization by dynamic patterns: Interplay among actors
changing structures, and the structures changing the interactions

of actors (e.g. Giddens 1984)

e Harmonization by environmental factors: Organizations becoming
legitimized systems by producing social behaviour, and being re-
produced by this behaviour (e.g. DiMaggio and Powell 1983)

Legitimating

Table 5. Themes of Coordination in IS Reference Theories (Brosius et al. 2016b)

We further discovered a complementary relationship between the themes, captured by
an overarching theme: legitimating. More generally, this theme represents an embedding

scheme for mechanisms of the themes informing, socializing, and controlling, targeting
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the gain of legitimacy. According to Paper B, legitimating and its constitutive mecha-
nisms are concretely reflected in institutional theory. In general terms, institutional the-
ory builds on the assumption that organizations are social constructions, in which or-
ganizational behaviour is guided by mechanisms of coercive, normative, and mimetic
pressures, driven by the need of gaining legitimacy. We therefore identified institutional
theory as a suitable research lens for developing this dissertation’s aimed perspective on
coordination in EAM. Building on Paper B, coercive, normative, and mimetic pressures,
in particular, represent the mechanisms of coordination in this perspective, which shall

be taken up in the explanatory part.

4.2.3 Paper C
Citation

Brosius, M., Haki, K., Aier, S., and Winter, R. 2018. “The Institutional Logic of Har-
monization: Local versus Global Perspectives,” in 8" Enterprise Engineering Confer-
ence (EEWC 2018), Advances in Enterprise Engineering XII, Aveiro D., Guizzardi G.,

Guédria W., Guerreiro S. (eds.), Lecture Notes in Business Information Processing.
Research objective

Paper C aimed to develop a fundamental understanding of the influence of institutional
pressures on the coordination of organizational decision-making. Following the call for
applying institutional theory at the intra-organizational level of analysis (Mignerat and
Rivard 2009), Paper C focused on entities within the organization, from which institu-
tional pressures arise. Furthermore, Paper C considered the activities of organizational

stakeholders, eventually exerting, shaping, or constraining the influence of pressures.
Research method and procedure

To study the influence of institutional pressures from an intra-organizational level of
analysis, we opted for a case study of a highly-decentralized organization. Data were
collected via primary sources: twelve semi-structured interviews were conducted with
different local (i.e. lower hierarchy) and global (i.e. upper hierarchy) decision-makers
from both the business and IT side (e.g. CIO, vice-presidents, business and IT unit
heads). Furthermore, data were collected via secondary sources, such as organigrams,
(annual) reports, strategy documents, and role descriptions. The data were then coded
and analysed through a scheme-based approach, focused on (mechanisms of) institu-

tional pressures (Scott 2014).



32 Section A: Results

Results

For each institutional pressure, we discovered an individual influence. For example, co-
ercive pressures represent an orientation frame for coordinated decision-making. Mech-
anisms of coercive pressures (e.g. corporate vision, strategies) are being followed in the
organization because they reflect what stakeholders commonly share as valued ends.
Normative pressures mainly result from distinctive norms and values of specific market
segments, which are supplied by stakeholders. Distinctions are then negotiated and dis-
appear due to a mutually-generated identity. Finally, mimetic pressures rise as local unit
members perceive the best practices of their fellow stakeholders as benchmarks and
begin to imitate their successful counterparts. Communication channels enable and sup-
port mimetic behaviour within and across local units, triggering the negotiation of

norms, values, and expectations throughout the entire organization.

Furthermore, we identified an interplay of institutional pressures (being mutually con-
stitutive and leveraging), which rises from mimetic to normative pressures, and from
normative to coercive pressures. In this interplay, the influence of pressures is carried
successively by organizational stakeholders who mimic the best practices of organiza-
tional counterparts, leading to the (bottom-up) spread of shared norms and values among
stakeholders throughout the organization. In effect, stakeholders become motivated to
enter mutual negotiations of their distinctive norms and values. In turn, negotiated mech-
anisms of normative pressures are reflected in mechanisms of coercive pressures (e.g.
organizational strategy). Consequently, Paper C highlights not only the influence of in-
stitutional pressures occurring individually, combined, and interplaying, but also the ac-
tivities of organizational stakeholders, who carry the influence of pressures throughout

the organization.
4.2.4 Paper D

Citation

Brosius, M., Haki, K., Aier, S., and Winter, R. 2016. “A Learning Perspective on Enter-
prise Architecture Management,” in 37" International Conference on Information Sys-
tems (ICIS 2016), Dublin, Ireland.

Research objective

Paper D aimed to study whether and how the consideration of enterprise-wide goals in
organizational decision-making contributes to the realization of EAM outcomes. To this

end, we focused on EAM as a learning process, in which organizational stakeholders
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cooperatively learn to consider enterprise-wide goals in their decisions. Building on co-
operative learning as a decentralized process within and across local IS projects, EAM

outcomes were measured at both the project (i.e. local) and the enterprise-wide level.
Research method and procedure

A research model, based on how cooperative learning contributes to EAM outcomes,
was constructed. It consisted of two major blocks: the learning process (knowledge ac-
quisition as a prerequisite for cooperative learning) and its contributions to EAM out-
comes (IS efficiency and IS flexibility at the project, 1.e. local, and the enterprise-wide
performance level). The research model was operationalized with measurement items
from the existing EAM and cooperative learning literature, creating a survey with 151
collected responses. The responses were then analysed using a partial least squares
(PLS) approach to structured equation modelling (SEM) and tested for validity and re-
liability, as suggested by Hair Jr. et al. (2014).

Results

In Paper D, we empirically demonstrated the successful realization of EAM outcomes
at both the project/local and enterprise-wide level through organizational stakeholders,
who consider enterprise-wide goals in their decisions. Moreover, we highlighted the
important role of stakeholder activities: while EAM outcomes result at the enterprise-
wide level, they depend on the successful realization of EAM outcomes at the local (i.e.
project) level. In this regard, we empirically demonstrated a mediation effect of stake-
holder activities, showing the (bottom-up) leverage of EAM outcomes from the local to
the enterprise-wide level. Figure 6 shows the SEM, comprising its constructs (dark bub-
bles), R?-values (small white boxes), and hypothesized relations (arrows) with their path

coefficient and significance level.

Knowledge Project
acquisition performance
0.481*** 0.456***
Y

Cooperative 0.161 ./~ Enterprise-wide
learning g performance

Significance levels **: a < 0.01;**: a < 0.05; ": a < 0.1

Figure 6: A Learning Perspective on Enterprise Architecture Management (adapted
from Brosius et al. 2016a)
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4.2.5 Paper E
Citation

Brosius, M. 2016. “Motivation for Coordination — A Complementary Approach to En-
terprise Architecture Management Research,” in Trends in Enterprise Architecture Re-
search Workshop (TEAR 2016), 20" IEEE International Enterprise Distributed Object
Computing Conference (EDOC 2016), Vienna, Austria.

Research objective

Paper E aimed to develop a better understanding of stakeholder activities, i.e. why they
consider enterprise-wide goals in their decisions and which institutional pressures they
follow towards this consideration. With this approach, Paper E further aimed to add
explanation to an underrepresented aspect in institutional IS research, which is “why

stakeholders act as they do and what motivates them” (Jensen et al. 2009, p. 343).
Research method and procedure

Through the lens of stewardship theory, I conceptualized the model of a decision-maker,
being motivated to consider enterprise-wide goals. In effect, I differentiated motivation
along five groups of psychological and situational mechanisms. Psychological mecha-
nisms comprised intrinsic causes (motivation through the realization of higher order
needs) and identification (motivation through the feeling of belonging). Situational
mechanisms covered work-environmental factors, such as the philosophy of manage-
ment (motivation through the involvement of decision-makers), culture (motivation
through the style of working), and power distance (motivation through the distribution
of leadership). Based on this differentiation, I conducted a literature review for collect-
ing motivation mechanisms, enriched and validated by empirical focus group data from

senior EA practitioners.
Results

I identified a large and diverse set of motivation mechanisms, explaining why organiza-

tional stakeholders consider enterprise-wide goals in their decisions (Table 6).

Motivation . .
. Literature Review Focus Group
Mechanisms
) ) Shared norms, values, enjoyment, | Culture, mindsets, personal am-
Identification | - .
inspiration, degree of creativity bitions
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Management | Trust, reliability, credibility, kin- | Security of job and workplace,

philosophy ship co-management, autonomy
Monetary Direct financial rewards, oppor- Salary, bonus payments, career
mechanisms | tunity cost benefits

Status, reputation, recognition, ca- | Climate (discussions, participa-
Use of power

reer, and experience gains tion in decision-making)
Intrinsic Higher order needs (learning,
causes training, knowledge)

Table 6. Motivation Mechanisms (Brosius 2016)

Moreover, these motivation mechanisms reflect institutional pressures, such as coercive
(e.g. monetary mechanisms, see Paper C), normative (e.g. identification, see Paper C),
and mimetic pressures (e.g. the use of power, see Paper C). Demonstrating that stake-
holders follow a large and diverse set of mechanisms of all three institutional pressures
(see also Paper C), I concluded that there is a need for a combined view on the influence
of all three pressures to better explain coordination in EAM. This combined view on the

influence of all three pressures will be taken up in Paper F.

4.2.6 Paper F
Citation

Brosius, M., Aier, S., Haki, K., and Winter, R. 2018. “Enterprise Architecture Assimi-
lation: An Institutional Perspective” in 39" International Conference on Information
Systems (ICIS 2018), San Francisco, United States.

Research objective

Based on the constitutive findings of Paper C, D, and E, Paper F aimed to develop a
concerted research model towards a better understanding of coordination in EAM.
Therefore, Paper F chose to focus on the concept of assimilation. The concept of assim-
ilation (referred to as EA assimilation in the following) is used to explain the extent to
which enterprise-wide goals are ingrained into locally-focused design decisions of or-
ganizational stakeholders (referred to as local stakeholders in the following) and so con-
tribute to the realization of EAM outcomes (referred to as EA outcomes in the following)

at the enterprise-wide level.
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Research method and procedure

In line with the institutional IS literature, we explained EA assimilation through the in-
fluence of institutional pressures, considering coercive, normative, and mimetic pres-
sures, as well as their relation to EA assimilation. As local stakeholders follow these
pressures for considering enterprise-wide goals in their decisions (see Paper C and E),
we considered the engagement of local stakeholders as mediating the relation between
institutional pressures and EA assimilation (see Paper D). Finally, we analysed the out-

comes of EA assimilation (see also Paper D).

The research model was operationalized with measurement items adapted from the ex-
isting IS institutional, IS assimilation and EAM literature. A survey was created and 134
responses collected. The research model was tested for validity and reliability criteria,
being analysed through a SEM-PLS (see also Paper D) approach (Hair Jr. et al. 2014).

Results

In Paper F, we empirically demonstrated the influence of institutional pressures that lead
organizational stakeholders to consider enterprise-wide goals in their decisions, which
contributes to the successful realization of EAM outcomes. As promoted by Paper C
and E, the combined view on all three institutional pressures helped to look beyond
individual coordination mechanisms of EAM, which is dominant in the existing litera-
ture. In this regard, the influence of all three pressures was demonstrated to be positively
related to EA assimilation. The engagement of local stakeholders helped to better ex-
plain the relation between institutional pressures and EA assimilation: stakeholders, who
consider enterprise-wide goals in their decisions, contribute successively (bottom-up) to
the realization of EA outcomes at the enterprise-wide level (see also Paper C and D).
Figure 7 shows the SEM, comprising its constructs (dark bubbles), R>-values (small

white boxes), as well as hypothesized relations (arrows) with their path coefficient and

Engagement of Path Coefficients
local Stakeholders -
%12 <0.01;%%:2<0.05 F:a<0.1

0.474%%*

Institutional
Pressures

Figure 7: EA Assimilation (adapted from Brosius et al. 2018a)

significance level.

0_445***

0.453%%*

EA Assimilation

EA Outcomes

0.21
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5 Discussion

Over the past decades, EAM has been studied in the IS literature as a maturing approach,
aimed at coordinating the design decisions of organizational stakeholders. The existing
literature mainly focused on the development of artefacts and adoption activities for
bringing EAM into the organization. Owing to substantial differences reported in the
successful realization of EAM outcomes, this dissertation focused on how EAM be-
comes a part of the organization. By applying an institutional perspective on coordina-
tion in EAM, this dissertation analysed how the consideration of enterprise-wide goals
in the design decisions of organizational stakeholders contributes successfully to EAM

outcomes at the enterprise-wide level.

In the following, this dissertation’s main contributions, a critical reflection, limitations,

as well as implications for future research and practice will be reviewed.

5.1 Contributions

To the first research question, this dissertation presents a classification scheme with a
total of 18 dimensions and 46 characteristics, summarized to three groups (decision,
decision process, decision impact). The scheme reveals a more profound and in-depth
understanding of design decisions, which to date remain only fragmentally explored in
the existing literature. Furthermore, two types of design decision were derived from the
classification scheme. Type 1 was found suitable to coordination by top-down driven,
sophisticated, and formal mechanisms. Complementarily, type 2 was found suitable to
coordination by lateral, less sophisticated, rather informal mechanisms. While formal
mechanisms (type 1) are well-reflected in the existing EAM and coordination literature,
particularly type 2 raised the need for a broader and more coherent perspective on coor-
dination in EAM.

To the second research question, four theory-grounded themes were reported. Informing
reflects coordination in the exchange of information for bridging dissimilar levels of
knowledge. It refers to the basis of a shared understanding, upon which information
becomes applied in decision-making and thereby leads to coordinated interaction. So-
cializing reflects coordination in lateral, social relations. It refers to shared goals, shared
expectations, and social integration that bring about a network of coordinated interac-
tion. Controlling reflects coordination in regularizing behaviour and sanctioning the
non-conformance to collective goals. Finally, the theme legitimating reflects coordina-

tion as an overarching frame, in which informing, socializing, and controlling interplay.
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Legitimating is particularly promoted by institutional theory, reflecting coordination as
a result of coercive (e.g. controlling), normative and mimetic pressures (e.g. informing,
socializing). To the existing literature, which mainly describes how coordination occurs
in diverse settings (Malone and Crowston 1994), these themes afford an orthogonal,
thematic reflection that brings about a more coherent understanding of coordination.
Based on the theme legitimating and its constitutive mechanisms, institutional theory
was identified as a suitable research lens, proposing institutional pressures to develop

this dissertation’s aimed perspective on coordination in EAM.

To the third research question, this dissertation makes three contributions. Firstly, it em-
pirically demonstrates an individual and combined influence of institutional pressures
on the coordination of organizational decision-making. While pressures’ influence has
been widely reflected in the existing IS literature between organizations (Mignerat and
Rivard 2009), this dissertation confirms their influence from a new angle, focusing pres-
sure-exerting entities and stakeholders within the organization. Secondly, this disserta-
tion discovers an interplay of pressures, in which their influence was found mutually
constitutive and leveraging. Moreover, their interplaying influence raises throughout the
organization from mimetic to normative, and from normative to coercive pressures.
These findings not only contribute new insights, they also offer a vantage point to derive
avenues for future research. Thirdly, this dissertation provides additional explanation on
the influence of institutional pressures through the activities of organizational stakehold-
ers. Stakeholders are found to follow institutional pressures, being motivated to learn
and explore whether and how enterprise-wide goals support or advance their decisions.
In effect, stakeholders develop greater awareness, understanding, and use of enterprise-
wide goals for their decisions, which this dissertation demonstrates to contribute to the
successful realization of EAM outcomes. Moreover, stakeholder activities are demon-
strated to successively leverage EAM outcomes in the organization, i.e. from the local
to the enterprise-wide level (bottom-up). These findings, at last, complement the exist-
ing literature, which mainly focuses on the role of top management (e.g. Boh and Yellin

2006) for driving the coordination of stakeholders’ design decisions (top-down).

5.2 Critical Reflection

Explaining the successful realization of EAM outcomes through the influence of insti-
tutional pressures brought about new findings to the existing literature; however, some
aspects remain unaddressed. The applied intra-organizational perspective, focusing on

entities within the organization, proved to be a solid angle, since the discovered pressure
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influences correspond to findings of existing, inter-organizational perspectives (Brosius
et al. 2018b). Furthermore, it led to the discovery of an interplay among institutional
pressures. This, however, could not be empirically generalized. It may be due to the
heterogeneity of underlying mechanisms, through which pressure influences are con-
veyed within (from context to context) and across organizations. Also, pressures are
dependent on one another, not only within, but also between, certain levels of analysis.
Dependencies may stem from government (e.g. laws), industry (e.g. established stand-
ards), or public agency (e.g. regulatory reporting requirements) pressures, which directly
constrain stakeholders, their decisions and activities within organizations. Therefore, the
results of this dissertation, as well as the existing literature, could have benefited from a
closer examination of the interplay of institutional pressures, thereby particularly con-

sidering pressure influences from entities outside the organization.

In the existing literature, discussions on coordination remain not limited to mechanisms
that address interdependencies among actors. While mechanisms are at the core of co-
ordination theory, they are also outlined as the focal element for explaining the outcomes
of coordination that result. The existing coordination theory literature has documented
a wide range of outcomes, such as the integration of tasks or appropriateness of re-
sources, when it comes to achieving certain goals under labour division (Malone and
Crowston 1990). While the findings of this dissertation do not add more differentiated
outcomes from a coordination theory perspective, they could still have benefited from a
more tailored investigation of coordination outcomes from an institutional theory per-
spective (e.g. resulting legitimacy of activities or taken-for-grantedness of decisions).
Notably, the existing literature could have also profited from a deeper, institutional ex-

amination of coordination outcomes and its related explanation of EAM outcomes.

While much research on coordination in EAM remains design-centric, this dissertation
opted for an explanatory approach. It thereby explained the successful realization of
EAM outcomes and did not specify the role of particular artefacts or adoption activities.
For future design-centric research, however, proved successful artefacts or adoption ac-
tivities contributing to the explained outcomes might offer a vantage point to (re-)design
or evaluate EAM in organizational contexts with its prevailing institutional influences.
For instance, some EAM artefacts and adoption activities may work successfully in a
certain constellation of institutional pressures, while facing obstacles in another. Conse-
quently, this dissertation, managerial practice, as well as future research could have ben-
efited from specifying the generated explanatory findings regarding EAM artefacts and

adoption activities.
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Over the past decade, the corporate IT of many large organizations has undergone sev-
eral developments regarding its organization of work. More flexible and autonomous
forms of working, such as self-managing teams (Leroy et al. 2015), agile modes of op-
eration (Kude et al. 2014), or two-speed IT management (Horlach et al. 2016) continue
to grow inside and outside corporate EAM functions. While focusing on the organiza-
tion of work in-/outside EAM from a rather generic perspective, the findings of this
dissertation could have profited from providing more concrete vantage points to real-
world IT work environments. EAM as well as non-EAM practitioners (solving similar
EAM challenges) may have profited from implications in how far the findings of this
dissertation apply to recent developments in today’s IT work organizations. Likewise,
this dissertation could have benefited from better explaining EAM outcomes by consid-

ering the forms of organizing work, along which EAM outcomes were measured.

5.3 Limitations

This dissertation has limitations. To RQ/, an understanding of dimensions and charac-
teristics of design decisions is provided. Owing to its enterprise-wide focus, this disser-
tation took a holistic view on design decisions, focusing on the sum of organizational
decisions that are related to the design of the IS and business landscape, rather than
decision characteristics, which focus specific IS or business designs at component level.
Due to this holistic view, the derived types of design decisions and implications for
coordination remain at a certain level of abstraction, differentiating only between for-
mal/hierarchical and informal/lateral mechanisms, which were taken up to answer RQ?2.
While concluding that the findings (i.e. the influence of institutional pressures) on or-
ganizational decisions do generally apply at the component level, further specifications
could bring about a more detailed understanding of how to coordinate design decisions

that are focused on the design of individual IS or business solutions.

To RQ?2, this dissertation caters a thematic analysis. To feasibly cope with the large
amount of theoretical literature (16 IS reference theories), the thematic analysis followed
a standardized review procedure. This procedure considered the most common reflec-
tions of actors, interdependencies, and mechanisms in each respective theory, however,
limited in-depth analyses as well as further specifications. Furthermore, only IS refer-
ence theories were considered, i.e. theories that have been applied in IS research. Hence,
their specific applications in EAM research were not considered. Prospective research
may further specify the (theoretical and thematic) understanding of coordination, par-
ticularly for the EAM context (see also Brosius et al. 2017).
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To RQ3, this dissertation offers an analysis of the influence of institutional pressures on
the coordination of design decisions. Regarding the influence of institutional pressures
and the successful realization of EAM outcomes, the underlying conceptualization of
EAM was not considered. However, the realization of EAM outcomes largely depends
on the conceptualization of EAM, such as on adopted artefacts, their level of abstraction
and sophistication (Labusch and Winter 2013; Lankhorst 2013). Prospective research
may consider EAM conceptualizations more explicitly, taking into account how these
conceptualizations eventually moderate EAM in becoming part of the organization’s

worklife and realizing its intended outcomes.

While this dissertation’s findings (on the individual and combined influence of institu-
tional pressures) were supported and generalized by empirical survey data, the discov-
ered interplay of institutional pressures was based on a single case study. Hence, the
generalizability of this interplay remains limited as organizations differ by contextual
(e.g. organizational structure, work processes, hierarchies) and social factors (e.g. val-
ues, norms, belief systems). Future research may generalize the interplay of institutional
pressures via different interplay scenarios by further case studies, enriching qualitative
data and conducting cross-case analyses. Regarding the findings of stakeholder activi-
ties, it must also be taken into account that organizations differ by personal motives of
their respective stakeholders, through which they also respond differently to institutional
pressures (Oliver 1991; Suchman 1995). While building on a review of literature and
focus group data, further data collection (and cross-validation) is necessary to enrich the
understanding of stakeholders, i.e. how and why they consider enterprise-wide goals in

their decisions and activities, through which they contribute to EAM outcomes.

An overall limitation of this dissertation is not to consider timeliness. However, spot-
lighting how EAM becomes an inherent part of the organizational worklife is an endur-
ing process over historic developments, conflicts, and unforeseen events. As a result,
also the successful realization of EAM outcomes is a continuous, evolving, and recur-
sive process that develops over time (Haki and Legner 2013a; Ross 2006b). Based on
this dissertation’s findings, future research may add a longitudinal perspective to im-
prove the understanding of the influence of institutional pressures, the coordination of

stakeholders’ design decisions, as well as the successful realization of EAM outcomes.

5.4 Implications

The findings of this dissertation offer several research and managerial implications,

which shall be discussed in the following.
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5.4.1 Research Implications

This dissertation highlights institutional theory and coordination as complementary re-
search lenses. On the one hand, coordination is manifested in several themes (most im-
portantly in legitimating), thereby reflecting actors in interdependencies and mecha-
nisms to manage these. These manifestations, in turn, are shown to guide the selection
and application of theoretical lenses — such as institutional theory — on coordination. On
the other hand, institutional theory specifies the constitutive elements of coordination
(actors, interdependencies, mechanisms) for a more detailed analysis. In particular, in-
stitutional pressures account for a better understanding of the underlying mechanisms
through which coordination unfolds. Consequently, future research may continue to de-
velop the understanding of coordination based on its complementarity to other (e.g. IS
reference) theories, contributing to an integrated, meta-theoretical body of coordination
(see also Malone and Crowston 1990; 1994). Likewise, the application of institutional
theory on coordination-related phenomena, such as in the EAM context, may be further
detailed (see also Abraham et al. 2012; Weiss 2014).

To date, the discourses in IS research that apply institutional theory mainly refer to the
inter-organizational level of analysis, investigating the influence of institutional pres-
sures from one organization to another, between industries, or nations (Mignerat and
Rivard 2009). This dissertation complements prior research: it follows several calls from
the root discipline of institutional theory (Dacin et al. 2002; Greenwood and Hinings
1996; Pache and Santos 2010; 2013b) and IS research (Gosain 2004; Jensen et al. 2009;
Mignerat and Rivard 2009; Mola and Carugati 2012) by empirically demonstrating the
influence of institutional pressures from entities within the organization, taking an intra-
organizational perspective. Building on these demonstrations, future research may con-
tinue to explore the influence of institutional pressures on new levels of analysis from
an intra-organizational perspective. New levels may comprise the individual actor, team,
unit, or department level. Prospective research may also study the influence of pressures
between different levels in an organization to provide further insights on their interplay,

as discovered in this dissertation.

This dissertation captures a combined view on institutional pressures to explain how
EAM becomes an inherent part of the organization’s worklife, highlighting the comple-
mentarity of their influence. Building especially on the findings of Paper C, D, and F,
future research is advised to consider particularly normative and mimetic pressures
when it comes to explaining the realization of EAM outcomes. Even studies focusing a

mere coercive approach to EAM can benefit from considering normative and mimetic
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pressures complementarily, which are prevailing in organizational environments and
may thus support, shape, or even constrain EAM artefacts as well as (top management)
activities for EAM adoption.

A more exclusive focus on normative or mimetic pressures in organizations could be
approached through the design of artefacts and activities to guide the institutionalization
of enterprise-wide goals in organizational decision-making. For normative pressures,
research may focus, for instance, on the design of communication-related artefacts or
activities that support the sharing and negotiating of different (local) norms, values, and
expectations towards enterprise-wide goals (see also Paper C and F). For mimetic pres-
sures, research may focus, for example, on the design of artefacts or activities to support
the communication of success stories or the sharing of best practices based on decisions

that consider enterprise-wide goals (see Paper C and F).

The institutionalization of enterprise-wide goals in organizational decision-making may
be followed by a deinstitutionalization process (i.e. discontinuity, see Zucker 1987).
While this dissertation focuses on institutional effects rather than institutionalization
processes, it necessary to become aware of the fact that the influence of institutional
pressures as well as the consideration of enterprise-wide goals may change, decrease, or
even discontinue (see also Haunschild and Chandler 2008). To investigate such changes,
decreases, and discontinuances, scholars have focused on strategic responses to institu-
tional pressures (Mignerat and Rivard 2009). Oliver (1991) hereby outlines a typology
of five strategic responses. These include acquiescence (i.e. conformity), compromise,
avoidance, defiance, and manipulation. While this dissertation promotes the role of con-
formity (Paper D, Paper E) and compromise (Paper C) for following institutional pres-
sures, future research may investigate how, and under which circumstances, responses
of avoidance, defiance, or manipulation may lead stakeholders to discontinue the con-
sideration of enterprise-wide goals in decision-making. Furthermore, research may ex-
amine through which strategic responses the discontinuances of enterprise-wide goals

in organizational decision-making can be repaired.

To better understand discontinuances of enterprise-wide goals as well as strategic re-
sponses to institutional pressures, Oliver (1991) further suggests to study personal mo-
tives. A common assumption on organizational stakeholders is that they follow individ-
ual motives (such as their own goals, values, norms, or expectations) and smuggle these
into their institutional environment (Oliver 1991). As a result, organizations become
infused with multiple, often competing rationales about which pressures and goals to

follow and how to organize work activities appropriately (Ocasio 1997; Thornton and
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Ocasio 1999). It therefore becomes necessary to understand the (formal and informal)
rationales of action among stakeholders, i.e. why they adhere to certain pressures pre-
vailing in their environment. The so-called institutional logic focuses on the formal and
informal rationales of action among organizational stakeholders (Thornton and Ocasio
1999). Institutional logic helps to explain the successfulness or conflicts of institutional
pressures in place (Friedland and Alford 1991). Building on Paper C, future research
may investigate the institutional logic among organizational decision-makers for con-
tinuing and discontinuing the consideration of enterprise-wide goals, exploring what ra-
tionales specifically support the successful realization of EAM outcomes at the enter-

prise-wide level.

5.4.2 Managerial Implications

The findings of this dissertation are as equally important to EAM practice. Firstly, it is
necessary for EA managers to become aware of the microcosm of rules, norms, values,
and beliefs that underlie organizational work environments. In this regard, institutional
pressures may support, weaken, or inhibit managerial attempts to foster EA conformity.
Hence, managers need to understand how the development and adoption of EAM ap-
proaches may depend on the pervasive influence of underlying institutional pressures.
Furthermore, EA managers need to develop appropriate (response) strategies that may
involve the co-adaptation of prevailing (mechanisms of) institutional pressures and

adopted EAM approaches towards the successful realization of EAM outcomes.

As demonstrated in this dissertation, stakeholder activities play an important role in suc-
cessfully realizing EAM outcomes. Moreover, stakeholders’ influence on realizing these
outcomes rises as they are enabled and motivated to consider enterprise-wide goals in
their decisions. Hence, EA managers should be less concerned with coercive approaches
to control, rather than empowering, motivating, and training organizational stakeholders
in learning to consider enterprise-wide goals for their decisions. This implication fol-
lows recent discourses in the EAM literature, proposing lightweight and less sophisti-
cated mechanisms to support the consideration of enterprise-wide goals in stakeholders’
design decisions throughout the organization (Ross and Quaadgras 2012; Winter 2014).
EA managers may grant more design decision freedom and autonomy to organizational
stakeholders, thereby increasing the intrinsic acceptance and continuous consideration
of enterprise-wide goals. Stakeholders, in turn, may benefit from greater design decision
freedom and autonomy to individually explore how enterprise-wide goals may suit or
enhance their respective design decisions (Brosius et al. 2016a; Winter 2014).
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Finally, this dissertation aims to propose EAM as a continuous and longitudinal process.
Managers focusing on how adopted EAM approaches may become an inherent part of
the organization’s worklife need to understand that EAM outcomes at the enterprise-
wide level may not be realized instantaneously (see also Paper C, Paper F). Instead,
managers should perceive EAM as an emerging, recursive, and long-term effort (Haki

and Legner 2013a; Ross 2006b) that requires time to unfold its intended outcomes.
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Abstract

Information systems (IS) change projects aim at developing consistent IS solutions for
business needs. In order to avoid inconsistencies, redundancies, and misalignments
among these projects, some form of cross-project guidance is needed. Enterprise archi-
tecture management (EAM) is a prominent discipline that aims to guide IS change pro-
jects not only for local business needs, but also for enterprise-wide and long-term goals.
However, EAM’s impact often remains limited due to the complexity of IS landscapes,
conflicting goal systems, and design decisions that cater local/short-term rather than en-
terprise-wide/long-term solutions. Assuming that EAM does not necessarily guide all
these potentially relevant design decisions in IS change projects, we explore dimensions
and characteristics of design decisions based on empirical focus group data. To this end,
we develop a classification scheme, based on which we identify two design decision

types that embody hierarchical and lateral characteristics, respectively. Using this
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scheme, we discuss how to (re-)consider EAM for enterprise-wide/long-term solutions

in IS change projects.
Keywords

n/a

A.1 Introduction

An increasing number of information systems (IS) change projects in today’s organiza-
tions create solutions focusing a short-term/local rather than a long-term/enterprise-wide
perspective (Aier et al. 2015; Gardner et al. 2012). A frequently discussed reason is the
complexity of the corporate IS landscape (Abraham and Aier 2012; Boh et al. 2003;
Weiss et al. 2013): Large organizations often implement hundreds of IS landscape
changes every year, affecting a large number of applications that support various de-
pending and interrelated business processes. Design decisions on even small changes
affect a potentially large number of business processes, workflows, applications, and
more generally a larger group of stakeholders and their respective goals (Murer et al.
2010). Additionally, these IS changes occur not only sequentially, but also in parallel,
which potentially leads to inconsistencies among applications, processes and infrastruc-
ture components on an enterprise-wide level (Abraham and Aier 2012; Lankhorst 2005;
Winter and Fischer 2007). Credit Suisse, a global bank, may serve as an illustrative
example: Between 1995 and 2005, individual solutions for regionally heterogeneous
business processes were developed individually, having generated inconsistencies, re-
dundancies, and misalignment, and eventually fallen short in creating an enterprise-wide
consistent IS landscape in the following years (Murer et al. 2010). In other words, design
decisions for IS changes that target local optima do not necessarily generate a beneficial

solution on the enterprise-wide/long-term level.

For several years, enterprise architecture management (EAM) has been researched and
applied as a means for holistically guiding IS change projects towards consistent solu-
tions on the enterprise-wide IS landscape (Aier et al. 2011; Buckl et al. 2009; The Open
Group 2018; Winter and Fischer 2007). However, extant research found that EAM’s
impact remains limited in IS change projects and does supposably not reach all poten-
tially relevant design decisions in these projects (Gardner et al. 2012; Ross and
Quaadgras 2012; Winter 2014). While prior research has often valued the effects of
EAM (Abrams et al. 2006), we assume, in line with Winter (2014), Aier et al. (2015) as
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well as Ross and Quaadgras (2012), that design decisions are generally a core object for

achieving IS change solutions on an enterprise-wide and long-term basis.

The purpose of this study is to analyze design decisions in IS change projects. We aim
to identify dimensions (e.g., acceptance of decision) and the respective characteristics
(e.g., general acceptance, unequal acceptance) of design decisions in order to provide
an instrument for scholars and practitioners for analyzing design decisions and their po-
tential contribution to enterprise-wide and long-term IS solutions. Therefore, we pro-
ceed as follows: First, we review extant literature in order to position EAM as a means
for achieving enterprise-wide IS solutions. Next, we collect and analyze focus group
data for developing a classification scheme of design decision dimensions and charac-
teristics in IS change projects. Based on this scheme, we identify design decisions types,
and discuss how to (re-)consider EAM for achieving enterprise-wide and long-term
goals through these design decisions. Implications and limitations are concluded in the

final section.

A.2 Enterprise Architecture Management

Enterprise architecture (EA) is defined as the “organizing logic for business processes
and the IT infrastructure, reflecting integration and standardization requirements” of an
organization (Ross et al. 2006, p. 9). It has been largely developed by academic research
and practitioners for descriptive usages, such as EA modeling (Buckl et al. 2009; The
Open Group 2011). The traditional perspective of EAM goes beyond these descriptive
approaches by aiming at prescriptively guiding IS change projects (Aier et al. 2015; Boh
et al. 2003). These changes are often a necessary reaction to external influences on the
organization (Teece et al. 1997), such as “opportunities, threats or unforeseen events”
(Rouse 2006, p. 16).

EAM contributes to an organization’s overall goal system by managing IS change en-
deavors (Lankhorst 2005; Winter and Fischer 2007) for increasing the corporate IS land-
scape effectiveness, manageability, and consistency (Schmidt and Buxmann 2011;
Winter 2014) with a holistic perspective rather than focusing on local/short-term solu-
tions (Aier et al. 2011). This holistic perspective reaches out in the organization for hor-
izontal, vertical, and time dimensions (Lankhorst 2005; Winter and Fischer 2007). In
these dimensions, (horizontally) all artifacts per artifact type (e.g., all applications) and

(vertically) all layers of the business-to-IT stack (e.g., applications running on certain
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IT infrastructure and being used in certain business processes) are considered; further-
more, EAM considers these dimensions for several points in time. EAM typically ap-
proaches its holistic scope by artifacts like meta-models, models, plans and roadmaps,
and coordination mechanisms, such as rules, norms, or guiding principles (Aier et al.
2015; Winter 2014). These artifacts and coordination mechanisms are mainly driven
from a centralized position in the hierarchy of an organization, following a top-down
direction (Aier 2014a; Asfaw et al. 2009; Gardner et al. 2012).

Despite activities for developing and institutionalizing EAM in the organization
(Gardner et al. 2012; Tamm et al. 2011; Weiss et al. 2013), established EAM functions
still fall short of their expected contribution in practice (Ross and Quaadgras 2012; 2014;
Winter et al. 2012). Compared to its holistic perspective, there are several reasons for
EAM’s limited impact: One reason can be found in the scope of EAM, which often is
[S-/IT-related and thus does not reach out for those parts of the organization that are not
related to IS concerns or IT change projects (Gardner et al. 2012; Ross and Quaadgras
2012). Likewise, the decisions in EAM are traditionally made by a small group of en-
terprise architects, which limits local impacts of architectural guidance (Aier et al. 2015;
Winter 2014). Other reasons may be found in the applied artifacts and coordination
mechanisms of EAM: Top-down driven coordination in complex environments and so-
phisticated artifacts (e.g., meta-models, roadmaps) foster the centralized management
of enterprise architectures, its drivers and affected stakeholders, while restricting the
design freedom of individual decision-makers (Dietz 2008; Hoogervorst 2004). In all,
these limitations of EAM often result in unaligned local and short-term considerations,
which at the same time provide the foundation for design decisions in IS change projects.
In consequence, EAM-guided change projects, while providing local (business) value,

remain limited with regard to their enterprise-wide and long-term contribution.

Although concepts have been introduced that advance EAM by complementary, decen-
tralized (also non-IS-related) perspectives in project guidance (e.g., Winter 2014), the
question remains how scholars and practitioners need to consider the impact of EAM on
design decisions for enterprise-wide/long-term IS solutions. Hence, the design decisions
themselves become the object of analysis. This study is aimed at providing a classifica-
tion scheme of these design decision for scholars and practitioners, illustrating their dif-
ferentiating characteristics and dimensions (which we define as the respective classes of

characteristics) for further analysis:

RQ: What are the dimensions and characteristics of design decisions in IS change projects?
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Using the resulting classification scheme in the context of our research, we identify de-
sign decision types and discuss how to (re-)consider EAM for better guiding design
decisions of the respective decision type for contributing to enterprise-wide/long-term

goals.

A.3 Research Design

We used focus groups as an instrument for collecting empirical data from practitioners.
For this reason, we adopted a structured design (section A.3.1), balanced for guided
interaction and data collection. Furthermore, we established a feasible setting (section
A.3.2), having a homogenous group of participants with similar backgrounds and long-
time experiences (Krueger and Casey 2000) in order to facilitate the gathered data to-

wards a classification scheme.

A.3.1 Design

The focus group data collection process started as group task with the collection of ex-
emplars of design decisions in IS change projects. Based on their backgrounds and ex-
periences (Krueger and Casey 2000) as well as for better managing discussions, two
homogenous groups with four participants each were formed. Both groups had a mod-
erator to guide interactions, to manage time, and to collect data; in this step, the overall
objective was to identify and understand all relevant decision dimensions and character-
istics based on the previously collected exemplars. Our classification scheme develop-
ment process was guided by the method for taxonomy development in information sys-
tems by Nickerson et al. (2013). Taxonomies are a form of classification that employ a
classification scheme for grouping and categorizing objects (Doty and Glick 1994). The
goal is to help both researchers and practitioners to better understand and analyze com-
plex problem domains. Consequently, Nickerson et al.’s (2013) method aims at the sche-
matic classification of objects; hence, we adapt their method for the development of our

classification scheme.

In general, Nickerson et al.‘s (2013) method starts with a definition of the meta-charac-
teristics (purpose and scope of method application) and ending conditions (expected
outcome of method application), followed by a three-step dimension development pro-
cess, and ending up with a revision of the final construct against the earlier stated ending
conditions. Regarding the three-step dimension development, Nickerson et al. (2013)

propose two alternative approaches: The empirical-to-conceptual approach that starts
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with a collection of an object subset, on which characteristics will be inductively iden-
tified and finally grouped to dimensions. However, we chose to follow the conceptual-
to-empirical approach and use conceptualization as deductive way of gathering dimen-
sions and their characteristics based on the knowledge and experience (Nickerson et al.
2013) of our focus group members. The following examination of objects for these char-
acteristics and dimensions founded a valid basis for the identification and discussion of

design decision types.

A3.2  Setting

Focus groups are supposed to provide enough time and participants for argumentative
diversity on the one side, and not too many participants for ensuring a comfortable at-
mosphere in sharing thoughts, opinions, beliefs, and experiences on the other side
(Onwuegbuzie et al. 2009). Following Kontio et al. (2004) as well as Tremblay et al.
(2010b), the ideal focus group is supposed to comprise three to twelve participants, re-
quires between one to three hours, and provides guided discussions by the moderator
(Kontio et al. 2004). The focus group was conducted on May 12" 2015 within an estab-
lished practitioner community. Eight managing enterprise architects, representing six
large organizations in the insurance, banking, and logistics industry in Germany and
Switzerland, attended the workshop. Each of these managers had authority for decision-
making in IS change and development projects; particularly, their project experience
and decision responsibilities covered EA, the alignment of business and IT, budgeting,

planning, controlling, and reporting.

The participants provided valuable information on decisions in IS change projects: The
insurance and financial service industries were of particular interest as these have un-
dergone large regulatory changes in the past years that affected organizations not only
in business processes and workflows, but also in the underlying IT infrastructure. Basel
11, BCBS 239 (banking) and Solvency Il (insurance) are only a few examples that have
challenged organizations in the use of IS in both business and IT. The logistics industry
complemented our setting, however, by responding with IS change projects mainly to
competitive opportunities rather than external forces in the market. Together, the moti-
vations and backgrounds of the attending organizations for pursuing IS change projects
diversely enriched our source of focus group data (Rouse 2006; Teece et al. 1997).
Hence, we propose that the resulting decision characteristics and dimensions as well as
the identifiable decision types are generalizable to also other than the attending organi-

zations and their respective industries.
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A.3.3 Procedure

The workshop was initiated by a detailed introduction, which announced the goals for
each of the following steps as well as an explanation of the classification scheme devel-
opment model by Nickerson et al. (2013). As outlined by the single steps of the classi-
fication development process (Nickerson et al. 2013), the procedure for the focus group

was structured as follows:

Meta-characteristics. The first step was to introduce all participants to the ultimate pur-
pose (meta-characteristics) of this study, including its objects of analysis (design deci-
sions in IS change projects) as well as its construction method (Nickerson et al. 2013).
The classification was grounded on the experience and knowledge of the participants
solely (see also section A.3.1). For this reason, we conducted an open, non-guided dis-
cussion among all participants, taking approximately 30 minutes. The participants were
asked to name factual exemplars of design decisions in IS change projects with enter-
prise-wide and long-term impacts, regardless of the abstraction level. These examples

were documented in the order they were named:

“Formulation of architectural principles, online solutions, using SAP HANA, SaaS$ so-
lution versus own development, cloud usage strategy, definition of “client”, IT platforms
and infrastructure, RedHat versus Debian, SharePoint versus Confluence, planning of
IT budget/investments, ad-hoc solutions in business segments, alignment in targeted ar-
chitecture (business and IT), project approval business/IT, CUD requirements and ap-
plications, central versus decentralized architecture, product structure, sale channels,
regulations, vertical range of manufacture, industrialization/digitalization, IT-contract
and license management, cross-unit/departmental platforms, Java versus JEE, usage of
boundary objects, usage of information and data models, procedure and structure of
projects, business rules, key performance indicators, product portfolios, client- versus

product-oriented perspectives, security dealings”

Ending conditions. We chose the ending conditions for the construction process on the
following basis: All collected objects were supposed to be used for the process of refin-
ing the conceptualized results, to be classified, and there had to be at least two illustrative
characteristics per final dimension. In order to avoid redundancies and to ensure mutual
exclusiveness for each of the dimensions, the refinement process was supposed to end
once reaching saturation by conceptualized dimensions that were not further extend-

ing/differentiating the classification scheme.
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Conceptualize (new) characteristics and dimensions of objects. In this first development
step, the participants of both groups directly conceptualized dimensions (without exam-
ining actual objects), to which differentiating features (i.e., characteristics) were illus-
trated in the following. The participants approached this step by first a rather abstract
perspective, aligning highly abstract characteristics with each other in order to concep-
tualize dimensions, then lowering the level of abstraction in order to facilitate illustrative
characteristics on a more detailed level. After 45 minutes, all dimensions were concep-

tualized and all characteristics illustratively enriched.

Examine objects for these characteristics and dimensions. In this step, the participants
were asked to examine the conceptualized characteristics and dimensions along the pre-
viously collected set of exemplars. This step lasted about 20 minutes in total for both
parallel groups. The examination of objects also started from a rather abstract perspec-
tive and became, guided by the moderator, more and more detailed over time. In all,
only a few specified dimensions had to be refined, some characteristics renamed for a

better understanding.

Create (revise) classification. Having conducted the last two steps in parallel, both
groups’ results were compared in a final discussion slot, which lasted about 20 minutes.
In this discussion, the participants were asked to present their results to the other group.
Both groups’ results were complemented towards the final classification scheme. Using
the character of the focus group method, the interaction among the participants facili-
tated not only the final dimensions, but also their respective characteristics. Similar to
the preceding section, this step started from a rather abstract perspective and was devel-
oped by the moderator into a more detailed one over time. After approximately 20
minutes, the final ending conditions were met, having two to three characteristics

grouped to one dimension, all dimensions being mutually exclusive.

A.4 Results

The final classification scheme (Table 8) responds to our research question with 18 di-
mensions. For each dimension, we identified two to three illustrative characteristics (Ta-
ble 8). These characteristics serve as exploratory (however not fully exhaustive) basis
for illustrating design decisions in IS change projects. The characteristics follow a cer-
tain scale type: There are nominal scales, characteristics that can be differentiated, alt-
hough they cannot be ordered. Furthermore, there are ordinal scales, characteristics that

can be ordered but their distance cannot be determined.
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Group | Dimension INlustrative Characteristics Scale
Decision proper- | Critical/polit- | Relevant | Not relevant | Nominal
ties ical
Decision nature Attractive Not attractive Nominal
§ | Decision driver Collective Selective Individual | Ordinal
'§ Decision object Process Software Infrastruc- | Nominal
A ture
Decision quality Fact-based Personal Feeling | Nominal
Level of docu- Distinct Partial Unincisive | Ordinal
mentation
Decision process High Low Ordinal
maturity
Decision-maker Comprehen- | Generalized | Specialized | Nominal
" competency sive
wn
g Decision-maker Executive- | Middle-level | Low-level | Ordinal
& hierarchy level
,5 Decision-maker Central Unit-spe- Local Ordinal
§ locality cific
A | Informality Low High Ordinal
Implementation Instruction Guideline | Recommen- | Nominal
dation
Reach of decision | Cross-departmental Local Ordinal
Decision binding- Mandatory Partially Open Ordinal
> ness binding
g* Range of impact Enterprise-wide Organizational unit | Ordinal
g Decision-maker Global Heterogene- | Homoge- | Nominal
RZ) allocation ous nous
Q
A | Impact over time Unlimited Limited Nominal
Acceptance General Unequal Ordinal

Table 8: Classification Scheme of Decision Dimensions and Characteristics

Decision. The participants perceived a varying degree of relevance among decision

properties, which helped us to understand design decisions by characteristics like criti-

cal/political, relevant and not relevant. Similarly, practitioners offered a new perspective

on the nature of a design decisions, which was perceived as attractive (prestigious deci-

sion) and non-attractive (less relevant, routine decision). The drivers of decisions were
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seen as decision-executing stakeholders that can be represented by the collective organ-
ization, selected roles, or the individual. Contrary to drivers, the objects of decisions
were seen as its targets, whether concerning the infrastructure, the software, or pro-
cesses. The quality aspects helped us to explore IS change decisions by both subjective
and objective associations: While the fact-based character appeared rather objectively
evaluable, we learned that the quality is often also a subject to personal feelings and
intrinsic motivations (subjectively) of the respective decision-maker. Finally, regarding
the coordination character of IS change projects, we learned that not all decisions are
supported by formalized mechanisms (distinct documentation), but also maintain less
formal (to some degree documented) and informal (unincisive, no/very low level of doc-

umentation) ones.

Decision process. Among the reported process-grouped dimensions, which were rather
generally discussed beyond specific IS change project associations, we gained insights
into the maturity of decision processes. Also more generally discussed was the compe-
tency of the decision-maker: Although the focus group members reported several crite-
ria of assessing competence, they admitted in the final in-class discussion that this di-
mension was perceived, to a major extent, subjectively. Competence was illustrated
among comprehensive, an attribute that participants associated with high-level manag-
ers and their experience, generalized (associated with project-/line-managers), and spe-
cialized (associated with selected individuals). Informality was also discussed beyond
specific IS change project associations. In this vein, participants explained localities as
centralized (associated with higher influence and competence in decision-making), unit-
specific and local (both associated with comparable low influences and competencies in
decision-making). Likewise, they explained that hierarchy (of decision-makers) shows
different characteristics, such as the executive-level, the middle-level, and the low-level.
More project-dependent, we gathered insights into the mechanisms applied in IS change
projects: The implementation of decisions may result by instructions (perceived as ra-
ther formal), guidelines, or recommendations (both rather informally perceived). Also
project-dependent was the reach of the change decision within the firm, which varied
between cross-departmental (enterprise-wide) and local (employee-/unit-specific), as

stated from the perspective of our focus group participants.

Decision impact. We learned about the effects of IS change projects by the bindingness

of decisions: Bindingness was discussed in a range of characteristics like mandatory
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(forcing effect), partially binding (guiding effect), and openness (facilitating effect). Ac-
cording to the participants, the impact of decisions can reach out for both IS-related and
non [S-related stakeholders, ranging from enterprise-wide (strong, often long-term ef-
fects) to unit-specific (local, often specific effects). Regarding the project aspect of IS
changes, the allocation of decision-makers helped us to consider decision impacts by the
diversity of its concerned decision-makers, being characterized as high (global), partial
(heterogeneous) and lowly diversified (homogenous). Additionally, we learned about
the time-dimensional aspects of IS changes projects, considering unlimited and limited
facets. Finally, we gained insights into the impacts of IS changes by the acceptance of
decisions, illustrated by characteristics like general (enterprise-wide agreement) and un-

equal (mixed agreement).

A.5 Discussion

Based on the developed classification scheme, the next step is set out as identification
of design decisions types, and discussion of how EAM needs to be (re-)considered for
contributing to the achievement of enterprise-wide and long-term IS solutions. Hence,
we use characteristics as differentiating features in order to discuss on which decisions
EAM can have an impact, those on which EAM most probably has no impact, and those
not being meaningful for this particular differentiation. Using this differentiation, we
defined two major types of design decisions: The hierarchical one, highly similar to the
expected impacts of EAM (see section A.2), and the lateral one, grounded on those
decision characteristics that are complementary to the hierarchical type. Their key char-

acteristics are briefly stated in Table 9 and illustrated in Table 10.

Hierarchical design decisions Lateral design decisions

Top-down driven coordination mecha- | Bottom-up consolidation, decentralized

nisms
Enterprise-wide/holistic scope Local perspective, lateral relations
Sophisticated/formal artifacts Less sophisticated/formalized method sup-

port

Table 9: Design Decisions and Key Characteristics

Hierarchical design decisions (Table 10) resemble the mechanisms, scope, and artifacts

of traditional EAM as stated by literature (see section A.2). Lateral design decisions are
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not addressed by traditional forms of EAM: They focus on the middle and lower hierar-
chical levels, decentralized/local perspectives, and apply less sophisticated methods

compared to the hierarchical type. In the following, we discuss the two design decision

types and their implications on the use of EAM.

Group | Dimension Illustrative Characteristics Scale
Decision proper- | Critical/polit- | Relevant | Not relevant | Nominal
ties ical
Decision nature Attractive Not attractive | Nominal

.8 Decision driver Collective Selective Individual | Ordinal
'§ Decision object Process Software Infrastruc- | Nominal
A ture
Decision quality Fact-based Personal Feeling | Nominal
Level of docu- Distinct Partial Unincisive | Ordinal
mentation
Decision process High Low Ordinal
maturity
Decision-maker Comprehen- | Generalized | Specialized | Nominal
o competency sive
§ Decision-maker Executive- | Middle-level | Low-level | Ordinal
& hierarchy level
,5 Decision-maker Central Unit-spe- Local Ordinal
§ locality cific
A | Informality Low High Ordinal
Implementation Instruction Guideline | Recommen- | Nominal
dation
Reach of decision Cross-departmental Local Ordinal
Decision binding- | Mandatory Partially Open Ordinal
- ness binding
Q
&, | Range of impact Enterprise-wide Organizational | Ordinal
£ unit
=
2 Decision-maker Global Heterogene- | Homoge- | Nominal
S allocation ous nous
A Impact over time Unlimited Limited Nominal
Acceptance General Unequal Ordinal
Explanation: Hierarchical Lateral Il Not differentiating

Table 10: Differentiated Design Decisions
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A.5.1 Hierarchical Design Decisions

In all, we find the hierarchical design decisions as established targets of EAM. Using
the classification scheme, we draw a parallel to the traditional EAM literature: On the
one side, the hierarchical type maintains an enterprise-wide scope (collective drivers,
cross-departmental impacts), which resembles the holistic EAM scope as expressed in
horizontal and vertical dimensions (Lankhorst 2005; Winter and Fischer 2007). On the
other side, this type fosters enterprise-wide perspectives by top-down driven means
(e.g., centralized locality, hierarchical-/executive-level, diversified allocation) as asso-
ciated with traditional EAM coordination mechanisms (Aier 2014a; Aier and Gleichauf
2010). Furthermore, this design is similar to EAM in its underlying management meth-
ods, applying for instance instructions and guidelines, and supporting artifacts like char-
acteristics of quality (fact-based), maturity (high), informality (low), bindingness (man-
datory), as well as documentation (distinct), which are discussed by traditional EAM
literature (Aier et al. 2015; Asfaw et al. 2009; Gardner et al. 2012; Winter 2014). Like-
wise, the decisions are processed by the organization as a collective rather than by se-

lective or individual drivers.

A.5.2 Lateral Design Decisions

Having reviewed the remaining classification scheme characteristics, one decision type
appears not to be targeted by traditional forms of EAM: The lateral type. Contrary to
top-down driven flows of information, the lateral type appears to be grounded on local,
decentralized levels of the organization, for instance among employees (e.g., selec-
tive/individual drivers) or specific organizational units (local reach). We found neither
a centralized locality nor a global allocation of the decision-maker; contrary, we found
low- and middle-level hierarchies as well as unit-specific and decentralized localities.
Likewise, reach and impact of decisions remain rather on the local level. Contrary to the
top-down structure of the hierarchical type, this decision type draws from less sophisti-
cated support mechanisms (e.g., recommendations) and has no (formal) bindingness.
Hence, also the decision methods have a less formalized/hierarchical character (e.g.,
high informality), expressed for instance by characteristics of decision quality (personal
feelings), a low level of documentation (e.g., partial, unincisive) as well as a comparably

low maturity.



60 Section B: Paper A — The Impact of Enterprise Architecture Management on Design
Decisions in IS Change Projects

The identified lateral decision type encouraged us to investigate EAM in decentralized
perspectives for considerable impacts on design decisions, including coordination mech-
anisms and method support (Aier et al. 2015; Proper 2014; Winter 2014). Using the
classification data, we explored recent advancements in literature that promote the think-
ing in enterprise-wide/long-term perspectives, favoring to internalize these perspectives
in decisions across organizational hierarchy levels, not restricted to IS-/IT-related stake-
holders (Ross and Quaadgras 2012). Considering the classification data through these
concepts, the lateral type appears capable for being targeted by EAM, achieving enter-
prise-wide impacts on local, decentralized levels (Aier et al. 2015; Lattanze 2012;
Winter 2014): For example, the proposed sophisticated character of methods can be
complemented by a “lightweight” (e.g., principle catalogue, charts) method support
(Winter 2014), which fits the lateral design decision as discovered in the classification

scheme.

A.5.3 Implications on the Impact of EAM

Achieving enterprise-wide and long-term solutions in IS change projects was shown to
be compromised by EAM’s limited reach and impact on design decisions. In all, we can
suggest two options for achieving these enterprise-wide/long-term considerations: The
first one is to guide IS change projects by targeting only those design decisions that
follow a hierarchical, sophisticated character, which is expected to strengthen the impact

of traditional EAM on IS change decisions.

The second option is to guide IS change projects by reconsidering traditional EAM
through complementary coordination mechanisms. Similar to the /ateral type, this op-
tion favors the inclusion of local, decentralized perspectives and the extension of EAM
towards non-IS-related stakeholders (Abrams et al. 2006; Aier et al. 2015; Dietz 2008).
Furthermore, enterprise-wide goals will have to be aligned with the local levels of the
organization in order to bridge conflicting goal systems and to strengthen enterprise-
wide, holistic considerations (Aier et al. 2015). While traditional EAM approaches focus
rather sophisticated support artifacts (Aier et al. 2015; Winter 2014), the inclusion of
decentralized perspectives will require decisions to follow non-hierarchical and less for-
malized methods (Lattanze 2012; Ross and Quaadgras 2012; Winter 2014). In sum, it
will aim at educating individual decision-makers to internalize enterprise-wide/long-
term considerations of the organizational IS landscape (Aier et al. 2015), thereby incor-
porating also non-1T-/IS-related stakeholders (Gardner et al. 2012; Ross and Quaadgras
2012) for guiding IS change projects.
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To this end, the classification scheme illustrates several dimensions that remain not
meaningful for differentiating design decisions into EAM-impacted and not-impacted
ones, which propose an avenue for future research. For example, there are properties
and the nature of decision: To the best of our knowledge, neither of these types has
received an in-depth exploration by EAM literature yet. This also infers the assumption
that some dimensions/characteristics are rather general attributes that are not specifically
connected to the IS/IT change (project) context. Nevertheless, the participants of our
focus groups discussed critical properties and attractive natures as highly relevant fac-
tors for motivating the participation in IS changes. Similar is the object of the decision
as well as the competency of the decision-maker, which may shift the perspective of
future research onto more environment-dependent design decision analyses; environ-
ments may change and thus will require a context-specific understanding of design de-
cisions. Finally, the dimensions time and acceptance are important impact factors on
EAM that may or may not differentiate EAM’s effects from a longitudinal perspective.
Based on the literature at hand, we were not able of drawing conclusions on EAM suc-
cessfulness with regards to time series. However, we expect that the analysis of design
decisions in IS change projects is and will receive ongoing attention as a central element

for achieving consistent IS solutions with enterprise-wide and long-term considerations.

A.6 Conclusion

This study provides concrete insights into design decisions of IS change projects. We
contribute to the understanding of guiding IS change projects by the means of EAM
with illustrative exemplars of decision characteristics and dimensions that go beyond
the theoretical discussions provided by literature so far. Drawing from the developed
classification scheme, a large number of characteristics was meaningful for identifying
types of design decisions and hence, for discussing how to achieve enterprise-wide and
long-term considerations in IS change decisions by the means of EAM, following tradi-
tional and complementary perspectives, respectively. However, this study also main-
tains some limitations: Based on the homogeneity of the focus group, the developed
classification scheme represents only a selective set out of a potentially large number of
decision characteristics in IS change projects. A concrete use case would strengthen the
findings to this point. Future research might also use our results as a basis for further

generalizability and substantiate of the pool of identifiable design decision types.
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Abstract

Due to ever-growing investments in information systems (IS) in organizations, IS liter-
ature promotes an enterprise-wide perspective to keep local, short-term investments in
line with global, long-term intentions. One of the central discourses in realizing an en-
terprise-wide perspective is the necessity of coordinating IS change and development
efforts across organizational units. Notwithstanding its criticality, there is a lack of co-
herent body of theory about coordination. This study hence seeks to spotlight coordina-
tion as a lens by investigating prominently used reference theories in IS that implicitly
consider coordination. Through conducting thematic analysis and synthesizing the re-
flection of coordination in IS reference theories, this study identifies four theory-
grounded themes of coordination namely, informing, controlling, legitimating, and so-
cializing. The identified themes guide prospective research in investigating IS phenom-

ena through the lens of coordination.
Keywords
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B.1 Introduction

Over the past decades, we have witnessed an enormous growth of investments in infor-
mation systems (IS) in organizations. Even though these constant investments have had
a considerable impact on organizations’ performance (Brynjolfsson and Hitt 2000;
Melville et al. 2004), they caused ever-growing challenges in coordinating IS change
and development projects, which are distributed across business units (Peterson 2004).
All of today’s large organizations have to deal with a significant number of IS projects—
affecting several hundred to some thousand applications—of which budgets and own-
erships are often allocated to business units. Investments in IS thus tend to be developed
to meet the short-term, local units’ business needs without the consideration of a long-

term, enterprise-wide prospect (Boh and Yellin 2006).

There are a number of disciplines in practice as well as in IS literature that address the
issue of coordinating IS changes and developments so as to commit an enterprise-wide
perspective, and to ensure the consistency of IS investments with long-term intentions.
More prominently, the fields of IS governance (Peterson 2004; Sambamurthy and Zmud
1999), enterprise architecture (Boh and Yellin 2006; Schmidt and Buxmann 2011;
Zachman 1987), and IS project portfolio management (Bardhan and Sougstad 2004; De
Reyck et al. 2005), among others, contribute to this discourse. Through taking a con-
certed view on IS investments, these disciplines share the same concern, that is, to co-
ordinate change and development endeavours throughout an organization. While not
focusing on a specific discipline of discourse, this study employs an orthogonal perspec-
tive on coordination itself as it is central to realizing an enterprise-wide view and is one
of the pivotal discussions in the pertinent disciplines. To this end, we focus on coordi-
nation as a lens, and aim to identify and eventually synthesize theoretical bases to be

used in the investigation of enterprise-wide endeavours.

Coordination is defined as “integrating or linking together different parts of an organi-
zation to accomplish a collective set of tasks” (Van de Ven et al. 1976) and as “the act
of managing interdependencies between activities performed to achieve a goal” (Malone
and Crowston 1990). With regard to theoretical bases, there is no single coherent body
of theory about coordination (Malone and Crowston 1990). Although Malone and Crow-
ston (1990) provide relevant conceptualizations for a theory on coordination, their con-
tribution did not enjoy a wide uptake in the literature, and was reflected and employed
in only a few studies such as (Crowston 1997; DeSanctis and Jackson 1994). Building
on Malone and Crowston (1990)’s contribution, we argue that there are theories from

many different disciplines that implicitly consider coordination, and can consequently
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be used in our effort to formulate coordination as a theoretical lens. To cater a theory-
grounded synthesis on coordination and due to interdisciplinary nature of coordination
(Malone and Crowston 1994), this study investigates IS reference theories that implic-
itly cover coordination. IS reference theories refer to imported, borrowed theories (e.g.,
institutional theory, game theory) from external disciplines (e.g., management science,
computer science, sociology) to describe, explain, predict, or design IS phenomena
(Straub 2012).

This study employs a thematic analysis approach in investigating coordination in IS ref-
erence theories. Based on existing conceptualizations on coordination, we develop an
analysis framework at the outset. We use this framework to examine how, and from
which perspectives, IS reference theories consider coordination. This research process
results in identifying four themes of coordination namely, informing, controlling, legit-
imating, and socializing and their complementarity. These themes can be used in differ-
ent IS disciplines to guide prospective research on enterprise-wide endeavours through
a coordination lens. Since our investigation is built on IS reference theories, the derived
themes can also contribute to coordination-related discourses in the reference disci-

plines.

The remainder of this paper is structured as follows: First, we introduce the methodology
of this study, explaining how IS reference theories are collected and investigated by a
systematic and deductive research process. We then identify coordination approaches in
IS reference theories, and thematically synthesize them to the four themes of coordina-

tion. Implications and limitations are finally discussed.

B.2 Methodology

In the investigation of coordination as a lens for studying IS phenomena, we examined
dominantly used IS reference theories. To investigate how IS reference theories ap-
proach coordination, to classify and eventually synthesize them into themes of coordi-
nation, we opted for a thematic analysis approach (Boyatzis 1998) along with adapting
Nickerson et al.’s (2013) taxonomy development method to the purpose of our research
(Figure 8). A theme refers to a manifestation of latent patterns within the given set of
qualitative data (Boyatzis 1998). First, based on extant discussions on coordination, we
developed an analysis framework to not only outline the underpinning concept of coor-
dination, but also to systematically analyse implicit reflections of coordination in IS

reference theories. We then collected IS reference theories according to their relevance
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to the formerly developed framework. We finally conducted a thematic analysis to iden-

tify themes of coordination from IS reference theories.

Analysis framework development Theory selection Theory analysis and theme derivation
¢ Developing meta-characteristics of * Screening theories in * Analyzing theories based on the
coordination L Theories Used in IS Research Wiki L conceptualization of coordination
+ Actors + Filtering theories based on the ¢ Conducting thematic synthesis
+ Interdependencies conceptualization of coordination

+ Mechanisms (formal, informal)

Figure 8: Research Process

Analysis framework development: Following Nickerson et al. (2013), at the outset we
derived meta-characteristics underlying the concept of coordination (Table 12). Accord-
ing to the most dominant definitions, coordination refers to “integrating or linking to-
gether different parts of an organization to accomplish a collective set of tasks” (Van de
Ven et al. 1976), and to “the act of managing interdependencies between activities per-
formed to achieve a goal” (Malone and Crowston 1990). Building on these definitions,
we derived three meta-characteristics of coordination concept namely, actors, interde-
pendencies, as well as mechanisms. In effect, actors in an organization perform tasks,
and interdependencies determine how to perform these tasks (Malone and Crowston
1990). These interdependencies are due to common goals among different actors, col-
lective set of activities to achieve goals, as well as shared resources that are used or
affected by activities (Crowston 1994). As such, coordination issues arise when interde-
pendencies constrain actors for performing activities, achieving goals, or using re-
sources (Crowston 1994). To manage interdependencies, and eventually to deal with
coordination problems, existing literature promotes formal hierarchical structures and
informal lateral relations, which are called coordination mechanisms by Martinez and
Jarillo (1989).

Regarding actors, we took into account different levels of analysis due to distinctive
focus of the examined theories. Actors were considered in “individual” (e.g., employee,
decision-maker), “group” (expressed in terms like collectives, social systems, or net-
works), and “organization” (comprising multiple groups) levels (Malone and Crowston
1990). “Market” and “society” were additionally added as the scope of some theories
reaches beyond individuals and organizations, and therefore raises the level of abstrac-
tion (Giddens 1984). We characterized “market” beyond the organizational level, deal-
ing with dependencies or relations among organizations, or formalized structures. Far
beyond the perspective of market is what we characterized as “society”, a term for mul-

tiple structures or social systems.
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Regarding interdependencies, Malone and Crowston (1990) as well as Crowston (1994)
characterized ““activities”, “resources”, and “goals” as determinants of interdependen-
cies among actors. “Goal” is defined as ends, expectations, or directions, to which ac-
tivities are performed (Crowston 1994) . “Activity” is a representation of pursuing some-
thing, described by workflows, processes, routines, or control practices (Malone and
Crowston 1990). “Resource” is represented by a vast range of physical (e.g., work as-

sets) and abstract (e.g., information, capability) objects (Crowston 1994).

Mechanisms built on Martinez and Jarillo’s (1989) conceptual framework on coordina-
tion mechanisms, comprising both formal and informal dimensions. Their framework
was chosen in favour of other conceptualizations on coordination mechanisms (Brown
1999; DeSanctis and Jackson 1994; Galbraith 1973; Grant 1996; Mintzberg 1979;
Okhuysen and Bechky 2009) due to the level of abstraction and comprehensiveness,
being applicable to all characterized actors and interdependencies. Following Martinez
and Jarillo (1989), we characterized formal mechanisms as “departmentalization”, a
mechanism that deals with the structural design of the organization (e.g., units), “deci-
sion-making”, which describes hierarchically-fostered forms of authority command,
“formalization and standardization”, which describes the extent to which rules or job
descriptions are written down (e.g., manuals, documents), as well as “planning” (e.g.,
strategies, functional plans) and “control” (e.g., of behaviour, output) mechanisms. Fol-
lowing Martinez and Jarillo (1989), we also characterized informal mechanisms com-
prising “lateral relations”, describing direct contacts among individuals complemen-
tarily to hierarchy, “communication”, describing informal contact among individuals, as
well as “socialization”, illustrating cultural- and emotional-oriented mechanisms among

actors (e.g., shared goals).
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Table 12: Analysis Framework (adapted from Crowston 1994; Malone and Crowston
1990, Martinez and Jarillo 1989; Van de Ven et al. 1976)
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Theory selection: Theories were retrieved from the Theories Used in IS Research Wiki
(Larsen et al. 2015). The provided list of theories is contributed by researchers from the
international IS community, and has been acknowledged as scholarly information and
explanatory source (Lim et al. 2009; Straub 2012). Due to the large number of theories
available, the next step set out an iterative theory screening and filtering process. Based
on our outlined conceptualization of coordination, we systematically selected theories
in two sequentially filtering rounds: First, coordination had to be illustrated as an inter-
dependency, involving actors that are dependent on goals, activities, or resources. Sec-
ond, there had to be mechanisms for coping with these interdependencies. Starting with
91 theories, we finally selected 16 reference theories complying with our outlined con-
ceptualization. In order to ensure covering all aspects of theories on coordination, and
to exclude interpretations or interferences that could have biased the original lenses, we
traced all theories back to their seminal developments. To reach out seminal develop-
ments solely, we looked up all listed references per theory in Theories Used in IS Re-
search Wiki through Google Scholar, and selected the two highest-cited seminal refer-
ences for each reference theory. Due to the elapse of time since the seminal contribu-
tions, and for a better understanding of the more prevalent theory aspects as well as
discourses, we additionally selected two articles from IS literature (provided in Theories
Used in IS Research Wiki) that applied the respective theories (Larsen et al. 2015). The
latter includes both the most recent published paper as well as the highest-cited papers

in the AIS senior scholars’ basket of journals.

Theory analysis and theme derivation: In order to examine how IS reference theories
consider coordination, we applied our outlined conceptualization, and coded all theories
by their respective illustration of actors, interdependencies, and mechanisms. Including
each theory’s assumptions, we described the original context of analysis, and particu-
larly those elements that reason coordination in the given assumptions of each theory.
As such, guided by our analysis framework, which contains all previously defined meta-
characteristics and their constitutive elements, we finally derived the main themes of

coordination in IS reference theories.

B.3 Coordination in IS Reference Theories

Coding of theories based on our analysis framework aimed to identify how coordination
1s implicitly reflected in each respective IS reference theory. To this end, we derived

underlying assumption of each theory, which helped us understand the background of
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pertinent actors, interdependencies, and mechanisms, and that further reasoned coordi-
nation for the given assumption. Table 13 summarizes the main assumptions of the se-
lected theories along with their approach to coordination with regard to our analysis

framework.

Agency Theory e Assumption: Work performed by division of labour and con-

tracted principal-agent relations; economic uncertainty; asym-
metric information; conflicting risk-behaviour/goal settings be-
tween principals and agents

e Actors: Individual, group, organization

¢ Interdependencies: Informational and behavioural interdepend-
encies (involving goals and activities)

e Mechanisms: Practices of risk and behaviour control’ (hierar-
chical) forms of decision-making; formalization (e.g., alloca-
tion of property rights)

Seminal articles: (Alchian and Demsetz 1972; Jensen and Meckling 1976)
1S references: (Chen and Edgington 2005, Melville et al. 2004)

Boundary

Objects Theory e Assumption: Communities of practice (e.g., teams with shared

characteristics, common language) with interacting and com-
municating relations; need for mutual understanding and com-
mon “language basis” across communities

e Actors: Individual, group, organization (collectives related to
“community of practice”)

¢ Interdependencies: Dependency on shared area of concern
(e.g., goal, activity) as a basis for mutual understanding

e Mechanisms: Diverse formal (e.g., formalization) and informal
(e.g., communication) instruments for creating common under-
standing and shared knowledge communities

Seminal articles: (Bowker and Star 2000, Star and Griesemer 1989)
1S references: (Levina and Vaast 2005; Rosenkranz et al. 2014)

Game Theory e Assumption: Formalized incentive structure (i.e., “game”); two

or more parties involved; rational decision-making by anticipa-
tion of and reaction to actions of other involved parties (e.g. for
benefit maximization)

e Actors: Individual, group, organization; “formalized struc-
tures” (e.g., also market and society)

¢ Interdependencies: Dependency on the respective activities and
goals of others
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e Mechanisms: Decisions-making and behaviour control; model-

ling and planning among alternatives affecting the respectively
involved other parties (un-/informed)

1S references:

Seminal articles:

(Nash 1950; Von Neumann and Morgenstern 1944)
(Clemons and Row 1993; Gal-Or and Ghose 2005)

Institutional
Theory

Assumption: Organizations as social constructions; isomor-
phism fostered by cultural-cognitive, normative, and regulative
mechanisms; constraining and regulating organizational behav-
iour

Actors: Organization, market, society

Interdependencies: Dependency of social constructions on their
and others’ activities, and resources

Mechanisms: Regulative, normative, and cultural-cognitive
mechanisms for regulating and controlling behaviour; sociali-
zation

1S references:

Seminal articles:

(DiMaggio and Powell 1983, Scott 2013)

(Bharati and Chaudhury 2012; Orlikowski and Robey
1991)

Organizational
Culture Theory

Assumption: Organizations as cultural processing system
(functional view); cultural patterns in organizations, and their
adoption by individuals as legitimate way for perceiving, think-
ing, and (un-/conscious) feeling within the cultural system

Actors: Individual, group, organization

Interdependencies: Integration of individuals; behaviour of in-
dividuals consciously and unconsciously dependent on cultural
(processed) patterns

Mechanisms: Cultural patterns processed through espoused
values (e.g., strategies, goals), visible artefacts (e.g., formal-
ized/structural mechanisms), and underlying assumptions (e.g.,
informal mechanisms), yielding internal integration/external
adaptation

1S references:

Seminal articles:

(Burrell and Morgan 1979, Schein 2010)
(livari and Huisman 2007, Leidner and Kayworth 2006)

Organizational
Information
Processing The-
ory

Assumption: Amount of information processed determined by
uncertainty; labour division and specialization, requiring inte-
gration of interdependent roles and tasks, as well as the increase
of information processing capabilities

e Actors: Organization
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¢ Interdependencies: Organization design; interdependent roles
and tasks

e Mechanisms: Integrating mechanisms, such as rules or pro-
grams, hierarchy, targets, and goals; design strategies, such as
the creation of slack resources, self-contained tasks, vertical in-
formation systems, and lateral relations

1S references:

Seminal articles:

(Galbraith 1973, 1974)
(Gattiker and Goodhue 2005, Trkman et al. 2010)

Organizational
Knowledge
Creation
Theory

e Assumption: Static forms of knowledge (i.e., tacit, explicit) in
the organization (per se not sufficient for creating organiza-
tional knowledge); dynamic knowledge conversion creating or-
ganizational knowledge

e Actors: Individual, group, organization

¢ Interdependencies: Organizational knowledge dependent on in-
formation conversion patterns

e Mechanisms: Four dynamic patterns of knowledge creation by
information conversion/ exchange mechanisms: Internaliza-
tion, externalization, combination, and socialization

1S references:

Seminal articles:

(Anderson 1983; Nonaka 1994)
(Lee and Choi 2003; Ruiz-Mercader et al. 2006)

Organizational
Learning
Theory

e Assumption: Stored/embedded information (e.g., memory, rou-
tines); applicable for reflecting undertaken actions between ex-
pected and factual outcomes; necessary due to changing goals
and/or environments

e Actors: Individual, group, organization

¢ Interdependencies: Dependency on information resources and
decision-making activities

e Mechanisms: Informal/lateral relations for information adapta-
tion and interpretation; application of information in decision-
making for organizational learning

1S references:

Seminal articles:

(Huber 1991, Levitt and March 1988)
(Hahn et al. 2009; Salaway 1987)

Resource
Dependency
Theory

e Assumption: Uncertainty in resource acquisition; control over
resources fostering interdependencies among organizations to
maintain and drive competitiveness

e Actors: Organization, market

¢ Interdependencies: Dependency on resources and control-re-
lated activities
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e Mechanisms: Bargaining power of control over resources; lat-

eral and social firm relations among (interdependent) organiza-
tions

1S references:

Seminal articles:

(Pfeffer 1981, Pfeffer and Salancik 2003)
(Lee and Kim 1999, Yeh 2005)

Social Capital
Theory

Assumption: Organizations as value-maintaining systems of
social relationships (e.g., relations among actors); formation of
social capital through individual human capital

Actors: Individual, group, organization (collective formations)

Interdependencies: Dependency on the value of relationships to
others (resources, goals, activities)

Mechanisms: Mechanisms in relationships (e.g., lateral rela-
tions, socialization); mechanisms in management of collec-
tively owned capital (e.g., socialization, communication)

1S references:

Seminal articles:

(Coleman 1988; Granovetter 1973)
(Wasko and Faraj 2005, Yuan et al. 2006)

Social
Cognitive
Theory

Assumption: Inter-personal relations and (social) behaviour of
individuals; actor analysing through embedded information
(e.g., in behaviour), observation, and interpretation

Actors: Individual, group (collective formations)

Interdependencies: Dependency on activities and goals of oth-
ers’ behaviour

Mechanisms: Socialization and lateral relations among individ-
uals (fostering cognition, adoption and interpretation of others’
behaviour)

1S references:

Seminal articles:

(Bandura 1977; 1986)
(Compeau et al. 1999, Liaw et al. 2006)

Social Network
Theory

Assumption: Social relations among individuals (see also So-
cial Capital Theory); inter-personal connections for infor-
mation/knowledge diffusion

Actors: Individual, group, organization (collective formations)

Interdependencies: Dependency on the relationship to others
(e.g., on their activities, resources, goals)

Mechanisms: Mechanisms in relationships and exchange prac-
tices (e.g., lateral relations, communication, socialization)

1S references:

Seminal articles:

(Granovetter 1973; Watts and Strogatz 1998)
(Wade et al. 2006a; 2006b)
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Stakeholder
Theory

e Assumption: Stakeholders with legitimate interests on the or-

ganization; stakeholder identification, analysis, and manage-
ment necessary for organizational value creation

Actors: Individual, group, organization, market, society (stake-
holder formations)

Interdependencies: Organization dependent on (the legitimate
interests of) its stakeholders (involving their activities, re-
sources, goals)

Mechanisms: Stakeholders management and analysis excelled
by formalization and planning mechanisms

Seminal articles:

1S references:

(Donaldson and Preston 1995, Freeman 1984)
(Chan and Pan 2008; Smith and Hasnas 1999)

Structuration
Theory

Assumption: Society’s structures impacted/formed by the in-
teractions of individuals, in turn, society’s structures impact
these interactions of individuals (i.e., “interplay”)

Actors: Individual, group, organization, market, society (struc-
ture formations)

Interdependencies: Dependency on structures as well as inter-
play among individuals and structures (involving activities, re-
sources, goals)

Mechanisms: Formal shape of structures imposed by individu-
als (e.g., through behaviour, habits, routines); structures im-
pacting the interactions of individuals

Seminal articles:

1S references:

(Giddens 1984; Giddens 2013)
(Orlikowski 1996, Pozzebon and Pinsonneault 2005)

Theory of
Administrative
Behaviour

Assumption: Limited information available to decision-maker
in organizations; decision options and impacts often partially
or completely unknown; bounded rationality of decision-maker
that are governed by the structural design of the organization

Actors: Individual, organization

Interdependencies: Decisions are dependent on organizational
design (e.g., activities, resources, goals)

Mechanisms: Rationale design activities of the decision-
maker’s organizational environment, such as by structural
mechanisms; formalization, and the allocation of decision-
making authority (i.e., decentralized mechanisms)

Seminal articles:

1S references:

(March and Simon 1958, Simon 1955)
(Bakos and Treacy 1986, Lamb and Kling 2003)
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Theory of
Collective
Action

e Assumption: Expectations towards certain achievements by in-
dividual actors; collective (e.g., in teams, groups, unions) pur-
suing of interests for effectively achieving individually-shared
goals and/or achievement expectations

e Actors: Individual, group, organization (collective formations)

¢ Interdependencies: Dependency on (expected/shared) collec-
tive goals, resources, and activities

e Mechanisms: Interest alignments by individually-shared goals
(e.g., lateral relations, socialization); management of group size
to effectively and efficiently pursue collective actions (formal
decision-making and control mechanisms)

Seminal articles: (Hardin 1982; Olson 1965)
1S references: (Wasko et al. 2004; Zhao et al. 2011)

Table 13: Coordination in IS Reference Theories

B.4 Themes of Coordination

Our investigation of IS reference theories has identified various coordination mecha-
nisms through which interdependencies among different actors are managed or set up.
In general, theories are about actors, as well as interdependencies among actors due to
shared activities, goals, and/or resources. Corresponding to our outlined conceptualiza-
tion, coordination mechanisms not only help further explore interdependencies, but also
shed light on how to cope with them. As such, coordination mechanisms underlie inter-
dependencies, do impact them, and are imposed as well as upheld by them. We now

elaborate on these findings that guide us synthesizing themes of coordination.

(1) We found one prevailing element of coordination that exists in exchange and align-
ment practices among individuals, groups, and organizations: Information. In all con-
texts and under various theoretical assumptions, an integral part of any interdependency
among actors as well as any coordination mechanism was information, which was em-
bedded throughout the organization, and occurred in both explicit and implicit forms
(Anderson 1983; Nonaka 1994). Although actors were apparently impacted by infor-
mation, information itself necessarily required actors to enable and facilitate it (dynamic
interactions), for instance towards specific activities, goals, or under certain situations
(e.g., Levitt and March 1988). Information is both formalized and subtle; it could be
both actively transmitted in explicit nature (e.g., for achieving a basis for shared
understanding, see Star and Griesemer 1989), and implicitly gathered, for instance em-

bedded in objects (e.g., routines) or actors (Bandura 1977). Often, information created
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an essential understanding of where particular problem settings or conflicting misalign-

ments among actors and/or their interdependencies are.

(2) Especially among the set of theories originated from sociology (e.g., social capital
theory, social network theory), we found a wide range of lenses that are, although
grounded in different contexts and share different assumptions, oriented towards the
relations of individuals. We found a vast part of actor-related (mostly individual-relying)
interdependencies that were particularly fostered by the behaviour and the perceptions
of actors. Actors appeared to enable coordination by their social relations towards other
actors (Granovetter 1973): They observe human behaviour, adopt, and interpret infor-
mation or anticipate (re-)actions in social relations (Levitt and March 1988). Socializa-
tion created a more concrete understanding where hierarchical coordination reaches its
limit, and where lateral coordination complemented interdependencies among involved
actors. It furthermore drew attention on coordination from an individual perspective in
a particular situation, context, or interdependency (e.g., towards collective goals) (Olson
1965).

(3) In contrast to these individual-oriented, lateral perspectives of coordination, we
found a large number of theoretical assumptions that expose interdependencies impacted
by often centralized forms of coordination. These characteristics of coordination were
particularly categorized by our analysis framework as control. Controlling helped us
cater a solid understanding of coordination that aims to solve potential conflicts among
interdependent actors. Often, behavioural aspects of an actor represented a conflict as-
sumption to the organizational level, and, based on these assumptions, coordination
evolved for moderating expected negative effects (Alchian and Demsetz 1972). Further-
more, it can evolve between the organizational and individual level for harmonizing not

collectively shared goals (e.g., Schein 2010).

(4) Based on our set of theories, we further captured a particular mode of coordination,
which resembled an embedding system for actors, interdependencies, and mechanisms.
This embedding system, for instance, encompassed a social (Scott 2013) or cultural con-
struction (Schein 2010). This finding, which enjoys a considerable support from IS ref-
erence theories, referred to coordination with the purpose of harmonizing interdepend-
encies among actors by a wide range of, for instance, cultural, normative, dynamic, or
environmental mechanisms (DiMaggio and Powell 1983; Giddens 1984; Schein 2010).
What these forms of coordination had in common was the purpose of gaining and

providing legitimacy within their respective system environment. This legitimacy
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helped us understand both single, situational dynamics as well as cumulative (e.g., cul-

tural) systems in their entirety (Giddens 1984), therefore reasoning coordination gener-

ally beyond selected actors, interdependencies, or situations.

Building upon the abovementioned insights, we outline four themes of coordination: (1)

Informing, (2) socializing, (3) controlling, and (4) legitimating (Table 14). For each of

these themes, we describe common purposes and provided illustrative examples of these

purposes.

Theme

Purposes of coordination: /llustrative example

Informing

Information exchange: Information acquisition and application in
decision-making processes (e.g., Levitt and March 1988)

Dynamic information facilitation: Interaction for knowledge crea-
tion and facilitation throughout the organization (e.g., Nonaka

1994)

Bridging dissimilar/asymmetric levels of information: Achieving a
basis for common understanding (e.g., Star and Griesemer 1989)

Socializing

Achieving collective benefits: Social networks upheld for collec-
tively-shared goals (e.g., Olson 1965)

Achieving social relations: Social integration by the formation of
networks (e.g., Granovetter 1973)

Controlling

Mitigating expected negative effects resulting from not collectively
shared goals: Contract between principal and agent against nega-
tively expected effects through the agent’s behaviour (e.g., Jensen
and Meckling 1976)

Harmonizing not collectively shared goals: Values and norms es-
tablished towards desired conceptions, by which behaviours can be
compared (e.g., DiMaggio and Powell 1983)

Legitimating

Harmonization by cultural and normative patterns: Taken-for-
granted character of culture among all those who follow, adapt, or
change it (e.g., Schein 2010)

Harmonization by dynamic patterns: Interplay among actors

changing structures, and the structures changing the interactions
of actors (e.g., Giddens 1984)

Harmonization by environmental factors: Organizations becoming
legitimized systems by producing social behaviour, and being re-
produced by this behaviour (e.g., DiMaggio and Powell 1983)

Table 14: Purposes and lllustrative Examples of Coordination Themes
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B.4.1 Informing Theme of Coordination

The informing theme of coordination exists among multiple exchange practices and in-
terrelations dealing with explicit or implicit forms of information (and knowledge). One
purpose of coordination in this theme is information exchange. Organizational learning
theory for example shows coordination as an instrument for knowledge acquisition, in-
terpretation, and application (e.g., in decision-making processes) (Levitt and March
1988). The bulk of information gathered from any object may be adapted and used for
pursuing different goals and activities (Freeman 1984; Granovetter 1973; Nahapiet and
Ghosal 1998), for interpreting as well as changing goals and activities (Huber 1991), or
for being implicitly shared by individual behaviour (Nonaka 1994; Schein 2010; Scott
2013).

We also find coordination more dynamically represented among exchange practices, for
example in organizational knowledge creation. We define this coordination purpose as
dynamic information facilitation. We know from theory that knowledge itself is distinct
(i.e., is tacit in nature), and requires continuous interaction activities as well as infor-
mation processing capabilities for facilitating knowledge in larger environments (e.g.,
in organizations) (Galbraith 1973; Nonaka 1994). Within an organization, the more in-
formation is shared, the more interaction there is, and the more information is facilitated

throughout the organization (Nonaka 1991).

Furthermore, we find a purpose of coordination that deals explicitly with bridging dis-
similar or asymmetric levels of information: For example, boundary objects act as mech-
anisms for externalizing and combining distinct and/or asymmetric levels of knowledge,
information, and understandings within or also among groups of individuals (Bowker
and Star 2000; Star and Griesemer 1989).

B.4.2 Socializing Theme of Coordination

A prevalent theme of coordination among the investigated theories is socialization,
which is to the major extent determined by interdependencies that take place within
social relations and interrelations among individuals. One purpose of coordination can
be described as achieving collective benefits. In social capital theory for example, coor-
dination can be perceived as a means for aligning social relations for collective benefits
(Coleman 1988; Nahapiet and Ghosal 1998). Hereby, coordination can be interpreted as
relational instrument enabled among individuals or groups, and it can further be deter-
mined by shared goals, resources, and activities in selected situations (Nahapiet and

Ghosal 1998). The theory of collective action also promotes social interrelations among
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individuals for achieving shared goals among the involved actors (Hardin 1982; Olson
1965).

Coordination also deals with the purpose of achieving social relations. For example,
socialization occurs in processes of personal contact and social integration among indi-
viduals and groups (e.g., Granovetter 1973). Given the focus on personal contacts and
social integration, we find social relations laterally aligning and tying individuals in net-
works, for instance for the purpose of information and knowledge exchange
(Granovetter 1973; Nahapiet and Ghosal 1998). Following social cognitive theory, so-
cialization achieves social relations particularly in lateral structures, where individuals
observe the behaviour/interaction of other individuals, and adopt it to their actions and
behaviour, ultimately reproducing social structures in their environment (Bandura
1977).

B.4.3 Controlling Theme of Coordination

Another widely used theme of coordination is concerned with control. Here, we find
coordination as an instrument for the purpose of mitigating expected negative effects
resulting from not collectively shared goals. Goals exist on the organization-wide level;
however, organization-wide goals may not necessarily be shared by all actors. For ex-
ample, agency theory perceives coordination as instrument for solving conflicts that may
arise due to the potentially conflicting behaviour of an individual under asymmetric dis-
tributed information and/or capabilities (Jensen and Meckling 1976). As illustrated by
agency theory, the unequally expected gains and losses from interdependencies between
individual and organizational goals are necessarily required to be controlled by coordi-
nation (Alchian and Demsetz 1972). A similar argumentation is provided by resource
dependency theory, revealing control as mechanism for mitigating expected negative
effects resulting from not possessed resources (Pfeffer and Salancik 2003). Although
resource dependency theory is primarily concerned with the inter-organizational level,
the control of resources for coordination does well apply to the intra-organizational
level, too. Similarly, game theory is concerned with the mathematical modelling of de-
cision-making among two involved parties that face potentially resulting costs and
losses through the decision of the respective other party involved (Von Neumann and
Morgenstern 1944): The theory assumes that all involved players think rationally and
analyse the structure in order to coordinate their actions (decisions) to their own goals

and benefits.
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Furthermore, coordination maintains a purpose of harmonizing not collectively shared
goals. This purpose supports coordination as a control instrument on both the organiza-
tional and inter-organizational levels. Following the inter-organizational perspective
discussed by Scott (2013), the social construction of institutions is built on a set of reg-
ulative, normative, and cultural-cognitive mechanisms (DiMaggio and Powell 1983;
Scott 2013): The regulative pillar concerns a set of coercive mechanisms through which
organizations constrain and regularize behaviour. The cultural-cognitive pillar creates
the frames through which shared conceptions are made. Finally, the normative pillar
introduces an obligatory dimension into social life by the means of values and norms;
while values are the desired conceptions to which existing behaviours can be compared,
norms are legitimate means to pursue valued ends (DiMaggio and Powell 1983). We
take this argument as bridge from the inter-organizational to the organizational perspec-
tive. Following organizational culture theory, not collectively shared goals become har-
monized in the process of internal integration by cultural patterns, which are processed
on both the conscious and unconscious level (Schein 2010). While on the conscious
level, organizations become visible in their artefacts (e.g., structures, processes) and es-
poused values (e.g., goals, strategies), the unconscious level remains with underlying
assumptions (e.g., perceptions, thoughts, feelings), through which culture (e.g., goals as
part of espoused values) becomes ultimately adopted and followed by individuals
(Schein 2010).

B.4.4 Legitimating Theme of Coordination

The legitimacy theme explains coordination as a taken-for-granted character. One pur-
pose of coordination in legitimacy is the harmonization of (sub-) systems (e.g., business
units) with their overall environments (e.g., organizations) by cultural and normative
patterns. Following organizational culture theory, we can identify taken-for-granted
characteristics among cultural mechanisms, which are used for driving internal integra-
tion and organizational behaviour beyond selected actors, interdependencies, or situa-
tions. Often, organizational culture is favoured as a static legitimating process. Culture
exists by certain norms, values, and rules, which are adapted by organizational actors;
the subsequent perception and behaviour of actors are a result of the perceived culture
(Schein 2010).

We further find a coordination purpose for the harmonization by dynamic patterns. Once

again, organizational culture serves as an illustrative example. Culture exists as a dy-
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namic legitimating process: Norms, values, and other cultural mechanisms can be ac-
tively influenced (e.g., by activities), and therefore vary in organizations and situational
contingencies. For instance, an organization can have sub-cultures (Schein 2010). In this
case, coordination becomes a legitimating means, as it represents a cultural taken-for-
granted character among all those who follow, adapt, or those who change it. Another
example is the dynamic interplay among individuals and the structure they are acting in
(Giddens 1984). Structures are created through the actions of individuals (or
assumptions on them, see Jensen and Meckling 1976), organized as rules, or social sys-
tems. Structures reproduce the actions they are impacted by, and that simultaneously
impact the actions of individuals (“interplay”), which we identify as dynamic form of
harmonization (Giddens 1984). Consequently, individuals start to rationalize their ac-

tivities, resource usage, and goals based on these structures (Giddens 1984).

Another purpose of coordination is the harmonization by environmental factors. Ac-
cording to institutional theory, organizations become legitimated social constructions,
where they provide stability and meaning to social life (DiMaggio and Powell 1983;
Scott 2013). They are continuously reproduced by the social behaviour of their actors,
and therefore become a take-for-granted environment for those actors reproducing it, as
well as controlling for those not reproducing it (DiMaggio and Powell 1983; Scott
2013).

B.4.5 Complementarity of Coordination Themes

Building on the derived themes of coordination and in order to provide an integrated
view on coordination, we discuss relationships and complementarity of the four themes.
In effect, the presented themes of coordination are not mutually exclusive. On the con-

trary, they shape a basis for the other themes or complement one another.

As the most basic coordination theme, the informing theme serves as the fundamental
basis for all other themes in managing interdependencies among different actors. Being
present in both explicit and implicit forms (Nonaka 1994), informing means are required
for realizing any form of socialization (lateral relations), control (hierarchical struc-
tures), and legitimation (e.g., see Granovetter 1973; Jensen and Meckling 1976; Schein
2010). While the informing theme can be perceived as the constitutive coordination
means of the other themes, the legitimating theme serves as an overarching theme in
which all themes of coordination interact. As such, the legitimating theme reaches be-
yond the themes of informing, controlling, or socializing, and that both structures and is

structured by other themes (what structuration theory similarly describes as "interplay",
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see Giddens 1984): For example, legitimacy structures controlling/socializing environ-
ments and, in turn, becomes structured by changes and developments of controlling/so-

cializing environments (DiMaggio and Powell 1983).

Moreover, both the controlling and socializing themes complement each other in terms
of hierarchical and lateral relations as well as interdependencies among actors. The con-
trolling theme outlines a hierarchical structure of mechanisms, often top-down, and par-
ticularly applies centralized mechanisms for coping with interdependencies (Tsai 2002).
In contrast to hierarchical structures, the socializing theme encompasses more personal,
lateral modes of coordination (Nahapiet and Ghosal 1998). Taking into account that
most organizational activities do not follow hierarchical structures (Galbraith 1973; Tsai
2002), social/lateral structures become an effective complement to any coordination

theme in the form of control.

B.5 Conclusion

This research was motivated by the role of coordination as a lens to examine different
organizational (Crowston 1997) and, in particular, IS (Brown 1997; DeSanctis and
Jackson 1994) phenomena. Although conceptual (Van de Ven et al. 1976) and theoreti-
cal (Crowston 1997; Malone and Crowston 1990; 1994) approaches have been made,
this research was further motivated by the fact that there is no factual theory on coordi-
nation. Facing demands of contributing to coordination (theory) in an interdisciplinary
way (Malone and Crowston 1990), this research reports a thematic analysis on coordi-
nation by using IS reference theories that are rooted in various disciplines. While there
are studies addressing coordination in specific IS phenomena, this study laid emphasis

on coordination itself as a lens.

Building on a systematic research process, we investigated IS reference theories that
implicitly approach coordination. Drawing on 16 theories, we conducted a thematic
analysis, and synthesized the implicit reflection of coordination in IS reference theories
to four themes of coordination namely, informing, socializing, controlling, and legiti-
mating. We also provided the underpinning concepts and purposes of each of the derived
themes. All of these themes necessarily include a coordination-enabling perspective re-
garding actors, interdependencies, and underlying mechanisms. We finally elaborated
on the complementarity of the derived themes in order to cater an integrated, coherent
view on coordination. In all, there was considerable support from the investigated theo-

ries that strengthened the synthesized themes.



82 Section B: Paper B — Themes of Coordination in IS Reference Theories

While building on Malone and Crowston (1990), our study complements their research
by going beyond merely conceptualizing coordination and its constitutive elements. Our
study, in turn, proposes theory-grounded themes to guide prospective research in inves-
tigating IS phenomena through the lens of coordination. Further, there is a constant de-
bate in IS research where, and for which problem settings to use theoretical lenses (e.g.,
Walsham 2006). As coordination represents an interdisciplinary lens, the identified
themes and their related theories (theoretical discourses) can guide the application of

theoretical lenses in different disciplines of IS research.

Besides the above-mentioned contributions to existing body of theory on coordination,
our research offers new approaches in employing coordination as a theoretical lens in
the studies of enterprise-wide IS undertakings. Coordinating various IS change and de-
velopment projects to ensure an enterprise-wide perspective has long been the dominant
topic of interest in disciplines, such as IS governance and enterprise architecture. Nev-
ertheless, in enterprise architecture discipline, for instance, the existing studies merely
rely on strict governance procedures (Boh and Yellin 2006; Peristeras and Tarabanis
2000; Richardson et al. 1990) that not only are challenging in deployment, but also do
not sufficiently leverage the intended enterprise-wide approach (Ross and Quaadgras
2012; Winter 2014). The latter is yet mainly related to the controlling theme of coordi-
nation. As discussed in section B.4.5, all of the derived themes of coordination are of
importance to be taken into account due to their complementarity. As such, the formu-
lated concepts and purposes of informing, socializing, controlling, and legitimating
themes can not only open new avenues of research through employing different themes
of coordination, but also help scholars provide a multifaceted and exhaustive view on

their phenomena of interest.

The main limitation of this study concerns the number of investigated reference theories.
First, we acknowledge that there could be other theories that implicitly deal with coor-
dination, and that can be incorporated to this study. As we are interested in the applica-
tion of theories in IS, we nevertheless have investigated theories that are applied, in one
way or another, in IS research. Second, having 16 theories in our analysis prevented us
conducting an in-depth investigation of each theory. Despite this factual limitation, by
selecting seminal studies, which developed the respective theories, as well as the most
recent application of theories in IS literature, we ensured of capturing the main theoret-

ical assumptions of the investigated theories.
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Abstract

Perspectives in organizations differ to which extent information systems (IS) should be
tailored towards local (e.g., business unit) needs or towards organization-wide, global
goals (e.g., synergies, integration). For contributing to overall IS performance success,
the harmonization of different perspectives becomes essential. While many scholars
have highlighted the role of IS management approaches, institutional studies argue that
harmonization is not solely the result of managerial action, but a consequence of insti-
tutional pressures that guide organizational decision-making. In the paper at hand, we
follow the call for adopting institutional theory on the intra-organizational level of anal-
ysis and study the logic of attaining harmonization along institutional pressures. By

means of a revelatory case study, we find harmonization attained in a dynamic interplay
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between different institutional pressures. Mimetic pressures influence normative pres-
sures, which in turn influence coercive pressures. Our findings as well as our implica-
tions for enterprise engineering guide prospective research in studying the attainment of

harmonization through an institutional lens.
Keywords

Institutional theory, institutional pressures, harmonization

C.1 Introduction

In virtue of ever-growing complex organizational environments, perspectives on the de-
velopment of information systems (IS) differ on whether to meet local business needs
or organization-wide, global IS performance goals (Williams and Karahanna 2013).
While tailored IS solutions may support local business unit operations (Peterson 2004),
cost efficiencies and synergies are said to become realized through aligned and con-
sistent IS landscapes at the global level, which requires harmonization efforts
(Pawlowski and Robey 2004). Consequently, it has become the underpinning rationale
of numerous IS management approaches to harmonize local (i.e. business unit) needs
with global (i.e. organization-wide) goals (Sambamurthy and Zmud 2000). Yet, Migne-
rat and Rivard (2009, p. 369) posit that researchers might not be able to explain “every-
thing that happens in organizations by considering only rational actions of managers”.
For studying how global goals are achieved, the institutional logic that surrounds deci-
sion-makers in exercising their tasks needs to be considered, and requires a closer in-
vestigation (Orlikowski and Barley 2001).

Institutional logic is defined as the patterns of rules, values, assumptions, and beliefs by
which individuals (re-)produce their material subsistence, organize time and space, and
provide meaning to their social reality (Thornton and Ocasio 1999). It intends to explain
the formal and informal rationales of action and interaction for accomplishing organiza-
tional goals and tasks (Ocasio 1997; Scott 2014). Institutional logic is promoted by in-
stitutional theory, which is among the most vibrant theoretical lenses in IS research
(Mignerat and Rivard 2009). However, to date, institutional theory has been applied
mainly at the inter-organizational level, i.e. explaining harmonization between organi-

zations.

In the paper at hand, we follow several calls in the root discipline of institutional theory
(Dacin et al. 2002; Greenwood and Hinings 1996; Greenwood et al. 2008; Pache and
Santos 2013a) as well as in IS research (Mignerat and Rivard 2009) and take an intra-
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organizational perspective through a revelatory case study of a highly decentralized or-
ganization. High decentralization is a well-suited structure for our purpose as it helps to
translate the setting of pressures among different organizations into a setting of pressures
among different units within an organization. We thus aim to learn how the distinctive
influence of each pressure alone as well as the dynamic influence of pressures interact-
ing (e.g., shaping, constraining, or constituting each other among different units) con-
tribute to the attainment of harmonization. We seek to answer the following research

question:
What is the institutional logic of harmonization in a decentralized organization?

The remainder of this paper is structured as follows: first, we provide the theoretical
foundation, i.e. institutional theory, its state of research in IS, as well as the research gap
along which we position our contribution. Next to the research method, the case analysis
is presented, following the reflection of institutional pressures and their influence. We

conclude by discussing implications of our insights for future research.
C.2 Theoretical Background

C.2.1 Institutional Theory
Institutional theory (DiMaggio and Powell 2000; Meyer and Rowan 1977; Zucker 1977)

understands organizations as social constructions, which seek to gain legitimacy in their
environment. To gain legitimacy, organizations must adhere to assumptions, values, be-
liefs, and rules that are prevailing in their environment. In turn, adhering to a common
set of assumptions, values, beliefs, and rules leads organizations to become homogenous
over each other, i.e. a state of harmonization, which shapes and constrains organizational
action and behavior (Scott 2014).

Numerous theorists have contributed to explain how harmonization becomes attained.
More prominently, regulative, normative, and cultural systems have been associated by
theorists as “vital ingredients of institutions” (Scott 2014, p. 59). These associations are
particularly reflected in the three institutional pressures introduced by Dimaggio and
Powell (2000), namely, coercive, normative, and mimetic pressures. Theory further ar-
gues that each pressure is catered by types of carriers, namely, symbolic systems (coded
meaningful information), relational systems (horizontal and vertical structures fostering

commitment), activities (actions, routines), and artifacts (objects, materials) (Scott
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2014). Coercive pressures build on the logic of instrumentality, through which organi-
zations constrain and regularize behavior. Rules, laws, or sanctions are prominent car-
riers. Normative pressures introduce an obligatory dimension into social life to which
behaviors can be compared. Normative pressures are typically carried by values, norms,
and standards, building on the logic of appropriateness and social obligations. Finally,
mimetic pressures result from similar responses to uncertainty and refer to the imitation
of one organization seen by another as more legitimate or successful, following the logic
of perceived benefits. Observation, communication, and the work climate are prominent

carriers of mimetic pressures.

IS research has applied institutional theory as a lens on a variety of settings, such as IS
innovation, IS implementation, and IS adoption (Mignerat and Rivard 2009; Nielsen et
al. 2014). A growing body of work thereby explicates the importance of institutional
pressures on the inter-organizational level, leading to harmonized courses of action be-
tween organizations (Mignerat and Rivard 2009). For instance, Teo et al. (2003) found
that all three pressures work in parallel and respectively have an influence on an organ-
ization’s intention to adopt IS. However, they found that pressures’ effects vary in
strength with regards to the level of exertion (competitors, parent organization, custom-
ers, and suppliers). Pressures also vary due to different firm characteristics (i.e. domi-
nant/less dominant market player), a perspective that has been promoted by Bala and
Venkatesh (2007). While working simultaneously, pressures are also shaped by external
influences: Liang et al. (2007), for instance, examined mediating effects on external in-
stitutional pressures, highlighting the role of top management on information technol-
ogy (IT) assimilation. Furthermore, the combination of institutional pressures may vary
over time. For instance, Benders et al. (2006) found varying effects and strengths of
institutional pressures over several IS adoption phases. Finally, Nielsen et al. (2014)
demonstrated that organizations change their responses to institutional pressures over
time. Their findings broadened the understanding of institutional pressures, reflecting

organizational concerns of conformity and nonconformity.

C.2.2 Intended Contribution

To date, the existing discourses in IS research on institutional theory mainly refer to the
inter-organizational level, studying the influence of pressures on harmonization be-
tween organizations (Mignerat and Rivard 2009). According to Mignerat and Rivard’s

(2009) review of 53 IS studies that adopt institutional theory, only two focused the intra-
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organizational level. In line with Greenwood et al.’s (2008) outline in organization sci-
ence, Mignerat and Rivard (2009) motivate the adoption of institutional theory on the
intra-organizational level—such as on/among units—for future IS research. We follow
their call and study the attainment of harmonization along institutional pressures on the

intra-organizational level.

Furthermore, the discourses in IS research illustrate pressures to work in combination
(Mignerat and Rivard 2009), in different organizational contexts (e.g., Teo et al. 2003),
as well as in different temporal circumstances (Benders et al. 2006). By shifting the
focus from the organization as such to different units within an organization, we assume
that harmonization may be explained by more than just the distinctive influence of each
pressure separately. Particularly, we aim to account for the dynamics of institutional
pressures interacting among different units, which may be shaping, constraining, or even

constituting one another.

To develop a first understanding of how institutional pressures lead to harmonization in
an intra-organizational setting, we study the institutional logic. Institutional logic in-
tends to explain the patterns of rules, values, assumptions, and beliefs (i.e. carriers of
institutional pressures) by which individuals (re-)produce their material subsistence, or-
ganize time and space, and provide meaning to their social reality (Thornton and Ocasio
1999). It explains the formal and informal rationales of action and interaction for ac-
complishing organizational goals and tasks (Ocasio 1997; Scott 2014). For our purpose,
it may help to explain how local (i.e. business and IS) needs become harmonized with
global business and IT goals. As organizations are infused with various (often compet-
ing) rationales of what constitutes global goals and how to pursue these, institutional
logic may be well-suited to explain the distinctive as well as the dynamic influence of
institutional pressures in place (Friedland and Alford 1991). In recent years, institutional
logic has been pertinently used for explaining how intra-organizational processes affect
organizational goals, change, and success (Almandoz 2012; Currie and Guah 2007;
Tilcsik 2010).

C.3 Research Method

Case studies are a dominantly used approach for studying institutional logic (Currie and
Guah 2007; Gosain 2004; Jensen et al. 2009). We selected a single case along the criteria

of criticalness and revelatory insights, conducting a series of twelve semi-structured in-
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terviews (Yin 2003). Following our research objective, we opted for a highly decentral-
ized organization, operating under labor division and granted autonomy. This structure
may be well-suited to explain how unbounded local units, focused on meeting specific
demands of their respective customers, may become guided towards global goals. High
decentralization also helped us magnifying the focus on the (dynamic) influence of in-
stitutional pressures within and between different units as well as between local and

global levels.

C.3.1 Case Description

The case organization is one of the Europe’s leading providers of public services in its
respective field. With a yearly operating budget of over €200 million and more than
3,000 employees, it supplies its services to over 8,000 international customers on three
continents namely, South America, Europe, and Eastern Asia. Additionally, the organi-
zation has over 50 partnership agreements with peer organizations around the world.
The organization is structured highly decentralized: while adhering to shared global
goals, the attainment of these goals is left autonomously in the hands of its local units.
Overall, the organization offers four types of services. The first is a standardized service
for a heterogeneous market of about 7,000 customers. The second is specialized and
tailored to an exclusive market of around 1,000 customers. The third service type is a
knowledge-centered public service, offered to a small market of international experts.

The fourth service type is also knowledge-centered, however, mostly offered locally.

Global business. The organization is operating under a global management board. Its
president is temporarily elected out of the over 100 local business unit managers, being
responsible for supervising the legitimacy of internal decisions. Three vice-presidents
support the president in the fields of services, internal operations, and international re-
lations. While decisions are exercised through the board of management, decision-mak-
ing 1s commissioned by an authorized committee. This committee consolidates goals
and interests of local units by the leading business unit managers, who are members of

this committee.

Global IT. The global IT department employs around 50 full-time equivalents and is
headed by the Chief Information Officer (CIO). The CIO manages the project portfolio
and stands in close contact with the global business. In total, up to 50 projects on differ-
ent levels of complexity are run simultaneously by the global IT department, ranging
from large, global transformation projects to daily business incidents.
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Local business. In total, there are over 1,000 local employees and over 100 leading
service managers in around 40 business units. While specialized on their respective mar-
ket segment, they operate autonomously. For service types 1 and 2, business units are
interdependent and have to align their activities with other local units and the global
business level. Service types 3 and 4 follow individual market segments. As local units

are not interdependent in service 3 and 4, no alignment is necessary there.

Local IT. The local IT are independently operating units in the organization and com-
plement the global IT. The business support as well as their modes of operation lie au-
tonomously in the hands of the local IT. Currently, five business units exclusively em-
ploy local IT for their operational support. The strengths of the local IT are primarily a
quicker and more flexible mode of operation—as compared to the global IT—such as

in technological (e.g., tool support, incidents) and business process solutions.

C.3.2 Data Collection

The data collection took place between November 2016 and November 2017. The col-

lection comprised empirical data from primary and secondary sources.

Primary sources refer to the interviews conducted in the organization. In total, we con-
ducted twelve semi-structured interviews under the thematic frame of the three institu-
tional pressures. Each of the three interview parts started with a structured question,

followed by an open discussion for collecting carriers of institutional pressures:

1) Coercive: “What are the rules, laws, regulations, guidelines or sanctions that di-
rect local goals to global goals?”

2) Normative: “What are the behaviors, norms, values, ideals, or philosophies that
direct local goals to global goals?”

3) Mimetic: “What are your perceptions, thoughts, beliefs, routines or best-practices
that direct local goals to global goals?

Following our research objectives of understanding the logic of harmonization from an
organizational (not solely IS-specific) perspective, interviewees were chosen from four
distinct areas (Table 16): business global, business local, IT global, and IT local. All
interviews were recorded and transcribed. Complementing our interviews by secondary
sources allowed a triangulation of the data. We used different sources to gain an in-depth
understanding of the organization’s structure, goals, functions, roles, and dependencies.
We studied organigrams, regulations, job descriptions, annual reports, strategies, mis-

sion/vision statements, newspaper articles and the content of webpages.
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Role Function (Length)
Vice-president Director of internal operations (60min)
Glol?al Vice-president Director of administration (60min)
Business
Vice-president Director of corporate services (60min)
CIO Director of IT administration and services (90min)
Global IT - - : : :
Head of global unit | Responsible for service evolution (60min)
Head of local unit | Mainly engaged in service 1, 2, and 3 (60min)
Head of local unit | Mainly engaged in service 4 (60min)
Local Head of local unit | Engaged in service 1, 2, 3, and 4 (60min)
Business | Head of local unit | Engaged in service 1, 2, 3, and 4 (60min)
lll/rllei:inber of local Mainly engaged in service 1 and 3 (90min)
IT Service Manager | Engaged in central IT administration (60min)
Local IT i ini i i
Head of local IT Engaged in local IT administration/services
(90min)

C.3.3 Scheme-guided Analysis

Table 16: Profiles of Interviewees

Following Miles and Hubermann (1994) as well as Eisenhardt (1989b), the data analysis

was divided into two phases: coding and case analysis (next section). The coding

scheme was developed based on the three institutional pressures promoted by institu-

tional theory (Scott 2014). These were studied on both local (operational units) and

global (administrative units) levels. Table 17 illustrates our analysis scheme (adapted

from (Scott 2014)).

Pressures | Coercive Normative Mimetic

Global Examples: Examples: Examples:

Level e Rules, regulations | e Values, norms e Thoughts, beliefs
Local e Sanctions e Standards e Shared understanding
Level ¢ Incentives e Expectations e Work culture/climate

Table 17: Coding Scheme adapted from (Scott 2014)

We coded the entire case transcript using Atlas.ti software. In order to identify institu-

tional pressures, we followed Scott’s (2014, p. 60) theoretical descriptions as well as

illustrative examples of carriers (Table 17). Consistent with Scott (2014), we considered
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the reflection of pressures via symbolic systems, relational systems, activities, and arti-

facts.

C.4 Case Analysis

In the following, we describe the identified carriers reflecting the pressures that contrib-
ute to the attainment of harmonization in the organization. Consistent with our focus of
analysis, we study the reflection of pressures on global and local business and IT levels.
We report on the both distinctive (i.e. separate) as well as dynamic (i.e. interacting)

influence of pressures.

C.4.1 Institutional Pressures

Coercive pressures. At the global business level, coercive pressures are carried by the
overall vision and strategy. Vision and strategy reflect negotiated compromises of the
organization’s committee. They comprise a global business orientation, which is used
to initiate and direct local change and development projects. Furthermore, the global
business monitors and evaluates standards of local business service. Together with the
global business, the global IT develops IT-related parts of the overall strategy. For op-
erationalizing IT-related strategies, the global IT is in constant negotiation with the
global business for the allocation of budgets. Towards the local business, the global IT
is required to steer IT developments that either operationalize global goals or non-stand-
ardized business support solutions. Despite these regulations, the global IT is granted

autonomy in pursuing technological support for the local business.

On the local business level, coercive pressures are reflected in the standardization of
services, in strict definitions of service processes and minimum quality requirements.
For developing technological solutions to which no standardized products exist, the
global business requires mandatory consultancies from local business units with the IT.
Despite these consultancies and the minimum quality requirements, there are no coer-
cive pressures on the operations of local business units. Moreover, autonomy is granted
by the regulation not to regulate local units’ operations. By granted autonomy, local
units specialize in tasks and labor to supply their services to their respective market,
guided by the global frame of vision and strategies. The local IT is constrained by budg-
ets, which are allocated by the global IT and the local business level. For services that
support the global IT, the local IT takes advantage of financial subsidies from the global
IT. Yet, the operationalization of local business demands lies autonomously in the hands

of the local IT and is not further regulated.
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Normative pressures. At the global business level, normative pressures are carried by
norms, values, and the overall identity. Norms focus the generation of quality and inno-
vativeness in outputs and services, comprising desired performance towards the cus-
tomer. Values refer to the organization’s brand and reputation, creating a common desire
of belonging and foster the motivation to actively engage in corporate development.
Another major carrier of normative pressures is the committee, which comprises over
100 representatives from global and local levels with the goal of corporate development.
While decisions are executed at the global business level, the committee collects and
negotiates contesting and potentially conflicting local goals and expectations, fostering
a compromise among these. Compromises then become externalized in vision and strat-
egies. Finally, identity is among the normative pressures, carrying the meaning attached
to goals that are negotiated among local and global levels. Moreover, identity encom-
passes shared expectations, such as towards roles and contributions. The global IT
shares values and norms of the global business, understanding its role as supporting
function for the global business. In order to excel support, the global IT employs high
standards of technical resources deployment as well as personnel capabilities. Due to
high standards, the global IT becomes involved in organizational development regarding

IT-related aspects in global vision and strategies.

As local units serve different markets, they differ with regards to norms and values.
Expectations to pursue these values are also specific, differing particularly within local
units: while having a strong team focus, unit members value specializations in tasks as
well as their different levels of knowledge and expertise. In turn, they value pro-active
engagement in corporate development. As local unit representatives are members of the
committee, contesting and potentially conflicting goals, norms, values, and expectations
become mutually negotiated towards a global compromise. Operating autonomously,
the local IT understands its role as a flexible business support provider. Local IT units
operate directly with the business, independently from global supervision. Service ori-
entation, while not directly delivering on the organization’s output, drives the local IT.
The mode of working within the local IT is similarly characterized by a high degree of

flexibility in pursuing operations (emphasizing a service way of thinking).

Mimetic pressures. At the global business level, mimetic pressures are triggered by
transparent communication channels and an endorsed feedback culture. Transparent

channels of communication foster the exchange of knowledge and experience among
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global and local levels. Thereby, the global business learns how overall goals are oper-
ationalized, and what best practices or performance challenges resulted. In this vein,
personal contact and bilateral communication between global and local representatives
is valued and encouraged for a shared understanding on corporate development. Besides,
the global business learns from the observation of industry competitors. At the global
IT level, mimetic pressures are also triggered by observations: on the one side, the global
IT observes the global business in joint operations, learning from a centralized body
operating in a comparable administration function. On the other side, global IT units
observe industry competitors in regular peer meetings, where project management prac-
tices, success stories, and field reports are shared. Communication and reporting chan-
nels as well as bilateral contact among global IT representatives follow this relation.
Learnings and experience are also shared with the local IT based on personal contacts

as well as the bilateral exchange of knowledge and best practices.

At the local business level, mimetic pressures are reflected in mutual perception and
communication, supported by the work climate. Business units closely observe their
counterparts’ performance. Based on communicated knowledge, success stories, and
best practices, they learn and derive benchmarks for their own operations. By the same
token, learning and the derivation of benchmarks occurs within local business units: unit
members value different qualifications of their colleagues (e.g., education backgrounds,
specialized skills), by which they individually contest towards a greater performance of
the respective unit. Especially trust, reliability, curiosity as well as the willingness to
learn are important factors of the work climate that support communication and obser-
vation. The comparably small size of the local IT unit permits close physical colocation
for mutual observation, helping local IT units’ members to gather an understanding of
best practices and success stories. As a result of pro-active endorsement of the local IT’s
supervisors, experience, knowledge, and learnings are collectively shared. Likewise,
trust and reliability support communication and interaction on the local IT level.

C.4.2 Institutional Logic of Harmonization

Building on our analysis, in the following, we synthesize our findings into six pressure-
specific propositions on explaining the institutional logic of harmonization attained in a
decentralized organization. We further report on the dynamics between institutional

pressures, deriving a seventh proposition on the interplay of pressures (Table 18).
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Pl while local units adhere to their own coercive mechanisms,
globally-enforced coercive pressures reflect a set of mutually
negotiated compromises among local units.

P2 global coercive pressures foster guided interaction among lo-
cal units by providing a general orientation frame for deci-
sion-making.

SaInssald
QATIJI0))

P3 % local units retain their own distinctive norms and values, that
5 | are shared by the market segments in which they operate and | = g
= | compete. 2 2

P4 ?:o distinctions in norms and values among local units are nego- % 2
_g tiated at the global level towards a mutually-generated iden- | # &
Q [ tty.

P5 ;TE the appreciation of distinct qualifications and perception of Tz
‘g best practices set the benchmarks within local units. % 5

P6 9 | the appreciation of distinct norms/values and perception of § &
E best practices set the benchmarks among local units. “ ©

P7 harmonization becomes attained in a dynamic interplay be-
tween institutional pressures, i.e. between mimetic and nor-
mative as well as normative and coercive pressures.

P7, coercive pressures are influenced by normative pressures.
P7, normative pressures are influenced by mimetic pressures.
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Table 18: Propositions on Institutional Pressures and their Dynamics

In decentralized organizations, coercive pressures are not enforced from one level to
another. They are a product of local and global negotiations of individual expectations
to pursue valued ends. This leads to a compromise of goals and expectations, becoming
reflected in a set of mutually-agreed mechanisms (e.g., vision) (P1). In effect, these
mechanisms harmonize differences among local units and provide an orientation frame
for decision-making towards valued ends (e.g., outputs) as well as guided interaction

(e.g., transparency in communication) among local and global levels (P2).

Local levels adhere to individual norms and values. This mainly results from the spe-
cialization of local units as they operate and compete in different market segments.
Therefore, each local unit shares the prevailing norms and values of their respective
market segment (P3). In turn, normative pressures are also found to stimulate the adher-
ence of local levels to global values (feeling of belonging). That is, local units engage
in the negotiation of goals and expectations, which contributes not only to the finding

of compromises, but also to an overall identity due to shared expectations (P4).

Communication channels allow for mimetic behavior within and among local units.

Within local units, members appreciate different qualifications of their colleagues, all
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contesting towards greater performance of the respective unit. Simultaneously, best
practices are perceived as benchmarks for members’ performance in their own unit (P5).
This fosters the formation of cross-market knowledge among local units, which perform
to different market segments, and eventually leverages mimetic behavior based on les-
sons learned from other market segments. Also, local units perceive best practices as

benchmarks, triggering output performance on the global level (P6).

Coercive pressures are externalized in the organization’s overall vision and strategies.
Coercive carriers are the result of mutual agreements among local units on how to reg-
ulate and develop the overall business at the global level. The resultant compromises
comprise norms, values, and expectations among global and local levels. This brings us
to a dynamic interplay between coercive and normative pressure, in which coercive
pressures are impacted by normative pressures that cater negotiated norms, values, and
expectations of local units (P7a). At the local level, two types of normative pressures
are reflected. One type originates in the specific market segment to which the respective
local unit belongs. Consequently, local units try to gain legitimacy in their respective
market through compliance with the given market’s norms and values. The other type
of normative pressures stems from the organization itself: as such, local units gain legit-
imacy in the organization through respecting shared norms and values among different
local units. In effect, local units appreciate their differences, while deriving benchmarks
from each other based on success stories and best practices. This fosters the rise and
acquisition of common norms and values as local units try to mimic the behavior of their

successful counterparts (P7b).

To conclude, the institutional logic of harmonization in highly decentralized organiza-
tions can be explained through a dynamic interplay between institutional pressures (P7).
As local units try to mimic behavior of their successful counterparts, shared norms and
values among local units become leveraged. In turn, shared norms and values become

reflected in means to communicate and regulate them in the organization.

C.5 Discussion and Conclusion

Our research responds to recent calls for conducting institutional research on the intra-
organizational level of analysis (Greenwood et al. 2008). We make two contributions:
firstly, our results provide six pressure-specific propositions on the institutional logic of
harmonization at the intra-organizational level, which are similarly supported by IS lit-

erature at the inter-organizational level (Bala and Venkatesh 2007; Benders et al. 2006;
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Chatterjee et al. 2002; Davidson and Chismar 2007; Miranda and Kim 2006; Nicolaou
1999; Son and Benbasat 2007). Secondly, our results show the dynamics of institutional
pressures, which are mutually interacting and constitutive. For prospective research, this

finding provides new insights and offers a vantage point for discussion.

C.5.1 Contribution

For coercive pressures, we found diverging goals and expectations of local levels re-
flected in a set of mutually-negotiated mechanisms (P1). IS literature supports this find-
ing at the inter-organizational level. For example, Bala and Venkatesh (2007) found that
inter-organizational business process standards are co-developed by organizations to
standardize their business processes as well as to strengthen their relations to other firms.
Asset connectedness, resource synergies, and collaboration are aimed for mutually-de-
veloped standards. Our proposition that coercive pressures foster guided interaction
among local units by providing an orientation frame for decision-making (P2) is also
line with the inter-organizational IS literature: mechanisms that routinize decision-mak-
ing, for instance the allocation of material or authorization of human resources, are
shown to provide a regulative frame for guided decision-making (Miranda and Kim
2006; Son and Benbasat 2007).

Furthermore, we proposed normative pressures along distinctive norms, values, and be-
liefs of local levels (P3) as well as their negotiation at the global level towards a mutu-
ally-generated identity (P4). The distinctiveness of norms and values corresponds to the
inter-organizational perspective (Chatterjee et al. 2002). A general assumption is that
due to different spatial and hierarchical levels, norms, values, and beliefs differ in an
organization (Lewis et al. 2003). Simultaneously, values, rationales, and opinions are
shared within the organization and thus yield a collective, assimilated social structure
(Chatterjee et al. 2002). Davidson and Chismar (2007), among others, discuss that ex-
pectations between actors may spill over to behavioral obligations. In turn, these obli-
gations foster an overall “structure”, which shapes and provides meaning to organiza-
tional behavior (Davidson and Chismar 2007).

Mimetic pressures were reflected in the appreciation of distinct qualifications and per-
ception of best practices that set benchmarks among local units (P6) as well as their
members (P5). This is similarly uphold in inter-organizational IS studies, such as by
Bala and Venkatesh (2007), who maintain that organizations have a competitive interest

in expanding their relations to others to benefit from shared knowledge, IT/IS assets,
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and routines. According to Nicolaou (1999, p. 140), communication and social relations
among personnel help organizations to learn about each other’s solutions and “whether
they intend to or not, facilitate imitation of each others’ developments and decisions.”
Benders et al. (2006) show that IS managers are attracted by best practices, which sim-
ultaneously leads to industry-wide standardized practices as a result of competitors that

perceive successful practices as an opportunity to catch up in competition.

Finally, we discovered a distinctive logic, in which harmonization becomes attained in
a dynamic interplay between pressures (P7). We find that mimetic pressures influence
normative pressures (P75), which in turn influence coercive pressures (P7,). Further,
coercive pressures carry normative reflections throughout the organization. In the inter-
organizational IS literature, we selectively found indications that coercive pressures may
derive from normative pressures (e.g., Bala and Venkatesh 2007). Further, we found
evidence that normative pressures are influenced by mimetic pressures (e.g., Chatterjee
et al. 2002; Davidson and Chismar 2007; Lewis et al. 2003). However, our findings on
the institutional logic, occurring dynamically from local to global levels in a distinctive
interplay of mimetic, normative, and coercive pressures, respectively, lacks evidence in
the existing IS literature. This is where our research contributes with new insights and

simultaneously opens an avenue for prospective IS research.

C.5.2 Implications

Our findings have implications for the understanding of institutional theory on the intra-

organizational level (explanatory findings) and the discipline of enterprise engineering.

Explanatory findings. Our findings show that harmonization emerges in a dynamic
interplay between institutional pressures, a finding that goes beyond existing explana-
tions on the distinctive influence of pressures. While IS research has studied how insti-
tutional pressures work in parallel (Mignerat and Rivard 2009), in different organiza-
tional contexts (Teo et al. 2003), as well as in different temporal circumstances (Benders
et al. 2006), little is known about their dynamic, i.e. their interacting influence. Hence,
we motivate to consider the dynamic influence of institutional pressures for future re-

search.

While pressures are dynamic and their influence may change over time, there are also
continuities, i.e. features that are highly stable and persisting in organizations. This is
what institutional theory refers to as “imprinting” (Scott 2014). Such continuities may

reflect particular norms, beliefs, rules or combined configurations of them (Scott 2014).
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Our case shows one major continuity — the institutional logic — that was discovered as a
persisting process, stable due to the constant negotiation of norms, values, and goals.
Although IS scholars have started to focus more on longitudinal and historical exami-
nations of institutional processes (e.g., Cousins and Robey 2005; Nickerson and Zur
Muehlen 2006; Wang and Swanson 2007), a large extent of research so far neglects
explicit considerations of stable and persisting features of organizations (Mignerat and
Rivard 2009). Due to this shortcoming, we outline organizational imprinting as a topic

for future research.

Enterprise engineering. In enterprise engineering (EE), a common discourse addresses
the empowerment of individuals for accomplishing organizational goals and tasks
(Hoogervorst 2009). Research has propagated to mitigate the Taylorist separation of
global (“thinkers”) and local (“workers”) actors. To this end, our finding of local actors
who negotiate global goals and tasks to pursue these has major implications for any
approach to engineer the organization. For example, approaches that are coercive (e.g.,
strict architecture rules) and not balanced against goals, values, and expectations of local
actors may risk ineffectiveness or non-conformity. This brings us to the following out-

line.

Regarding our findings on normative and mimetic pressures, it becomes evident that
harmonization is a dynamic process that occurs along constantly re-negotiated institu-
tional demands. Consequently, we motivate a more dynamic perspective on EE. In line
with Hoogervorst (2009) who suggests to consider the unplanned, self-organizing, and
emerging nature of organizational environments, we motivate to establish and pursue
EE as a continuous process of considering and continuously negotiating goals, goals,
values, beliefs, and best practices among different organizational levels (e.g., see also
Faller and de Kinderen 2014; Faller et al. 2016). In line with our findings and EE re-
search (Rouse and Baba 2006; Van Steenbergen 2011), feedback sessions, communica-
tion channels, and alignment meetings within and between organizational units may

provide a pertinent avenue to dynamically establish and pursue EE over time.

C.5.3 Limitations

This research has limitations. In line with our research objective, we purposefully chose
a highly decentralized organization. Yet, organizations differ by contextual factors and

personal motives (Oliver 1991). In consequence, they also respond differently to insti-
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tutional pressures. In order to generalize the discovered logic independent from contex-
tual factors and motives, we suggest extending our single case approach by multiple

case studies, enriching our qualitative data and conducting cross-case analyses.

Another limitation reconciles with this study’s lack of considering timeliness. While
demonstrating the attainment of harmonization as a dynamic process through interplay-
ing pressures, our study neglects further insights on their temporal evolvement. Moreo-
ver, institutionalization is a process that occurs over time and thus raises the considera-
tion of timeliness (Scott 2014). Historic conflicts, changes, or unforeseen events could
lead to a deeper understanding of why some pressures are meaningful in a given situa-
tion or environment, while others are not. A longitudinal perspective may allow for
deeper insights. Hence, we outline the consideration of timeliness in studying the attain-
ment of harmonization (Dacin et al. 2002) complementarily to the future progress of this

research.
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Abstract

Enterprise architecture management (EAM) has long been propagated in research and
practice as an approach for keeping local information systems projects in line with en-
terprise-wide, long-term objectives. EAM literature predominantly promotes strictly
governed and centralized coordination mechanisms to achieve the promised alignment
contributions. Notwithstanding the increasing maturity levels in practice, organizations
still struggle with the successful establishment of EAM, mainly due to the inherent chal-
lenges of a firmly centralized approach in complex organizational settings. This study
opts for cooperative learning as a theoretical lens to afford a distinctive, non-centralized
conceptualization of EAM. We empirically demonstrate EAM as a stage-wise learning
process in which knowledge acquisition and cooperative interactions among individuals
contribute to project performance on the local level. Projects that benefit from this par-
ticular learning process, in turn, are found to significantly leverage enterprise-wide per-

formance.
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D.1 Introduction

Over the past decades, increasing investments in corporate information systems (IS)
have contributed to superior performance of organizations (Brynjolfsson and Hitt 2000;
Melville et al. 2004). However, these increasing investments have also brought about an
ever-growing number and diversity of technological solutions, which are costly to main-
tain and to integrate (Peterson 2004). This unbounded growth, among other reasons, has
mainly resulted from allocating development budgets and project ownerships to local
business units. Even though the latter fosters IS investments’ alignment with business
needs, it disregards an enterprise-wide perspective on the dependencies among local
projects. Hence, for today’s organizations, it has become vital to complement local pro-
ject perspectives with enterprise-wide considerations in order to align diverse IS endeav-

ors.

As a solution, scholars and practitioners have broadly propagated enterprise architecture
management (EAM) as an organizing logic for business processes and their technolog-
ical infrastructure to eventually align local projects with enterprise-wide objectives
(Ross et al. 2006). Despite its prominence in IS research and notwithstanding the overall
increasing maturity levels in practice (Ross and Quaadgras 2012), organizations still
struggle with the successful establishment of EAM (Tamm et al. 2011). This is mainly
due to the predominant approach to EAM as a strict and centralized governance practice
to guide local IS investments (Aier et al. 2011; Boh and Yellin 2006). This centralized,
top-down driven approach to EAM has been substantially promoted in Ross’ (2003)
reflection of EAM maturity levels (i.e., the more centralized, the more mature). Owing
to the inherent challenges of a firmly centralized approach in complex organizational
settings, it turned out that many organizations experience huge difficulties in establish-
ing EAM (Haki et al. 2012), as it has been reflected in many failures of EAM endeavors
(Lohe and Legner 2014). As such, the centralized approach to EAM has been subject to
criticism and a complementary, non-centralized approach to EAM has recently been
introduced through the notion of architectural thinking (Aier et al. 2015; Ross and
Quaadgras 2012; Winter 2014). Architectural thinking targets local decision-makers,

non-architects, and diverse (non-technical) stakeholders. It aims at applying enterprise-
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wide considerations in local design decisions, thus aligning local solutions with enter-

prise-wide, long-term objectives.

After studying the evolvement of EAM as a maturity process in over 40 case studies
(Ross 2003), Jeanne Ross and her colleagues at the Massachusetts Institute of Technol-
ogy, one decade later, found that superior performance rather results from promoting
architectural thinking (Ross and Quaadgras 2012). As an implication of their new find-
ings, they motivated the study of EAM as a learning process through which individuals
conjointly learn to consider enterprise-wide objectives in their local design decisions
(Ross and Quaadgras 2012). Inspired by these recent insights, in this research we seek
to empirically demonstrate the realization of EAM success through a non-centralized,
non-governance-based learning process. Particularly, we aim at answering the following

research question: How does cooperative learning contribute to EAM success?

Building on cooperative learning, as a theoretical lens, as well as EAM’s extant body of
knowledge, we derive a research model that hypothesizes the impact of knowledge ac-
quisition and cooperative learning on both project and enterprise-wide performance con-
tributions of EAM. We test the research model following a partial least squares (PLS)
approach to structural equation modeling (SEM). Our resulted insights prove stage-wise
performance contributions of cooperative learning on project and on enterprise-wide
levels. We hence demonstrate the realization of EAM success through a non-govern-
ance-based learning process in which project-concerned stakeholders interact and coop-
eratively learn from each other in aligning local solutions with enterprise-wide objec-

tives.

The remainder of this paper is structured as follows: first, we lay out the state of research
and motivate learning as a lens to study EAM. Second, we derive our research model
based on extant learning literature, and particularly where this literature applies to EAM
performance contributions. Having operationalized constructs, collected data, and con-
ducted validity tests, we finally present our results and conclude by a discussion on the

resulted insights.

D.2 Literature Review

Since the 1980s (Zachman 1987), enterprise architecture (EA) has developed a steadily
growing discourse in IS research (Simon et al. 2013). According to Niemann (2006, p.
21), EA refers to a structured, harmonized, and dynamic collection of plans for the de-
velopment of an enterprise’s information technology (IT) landscape that illustrates dif-

ferent aspects of IT systems and their alignment with the business. EA primarily aims
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at catering an enterprise-wide perspective to IS investments—extending the focus of
management beyond a single information system to achieve strategic, long-term objec-
tives (Lange et al. 2015). As such, aligning different projects and stakeholders, with
diverse and locally-oriented interests, and keeping their efforts in line with enterprise-
wide objectives has become the raison d'étre for EA management (EAM) (Boh and
Yellin 2006). Consequently, expected contributions of EAM, such as IS effectiveness
and efficiency, have often been measured at the enterprise-wide level (Lange et al. 2015;
Schmidt and Buxmann 2011; Tamm et al. 2011).

To achieve these expected contributions, IS research has largely promoted EAM as a
governance means, which exercises its efforts mainly from a centralized position in the
hierarchy of an organization (Boh and Yellin 2006; Schmidt and Buxmann 2011). Fol-
lowing a top-down driven approach, EAM links and guides diverse project stakeholders
through architecture artifacts, such as EA meta-models and modeling techniques
(Jonkers et al. 2003; Lankhorst 2005), as well as through coordination mechanisms, such
as EA standards and principles (Boh and Yellin 2006; Richardson et al. 1990). Never-
theless, EAM has often lacked flexibility in guiding organizational transitions that re-
quire considerable IS and organizational developments and transformations (Dietz and
Hoogervorst 2008). More precisely, the centralized guidance of projects and stakehold-
ers has often fallen short in adapting to organizational complexity as well as to the com-
plexity of the IS landscape, which maintains thousands of applications to support vari-
ous depending and interrelated business processes (Boh and Yellin 2006; Murer et al.
2010; Schmidt and Buxmann 2011). Shortcomings have also resulted from EAM’s lim-
ited reach and impact on those stakeholders who are not directly related to IT (Gardner
etal. 2012).

In order to tackle the above-mentioned challenges, EAM literature has recently started
to promote non-centralized, light-weight approaches to EAM (Ross and Quaadgras
2012; Winter 2014). Nonetheless, extant literature lacks a systematic research to inves-
tigate and demonstrate the impact of such non-centralized (and mainly non-governed)
approaches for achieving the expected contributions that have long been promised in the
EAM literature. To fill this research gap, and by following Ross and Quaadgras’ (2012)
view on EAM as a learning process, this study opts for organizational learning in gen-
eral, and cooperative learning in particular, as a theoretical lens to examine EAM’s con-

tribution to enterprise-wide performance.
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Organizational learning is defined as a process of improving performance due to in-
creased knowledge (Fiol and Lyles 1985). It has been widely favored as a lens for stud-
ying various organizational and IS phenomena. In order to stay competitive, organiza-
tions constantly attempt to improve their work practices (Huber 1991). Consequently, a
coherent understanding of individuals and decision-makers that link and drive an organ-
ization’s work practices becomes necessary (Brown and Duguid 1991). Therefore,
learning literature has often laid emphasis on capturing work systems as interrelated
social constructions generally, as well as understanding information exchange practices,
collaboration and interaction among individuals particularly (Brown and Duguid 1991;
2001). By the same token, in IS research, organizational learning has found extensive
application as a lens, for instance in studying the performance of cross-unit work prac-
tices or investigating individuals’ performance in collaborative work practices (e.g. Cha
et al. 2008; Leonardi and Bailey 2008). One of the main approaches to organizational
learning is cooperative learning, which refers to a non-centralized, highly personalized,
and collaborative form of organizational learning (Janz and Prasarnphanich 2003).
Thereby, cooperative learning particularly focuses on personal interaction, interdepend-
encies and social relations mechanisms for studying the realization of superior perfor-
mance from a non-centralized perspective (Janz and Prasarnphanich 2003; Miller 1996).
Similarly, in IS research, cooperative learning has often been applied for investigating
collaborative interaction, task and goal dependencies among individuals (e.g. Leidner
and Jarvenpaa 1995; Majchrzak et al. 2005).

In the next section, we derive the research model and its constitutive hypotheses based

on the selected theoretical lens as well as its implications for EAM.

D.3 Hypotheses Development

In order to study how learning supports EAM’s expected contributions, the research
model consists of two blocks: (i) the learning process and (ii) the resulted performance
from learning. (1) The process of learning is represented by two constitutive elements:
the acquisition of knowledge and the cooperative behavior of individuals, being enabled
and willing to share and apply knowledge in making decisions or in influencing others’
decisions (Miller 1996). (i1) Performance evolves as a dynamic process, starting in frag-
mented stages at the individual level, increasing more and more to the project (team),

and ultimately to the enterprise-wide level (Janz and Prasarnphanich 2003; Power and
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Waddell 2004). For studying EAM performance, as the main focus is on guiding pro-
jects to achieve enterprise-wide objectives (Lange et al. 2015), the constitutive elements

are both project and enterprise-wide performance effects (see Figure 9).

Project Project
effectiveness efficiency

Project

Knowledge

acquisition performance
Learning Performance
v A 4
Cooperative ~ @r;‘ise-wide

learning performance

Interdependence Enterprise-wide Enterprise-wide
effectiveness efficiency

Figure 9: Research Model

D.3.1 Knowledge Acquisition and Cooperative Learning

Knowledge acquisition is the fundamental basis for organizational learning.
Knowledge occurs in two forms namely, tacit and explicit knowledge (Nonaka 1994).
Tacit knowledge, also referred to as highly personalized knowledge, is hard to formalize
and to communicate (Polanyi 1966). It becomes visible to others when being actioned
in commitment, involvement, or in behavior (Nonaka et al. 1994). Tacit knowledge be-
comes acquired by individuals through shared experience, observation or personalized
interaction (Nonaka et al. 1994). Explicit knowledge, in turn, is a form of codified
knowledge, containing information “that is transmittable in formal, systematic lan-
guage” (Nonaka 1994, p. 16). It becomes acquired by individuals in rather formalized
ways, for instance via shared documents, through enactive liaisoning, or by communi-
cation (Nonaka et al. 1994).

Cooperative learning builds on the acquisition of explicit and particularly tacit
knowledge among individuals for the purpose of increasing their work performance
(Janz and Prasarnphanich 2003). In its essence, the sharing and application of
knowledge depends on the enablement and the willingness of individuals. Regarding the
enablement, work in teams is typically structured in such a way that individuals depend
on each other, and that no individual team member can successfully accomplish tasks
without others being successful (Janz and Prasarnphanich 2003). In the process of learn-

ing, interdependencies hence become a personalized linkage for individuals and teams
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to structure their knowledge, make it sharable (explicit) and thus applicable for others
(Alavi and Leidner 2001). Furthermore, cooperative learning builds on team members’
willingness in making knowledge acquirable, and in interacting with one another for
accomplishing tasks (Janz and Prasarnphanich 2003). This interaction also relies on a
personalized linkage between individuals for the purpose of externalizing, sharing and
applying knowledge. In addition, cooperative learning aims at performance enhance-
ments by evaluation, where the sharing and application of knowledge, towards expected
purposes and outcomes, is reflected (Janz and Prasarnphanich 2003). This evaluation is
necessary to detect and correct shortcomings in the process of learning, and is essential
for maintaining a coherent knowledge base of the team in order to realize superior work
performance. Maintaining a coherent knowledge base becomes especially relevant due
to the fact that learning represents an unlasting effort. For instance, team members may
fluctuate, project goals or task requirements change (Grant 1996; Janz and
Prasarnphanich 2003), which requires individuals to continuously acquire, share and

apply knowledge among one another.

One of the key functions associated with the EA is that it serves as a communication
instrument among diverse stakeholder groups with different, however complementary,
knowledge and expertise (Abraham et al. 2015; Jonkers et al. 2006). EA consequently
links project-concerned stakeholders (who mainly follow local interests) with enterprise
architects (who represent cross-project, enterprise-wide interests) and fosters effective
interaction among them (Foorthuis et al. 2010). Having involved diverse groups of
stakeholders, an active EA practice enables knowledge acquisition and integration (Van
Steenbergen and Brinkkemper 2009) and eventually leverages a cooperative learning

process.

We hence assume that work conducted on behalf of EAM is required to become a co-
operative process of interaction, which is essentially dependent on the mutual acquisi-

tion of knowledge. We therefore hypothesize:

HI: In EAM efforts, knowledge acquisition is positively related to cooperative

learning.

D.3.2 Effects of Learning on Project and Enterprise-wide Performance

In the literature, the effects of learning have been investigated from two complementary
perspectives namely, process and outcome perspectives (Janz and Prasarnphanich 2003;
Power and Waddell 2004). On the one side, literature promotes a “process perspective”,

concerning the way learning as a process impacts performance. The process perspective
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reflects the stage-wise evolvement of performance throughout the organization, i.e.,
from the individual level to the project, and from the project to the enterprise-wide level.
On the other side, research has focused an “outcome perspective”, shedding light on the
effects of learning at each process level i.e., project and enterprise-wide levels. Cooper-
ative learning promotes aligning outcomes at different process levels through interde-
pendencies and interaction that extends the impact of learning processes beyond single
projects and towards the enterprise-wide scope (Grover and Davenport 2001; Janz and
Prasarnphanich 2003). Having captured “cooperative learning as a process”, EAM per-
formance contributions will be investigated from an “outcome perspective” at project

and enterprise-wide levels.

EAM’s prevalence as an approach is grounded on improving both project and enterprise-
wide performance by guiding individuals in local IS project endeavors on behalf of en-
terprise-wide intentions (Lankhorst 2005). At the project level, EAM guides and spec-
ifies the project scope in order to further scale work activities (Bucher et al. 2006). As
such, EAM enables knowledge integration among enterprise architects and their related
project stakeholders, as well as among project stakeholders (Van Steenbergen and
Brinkkemper 2009). Linking complementary knowledge holders to effectively interact
with each other is hence expected to leverage work performance (Foorthuis et al. 2010).
Therefore, local IS change and development projects achieve superior performance, re-
flected prevalently in effectiveness outcomes, such as delivering in higher quality or
functionality, and in efficiency measures, such as delivering by reduced costs or by mit-
igated complexity (Lange et al. 2015; Schmidt and Buxmann 2011). We thus assume a

positive relation between cooperative learning and project performance in EAM efforts:

H2: In EAM efforts, cooperative learning is positively related to project perfor-

mance.

The central promise of EAM is to guide multiple, interrelated projects (Boh et al. 2003)
that without this guidance would favor local IS solutions at the expense of enterprise-
wide level objectives. For effective cross-project guidance, EAM maintains architecture
artifacts, such as models or meta-models, which act as boundaries objects among project
stakeholders with complementary knowledge and heterogeneous requirements
(Abraham 2013; Abraham et al. 2015; Lankhorst 2005). These artifacts help to over-
come knowledge boundaries and thus foster learning among enterprise architects and
project stakeholders across the horizon of local endeavors, towards enterprise-wide and
long-term objectives (Van Steenbergen and Brinkkemper 2009). Initializing projects un-

der EA guidance is shown to realize performance benefits enterprise-widely, prevalently
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by effectiveness outcomes, such as the achievement of business goals or business-IT
alignment, and efficiency outcomes such as mitigated organizational landscape com-
plexity or harmonized IS solutions (Lange et al. 2015; Schmidt and Buxmann 2011).
Hence, we hypothesize cooperative learning as being positively related to enterprise-

wide performance in EAM efforts:

H3: In EAM efforts, cooperative learning is positively related to enterprise-wide

performance.

Building on the dynamic process of learning and its contributions to performance
(Grover and Davenport 2001; Janz and Prasarnphanich 2003; Power and Waddell 2004),
which evolves stage-wise from the individual to project and to enterprise-wide level, we
expect a mediation of project performance on the relation between cooperative learning
and enterprise-wide performance. As EAM-guided projects are locally focused on the
one side, and their success is measured based on the contribution to enterprise-wide
outcomes on the other side, there is considerable evidence in literature revealing a trade-
off between the achievement of local versus enterprise-wide benefits (Ross and
Quaadgras 2012; Weiss et al. 2013). EAM efforts aim at waiving this trade-off primarily
by targeting IS project decision-makers, aligning them with enterprise-wide intentions,
and hence guiding projects on behalf of enterprise-wide purposes (Lankhorst 2005;
Schmidt and Buxmann 2011). Consequently, project performance enhancements are ex-
pected to mediate the relationship between cooperative learning and enterprise-wide

performance. We hypothesize this relation as follows:

H4: In EAM efforts, project performance is positively related to enterprise-wide
performance, reflecting a mediation of the relation between cooperative learning

and enterprise-wide performance.

D.4 Research Method

As motivated in the previous section, our research model comprises two major blocks,
derived from knowledge acquisition and cooperative learning as well as from project
and enterprise-wide performance. The model hypothesizes the relation between the con-

stitutive constructs of these two blocks. In Figure 10, lines reflect the category of
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measures for each construct, while arrows® represent the hypothesized (H) relations

between the constructs.
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Figure 10: Research Model as a Higher-order Model

In effect, the research model is designed at a higher level of abstraction, i.e., as “higher-
order model” (Chin 1998; Hair Jr. et al. 2014; Lohmoller 1989). As such, the described
higher-order model comprises four higher-order constructs (HOC), relevant for testing
the derived hypotheses, as well as of nine lower-order constructs (LOC), representing
the reflected measures of the HOCs (Wilson and Henseler 2007).

Knowledge acquisition represents the fundamental basis for cooperative learning (H1).
It is reflected by the two forms through which knowledge is formulated, namely, tacit-
ness and explicitness. Cooperative learning enables the integration of acquired
knowledge in projects (H2), and for aligning diverse projects and their stakeholders to-
wards enterprise-wide considerations (H3). Cooperative learning is reflected by its three
constitutive constructs, i.e. interdependence, interaction, and evaluation. As EAM per-
formance contributions have often been measured through IS effectiveness and effi-
ciency (e.g., Lange et al. 2015; Schmidt and Buxmann 2011), both project and enter-
prise-wide levels have been reflected by these two constructs. Drawing from projects’

local focus and their ultimate evaluation in terms of their contribution to enterprise-wide

3 There is a discussion in IS research on causal reasoning (Gregor and Hovorka 2011). In the research model, we

do not address causality in the hypothesized relations.
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performance, our research model reflects H4 primarily as a mediation of project perfor-
mance on the relation between cooperative learning and enterprise-wide performance,

and secondarily as the relation between project and enterprise-wide performance.

In order to test the derived research model, the method of this research is designed in
three steps, starting with the operationalization of constructs, followed by the collection

of data, and finally the analysis of data.

D.4.1 Construct Operationalization

For the operationalization of constructs, we chose to adopt existing measurement items

identified from the reviewed literature.

We measured knowledge acquisition with nine items, adopted from Lee and Choi
(2003): five items thereby focusing on tacitness, and four items measuring the explicit-
ness of the acquirable knowledge (see also Nonaka et al. 1994; Nonaka and Takeuchi
1995). Cooperative learning was measured by 19 items, adopted from Janz and
Prasarnphanich (2003): ten items for interdependence (enablement to share and apply
knowledge), six items for interaction (willingness to share and apply knowledge), and
three items for the evaluation of shared and applied knowledge (see also Hult 1998;
Johnson et al. 1988).

To fit to the purpose of our research, the originally extracted measurement items for
both project and enterprise-wide performance (see Lange et al. 2015) were slightly ad-
justed in formulation, so that items explicitly focused performance contributions of
EAM rather than EAM as a means for performance. Adapted from Lange et al. (2015),
we employed eight items to reflect project performance, three of which measuring pro-
ject effectiveness, and five of which measuring project efficiency. Finally, enterprise-
wide performance was reflected by twelve items, also formulated based on Lange et al.
(2015). Enterprise-wide effectiveness was measured by five items, while for enterprise-

wide efficiency we employed seven measurement items.

In sum, we included a total of 48 items and measured them on a 5-point Likert scale,
ranging from “strongly disagree” (1) to “strongly agree” (5). As the models’ measure-
ment items are not a complete, exhaustive representation of the respective constructs,
the constitutive constructs of the model are measured in a reflective, rather than forma-
tive, mode. This is due to the selection of measurement items for the specific objectives

of our research.
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D.4.2 Data Collection

We collected data by an online survey as well as by paper-based questionnaires. The
paper-based collection took place between October and November 2015. Questionnaires
were distributed at a workshop within an IS practitioner community and at two larger IS
practitioner events. We used the practitioner workshop not only for collecting data, but
also for testing face validity. Regarding face validity, we probed for clarity, wording
and validity of the formulated measurement items in the questionnaire. Based on the
successful pre-test, we continued data collection at two larger events and included the
collected data from the questionnaire’s pre-test step. We collected 118 responses in total

by our paper-based questionnaires, having a response rate of approximately 71%.

We further launched an online survey from January to April 2016 for measuring exactly
the same items. The survey was sent out to 581 contacts, to the large extent I'T managers
and enterprise architects. For the online survey, we collected 70 answers in total, having
a response rate of approximately 12%. Of these 70 answers, we considered only those
responses that covered at least 50% the measurement items (excluding demographic
questions), which led to a reduced number of 33 responses. Together with the paper-
based questionnaires, we totally collected 151 responses for further analysis. Missing

values for measurement items in the responses were treated by mean replacement.

Besides the discussed measurement items, our survey also included five additional ques-
tions on demographics as well as on the functional and professional background of the
respondents. Table 20 provides an overview on demographics, illustrating the industry

as well as the staff size of the organizations to which respondents are affiliated.

Industry Percent | Company Staff Size Per-

cent
Education 2.65% < 10 employees 3.31%
Financial Services 17.88% | 10 - 49 employees 3.97%
Healthcare 9.27% 50 - 99 employees 3.31%
Retail 1.99% 100 - 249 employees 1.99%
Information and Communication | 7.95% | 250 - 499 employees 4.64%
Insurance 7.28% 500 - 999 employees 6.62%
Manufacturing and Processing 10.60% | 1000 - 4999 employees 18.54%
Public Administration 7.95% >= 5000 employees 27.15%
Transport and Logistics 3.97% | No indication 30.47%
No indication 30.46%

Table 20: Demographics of Survey Respondents
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Since the focus of this research was on cooperative learning from both a process and
outcome perspective, we opted for a diversified sample of EA audience. From the pro-
cess perspective, and regarding respondents’ hierarchical positions, we did not only sur-
vey managers and executives (as representative of enterprise-wide objectives), but also
employees (as representative of local objectives) to provide an exhaustive analysis of
learning as a non-centralized, stage-wise process. Likewise, the professional diversity
of respondents allowed an analysis of learning outcomes throughout different organiza-
tional levels, focusing performance contributions at the local project and enterprise-wide
level. The hierarchical positions, held by the surveyed respondents, were reported as
employees (9.93%), team leaders (12.58%), unit leaders (21.19%), department leaders
(10.60%), and executive managers (7.28%) (38.42% no indication). Regarding the pro-
fessional background, 2.65% of the survey participants reported to have been working
for less than one year, 3.97% between one and two years, 19.21% between three to five
years, 21.85% between six and ten years, and 20.53% for more than ten years in their

organization (31.79% no indication).

Furthermore, analyzing responses from both business and IT departments substantiated
traditional EA performance measures, which mainly focuses on IT staff, towards an
aligned perspective on performance measures. In their respective organizations, 35.76%
of the respondents were primarily affiliated to IT units and 20.53% to business units
(43.71% no indication).

In order to test for systematic measurement errors and bias in the estimates of the “true
relations” among constructs (common methods bias), we considered Harman'’s single-
factor test as supplemental analysis (Ringle et al. 2012). The results led to 25.35% of
the variance explained, hence indicating that no single factor accounted for the majority

(>50%) of covariance among the measures (Podsakoff et al. 2003).

D.4.3 Data Analysis

For analyzing data, we used PLS-SEM. We chose SEM in favor of other linear regres-
sion models in order to cope with the number of diverse indicators reflecting, rather than
directly measuring, our constructs of interest (Gefen et al. 2011). We performed the test
of the model by the PLS method, using the PLS implementation in SmartPLS, version
2.0.M3 (Ringle et al. 2005). We chose the PLS-SEM approach, contrary to other covar-
iance-based approaches (e.g., LISREL, AMOS), as it has only soft distributional as-

sumptions and modest sample size requirements (Chin 2010).
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The bootstrapping resampling procedure, with a total number of 5,000 resamples, was
applied in order to evaluate the stability of the estimates. The significances were deter-

mined by the (two-tailed) z-value.

D.5 Results

D.5.1 Measurement Model and Validity Tests

We evaluated the measurement model regarding content validity, indicator reliability,
construct reliability, convergent validity, and discriminant validity. We further meas-

ured the model’s predictive accuracy as well as its predictive validity.

Content validity refers to a subjective evaluation of the constructs’ domain content, cap-
tured by their respective indicators. To ensure the content validity, the constructs and
their constitutive measurement items are theory-driven, adopted from the respective lit-

erature (both learning and EA), and adapted to our context of interest.

Indicator reliability explains to which degree the variance of an indicator is explained
by the underlying construct. To be reliable, indicators should have a factor loading of
0.7 or higher, while indicators below a value of 0.4 should always be removed from the
model (Hair Jr. et al. 2014). After a pre-test of the model, 3 indicators were removed (2
items from interdependence and 1 item from project efficiency) due to a factor loading
of below 0.4. In the final measurement model, indicators had an average loading value
0.7, and no indicator was below 0.4. As shown in Appendix A, all indicator loadings are

highly significant at the 0.01 significance-level (z-value > 2.576).

Construct reliability specifies whether a construct is appropriately measured by its indi-
cators. Commonly, construct reliability is evaluated by the composite reliability (CR)
and Cronbach’s alpha (CA). Desirable values for both CR and CA are above 0.6 (Hair
Jr. etal. 2014). For both CR and CA, all constructs in our model reach value beyond this
threshold (see Appendix B), which illustrates their reliability.

Convergent validity aims at analyzing to which degree a construct is explained by its
indicators rather than by error terms (Gefen and Straub 2005). Following Hair Jr. et al.
(2014), the average variance extracted (AVE) should be greater than 0.5. For most of
the constructs, this is the case, however, 5 constructs remain with lower values (see
Appendix B). Nevertheless, a convergent validity with an AVE value below 0.5 can still
be acceptable, if the CR of the respective construct is higher than 0.6 (Fornell and
Larcker 1981). As for all of these 5 constructs the CR is above the desired value of 0.6

(see Appendix B), no construct was withdrawn from the model.
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Discriminant validity is assessed in order to evaluate the dissimilarity of the research
model’s constructs (Gefen and Straub 2005). It is especially necessary for the test of
higher-order models (Hair Jr. et al. 2014), such as applied in our research. For testing
the discriminant validity, we applied the Fornell-Larcker criterion, comparing the square
roots of a construct’s AVE with the other constructs’ correlations. Specifically, when
the square root of each construct’s AVE is greater than the highest correlation with any
other construct, discriminant validity is sufficient. In the case of higher-order models,
the discriminant validity criteria do not apply for comparisons between higher level and
lower level constructs, and neither between lower level constructs (Hair Jr. et al. 2014).
Comparing the square root of AVE (main diagonal) in all rows and columns (see Ap-

pendix C), we find the discriminant validity criterion met.

Compared to the Fornell-Larcker criterion, a more sensitive approach to uncover poten-
tial lacks of discriminant validity has been recently introduced to variance-based SEM:
the heterotrait-monotrait (HTMT) ratio of correlations (Henseler et al. 2015). Measuring
the average of the heterotrait-heteromethod (item correlations across constructs) relative
to the average of the monotrait-heteromethod (item correlations within the same con-
struct) correlations, HTMT ratios below a threshold of 0.9 (HTMT ¢) are desirable. In
our data, we found discriminant validity thoroughly established (see Appendix D).

The determination coefficient R? represents an important coefficient for measuring the
model’s predictive accuracy. The interpretation of R? is dependent on the broadness and
complexity of the investigated constructs, however, there is no general recommendation
of acceptable values (Hair Jr. et al. 2014). In our model, 23% of cooperative learning is
explained by knowledge acquisition, 6% of project performance by cooperative learn-
ing, and finally 27% of enterprise-wide performance by both project performance and

cooperative learning (see Appendix B).

In addition to the predictive accuracy, we tested the predictive validity of our research
model by the non-parametric Stone-Geisser test (Geisser 1974; Stone 1974). For con-
ducting the Stone-Geisser test, we used a blindfolding procedure with an omission dis-
tance of 7 in SmartPLS (Hair Jr. et al. 2014). All resulting Q? values, indicating the
predictive relevance, had a value of larger than 0 (see Appendix B), which proves pre-
dictive validity for our model, meaning that our collected empirical data can be recon-

structed using our research model and the PLS parameters (Gotz et al. 2010).
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D.5.2 Testing of Hypotheses

In Figure 11, we provide the final SEM. Arrows include the path coefficients between

the constructs. To every arrow we added the value of the path coefficient as well as the

significance level (based on two-tailed #-tests). The significant levels (***: o < 0.01; **:

a < 0.05; *: a < 0.1) were calculated by a bootstrap run in SmartPLS (Hair Jr. et al.

2014), calculated with 5000 samples. Based on the results provided in Figure 11, we

present the test of hypotheses in the following (see Table 21).
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Figure 11: Research Model Results

We found a positive and significant relation between knowledge acquisition and coop-

erative learning, which supports H/. For the relation between cooperative learning and

project performance, we also found a positive and significant relation, thus supporting

H2. Between cooperative learning and enterprise-wide performance, we found a small

positive relation, however, this relation was not found to be significant. Thus, H3 is not

supported by our data.
Path coeffi- |z-value
Hypothesis |Path description cient and (two- Result
significance | tailed)
HI Knowledge creation = 0481%*% 5838 |Supported
Cooperative learning
H2 Cooperative learning = 0.253**  [2.528 Supported
Project performance
H3 Coopera}tlve !earmng 2 0.161 1.612 Not supported
Enterprise-wide performance
H4 Project performance = 0.456*** 4555 |Supported
Enterprise-wide performance

Table 21: Test of Hypotheses
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For the relation between project performance and enterprise-wide performance, we
found a positive and significant relation, which supports H4. This hypothesis further
assumes that project performance is not only positively related to enterprise-wide per-
formance, but also mediates the relation between cooperative learning and enterprise-
wide performance. We performed the Sobel test statistic in order to analyze whether
project performance is a mediator that significantly carries the relation between cooper-
ative learning and enterprise-wide performance. We used an online calculator for meas-
uring the significance of the mediation by two-tailed probability values (Soper 2016).
The test returned a highly significant mediation of project performance at a two-tailed
t-value of 2.076. Hence, H4 is also significantly supported as mediating the relation
between cooperative learning and enterprise-wide performance in the form of a media-

tion effect.
D.6 Discussion and Conclusion

D.6.1 Summary

Through going beyond established views on EAM as a centralized governance means
in the extant literature, we empirically demonstrate how cooperative learning, as a non-
centralized process, leverages EAM’s expected performance contributions. This brings
us to a distinctive conceptualization of EAM endeavors, in which knowledge acquisi-
tion, cooperative and personalized interactions among individuals facilitate both project
and enterprise-wide objectives. We hence contribute to the recently promoted non-cen-
tralized and learning view on EAM (Ross and Quaadgras 2012) through empirically
illustrating EAM as a stage-wise learning process, reflecting enterprise-wide consider-

ations at both project and individual levels.

Instead of taking either a process or outcome perspective to learning, which is dominant
in the extant literature on learning, this study opts for a concerted view. This concerted
view examines outcomes at different process levels through different mechanisms of
cooperative learning. Building on this theoretically grounded basis and a statistically
valid research model, we illustrate that performance enhancements evolve stage-wise
from the individual to the enterprise-wide level. As such, the process of cooperative
knowledge sharing and personalized interaction among individuals explains direct per-
formance contributions at the level of local projects, while those projects with enhanced
performance become in turn an impact means to enterprise-wide performance. This in-
sight is in line with the essential assumption of architectural thinking, that concerns local

decision-makers in the organization for guiding their endeavors in such a way that the
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realization of project outcomes becomes beneficial to the organization as a whole (Ross
and Quaadgras 2012; Winter 2014). The achievement of superior enterprise-wide per-
formance thereby becomes the success criterion for evaluating project performance, to
which individuals are aligned by the means of learning. In this learning process, perfor-
mance evaluation is an essential construct in which purposes and expected outcomes of
learning are reflected. This explains that cooperative learning is unlikely to have very
direct relations to enterprise-wide performance effects, as enterprise-wide objectives are
expected to be reflected in project performance measures, and that project performance

therefore is the mediator to achieve enterprise-wide objectives.

D.6.2 Discussion

Our findings complement, and to some extent call for reconsidering the traditional ap-
proach to EAM as a highly centralized, governance-based means. In effect, EAM’s no-
tion roots in a control-oriented practice that is concerned with the direct reach of enter-
prise-wide outcomes. Therefore, in line with Ross and Quaadgras’ (2012) perception of
architectural thinking, our study entails a need for future EAM practice to be less fo-
cused on controlling the achievement of outcomes rather than on supporting the pro-
cesses for achieving these outcomes. This can be reflected in “self-control” for local
(especially non-IT) stakeholders and their associated projects to apply enterprise-wide
considerations in their decisions. According to Henderson and Lee (1992), self-control
reconsiders centralized, top-down driven means as “the extent to which an individual
exercises freedom or autonomy to determine both what actions are required and how to
execute these activities”. Janz and Prasarnphanich (2003) propose autonomy as a rele-
vant factor for supporting cooperative learning. As such, autonomy refers to a degree of
decision-freedom for individuals to make decisions on their own and to determine nec-
essary actions. In cooperative learning, individuals evaluate their performance autono-
mously to detect and correct errors in working towards expected outcomes (Janz and
Prasarnphanich 2003), and hence learn how to guide their decisions on behalf of enter-

prise-wide objectives.

Even though our study spotlights the impact of cooperative learning on EAM perfor-
mance contributions, there are a number of factors that vitally support and influence
knowledge integration, personalized interaction, and collaborative work among individ-
uals. Among these factors is the degree of centralization in the structure of the work

environment. A decentralized structure flattens communication and cross-project con-
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tact, thus extending the reach of interaction and cooperative relations, and further ena-
bling organizational members’ spontaneous involvement in work and tasks (Hopper
1990; Lee and Choi 2003). Furthermore, a low degree of formalization is supported by
learning literature for achieving more flexibility (Lee and Choi 2003). More precisely,
knowledge integration and learning lay less emphasis on formalized rules, standards or
procedures (Ichijo et al. 1998). Since one of EAM’s shortcomings results from the high
degree of formalization (e.g., highly sophisticated tools, meta-models, and coordination
mechanisms) (Aier et al. 2015), scholars explicitly promote architectural thinking as a
“lightweight” approach to support individuals’ consideration of enterprise-wide objec-
tives in less formalized, less sophisticated ways (Winter 2014). Moreover, organiza-
tional culture represents an important antecedent to knowledge integration and cooper-
ative interactions (e.g., see Aier 2014a; Niemietz et al. 2013; Van Steenbergen 2011).
We consider culture as a mechanism that is being adopted both consciously (e.g., visible
structure in work environment) and unconsciously (e.g., assumptions on espoused goals
of the organization) by individuals as a way of perceiving and ultimately working in
their environment (Schein 2010). In cooperative learning, Janz and Prasarnphanich
(2003) suggest culture (i.e., “climate”) as an encouraging mechanism for personal inter-
action, social relations, and as a result, cooperative learning (see also Cohen 1998;
Davenport and Prusak 1998). Culture supports the integration of individuals in thoughts
and actions (Schein 2010), which is favored by architectural thinking, promoting the
application of enterprise-wide considerations among local stakeholders (Ross and
Quaadgras 2012; Winter 2014), and thereby raising a reconsideration of centralized
EAM means in cultural dimensions.

As today’s organizations constantly attempt to improve their work processes by the
means of learning, there is an ever-present need to maintain and develop organizational
learning capabilities (Janz and Prasarnphanich 2003). Over the past decades, organiza-
tions have predominantly developed these capabilities by firmly centralized approaches
to knowledge management (Lee and Choi 2003). Nevertheless, organizations have also
become highly dependent on decentralized learning capabilities, such as collaborative
efforts, heterogeneous expertise, and complementary knowledge levels that enable and
realize superior performance contributions from local levels (Brown and Duguid 1991;
2001). Further, learning as a process is not necessarily reliant on formal or systematic
capabilities. It is often less structural and becomes collocated as a collaborative and in-
teractive process that raises impact to an organization’s overall knowledge capabilities

(Miller 1996). These findings commonly suggest a complementary understanding of
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learning capabilities that draw from centralized approaches on the one side, and simul-
taneously rely on decentralized, more local considerations of organizational learning

mechanisms on the other side.

While this study demonstrates the achievement of EAM performance by the means of a
non-centralized learning process, we do not promote this non-governance-based ap-
proach as an alternative to traditional EAM. We rather consider it as a complementary
view—as another side of the same coin. As illustrated in the extant literature, centralized
procedures are required to institutionalize the reflection of enterprise-wide objectives in
local and project-based endeavors. Simultaneously, as demonstrated in this study, the
consideration of enterprise-wide objectives in local design decisions is a step-wise learn-
ing process that occurs in a non-centralized and bottom-up fashion. As such, depending
on the context in which EAM is established, organizations try to reach an effective bal-
ance between giving autonomy to or strictly controlling local IS endeavors (Haki and
Legner 2013a; Haki et al. 2012).

D.6.3 Limitations and Implications

This research has some limitations. Although we employ a theory-driven measurement
model, we note a construct that might have been addressed with more appropriate indi-
cators: interdependence. We found all indicators of interdependence with loadings be-
low the common standard of 0.7 (Urbach and Ahlemann 2010). According to Hair Jr. et
al. (2014), indicators of a value between 0.4 and 0.7 should only be considered for ex-
clusion, if this exclusion leads to an increased AVE value. However, the step-wise ex-
clusion of indicators led to a decrease in interdependence’s AVE values, thus weakening
convergent validity. Facing this comparable weak indicator reliability, we raise a recon-

sideration of interdependence’ indicators.

Another limitation reconciles with this research’s employed static approach. Specifi-
cally, the mediation of project performance on the relation between cooperative learning
and enterprise-wide levels raises a consideration of timeliness in realizing enterprise-
wide performance effects. Likewise, the discussed reconsideration of traditional, cen-
tralized EAM neglects further insights into development or evolvement of underlying
mechanisms. These limitations all share the same implication, that is, an outline for fu-
ture research to apply more longitudinal perspectives on the phenomenon of interest.
Existing studies mainly take a static approach and investigate architecture endeavors in
a specific point in time (Haki and Legner 2013a). Centralized approaches, described by
traditional EAM, are less often followed as organizations and their individuals are
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shaped by their cultural backgrounds (Schmidt and Buxmann 2011), which are not static
in nature and evolve over time. Hjort-Madsen (2007) attests that the organizational
adoption of EAM should be examined as an emergent, evolving, and social process,
being shaped by cultural and structural forces in organizations. The same holds for the
concept of architectural thinking as well as our discovered performance contributions of
learning. This requires the investigation of non-centralized EAM performance contribu-
tions in a long journey. Prospective research may conduct a series of chronological
analyses (instead of taking short-time, static grasp), for instance through longitudinal
case studies, to eventually better understand the longitudinal dynamics and effects of

learning on EAM performance contributions to project and enterprise-wide levels.
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Abstract

Enterprise architecture management (EAM) is a prominent discipline that aims at guid-
ing decisions in local information systems (IS) investments towards organization-wide
objectives. Due to shortcomings resulting from the guidance of EAM as a strong hier-
archical, top-down driven coordination practice, scholars have recently introduced the
concept of architectural thinking. Complementary to top-down driven coordination, ar-
chitectural thinking aims at local decision-makers for applying collectivistic considera-
tions in their decisions and hence guiding IS endeavors beyond local utilities. Yet, the
question of how to enable and foster this collectivistic orientation remains unanswered.
Inspired by stewardship theory, this research conceptualizes a collectivistic-oriented de-
cision-maker by the means of motivation. A literature review is conducted for identify-
ing and exploring pertinent motivation mechanisms that foster the adoption of a collec-
tivistic orientation among decision-makers, enriched with focus group data. To this end,

five groups of situational and psychological mechanisms are reported. These findings
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set out a guidance for prospective EAM research in approaching architectural coordina-

tion through a collectivistic orientation in decision-making.
Keywords

Enterprise architecture management, coordination, motivation, decision-making, stew-

ardship theory

E.1 Introduction

As investments in corporate information systems (IS) have grown ever since, virtually
all of today’s organizations face progressive challenges in coordinating allocated tech-
nical resources and labor forces towards organization-wide aligned, consolidated, and
manageable IS solutions (Peterson 2004). Local business (e.g., business unit) require-
ments, for changing or developing IS, affect multiple facets of an organization, and
moreover involve a large number of stakeholders with heterogeneous concerns
(Abraham and Aier 2012). In order to achieve beneficial IS solutions on the organiza-
tion-wide level, projects must reach out beyond local considerations. While dealing with
a significant inertia of structural, processual and technological complexities, one major
constraint in achieving organization-wide considerations has been the local decision-
maker: decisions that follow local demands or goals with disregards to collectivistic
purposes represent a potential conflict for organization-wide benefits, and therefore re-

quire some form of coordination (Abraham and Aier 2012).

For several years, the enterprise architecture (EA) has been researched and applied as
effective organizing logic for business process and the information technology (IT) in-
frastructure (Aier et al. 2015). EA management (EAM) goes beyond the descriptive
logic of EA, enforcing a holistic guidance on local IS investments for maintaining and
developing the EA (Winter and Fischer 2007). Despite its prominence in research, to-
day’s organizations still struggle with the successful establishment of EA (Aier et al.
2015). This mainly results from the dominant approach to EAM as a centralized, hier-
archical practice for coordinating local decision-makers towards organization-wide, col-
lectivistic objectives (Boh et al. 2003). More prevalently, EAM’s shortcomings result
from the restriction of local design decision freedom on the IT side, and from its too IT-
related focus to involve “that other 90%” of affected decision-makers on the business
side (Aier et al. 2015; Gardner et al. 2012). In long-term consequence, decisions in IS
endeavors have remained beneficial to local rather than collectivistic levels (Murer et
al. 2010).
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More recently, a new concept has been introduced to EAM research, which proposes an
alternative means-ends approach to hierarchical, governance-based forms of architec-
tural coordination: architectural thinking (Winter 2014). Architectural thinking aims at
local decision-makers for applying collectivistic considerations and organization-wide
thinking, hence guiding their decisions in line with organization-wide intentions (Ross
and Quaadgras 2012; Winter 2014). In order to approach this concept as a bottom-up,
non-governed form of EAM practice, future research will be required on exploring
mechanisms (defined as causes and means) that enable and foster architectural coordi-

nation through a collectivistic orientation in decision-making.

The paper at hand aims at contributing to future research on architectural coordination
by deriving a new perspective on the phenomenon of interest: while prior research has
theoretically built on a coordinated model of man in decision-making, this research opts
for a distinctive conceptualization on a collectivistic orientation in decision-making, and
for shedding light on pertinent mechanisms that enable and foster this orientation. Stew-
ardship theory, a complementary approach to hierarchical governance, deploys the
model of a collectivistic-oriented decision-maker (Davis et al. 1997). Parallel, steward-
ship theory emphasizes mechanisms that reconcile with motivation, fostering this col-
lectivistic orientation, and that further set out a guidance for EAM research in approach-

ing architectural coordination complementarily.

This research is structured as follows: first, the collectivistic orientation in decision-
making is derived from theory, conceptualized, and next explored in EAM research.
Second, stewardship theory is applied as research lens to conduct a literature review for
identifying and exploring motivation mechanisms that foster the favored collectivistic
orientation. Owing to the shortcomings of EAM practice, focus group data are collected
and examined in order to enrich the qualitative findings. The explored mechanisms set
out a guidance for EAM research towards a collectivistic orientation in decision-mak-
ing; theoretical substantiations are implied.

E.2 Towards a Collectivistic Orientation in Decision-Making

E.2.1 Theoretical Conceptualization

Coordination is a key activity wherever tasks have to be solved by the division of labor
(Galbraith 1973). Over the past century of economic research, one of the most prevalent
assumptions made on decision-makers, who perform labor-divided tasks, is that of an

economic actor, seeking to maximize his/her own benefits (Jensen and Meckling 1976).
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At the core of contributions to organization theory has been a lens that portrays this prior
economic research and human assumptions, promoting coordination as a means between
a decision-maker and his/her principal in a labor-divided relation (Table 23): agency

theory.

The coordinated decision-maker. Following agency theory (Jensen and Meckling 1976),
the decision-maker in labor-divided tasks is assumed to maintain information beyond
the knowledge base of the principal (i.e., asymmetry), and to behave self-interested with
individual goals and preferences (Arrow 1964). These assumptions become a factual
conflict as the principal needs to (re-)consider residual economic losses in achieving
organizational goals, imposed and upheld by the decision-maker’s individualistic be-
havior, and the asymmetry of information. As a result, some form of coordination is
required, aimed at controlling the decision-maker. Ross (1973), Jensen and Meckling
(1976) as well as Eisenhardt (1989a), among others, generalize the transferability of this
coordination purpose to any form of labor division, in which at least one of the involved

parties is assumed to increase his/her benefits against the respective goals of others.

The characteristics of coordination assume an environment, where a decision-maker can
be controlled by the means of information. Though, coordination is not without any
downside. Jensen and Meckling (1976) state the central discourse of agency theory in
mitigating a trade-off between the benefits of achieving the principal’s goals on the one
side, and the economic cost of controlling these achievements on the other side. Eisen-
hardt (1985) illustrates this trade-off exemplary: first, investments in information can be
undertaken to verify and coordinate the factual actions of the decision-maker, though
causing cost of control. Second, relying on outcomes rather than processes of the deci-
sion-maker’s work can be rewarded by the reach of outcomes, though risking oppor-
tunity cost if the decision-maker is wrongly rewarded. To this end, coordination by the
means of information has remained controversially discussed (e.g., Davis et al. 1997;
Eisenhardt 1989a).

The collectivistic-oriented decision-maker. Beyond agency theory’s unit of analysis,
stewardship theory (Table 23) offers a distinctive perspective on coordination, contrary
to individualistic human assumptions in labor-divided settings (Davis et al. 1997). It
deploys the model of a decision-maker who is “not motivated by individual goals”, but
rather behaves as steward, focused towards “pro-organizational behavior” and the goals
of the collective (Davis et al. 1997). Cost of coordination become obsolete as diverging

goals of the decision-maker no longer exist (Donaldson and Davis 1991). Given the
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model of a rational rather than economic man, who emphasizes “higher value on coop-
eration than defection”, stewardship theory focuses the coordination of decision-makers
through behavioral means, and introduces motivation mechanisms for enabling and fos-
tering this behavior (Davis et al. 1997).

Compared to agency theory’s roots in economic research, stewardship theory has origi-
nated from sociology and psychology (Donaldson and Davis 1991). Rather than con-
trolling behavior, the decision-maker’s reward for collectivistic behavior is to attain the
goals of the organization (Davis et al. 1997). Contrary to agency theory, behavior (not
information) becomes the means of coordination. In the vein of sociological and psy-
chological origins, mechanisms enhancing and fostering the aimed orientation reconcile
with characteristics of motivation, which stewardship theory reveals as causes and
means that guide behavior towards collectivistic ends. In stewardship theory, motivation
is differentiated by psychological (e.g., intrinsic causes) and situational mechanisms

(e.g., work-environmental factors) (Davis et al. 1997).

Although both theories conceptualize a virtually different model of man (Table 23),
there is no substitution of stewardship on agency theory (Davis et al. 1997). Steward-
ship’s model of man is a complementary approach to the traditional theorization of a
coordinated decision-maker; it does not elude traditional coordination means, but coin-
cides with behavioral aspects to it (Davis et al. 1997). By this conclusion, decision-
making will be examined in EAM, specifically where stewardship’s conceptualization

becomes pertinent to architectural coordination.

Conceptual-
. e Agency Theor rdship Theor
ization gency Theory Stewardship Theory
Coordinated (economic decision- | Motivated (non-economic deci-
Model of man .
maker) sion-maker)

. Information as coordination Behavior as coordination
Coordination . . . . o
assumption means; separation and specializa- | means; cooperation higher val-

tion of work ued than defection
Human as- Self-serving, individualistic be- Pro-organizational behavior,
sumption havior collectivism
rganiza- Partial goal conflict among actors; )
(.) & g0al contiic] & > | Aligned goals among actors;
tional as- economic criteria; information . ..

. non-economic criteria

sumption asymmetry

Control of trade-off between ben- | Psychological and situational
Mechanisms efits and economic cost associated | mechanisms that foster motiva-
with information asymmetry tion

Table 23: Theoretical Conceptualization
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E.2.2 Decision-Making in EAM

To achieve the expected performance effects from the EA, such as organization-wide
consistent and aligned IS solutions, the distinguishing ambition of EAM is characterized
by its holistic perspective: EAM considers the organization in its entirety, reaching out
in horizontal (all artifacts per artifact type), vertical (all layers of the business-to-IT
stack) and time (e.g., organizational development over several points in time) dimen-
sions (Lankhorst 2005; Winter and Fischer 2007). In EAM, the holistic guidance of local
IS decision-makers is governed from a centralized position in the organization, enforc-
ing organization-wide perspectives in decision-making across dispersed organizational
units as well as various depending and interrelated business processes (Weiss et al.
2013). As such, the holistic perspective of EAM has become particularly decisive to
local levels, as decisions on even small local IS changes affect a potentially large number
of business processes, workflows, and stakeholders with heterogeneous requirements
(Murer et al. 2010).

The coordinated decision-maker. The model of man in decision-making is related to the
work-environment that EAM research portrays as an organization in complexity, inter-
dependencies, and size. An environment, where decisions are necessarily made in the
context of labor division and specialization, and where these decisions potentially affect
multiple facets of an organization (e.g., business processes, technical resources, stake-
holders) (Abraham and Aier 2012). In the organization, architectural guidance is en-
forced and excelled by enterprise architects (Aier et al. 2015). Following the generali-
zations by Ross (1973), Jensen and Meckling (1976) as well as Eisenhardt (1989a), en-
terprise architects become principals in the meaning that they coordinate local decision-
makers (e.g., IT specialists or business owners) on behalf of the EA. The conflict poten-
tial roots in human assumptions parallel to agency theory (Jensen and Meckling 1976):
goals, needs, and perspectives of local decision-makers are often not coincide to their
principals, who are in charge of governing organization-wide objectives (Aier et al.
2015; Niemi 2007). As local solutions follow local demands, they risk reluctance to
organization-wide goals, which threatens the realization of local benefits at the expense

of organization-wide benefits.

Similarly implied by agency theory (Jensen and Meckling 1976), information imposes
a coordination means that is aimed at aligning and controlling local decision-makers
towards organization-wide objectives. In EAM, information asymmetry occurs primar-

ily in two major directions: top-down, organization-wide goals are not always made
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aware and being followed by all local decision-maker levels of the organization (Ross
and Quaadgras 2012; Winter 2014). Bottom-up, local specific capabilities are often lim-
itedly reproducible (sometimes even limitedly understandable) by enterprise architects
(Niemi 2007). The bulk of investments in information for harmonizing these asymme-
tries, thereby guiding local decision-makers, results in economic cost or efficiency short-
comings, similar suggested by the economic discourses of agency theory (e.g., Jensen
and Meckling 1976; Ross 1973). In EAM efforts, information means are applied in the
form of highly sophisticated artifacts like meta-models, professional plans or tools (Aier
et al. 2015; Winter 2014), and mainly executed in a top-down driven direction (Asfaw
et al. 2009; Gardner et al. 2012).

At the crossroads in EAM. Despite the importance of information as a coordination
means, the factual shortcomings of EAM approaches have developed out of its strong
centralized, hierarchical coordination practice. More specifically, architectural coordi-
nation has developed highly IT-focused, having incorporated rather IT- than business-
affected decision-makers (e.g., see Aier et al. 2015). On the IT side, a frequent short-
coming of architectural coordination is the restriction of design freedom of IT-affected
decision-makers. Furthermore, this IT-related focus has fallen short to become a mean-
ing for “that other 90%” of the organization that is not related to IT (Aier et al. 2015;
Gardner et al. 2012). Not least for this reason, architectural coordination has gradually
faced an image problem among guided decision-makers over the past years. Once peo-
ple talk about architectural concerns, “eyes start to roll” (Asfaw et al. 2009). In long-
term consequence, IS solutions have remained often local/ short-term than organization-

wide/long-term beneficial (Murer et al. 2010).

Towards a collectivistic-oriented decision-maker. Due to the shortcomings of traditional
architectural coordination, EAM scholars have recently introduced an alternative
means-ends approach by promoting “architectural thinking throughout the enterprise”
for achieving organization-wide objectives in local decision-making (Ross and
Quaadgras 2012). Aiming at local decision-makers, especially those not related to IT, to
follow collectivistic considerations and organization-wide thinking, architectural coor-
dination was complementarily approached from a bottom-up, local decision-maker’s
perspective (Winter 2014). Similar to stewardship theory (Davis et al. 1997), architec-
tural thinking favors its success potential for coordination in behavioral means. Accord-
ing to Winter (2014) as well as Aier et al. (2015), architectural thinking targets the state
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of mind of local decision-makers, who are aimed at applying collectivistic considera-
tions in their decisions and hence guide IS investments beyond local utilities. Following
the concept of architectural thinking, there is no reconsideration of the traditional, coor-
dinated model of man, but rather is the practice of architectural coordination, that aims

for a complementation by a collectivistic orientation in decision-making.

To conclude, the holistic approach of architectural guidance remains not solely a ques-
tion of coordination. However, a holistic guidance can be catered complementarily by a
collectivistic orientation among incorporated decision-makers (Ross and Quaadgras
2012; Winter 2014). To this end, stewardship theory can be justified by conceptualizing
a model of man that does not elude traditional means of coordination, but complemen-
tarily emphasizes a collectivistic orientation in decision-making, following up recent
aims of EAM research. In order to identify how to approach architectural coordination
as a collectivistic orientation in decision-making, the next step sets out a literature re-
view and collection of focus group data on motivation mechanisms that foster this ori-

entation.

E.3 Methodology

E.3.1 Literature Review

Fostering stewardship’s promoted orientation in decision-making, “motivation” is
bound to a wide range of causes and means (Davis et al. 1997). For an identification of

the phenomenon of interest, motivation mechanisms are scoped at the outset.

In stewardship theory (Davis et al. 1997), motivation is defined by psychological and
situational mechanisms: psychological mechanisms craft a collectivistic orientation
through an individuals’ state of mind, for instance by intrinsic causes (motivation by the
achievement of higher order needs), identification (motivation by the feeling of belong-
ing), and use of power (motivation by recognition and status). Situational mechanisms
draw on work-environmental factors that foster collectivistic behavior, such as the phi-
losophy of management (motivation by involvement orientation), cu/ture (motivation by
the style of working), and the means of power distance (motivation by distributed lead-
ership). Owing to this broad scope of motivation and the expected large number of arti-
cles in research dealing with particular mechanisms, the search was aimed at a broad

coverage of the phenomenon of interest.
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In order to identify motivation mechanisms, high-ranked peer-reviewed publications
from the ALS Senior Scholars’ Basket of Journals were used (European Journal of In-
formation Systems, Information Systems Journal, Information Systems Research, Jour-
nal of the Association for Information Systems, Journal of Information Technology,
Journal of Management Information Systems, Journal of Strategic Information Systems,
MIS Quarterly). In the first step, the term “motivation®*” was applied as search-title in
the EBSCOhost (EBSCO) and Web of Science (WoS) databases (39 hits in total). Due
to the broadness of the topic, the search was refined by excluding those articles, which
were either (a) exposed to a content other than motivation, or (b) misleading in terms of
stewardship’s definition of psychological and situational mechanisms. Articles were se-
quentially excluded by reading (a) titles, abstracts and keywords (26 exclusions) as well
as (b) the rest of the text’s body (10 additional exclusions). In addition to the term-
specific search, a backward search was added (22 inclusions) (Webster and Watson
2002) to probe for further mechanisms in the cited references of the articles at hand. In
total, 25 articles served for an identification and further exploration of motivation mech-

anisms.

All 25 articles, although not studying the context of architectural coordination, had a
characteristic focus on individuals working towards collectivistic ends and/or the
achievement of higher order needs, and therefore implied an analogue approach to the
conceptualized model of man underlying this research. More prominently, the found
articles focused the topics open source software development and programming. As sug-
gested by Webster and Watson, findings were classified (Webster and Watson 2002).
Following stewardship theory, the definitions of psychological and situational mecha-

nisms were used for classifying the gathered motivation mechanisms.

E.3.2 Focus Group

Mechanisms that enable and support a collectivistic orientation among decision-makers
have been explored in a two hours focus group session that took place in November
2015 in Zurich, Switzerland. Focus group was used as a valuable method for capturing
data from communication and interaction (Krueger and Casey 2000; Tremblay et al.
2010b) of experienced practitioners. Due to the fact that architectural coordination was
often discussed to fall short in practice, these focus group data were used to enrich the
qualitative literature review findings from a practical perspective. The session was
hosted within an established practitioner community, having present ten senior IS ex-

perts in enterprise architecture, IS project management and IS strategy from five large
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banking institutes, headquartered in Switzerland, Germany and Austria. Banking insti-
tutes provided a valuable background, in which primarily size and complexity of an
organization affect the guidance of local decisions towards organization-wide ends. Due
to regulatory changes in the banking industry, the consideration of organization-wide
ends in decision-making has been particularly reinforced over the past years, having

challenged organizations not only on their local business, but also their IT side.

Two slots were conducted, both briefly introduced by the moderator. In the first slot,
coordination was discussed as a means for achieving organization-wide ends. Guided
by the moderator, the second slot was focused at deeper exploring those brought up
mechanisms that referenced the scope of motivation (following stewardship’s definition

of psychological and situational mechanisms), and discussing their characteristics.

E.4 Results

Using stewardship theory, findings were classified into five groups of motivation mech-

anisms, defined here and concretely explored in the following subsections (Table 24).

The first group was identification, summarized by psychological mechanisms gratifying
an individual with a sense of belonging to the collective. Similarly described by stew-
ardship theory, identification maintains and strengthens an individual’s feeling of be-
longing to the organization (Davis et al. 1997). Management philosophy, the second
group, continued social identification from a work-environmental (rather than psycho-
logical) perspective. Mechanisms were characterized as supporting an individual’s com-
mitment towards his/her environment (Davis et al. 1997). The third group was monetary
mechanisms, incentivizing collectivistic behavior through financial means. Although
stewardship theory did not explicitly promote financial means as motivation mecha-
nism, support was found in the theory’s generic discussion on extrinsic reward mecha-
nisms, which appeared justifiable to include monetary mechanisms for further explora-
tions. Alike, the fourth group, use of power, focused the motivation of behavior through
rewards, which were promoted by stewardship theory along the self-actualization of the
decision-maker (Davis et al. 1997). Furthermore, working towards the achievement of
collectivistic benefits can be a reward itself. Counting towards this cause-effect relation
was the fifth group of the reviewed literature, intrinsic causes. A parallel was drawn by
stewardship theory, shedding light on intrinsic motivation caused by ‘“higher order
needs” that are served by individuals (Davis et al. 1997).
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E.4.1 Mechanisms in Literature

Identification. Research has discoursed organizational identification (e.g., Van Dick et
al. 2006) as motivation mechanism, creating a “sense of belonging” (Spaeth et al. 2015).
A collectivistic orientation is likewise fostered by an identification with established
goals (Hars and Ou 2002). Motivation is further found as a result of socialization, a
process that obligates an individual with the work-environment (Ke and Zhang 2010;
Lakhani and Wolf 2003). Socialization is largely determined by cultural forces, such as
norms, principles, and values, on the basis of which pursued activities become collec-
tivistic-oriented (Lindenberg 2001). Deci and Ryan (1985) describe enjoyment of the
work-environment as a cause for collectivistic behavior (Ke and Zhang 2010). Related
to enjoyment (Lakhani and Wolf 2003) are inspiration (Li et al. 2012), acceptance
(Venkatesh 2000), and the degree of creativity of the work-environment, which cause
individuals’ motivation for a collectivistic orientation (Amabile 1996). However, iden-
tification always depends on a subjective perception of the environment as well as the
contributions made by collectivists to their surrounding environment. For example, in-
strumentality (perceived own contribution to the collective), self-efficacy (perceived ca-
pability of showing required actions for given tasks) (Hertel et al. 2003), and valence
(subjective evaluation of goal dependencies) (Hertel et al. 2003) underline this depend-

ency of identification.

Management philosophy. Management philosophy builds on support mechanisms that
relate an individual’s commitment towards his/her work-environment, and thereby
strengthening a collectivistic orientation: for instance, Hertel et al. (2003) review trust
and reliability as work-environmental factors that enable and support a collectivistic
orientation. Such mechanisms craft a “psychological contract” between the individual
and his/her work-environment, and further acts as motivation for further participa-
tion/commitment towards collectivistic ends (Choi et al. 2009). In this vein, credibility
of the organization was found as commitment support factor (Newell and Goldsmith
2001; Spaeth et al. 2015). Kinship, often reviewed as “gift culture” (Von Krogh et al.
2012; Zeitlyn 2003), was also favored as motivation cause (Ke and Zhang 2010), a
mechanism that enables collectivistic behavior, and simultaneously not expects a return
on this behavior (contrary to the often discussed “reciprocity-based culture”) (see Spaeth
et al. 2015).

Monetary mechanisms. Monetary mechanisms received no explicit support from stew-

ardship theory; evidence came from the reviewed literature. Some references compared
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financial rewards with a form of control (Deci et al. 1999; Wiersma 1992), different to
the conceptualized, non-economic model of man underlying this research. Contrary,
other references heavily promoted financial means, some even considering a substitut-
ing (“crowding-out”) effect of economic on non-economic means (e.g., Choi et al. 2009;
Osterloh and Frey 2000): on the one side, literature outlined an indirect lens on economic
means, i.e., low opportunity costs (Bonaccorsi and Rossi 2006). On the other side, liter-
ature discoursed the argument of direct financial benefits, rewards that foster the moti-
vation for collectivistic behavior and that enhance the performance of the contributing
individual (Bitzer et al. 2007; Hertel et al. 2003).

Use of power. In the group use of power, status-, career- and reputation-related aspects
were discovered. As underlined by stewardship theory, this group of mechanisms fo-
cused the self-actualization of an individual (Davis et al. 1997): more prominently, the
professional status and recognition of an individual play an important role in fostering a
collectivistic orientation (Fershtman and Gandal 2007). The higher the expected recog-
nition of an individual is, the greater the expectable contribution towards collectivistic
objectives (Hars and Ou 2002). Mechanisms driving an individual’s self-actualization
followed examples of career advancements (Lakhani and Wolf 2003), experience gains
(Ke and Zhang 2010; Ryan and Deci 2000), and reputation-building (Choi et al. 2009;
Oreg and Nov 2008).

Intrinsic causes. Intrinsic causes explore the achievement of collective, including indi-
vidual, benefits as motivation for a collectivistic orientation. Paradox, but although vast
characteristics illustrate motivation as a means for achieving collectivistic benefits (e.g.,
Amabile 1996; Nakamura and Csikszentmihalyi 2003), evidence was gathered that
working towards the achievement of collectivistic benefits comes back to a motivation
mechanism in itself. Examples include organizational learning (Hillison 2006; Oreg and
Nov 2008), skill training (Lakhani and Wolf 2003), and knowledge creation (Spaeth et
al. 2015).

E.4.2 Mechanisms in Practice

The focus group session was briefly introduced by the moderator. In order to found a
basis for mutual understanding on mechanisms applicable for architectural coordination,
the participants of the session were asked to characterize purposes of their daily coordi-
nation practices in the meaning of achieving collectivistic rather than local benefits. As

result, coordination was discussed as organization-wide means for balancing three areas
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of conflict: global versus local optimization projects, sustainable/long-term investments
(i.e., consistent architecture) versus short-term problem solving, and organization-wide
goals/strategy versus individual/personal goals/interests. It was acknowledged that any
form of mechanism applied for these coordination purposes highly depends on the cul-
tural and work-environmental background of the respective organization as well as the

mindset, sensations, and perceptions of its affected decision-makers.

Having discussed mechanisms of coordination, it was next probed by the moderator for
additional information on those mechanisms that appeared highly referencing the scope
of motivation (following the definition of stewardship theory). Consistent with the lit-
erature review, brought up causes and means were deeper discoursed, and finally clas-
sified to psychological as well as situational characteristics. In all, the mechanisms iden-
tification, management philosophy, monetary mechanisms, and use of power found evi-
dence in focus group data. Culture was discussed in parallel as determining force on all
other motivation mechanism. Notwithstanding their promotion by the reviewed litera-

ture, intrinsic causes found no explicit support from focus group data.

Throughout the workshop discussions, participants laid emphasis on mechanisms that
tie decision-makers with their work-environment. Among the mentioned mechanisms
(Table 24) was the identification with the social environment of the organization (e.g.,
culture, mindsets, personal ambitions). Furthermore, participants named situational
mechanisms, such as the security of a decision-maker’s job and work place, as well as
the degree of co-management (management philosophy). Also affiliated to management
philosophy was autonomy, explored as motivation mechanism for cooperative work-

environments and collectivistic considerations in decision-making.

Finally, monetary mechanisms and the use of power found support from focus group
data. Along monetary mechanisms, salary, bonus payments, and career benefits were
named, rewarded, for instance, for project achievements that reach beyond a single or
local solution. On the use of power, arguments were brought up that described organi-
zational climate as enabling variable, i.e., conditions under which discussions and the

participation in decision-making take place.

Motivation

. Literature Review Focus Group
Mechanisms

Culture (norms, principles, val-
Identification | ues), enjoyment, inspiration,
degree of creativity, acceptance

Culture, mindsets, personal ambi-
tions
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Management | Trust, reliability, credibility, Security of job and workplace, co-
philosophy kinship management, autonomy
Monetary Direct financial rewards, op- Salary, bonus payments, career
mechanisms | portunity cost benefits

Status, reputation, recognition, | Climate (discussions, participation
Use of power ) : . .. i

career and experience gains in decision-making)
Intrinsic Higher order needs (learning,
causes training, knowledge) B

Table 24: Results

E.5 Implications

Based on the explored groups of motivation, implications are raised on which ends the
identified mechanisms may find theoretical substantiation for continuing architectural

coordination complimentarily.

Identification. Identification was found largely determined by cultural forces. Prior
EAM research has addressed the role of culture for impacting EAM’s effectiveness
(Aier 2014a). Likewise, stewardship theory promotes culture as a core motivation mech-
anism (Davis et al. 1997). Thus, future research may find support by an organizational
culture theory lens for investigating organizations that process culture as a form of col-
lectivistic alignment of their decision-makers (Schein 2010). Drawing on organizational
culture theory, cultural artifacts may be used as lens for examining decision-makers’
orientation towards the collective, including for instance an organization’s espoused
value or belief system (Aier 2014a; Schein 2010). Further relevant in the context of
identification may be the decision-makers’ perception of the work-environment as well
as the perceived contributions to it. To this argument, organizational culture receives
supported as a lens by stewardship theory, as any form of perception is manifested to
underlying assumptions (i.e., perception, feelings) (Schein 2010) that may guide the in-

tegration of individuals towards collectivistic ends (Davis et al. 1997).

Management philosophy. Mechanisms of management philosophy continue identifica-
tion from a work-environmental perspective. Shedding light on collectivistic consider-
ations from an institutionalization perspective, EAM research (Weiss et al. 2013) has
explored organizations as “a social order or pattern that has attained a certain state or
property” (Jepperson 1991). Work-environments, particularly in terms of management
philosophy, become institutionalized as social constructions with “a rule-like states of
thoughts and actions” (Meyer and Rowan 1977). It may become relevant for future re-

search to consider institutional theory as research lens in order to examine how local
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decision-makers’ orientation is fostered by their institutionalized environment on the
one side, and how their behavior becomes reproduced in the organizational environment
on the other side (Scott and Meyer 1991). First dedications have been made on using
institutional theory as lens for investigating architectural coordination (Weiss et al.
2013), using similar mechanisms as considered by stewardship theory (Davis et al.
1997) and the literature review (Hertel et al. 2003), i.e., trust, reliability, social legiti-

macy or grounded values.

Monetary mechanisms and use of power. Following monetary mechanisms, collec-
tivistic considerations can be fostered by financial means (Hertel et al. 2003; Spaeth et
al. 2015), which contradicts the conceptualized model of a non-economic man. It was
further noticed in the review of literature that economic mechanisms can have a substi-
tuting effect on non-economic mechanisms (Osterloh and Frey 2000), which questions
their applicability in complementary ways. Regarding future EAM research in the vein
of the proposed non-economic model of man, monetary mechanisms may hardly be con-
tinued. Other than that, the use of power justifies its existence by supporting the self-
actualization of a decision-maker (Davis et al. 1997). Therefore, the use of power, for
instance reputation- or status-related, may find a proper substantiation in future research,

considering the lens of stewardship theory.

Intrinsic causes. Working towards higher order needs was discovered as a motivation
mechanism in itself. This finding is thoroughly supported by stewardship theory in psy-
chological mechanisms on the conceptualized model of man. Specifically, the theory
states on intrinsic motivation that by working towards organizational, collectivistic ends,
“personal needs are met” (Davis et al. 1997). Following this support, stewardship theory
may substantiate future research lenses in approaching a collectivistic orientation in de-
cision-making, complementary to traditional EAM approaches. Underlining this impli-

cation, the paper at hand exemplarily serves as an approach for guiding future research.

E.6 Conclusion

This research reports five groups of motivation mechanisms that set out a guidance for
approaching architectural coordination through a collectivistic orientation in decision-
making. These findings, not least due to their enrichment with focus group data, go be-
yond abstract conceptualizations, and substantiate the progress of complementary con-

cepts in prospective EAM research.
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However, this research has some limitations. First, stewardship’s model of man is a
complementary approach to the traditional, coordinated decision-maker. The impact of
motivation mechanisms is therefore highly dependent on the shortcomings of traditional
forms of architectural coordination, and limits a general applicability of motivation
mechanisms in practice. Second, owing to the chosen search strategy, other substantially
relevant literature work in the context of motivation might have been neglected, limiting
further insights for instance into the coherence and reciprocity of motivation mecha-
nisms on the one side, and their applicability to governance-based forms of coordination

on the other side.

Future research, in approaching architectural thinking as an alternative means-ends ap-
proach to traditional forms of EAM-guided decision-making, may build on this re-
search’s substantiations: the implied theoretical lenses (e.g., institutional theory) may be
used for shedding light on factors that determine the evolvement of non-governed forms
of architectural guidance. Also, insights into action and behavior of decision-makers are
supported, and how these become reflected and eventually reproduced over time (e.g.,
institutional theory, organizational culture theory). Finally, the interplay between organ-
izational and decision-maker perspectives is supported, regarding stewardship theory’s

highlighted pertinence as research lens.
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Abstract

Enterprise architecture (EA) has long been propagated in information systems research
as an approach for guiding diverse local stakeholders toward a common holistic per-
spective. Despite its maturation over the past decades, organizations still encounter in-
stitutional obstacles with realizing EA’s intended outcomes. Literature addressing this
challenge mainly understands EA as an exogenous phenomenon that needs to be brought
into the organization. In the paper at hand, we aim to go one step further. We focus on
EA assimilation by studying the influence of institutional pressures that make EA part
of the organization’s worklife and thus contribute to EA’s intended outcomes. By cap-
turing all institutional pressures through which EA may become an inherent part of the
organization’s worklife, we empirically confirm their influence on EA assimilation and
EA out-comes. In addition, we find the engagement of local organizational stakeholders

to significantly mediate the relation between institutional pressures and EA assimilation.
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F.1 Introduction

It is widely acknowledged that an organization’s performance depends, among other
factors, on the employed information systems (IS) that support its diverse business op-
erations (Williams and Karahanna 2013). The larger the organization and the higher the
diversity of its business operations, the more likely IS development budgets and project
ownerships will be allocated to local business units. While local IS ownerships foster
the alignment of IS development endeavors with local business needs, they often bring
about the lack of IS efficiency and IS flexibility in dealing with cross-unit synergies and
integration requirements (Peterson 2004). Hence, it has become vital for organizations
to take an enterprise-wide perspective beyond local IS, considering the entire set of IS
and their supported business operations, i.e. to take an enterprise architecture (EA) per-
spective. Taking an EA perspective helps organizations to guide the design and evolu-
tion of their entire set of IS to assure intended outcomes of IS efficiency and IS flexibil-

ity on an enterprise-wide level (Schmidt and Buxmann 2011).

After its inception in the late 1980s (Zachman 1987) and advancements over the past
decades (Simon et al. 2013), EA 1is still considered a maturing discipline in the IS liter-
ature. Early studies mainly promoted a set of artifacts for EA representation and man-
agement, such as EA standards, principles, plans, methods, modeling techniques, and
frameworks (Boh and Yellin 2006; Richardson et al. 1990; Zachman 1987). Later stud-
ies focused on EA’s situational adoption in different organizational contexts (Aier
2014a; Haki et al. 2012; Schmidt and Buxmann 2011; Yliméki and Halttunen 2006).
Yet, organizations continued to encounter institutional obstacles with realizing EA’s in-
tended outcomes (Gardner et al. 2012; Lohe and Legner 2014). Notwithstanding re-
search’s contributions in recent years, existing studies preeminently focus on EA as an
exogenous phenomenon that needs to be brought into the organization. Owing to EA’s
ambition of guiding local IS endeavors toward enterprise-wide objectives, we argue that
EA needs to be considered as an inherent part of the organization, ingrained in local

stakeholders’ decisions and activities to unfold its intended outcomes.

Complementing prior research that focuses on bringing EA into the organization, the
objective of this study is to explain EA4 as a part of the organization, which we refer to

as EA assimilation. The concept of assimilation is rooted in the innovation assimilation
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literature; it has been used to explain the extent to which innovation is “absorbed into
the worklife of the firm” and demonstrates its usefulness (Swanson and Ramiller 2004,
p. 558). In order to account for assimilation, our objective is to step beyond perspectives
of EA representation and adoption toward its “full institutionalization” (Fichman 2001).
As institutional pressures (i.e. coercive, normative, mimetic) capture the underlying
mechanisms of assimilation (Mignerat and Rivard 2009), we focus on their influence
through which EA becomes part of the organization’s worklife and thus contributes to

its intended outcomes. We seek to answer the following research question (RQ):
RQ: What is the influence of institutional pressures on EA assimilation and outcomes?

Building on the lens of institutional theory, assimilation research, and EA literature, we
derive a research model for explaining the realization of intended EA outcomes through
EA assimilation in an organization. Testing our model via a partial least squares ap-
proach to structural equation modeling, we demonstrate that institutional pressures are
positively related to EA assimilation. In turn, we confirm EA assimilation to be posi-
tively related to EA outcomes. We find additional explanation on the relation between
institutional pressures and EA assimilation through the engagement of local organiza-

tional stakeholders, which significantly mediates this relation.

The remainder is structured as follows: first, we lay out the state of research on the main
concepts comprised by our research, i.e. EA, assimilation, institutional pressures, and
the engagement of local stakeholders. Second, we derive the research model and its con-
stitutive hypotheses. Finally, we present our results and conclude by a discussion of our

insights as well as their implications for prospective research.
F.2 Conceptual Foundation

F.2.1 Enterprise Architecture

EA refers to a holistic perspective on the organization’s entire set of IS and their sup-
ported business operations, reflecting integration and standardization requirements of
the organization (Ross et al. 2006). Its main intended outcomes (EA4 outcomes) are IS
efficiency and IS flexibility (Lange et al. 2016): efficiency relates to an organization’s
ability to support business operations with the required IS and minimized unnecessary
redundancies (Schmidt and Buxmann 2011), while flexibility concerns an organiza-
tion’s ability to quickly adapt its IS to new or changing requirements (Tallon and Pin-

sonneault 2011).
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Focusing on how to reach the intended EA outcomes, different research streams have
emerged over the past decades. Research has started in the early 1980s with developing
adequate representations of EA (EA conceptualization) and gained significant momen-

tum in the late 2000s with the focus on bringing EA into the organization (Simon et al.
2013).

EA conceptualization. Early publications focused on the adequate representation of EA
through various artifacts (Schonherr 2004). Prominent artifacts include frameworks,
such as the Zachman Framework (Zachman 1987) or The Open Group Architecture
Framework (The Open Group 2018), as well as modelling techniques (Jonkers et al.
2004). Since the late 2000s, research began shifting the focus from rather technical EA
representations to more holistic conceptualizations that also include organizational as-
pects, such as business strategies or processes (Winter et al. 2014). Despite the growing
and comprehensive body of sophisticated EA artifacts (e.g., models, frameworks, prin-
ciples, plans), a key EA challenge remained, that is to tailor EA to fit specific organiza-

tional contexts (Peristeras and Tarabanis 2000).

Bringing EA into the organization. Bringing EA into the organization remains a chal-
lenge for organizations due to the variety and interdependencies of IS developments as
well as their affected, local stakeholders (Boh and Yellin 2006). Therefore, the respon-
sibility for managing EA becomes usually anchored at a higher hierarchical level in
organizations, i.e. at the top management level for enforcing EA compliance of local IS
change and development endeavors in a top-down fashion (Richardson et al. 1990). De-
spite the growing maturity of EA artifacts and management approaches, organizations
continue to experience institutional obstacles with realizing EA’s intended outcomes
(Gardner et al. 2012; Lohe and Legner 2014). To address this challenge, EA scholars
have employed a variety of perspectives, such as situational adaptation (Aier et al. 2008;
Haki and Legner 2013a; Ylimédki and Halttunen 2006), organizational adoption (Haki et
al. 2012), organizational culture (Aier 2014a; Faller et al. 2016), and organizational crit-
ical success factors (Schmidt and Buxmann 2011; Yliméki 2006). Building on re-
search’s valuable contributions for conceptualizing EA and bringing EA into the organ-
ization, in the paper at hand, we aim to take the discourses in EA research one step
further by focusing on the institutional influences that make EA part of the organization.
Complementing prior research, we assume that EA may unfold its intended outcomes

when being ingrained in local stakeholders’ decisions and activities.
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Making EA part of the organization. In order to explain EA as a part of the organization
and its related outcomes, we focus on the assimilation of EA. The concept of assimila-
tion has been favored in the IS literature for moving researchers’ scope beyond adoption
phases, helping scholars to explain the extent to which the phenomenon subject to as-
similation is absorbed into the worklife of organizations (Swanson and Ramiller 2004).

Consequently, we review the concept of assimilation in the following.

F.2.2 Assimilation

Assimilation refers to the extent, to which a new phenomenon, such as an idea, device
system, or a method, demonstrates its usefulness as a part of the worklife of an organi-
zation (Swanson and Ramiller 2004). As such, the new phenomenon becomes woven
into the fabric of an organization’s work system, even as this work system undergoes
changes over time (Swanson and Ramiller 2004). In the IS literature, assimilation has
been captured through the constructs awareness, understanding, and use (Lewis et al.
2003; Liu et al. 2010; Purvis et al. 2001).

Awareness. To become an integral part of the organization’s worklife, organizational
stakeholders need to become aware of the new phenomenon (Armstrong and Sam-
bamurthy 1999). Likewise, organizational stakeholders need to become aware of the
new phenomenon’s fit to their business (e.g., processes) and information technology

(IT) environment (Armstrong and Sambamurthy 1999).

Understanding. While being aware, stakeholders often encounter significant challenges
and doubts in valuing the enhancements of their work activities and decisions through
the new phenomenon (Liang et al. 2004). Valuing hereby refers primarily to an under-
standing of costs and benefits to the organization for using the new phenomenon (Purvis
et al. 2001). In order to make effective use of a new phenomenon, organizational stake-
holders need to understand how to conduct (or eventually adjust) their work activities

and decisions appropriately (Fichman and Kemerer 1997; Saga and Zmud 1994).

Use. Use builds on awareness and understanding, measuring how the new phenomenon
spreads in the organization’s work system. Hereby, the literature differentiates primarily
breadth and depth of use. Breadth explains how broadly (e.g., coverage of organizational
units) the new phenomenon is used (Purvis et al. 2001), while depth reflects on how
extensively the new phenomenon is used (e.g., embedded in thoughts or moving even

deeper into the culture of the organization) (Liang et al. 2007).
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For explaining assimilation, scholars have studied the influence of institutional pres-
sures (Mignerat and Rivard 2009). Institutional pressures capture the underlying mech-
anisms (e.g., rules, norms, values, assumptions, or beliefs) that make a new phenomenon
part of the organizations’ worklife (Dacin et al. 2002; Orlikowski and Robey 1991).
Institutional pressures are highlighted by institutional theory, which has emerged as a
powerful lens in IS research over the past decade (Mignerat and Rivard 2009). In the

following, we review the concept of institutional pressures.

F.2.3 Institutional Pressures

Institutional pressures have been promoted by institutional theory as underlying mech-
anisms of assimilation (Mignerat and Rivard 2009). Theory conceptualizes organiza-
tions as social constructions that seek to gain legitimacy in their environment. To gain
legitimacy, such as with a new phenomenon, organizations adhere to a web of institu-
tional pressures that are prevailing in their environment (Orlikowski and Robey 1991;
Scott 2013). Theory distinguishes three institutional pressures, namely coercive, norma-

tive, and mimetic pressures (DiMaggio and Powell 1983; Scott 2013).

Coercive pressures stem from rules and regulations that constrain organizational behav-
ior. Ang and Cummings (1997), for example, studied the influence of federal regulations
on the banking industry and found that these regulations exert substantial influence on
the assimilation of IS outsourcing practices. Normative pressures cater an obligatory
dimension into social life by shared norms, values, and standards among organizational
counterparts. For instance, Liang et al. (2007) showed that industry standards provide
binding norms to organizations and thus lead to an assimilation of ERP systems. Mimetic
pressures stem from mimicking others’ action or behavior that are perceived as success-
ful. According to Tingling and Parent (2002), the assimilation of a technology results
from managers mimicking other organizations—that successfully use this technology—

even if contrary to objective evaluations of the technology by their own staff.

The main body of IS research uses institutional theory at the inter-organizational level
of analysis, studying the influence of institutional pressures on the assimilation of a new
phenomenon (e.g., novel IS outsourcing practice or ERP system) from one organization
to another (Mignerat and Rivard 2009). Complementarily, a few studies have investi-
gated assimilation at the intra-organizational level of analysis, focusing on institutional
pressures that arise from entities within an organization and that thereby influence the
behavior of organizational stakeholders (Liu et al. 2010). Stakeholders follow institu-

tional pressures, such as rules, norms, values, or beliefs to gain legitimacy with the new
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phenomenon in their environment, making it thus part of the organization’s worklife
(Liu et al. 2011). For this reason, stakeholder engagement may be well-suited for ex-

plaining the relation between institutional pressures and assimilation (Lewis et al. 2003).

F.2.4 Engagement of Local Stakeholders

Institutional theory suggests that the behavior of organizational stakeholders is signifi-
cantly influenced by their surrounding institutional arrangement, which is composed by
institutional pressures (Scott 2013). As stakeholders seek to gain legitimacy in their en-
vironment, they conform to their institutional arrangement and thus follow institutional

pressures to make the new phenomenon part of their worklife.

In this regard, the engagement of local stakeholders plays an important role. Local stake-
holders follow institutional pressures that are exerted by global (e.g., top management)
and other local stakeholders, exploring if and how the new phenomenon fits or enhances
their individual decisions and activities (Liu et al. 2010; 2011). This leads stakeholders
to develop a greater awareness as well as a greater shared understanding of the phenom-
enon’s value and benefit to the organization (Lewis et al. 2003). Consequently, stake-
holders also understand how to adjust their specific work processes through the use of
the new phenomenon appropriately (Chatterjee et al. 2002). Furthermore, stakeholders
propagate knowledge, belief, and commitment, which support the breadth and depth of
use of the phenomenon in their worklife (Liu et al. 2010). Following the existing IS
institutional and IS assimilation research (Liang et al. 2007; Mignerat and Rivard 2009),
we conclude the engagement of local stakeholders as a mediator on the relation between

institutional pressures and assimilation, helping to better explain this relation.

F.3 Hypotheses Derivation

In order to study EA assimilation and its related EA outcomes, our research model con-
siders the role of institutional pressures and the engagement of local stakeholders (Fig-
ure 12). For deriving hypotheses, we present the research model at a higher level of
abstraction (Chin 1998; Lohmdéller 1989). We differentiate four higher-order constructs
to derive our hypotheses. The eight lower-order constructs are based on our conceptual

foundation and reflect the higher-order constructs (Wilson and Henseler 2007).
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Figure 12: Research Model

We expect institutional pressures (reflected by coercive, normative, and mimetic pres-
sures) to be positively related to EA assimilation (reflected by awareness, understand-
ing, and use). The engagement of local stakeholders is expected to mediate the relation
between institutional pressures and EA assimilation. Finally, EA assimilation is ex-
pected to be positively related to EA outcomes (reflected by IS efficiency and IS flexi-
bility).

F.3.1 Enterprise Architecture Assimilation

In the EA context, coercive pressures are reflected primarily in architecture artifacts,
such as plans, models, procedures, frameworks, standards, and principles (Aier et al.
2011; Haki and Legner 2013b; Richardson et al. 1990). Furthermore, boards and gov-
ernance committees represent means to exercise architecture artifacts, to propagate EA
value, as well as to enforce and sanction EA use (Boh and Yellin 2006; Boh et al. 2003;
Lange et al. 2016; Schmidt and Buxmann 2011).

Normative pressures occur in the form of norms, values, and expectations. When not
grounded in norms and values of the organizational work environment, it is unlikely that
EA will develop a shared understanding of its value and benefits for the organization
(Aier 2014). Consequently, EA is likely to lack recognition (Faller et al. 2016; Van
Steenbergen 2011) and will thus remain only partially used (Niemi 2007; Op't Land and
Proper 2007). Similarly, it is necessary that EA meets stakeholders’ expectations. When
deployed in line with stakeholders’ expectations, EA will receive greater acceptance,
and therefore, remains more broadly and extensively used in decisions and work activi-
ties (Tamm et al. 2011; Weiss et al. 2013).

Mimetic pressures are reflected in observation, communication, and imitation. These
pressures are shown to foster an enhanced understanding of EA value as well as ulti-

mately a greater EA use (Foorthuis et al. 2010; 2016). On the one side, communication
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leads to a larger exchange of EA knowledge, experiences, learnings, and best practices
(Abraham et al. 2015; Lankhorst 2005; Van Steenbergen and Brinkkemper 2009). On
the other side, EA and its value propagate through stakeholders who observe and imitate
their counterparts that are perceived as successful or legitimate when using EA (Brosius
et al. 2016a; Weiss et al. 2013). By considering coercive, normative, and mimetic pres-

sures, we assume that institutional pressures are positively related to EA assimilation:
HI: Institutional pressures are positively related to EA assimilation.

The engagement of local stakeholders helps to better explain the relation between insti-
tutional pressures and assimilation (Mignerat and Rivard 2009). In the EA context, local
stakeholders refer to representatives of IT projects, involving personnel from the IT
(e.g., software engineers) and business (e.g., business analysts) side (Boh and Yellin
2006). Furthermore, pressures reflect an institutional arrangement in the EA context, in
which local stakeholders follow a web of EA rules, principles, norms, values, beliefs,
and best practices that are propagated by top management, senior enterprise architects,
or other local stakeholders (Aier 2014a; Boh and Yellin 2006; Brosius et al. 2016).
Thereby, local stakeholders contribute to a greater awareness, understanding, and use of
EA in their environment by being aware of enterprise-wide goals, understanding their
value, as well as using them in their day-to-day decision-making (Boh and Yellin 2006;
Boh et al. 2003; Tamm et al. 2011; Weiss et al. 2013). For this reason, we assume that
the engagement of local stakeholders mediates the relation between institutional pres-

sures and EA assimilation. We reflect this mediation via the following two hypotheses:

H1,: Institutional pressures are positively related to the engagement of local stakehold-

ers.

H1y: The engagement of local stakeholders is positively related to EA assimilation, re-

flecting a mediation of the relation between institutional pressures and EA assimilation.

F.3.2 Enterprise Architecture Qutcomes

Assimilation is captured by awareness, understanding, and use. In the EA context, most
studies take a concerted view on EA outcomes, measuring both IS efficiency and IS
flexibility (e.g., Brosius et al. 2016a; Lange et al. 2016; Schmidt and Buxmann 2011).
In this regard, EA awareness, understanding, and use have been demonstrated to con-
tribute to EA outcomes. For instance, awareness and understanding of EA are studied
by Lange et al. (2016). They found both to be positively related to EA outcomes. Brosius
et al. (2016) confirmed a positive relation between cooperative learning and EA out-

comes. They investigated cooperative learning among stakeholders who share
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knowledge and learn about the EA function, its intended value, as well as its benefits
for the organization. Finally, Boh and Yellin (2006) focused on EA use, finding it posi-
tively related to EA outcomes. They understood use in terms of breadth (i.e. the number
of key stakeholders using and conforming to EA) and depth (i.e. the extent to which EA
standards are formally defined for different purposes). These findings lead us to assume

that EA assimilation overall is positively related to EA outcomes:

H?2: EA assimilation is positively related to EA outcomes.
F.4 Research Method

F.4.1 Construct Operationalization

To operationalize the constituent constructs of our research model, we adapt existing

measurement items from the IS institutional, IS assimilation, and EA literature.

Institutional pressures are measured through 17 items. For all three pressures, we fol-
lowed Liang et al. (2007) as an orientation. Due to different contexts (ERP assimilation
on the inter-organizational level versus EA assimilation on the intra-organizational
level), items could not be replicated. Instead, we translated Liang et al.’s (2007) con-
struct operationalization into the EA context by using quantitative EA studies (Schmidt
and Buxmann 2011; Weiss et al. 2013) to adapt the measurement items. We thereby
modified the object of analysis, the entities exerting institutional pressures, as well as
the level of analysis. We employed five items to measure coercive, six items to measure
normative, and six items to measure mimetic pressures. For coercive pressures, we par-
ticularly consider the role of EA governance and artifacts (Schmidt and Buxmann 2011).
For normative pressures, we differentiate the (peer) influence of IS project teams as well
as project sponsors (regarding beliefs, support, and expectations) (Weiss et al. 2013).
For mimetic pressures, we include the influence of perceived success and benefits

among and within IS project teams as well as their project sponsors (Weiss et al. 2013).

EA assimilation 1s measured by 12 items. Assimilation is reflected in the institutional IS
literature as awareness, understanding, and use. For awareness and understanding, we
adopt four items each from Lange et al. (2016). For use, we followed Liang et al.’s
(2007) differentiation of breadth and depth of use, translating both into the EA context
by using Lange et al.’s (2016) quantitative EA study to adapt the measurement items.

Engagement of local stakeholders is measured via five items. Following the EA litera-
ture, we adapt EA stakeholder items from Schmidt and Buxmann (2011).
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EA outcomes are measured through both enterprise-wide IS efficiency (five items) and
IS flexibility (seven items). As these two variables are pre-dominantly promoted by the
EA literature, we adopt all items from Schmidt and Buxmann (2011) (see also Brosius
et al. 2016a; Lange et al. 2016).

We constitute a total of 46 items and measure them on a 5-point Likert scale. All con-
structs of our research model are measured in the reflective (rather than formative)

mode.

F.4.2 Data Collection

The data collection took place between November 2017 and March 2018 by the means
of a paper-based questionnaire as well as an online survey. In early November 2017, we
conducted a pilot test in a workshop with 16 senior EA experts, aimed at probing face
and content validity. For face validity, we tested the clarity, wording, and understanda-
bility of the formulated measurements items. In turn, for content validity, we ensured
constructs’ conceptual domain content, reflected by their measurement items. While all
our constructs and their respective items are theory-driven and adapted from existing
studies (see also construct operationalization), we evaluated in a discussion with the
workshop participants the content captured by our measurement items. This helped us
refining the final formulation of some of the measurement items, especially those re-

flecting institutional pressures, for data collection.

The paper-based questionnaire was distributed at three EA practitioner seminars in late
November 2017. With 116 responses, we met an average response rate of 81%. Further-
more, we launched an online survey from December 2017 until March 2018, covering
exactly the same items. We sent out the survey to 60 EA practitioners and collected 40
responses, having a response rate of 67%. While all paper-based surveys were filled out
sufficiently (covering at least 50% of the measurement items excluding demographic
questions), the online survey led to a reduced number of 18 responses due to 22 insuffi-
cient responses. In total, we collected 134 responses by the paper-based questionnaire
and the online survey for further analysis. Missing values were treated by mean replace-
ment (Hair Jr. et al. 2014).

In both the paper-based questionnaire and the online survey, we included six additional
questions to ensure that our sample comprises a broad and sufficiently diverse partici-
pation, having respondents from different industries and organizations as well as with

different functional and professional backgrounds.
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The affiliated organizations of our respondents belong to various industries, namely fi-
nancial services (20.2%), public administration (15.1%), information and communica-
tion (15.1%), manufacturing (12.6%), transport and logistics (10.9%), insurance (7.6%),
utilities (5.9%), health care (5.9%), education (3.4%), as well as commerce/trade (3.4%).
The represented organizations had an architecture function in place for an average of
8.97 years. Furthermore, the organizations had on average 21,051 employees, 2,810 of
which (13.35%) belong to the IT function.

In total, 88.03% of the respondents reported to be affiliated primarily to IT units, 11.97%
to business units. 77.12% indicated to work in a formal architect role. In their respective
organizations, 12.2% reported to work on the local level (e.g., solution architect, project
employee), 36.59% on the cross-unit level (e.g., domain architect, unit leader), and
51.22% to work on the enterprise-wide level (e.g., enterprise architect, executive man-
agement). On average, respondents worked for 8.67 years in their respective organiza-

tion.

F.4.3 Data Analysis

For analyzing the collected data, we transformed the research model into a structural
equation model (SEM), using a partial least square (PLS) approach to test our model.
Compared to other linear regression models, the PLS-SEM approach allowed us to cope
with the large number of measurement items reflecting (rather than forming) our con-
structs (Gefen et al. 2011). Compared to other covariance-based approaches, a PLS-
SEM approach has soft distributional assumptions and modest sample size requirements
(Chin 2010; Hair Jr. et al. 2014). We performed our analysis using the PLS implemen-
tation in SmartPLS, version 2.0.M3 (Ringle et al. 2005).

We evaluated the stability of the estimates by the bootstrapping resampling procedure
with 5,000 resamples. Based on the resampling, significance levels were determined by
the (two-tailed) z-value.

F.5 Results

F.5.1 Measurement Model and Validity Tests

Following the evaluation procedure by Hair Jr. et al. (2014), we assessed our measure-
ment model for indicator reliability, construct reliability, convergent validity, and dis-
criminant validity. Furthermore, we measured the model’s predictive accuracy, predic-

tive validity, and the common method bias.
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Indicator reliability specifies the extent to which a measurement item’s variance can be
explained by the underlying construct. Usually, a factor loading of larger than 0.7 qual-
ifies as reliable. From our model, eleven items were removed due to a loading of below
0.7, which simultaneously led to an increase of the convergent validity of their respec-

tive constructs (see Appendix E).

Construct reliability indicates whether items measure their construct adequately. It can
be assessed via the composite reliability (CR) or Cronbach’s alpha (CA), whereas for
both criteria the values should exceed 0.6. In our case, both values lie far above the
critical threshold with the lowest CR being 0.83 and the lowest CA being 0.7, thus indi-
cating construct reliability (see Appendix F).

Convergent validity specifies to which extent a construct is explained by its measure-
ment items and not by error. Typically, convergent validity is evaluated with the Aver-
age Variance Extracted (AVE) measure, favoring a value of at least 0.5, which indicates
the explanation of a construct’s variance of at least 50% by its constituent items. Except
for the construct institutional pressures, all other constructs show a value higher than
0.5. After excluding four items on institutional pressures in the previous indicator relia-
bility test (due to a factor loading of below 0.7), the AVE value rose slightly, however,
remained finally at 0.44. According to Fornell and Larcker (1981), a value below 0.5
may still be acceptable under the condition that the CR value of this construct is higher
than 0.6. Given the fact that for institutional pressures the CR shows a value of 0.91,
this construct was not deleted from the model (see Appendix F).

Discriminant validity deals with the dissimilarity of constructs within a research model,
which is especially necessary for the test of higher-order models (Gefen and Straub
2005; Hair Jr. et al. 2014), such as in our case. For testing the discriminant validity, we
applied the Fornell-Larcker criterion, comparing the square roots of a construct’s AVE
with the other constructs’ correlations. As the square root of each construct’s AVE was
greater than the highest correlation with any other construct, we found discriminant va-
lidity established (see Appendix G). Notably, in the case of higher-order models, the
discriminant validity criterion does neither apply for comparisons between higher-order

and lower-order constructs, nor between lower-order constructs (Hair Jr. et al. 2014).

A more sensitive approach for testing discriminant validity is the heterotrait-monotrait
(HTMT) ratio of correlations (Henseler et al. 2015). The HTMT ratio reflects on the
average item correlations across constructs relative to the item correlations within the

same construct. A ratio below the value of 0.9 (HTMT .90) is acceptable for avoiding
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potential lack of discriminant validity. Testing for the HTMT ratio in our research

model, we found discriminant validity thoroughly established (see Appendix H).

Predictive accuracy is measured via the determination coefficient R?, reflecting the
share of an endogenous construct’s variance explained by its constituent exogenous con-
struct(s). Our resulted R? values explain 22% of stakeholder engagement, 50% of as-

similation, and 21% of EA outcomes (Appendix F).

Predictive validity shows how well the empirical data can be reconstructed by using our
model and PLS parameters. We tested for predictive validity by the non-parametric
Stone-Geisser test (Geisser 1974; Stone 1974), using a blindfolding procedure with an
omission distance of 7 (Hair Jr. et al. 2014). The resulting Q? values were all larger than

zero, proofing established predictive validity (Appendix F).

Finally, we included common method bias as a supplemental analysis for PLS-SEM
(Ringle et al. 2012) by conducting Harman’s single-factor test. The test led to 36.21%
of the variance explained, indicating that no single factor accounted for the majority of

covariance among the measures (Podsakoff et al. 2003).

F.5.2 Testing of Hypotheses

As we ensured the validity and reliability of our measurement model, in the following,
we provide our final structured equation model (Figure 13) to test our predefined hy-
potheses. The numbers next to the arrows and lines reflect the path coefficients as well
as their corresponding significance level. The significance levels (***:a <0.01; **:a <
0.05; *: a<0.1) were based on two-tailed t-tests, calculated by a bootstrap procedure in
SmartPLS with 5,000 samples (Hair Jr. et al. 2014). All constructs are shown with their
corresponding determination coefficient (R?). Building on this model, we present the
tests of hypotheses in the following.

Engagement of
local Stakeholders
0.47¢V
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Pressures
o808 [ ]

Awareness

0_445***

0.453%%%* o
453 EA Outcomes 0.890

1S Flexibility

Path Coefficients
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0.005***
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Figure 13: Research Model Results
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Table 26 provides our tested hypotheses. Regarding institutional pressures and EA as-
similation, we found a positive and significant relation, which supports H1. We also
found a positive and significant relation between EA assimilation and EA outcomes,

thus supporting H2.

Between institutional pressures and the engagement of local stakeholders as well as be-
tween the engagement of local stakeholders and EA assimilation, we found positive and
significant relations, thus supporting H1, and H1,. While both H1. and H1, reflect the
important role of local stakeholder engagement, they also suggest a mediation effect on

the relation between institutional pressures and EA assimilation.

In order to analyze whether the engagement of local stakeholders mediates the relation
between institutional pressures and EA assimilation, we performed the Sobel test. We
therewith tested whether the relation between institutional pressures (independent vari-
able) and EA assimilation (dependent variable) is significantly reduced after the inclu-
sion of the variable Engagement of Local Stakeholders. To perform the Sobel test, we
used an online calculator, measuring the significance of the mediation by two-tailed
probability values (Soper 2018). The test returned a two-tailed probability value of 3.804
(***:a2<0.01), thus supporting the mediation of stakeholder engagement on the relation

between institutional pressures and EA assimilation as being significant.

Path coeffi- |#-value
Hypothesis |Path description cientand |(two- |Result

significance | tailed)

Institutional Pressures =

Hl1 o 0.382%** 4.778  |Supported
EA Assimilation

Institutional Pressures -
Hl, 0.474%** 15656 |Supported
Engagement of local Stakeholders

Engagement of local Stakeholders
Hly o 0.445%** 5.141 Supported
- EA Assimilation

EA Assimilation =
H2 0.453*** 14882 | Supported
EA Outcomes

Table 26: Results
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F.6 Discussion and Conclusion

As organizations continue to experience institutional obstacles with realizing the in-
tended EA outcomes, we undertook this research to investigate EA assimilation, focus-
ing on the influence of institutional pressures that make EA part of the organization’s
worklife. To provide an institutional account for EA assimilation, we argued that EA
assimilation can be explained by institutional pressures through which EA becomes part
of the organization’s worklife. To this end, building on institutional theory, assimilation
research, and the EA literature, we derived and empirically demonstrated the influence
of institutional pressures on EA assimilation. We found EA assimilation to be positively
related to EA outcomes. We also provided further analysis on the relation between in-
stitutional pressures and EA assimilation through the mediating role of the engagement
of local stakeholders, which eventually provided a more elaborate explanation on how

institutional pressures affect EA assimilation.

The use of institutional pressures helped us to look beyond isolated institutional mech-
anisms, such as coercive principles or standards, which are dominant in the EA literature
(Boh and Yellin 2006; Richardson et al. 1990). Instead, we captured a concerted view
on all institutional pressures that collectively explain EA assimilation in the organiza-
tion. In combination, institutional pressures provide a microcosm of mutually interactive
and interdependent rules, norms, values, and beliefs that make EA part of an organiza-
tion’s worklife and thus guide decisions and activities of local stakeholders toward EA
outcomes. Next to predominantly promoted coercive pressures, we highlight the im-
portance and role of normative and mimetic pressures in EA assimilation. In effect,
building on the seminal notion of assimilation, we argue that EA assimilation can only
be explained when normative and mimetic pressures are also considered. While ac-
knowledging the role of coercive pressures, we demonstrate that EA can become part of
an organization’s worklife when being deployed in line with the organization’s norms,
values, and expectations (normative pressures). In addition, when expected outcomes of
EA become somewhat visible in the organization, mimetic pressures force stakeholders
to imitate organizational counterparts (e.g., peers) who benefited from EA. This mim-
icking behavior of organizational stakeholders leverages EA assimilation throughout the
organization. Consequently, EA outcomes also depend on mimetic pressures that lead

organizational stakeholders to become aware, understand, and use EA.

The engagement of local stakeholders, in turn, helped us to better explain the relation

between institutional pressures and assimilation. In effect, local stakeholders adhere to
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institutional pressures that are propagated through top management, enterprise archi-
tects, as well as other local stakeholders. In this regard, local stakeholders use and con-
form to EA in order to avoid sanctions, a conclusion that has mainly been captured
through the influence of coercive pressures (Scott 2013). Furthermore, EA becomes part
of the organization’s worklife when stakeholders perceive EA in line with organizational
norms, values, and expectations (see also Aier 2014). This conclusion largely stems
from the influence of normative pressures (Scott 2013). Finally, when local stakeholders
perceive their organizational counterparts (e.g., stakeholders from other local projects
or organizational units) as successful in their IS endeavors due to EA, they model them-
selves on those organizational counterparts and start complying with EA (see also
Brosius et al. 2016). This conclusion, at last, is based on the influence of mimetic pres-
sures (Scott 2013).

F.6.1 Limitations

The realization of EA outcomes depends on the conceptualization of EA (e.g., adopted
artifacts, extent of formalization, hierarchical level of exertion) (Aier et al. 2011). While
focusing on EA assimilation, we do not consider the diversity of its conceptualizations.
More generally, EA may be conceptualized in different levels of abstraction or detail,
sophistication or simplification (Labusch and Winter 2013; Lankhorst 2005). This
shapes the extent to which EA becomes understood and/or used by targeted stakehold-
ers, especially by non-architects as well as by stakeholders outside the IT function
(Gardner et al. 2012; Ross and Quaadgras 2012). In this vein, also EA outcomes depend
on the conceptualization of EA. Hence, we motivate future EA assimilation research to
consider more differentiated the conceptualizations of EA and how they relate or mod-

erate EA assimilation as well as EA outcomes.

To explain the realization of EA outcomes, we studied the influence of institutional
pressures on EA assimilation at the intra-organizational level of analysis. Consequently,
we focused on entities within the organization, from which coercive (e.g., governance
committees), normative (e.g., values among project sponsors), and mimetic (e.g., visible
benefits of projects) pressures arise. However, we cannot claim to have controlled for
all the pressures arising from outside the organization (e.g., regulatory requirements),
which may have had an influence on our measurement of institutional pressures and EA
assimilation within the organization. Future research can be advised to take this limita-
tion into account when conducting institutional analyses at the intra-organizational level

of analysis.
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Finally, our research approach does not allow for longitudinal analyses. For EA aware-
ness, understanding, and use, our study caters only a snapshot of assimilation. On the
contrary, assimilation has been described as a continuous and enduring process that rises
from initial awareness to the development of a shared understanding, and finally to use
(Liang et al. 2004; Mignerat and Rivard 2009). While organizational stakeholders fluc-
tuate, also work environments undergo several changes over time and therefore impose
awareness, understanding, and use as a recursive process (Fichman 2000; Purvis et al.
2001). Also, the realization of EA outcomes is a continuous process that develops over
time (Haki and Legner 2013a; Ross 2006b). While our design provides a conceptual
base for dynamic analyses, we motivate a longitudinal perspective for future research to

better explain EA assimilation as well as the realization of EA outcomes over time.

F.6.2 Implications

Our findings provide several implications. The first is a theoretical implication on the
use of institutional theory as a research lens. To date, the main body of IS research uses
institutional theory at the inter-organizational level of analysis, studying how the assim-
ilation of a new phenomenon occurs from one organization to another (Mignerat and
Rivard 2009). Our study complements prior research by empirically demonstrating the
influence of pressures on assimilation arising from entities within the organization, i.e.
at the intra-organizational level. Building on our approach, we motivate future research
to use institutional theory on new entities of analysis within the organization for explain-
ing assimilation and the influence of institutional pressures (see also calls from Dacin et
al. 2002; Greenwood and Hinings 1996; Greenwood et al. 2008; Pache and Santos
2013). While this may open an avenue for certainly more than one new level of analysis
within the organization (e.g., the local actor, group, domain, or department level), it may
also motivate researchers to study the relations between different entities and levels

within an organization for assimilation as well as the influence of institutional pressures.

Furthermore, our findings offer implications for prospective EA research. In order to
foster assimilation, future research may focus on how to make effective use of institu-
tional pressures for making EA part of the organization. While prior research has mainly
focused on coercive pressures, such as EA principles and control means (Simon et al.
2013), our study captures also normative and mimetic pressures, through which shared
conceptions of EA can be made and consequently how EA becomes part of the organi-

zation’s worklife. To this end, future research may focus on the design of artifacts re-
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lated to normative and mimetic pressures (e.g., materializations that support to external-
ize and share EA success stories or best practices) and respective interventions (e.g.,
formal or informal meetings to negotiate stakeholders’ EA expectations, norms, values,

or beliefs) to foster and purposefully guide EA assimilation.

In addition to the use of institutional pressures for making EA part of the organization,
we also motivate future research to shed light more explicitly on stakeholders’ responses
toward institutional pressures. While our study follows the common assumption of
stakeholders responding to institutional pressures in favor rather than against assimila-
tion, stakeholder responses could also weaken or even inhibit the influence of institu-
tional pressures on assimilation (Mignerat and Rivard 2009; Scott 2013). From an insti-
tutional perspective, such responses may be discovered in personal motives and the be-
havior of affected stakeholders, yielding responses of compromise, avoidance, defiance,
or manipulation (Oliver 1991). Thus, we call future research to consider the influence
of institutional pressures on EA assimilation with regards to the response of affected
stakeholders (see also Aier and Weiss 2012b).

Equally important as for EA research are our implications for EA practice. More gener-
ally, organizations are shaped by coercive, normative, and mimetic pressures that are
prevailing in their institutional environment (Scott 2013). Institutional pressures (such
as existing rules, norms, values, or beliefs) may foster, weaken, or even inhibit manage-
rial attempts to foster EA assimilation and thus the realization of EA outcomes. Conse-
quently, EA management needs to understand how efforts to foster EA assimilation
(such as conceptualized artifacts or management methods) may interact with the perva-
sive influence of institutional pressures (see also Lewis et al. 2003; Purvis et al. 2001).
EA management may develop, for instance, appropriate assimilation strategies that in-
volve the joint adaption of existing institutional pressures and EA (artifacts/management

methods) in order to contribute to the realization of EA outcomes.

In addition, EA management needs to consider the engagement of targeted stakeholders
toward EA assimilation. Their influence on assimilation rises as stakeholders develop
an understanding of how EA outcomes may fit or enhance their respective decisions and
activities. In consequence, they develop and orient their individual work activities to-
ward EA outcomes, by which they make EA part of their worklife. While the main body
of EA research promotes to enforce and control compliance with EA targets (e.g., Boh
and Yellin 2006; Richardson et al. 1990), we motivate EA management to be less con-
cerned with enforcing or controlling rather than empowering and supporting stakehold-

ers to achieve EA’s intended outcomes on their own. This may be realized, for example,
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by granting more autonomy as well as more decision-making authority to local stake-
holders. While the intended outcomes may not be attained and become visible instanta-
neously, EA management should rather be considered as an emerging, long-term effort
that requires time in order to unfold its contributions to EA outcomes (Haki and Legner
2013a; Ross 2006Db).

Acknowledgment

This work has been supported by the Swiss National Science Foundation (SNSF).



References clix

References

(Abraham 2013)
Abraham, R. 2013. "Enterprise Architecture Artifacts as Boundary Objects — A
Framework of Properties," European Conference on Information Systems (ECIS
2013), Utrecht, The Netherlands.

(Abraham and Aier 2012)
Abraham, R., and Aier, S. 2012. "Architectural Coordination of
Transformation: Implications from Game Theory," Mediterranean Conference
on Information Systems (MCIS 2012), Guimaraes, Portugal.

(Abraham et al. 2012)
Abraham, R., Aier, S., and Labusch, N. 2012. "Enterprise Architecture as a
Means for Coordination — An Empirical Study on Actual and Potential
Practice," Mediterranean Conference on Information Systems (MCIS 2012),
Guimaraes, Portugal.

(Abraham et al. 2013)
Abraham, R., Aier, S., Labusch, N., and Winter, R. 2013. "Understanding
Coordination Support of Enterprise Architecture Management — Empirical

Analysis and Implications for Practice," Americas Conference on Information
Systems (AMCIS 2013), Chicago, IL.

(Abraham et al. 2015)
Abraham, R., Aier, S., and Winter, R. 2015. "Crossing the line: overcoming
knowledge boundaries in enterprise transformation," Business & Information
Systems Engineering (57:1), pp. 3-13.

(Abrams et al. 2006)
Abrams, S., Bloom, B., Keyser, P., Kimelman, D., Nelson, E., Neuberger, W.,
Roth, T., Simmonds, I., Tang, S., and Vlissides, J. 2006. "Architectural thinking
and modeling with the Architects' Workbench," IBM Systems Journal (45:3),
pp- 481-500.

(Aier 2014a)
Aier, S. 2014a. "The Role of Organizational Culture for Grounding,
Management, Guidance and Effectiveness of Enterprise Architecture

Principles," Information Systems and E-Business Management (12:1), pp. 43-
70.

(Aier 2014b)
Aier, S. 2014b. "Verhinderer oder Gestalter: Sollten wir die Rolle des
Architekten weiter entwickeln?," University of St. Gallen, St. Gallen.

(Aier and Gleichauf 2010)
Aier, S., and Gleichauf, B. 2010. "Application of Enterprise Models for
Engineering Enterprise Transformation," Enterprise Modelling and Information
Systems Architectures (5:1), pp. 58-75.



clx References

(Aier etal. 2011)
Aier, S., Gleichauf, B., and Winter, R. 2011. "Understanding Enterprise
Architecture Management Design — An Empirical Analysis," International
Conference on Wirtschaftsinformatik (WI 2011), Zurich, Switzerland.

(Aier et al. 2008)
Aier, S., Kurpjuweit, S., Riege, C., and Saat, J. 2008. "Stakeholderorientierte
Dokumentation und Analyse der Unternehmensarchitektur," 38. Jahrestagung
der Gesellschaft fiir Informatik e.V. (GI 2008), H.-G. Hegering, A. Lehmann,
H.J. Ohlbach and C. Scheideler (eds.), Munich: GI/Kéllen, pp. 559-565.

(Aier et al. 2015)
Aier, S., Labusch, N., and Pihler, P. 2015. "Implementing Architectural
Thinking: A Case Study at Commerzbank AG," CAiSE 2015 Workshops, A.
Persson and J. Stirna (eds.), Stockholm: Springer, pp. 389-400.

(Aier and Weiss 2012a)
Aier, S., and Weiss, S. 2012a. "Facilitating Enterprise Transformation Through
Legitimacy — An Institutional Perspective," Multikonferenz
Wirtschaftsinformatik (MKWI 2012), Braunschweig, Germany.

(Aier and Weiss 2012b)
Aier, S., and Weiss, S. 2012b. "An Institutional Framework for Analyzing
Organizational Responses to the Establishment of Architectural
Transformation," European Conference on Information Systems (ECIS 2012),
Barcelona, Spain.

(Alavi and Leidner 2001)
Alavi, M., and Leidner, D. E. 2001. "Review: Knowledge Management and
Knowledge Management Systems: Conceptual Foundations and Research
Issues," MIS Quarterly (25:1), pp. 107-136.

(Alchian and Demsetz 1972)
Alchian, A. A., and Demsetz, H. 1972. "Production, Information Costs, and
Economic Organization," The American Economic Review (62:5), pp. 777-795.

(Almandoz 2012)
Almandoz, J. 2012. "Arriving at the Starting Line: The Impact of Community
and Financial Logics on New Banking Ventures," Academy of Management
Journal (55:6), pp. 1381-1406.

(Amabile 1996)
Amabile, T. M. (ed.) 1996. Creativity in context. Boulder, CO: Westview Press.

(Anderson 1983)
Anderson, J. R. (ed.) 1983. The Architecture of Cognition. Cambridge, MA:
Harvard University Press.

(Ang and Cummings 1997)
Ang, S., and Cummings, L. 1997. "Strategic Response to Institutional
Influences on Information Systems Outsourcing," Organization Science (8:3),
pp. 235-256.



References clxi

(Armstrong and Sambamurthy 1999)
Armstrong, C. P., and Sambamurthy, V. 1999. "Information Technology
Assimilation in Firms: The Influence of Senior Leadership and IT
Infrastructures," Information Systems Research (10:4), pp. 304-327.

(Arrow 1964)
Arrow, K. J. 1964. "The Role of Securities in the Optimal Allocation of Risk-
bearing," The Review of Economic Studies (31:2), pp. 91-96.

(Asfaw et al. 2009)
Asfaw, T., Bada, A., and Allario, F. 2009. "Enablers and Challenges in Using
Enterprise Architecture Concepts to Drive Transformation: Perspectives from
Private Organizations and Federal Government Agencies," Journal of
Enterprise Architecture (5:3), pp. 18-28.

(Bakos and Treacy 1986)
Bakos, Y., and Treacy, M. E. 1986. "Information Technology and Corporate
Strategy: A Research Perspective," MIS Quarterly (10:2), pp. 107-119.

(Bala and Venkatesh 2007)
Bala, H., and Venkatesh, V. 2007. "Assimilation of Interorganizational
Business Process Standards," Information Systems Research (18:3), pp. 340-
362.

(Bandura 1977)
Bandura, A. 1977. "Self-efficacy: Toward a Unifying Theory of Behavioral
Change," Psychological Review (84:2), pp. 191-215.

(Bandura 1986)
Bandura, A. 1986. Social foundations of thought and action: A social cognitive
theory. Englewood Cliffs, NJ: Prentice-Hall.

(Bardhan and Sougstad 2004)
Bardhan, 1., and Sougstad, R. 2004. "Prioritizing a portfolio of information

technology investment projects," Journal of Management Information Systems
(21:2), pp. 33-60.

(Barley and Tolbert 1997)
Barley, S. R., and Tolbert, P. S. 1997. "Institutionalization and structuration:
Studying the links between action and institution," Organization Studies (18:1),
pp- 93-117.

(Beese 2018)
Beese, J. 2018. "Understanding and Guiding the Evolution of Complex
Information Systems Architectures." University of St. Gallen, St. Gallen.

(Benders et al. 2006)
Benders, J., Batenburg, R., and Van der Blonk, H. 2006. "Sticking to Standards;
Technical and Other Isomorphic Pressures in Deploying E.R.P.-Systems,"
Information & Management (43:2), pp. 194-203.

(Bharati and Chaudhury 2012)
Bharati, P., and Chaudhury, A. 2012. "Technology Assimilation Across the



clxii References

Value Chain: An Empirical Study of Small and Medium-Sized Enterprises,"
Information Resources Management Journal (25:1), pp. 38-60.

(Bitzer et al. 2007)
Bitzer, J., Schrettl, W., and Schrdder, P. J. 2007. "Intrinsic motivation in open

source software development," Journal of Comparative Economics (35:1), pp.
160-169.

(Boh and Yellin 2006)
Boh, W. F., and Yellin, D. 2006. "Using Enterprise Architecture Standards in

Managing Information Technology," Journal of Management Information
Systems (23:3), pp. 163-207.

(Boh et al. 2003)
Boh, W. F., Yellin, D., Dill, B., and Herbsleb, J. D. 2003. "Effectively
managing information systems architecture standards: an intra-organization
perspective," Proceedings of the MISQ Special Issue Workshop: Standard
Making: A Critical Research Frontier for Information Systems, pp. 171-187.

(Bonaccorsi and Rossi 2006)
Bonaccorsi, A., and Rossi, C. 2006. "Comparing motivations of individual
programmers and firms to take part in the open source movement: From
community to business," Knowledge, Technology & Policy (18:4), pp. 40-64.

(Bowker and Star 2000)
Bowker, G. C., and Star, S. L. 2000. Sorting things out: Classification and its
consequences. Cambridge, MA: MIT Press.

(Boyatzis 1998)
Boyatzis, R. 1998. Transforming qualitative information: Thematic analysis
and code development. Thousand Oaks, CA: Sage.

(Brosius 2016)
Brosius, M. 2016. "Motivation for Coordination - A Complementary Approach
to Enterprise Architecture Management Research," Trends in Enterprise
Architecture Research Workshop (TEAR 2016), IEEE International Enterprise
Distributed Object Computing Conference (EDOC 2016), Vienna, Austria.

(Brosius and Aier 2016)
Brosius, M., and Aier, S. 2016. "The Impact of Enterprise Architecture
Management on Design Decisions in IS Change Projects," Multikonferenz
Wirtschaftsinformatik (MKWI 2016), llmenau, Germany.

(Brosius et al. 2017)
Brosius, M., Aier, S., and Haki, K. 2017. "Introducing a Coordination
Perspective to Enterprise Architecture Management Research," Trends in
Enterprise Architecture Research Workshop (TEAR 2017), IEEE International
Enterprise Distributed Object Computing Conference (EDOC 2017), Quebec
City, Canada.

(Brosisu et al. 2016a)
Brosius, M., Haki, K., Aier, S., and Winter, R. 2016a. "A Learning Perspective



References clxiii

on Enterprise Architecture Management," International Conference on
Information Systems (ICIS 2016), Dublin, Ireland.

(Brosius et al. 2016b)
Brosius, M., Haki, K., and Aier, S. 2016b. "Themes of Coordination in IS

Reference Theories," European Conference on Information Systems (ECIS
2016), Istanbul, Turkey.

(Brosius et al. 2018a)
Brosius, M., Aier, S., Haki, K., and Winter, R. "Enterprise Architecture
Assimilation: An Institutional Perspective," International Conference on
Information Systems (ICIS 2018), San Francisco, United States.

(Brosius et al. 2018b)
Brosius, M., Aier, S., Haki, K., and Winter, R. "The Institutional Logic of
Harmonization: Local versus Global Perspectives,” Enterprise Engineering
Conference (EEWC 2018), Advances in Enterprise Engineering XII, Aveiro D.,
Guizzardi G., Guédria W., Guerreiro S. (eds.), Lecture Notes in Business
Information Processing.

(Brown 1997)
Brown, C. V. 1997. "Examining the Emergence of Hybrid IS Governance

Solutions: Evidence from a Single Case Site," Information Systems Research
(8:1), pp. 69-94.

(Brown 1999)
Brown, C. V. 1999. "Horizontal Mechanisms Under Differing IS Organization
Contexts," MIS Quarterly (23:3), pp. 421-454.

(Brown and Duguid 1991)
Brown, J. S., and Duguid, P. 1991. "Organizational Learning and Communities-
of-Practice: Toward a Unified View of Working, Learning, and Innovation,"
Organization Science (2:1), pp. 40-57.

(Brown and Duguid 2001)
Brown, J. S., and Duguid, P. 2001. "Knowledge and Organization: A Social-
Practice Perspective," Organization Science (12:2), pp. 198-213.

(Brynjolfsson and Hitt 2000)
Brynjolfsson, E., and Hitt, L. M. 2000. "Beyond Computation: Information
Technology, Organizational Transformation and Business Performance,"
Journal of Economic Perspectives (14:4), pp. 23-48.

(Bucher et al. 2006)
Bucher, T., Fischer, R., Kurpjuweit, S., and Winter, R. 2006. "Analysis and
Application Scenarios of Enterprise Architecture - An Exploratory Study,"
Trends in Enterprise Architecture Research (TEAR 2006), 1.C. Society (ed.),
Hong Kong: IEEE Computer Society.

(Buckl et al. 2009)
Buckl, S., Ernst, A. M., Lankes, J., Matthes, F., and Schweda, C. M. 2009.



clxiv References

"State of the Art in Enterprise Architecture Management," Technische
Universitdt Miinchen Chair for Informatics 19, Munich, Germany.

(Buckl et al. 2010)
Buckl, S., Matthes, F., and Schweda, C. M. 2010. "A Design Theory Nexus for
Situational Enterprise Architecture Management - Approach and Application
Example," Proceedings of the Fourteenth IEEE International EDOC
Conference (EDOC 2010), Vitéria, Brazil.

(Burrell and Morgan 1979)
Burrell, G., and Morgan, G. 1979. Sociological Paradigms and Organisational
Analysis: Elements of the Sociology of Corporate Life. London: Routledge.

(Cha et al. 2008)
Cha, H. S., Pingry, D. E., and Thatcher, M. E. 2008. "Managing the Knowledge
Supply Chain: An Organizational Learning Model of Information," MIS
Quarterly (32:2), pp. 281-306.

(Chan and Pan 2008)
Chan, C. M. L., and Pan, S. L. 2008. "User engagement in e-government
systems implementation: A comparative case study of two Singaporean e-

government initiatives," Journal of Strategic Information Systems (17), pp.
124-139.

(Chatterjee et al. 2002)
Chatterjee, D., Grewal, R., and Sambamurthy, V. 2002. "Shaping up for E-
Commerce: Institutional Enablers of the Organizational Assimilation of Web
Technologies," MIS Quarterly (26:2), pp. 65-89.

(Chen and Edgington 2005)
Chen, A. N. K., and Edgington, T. M. 2005. "Assessing value in organizational

knowledge creation: Considerations for knowledge Workers," MIS Quarterly
(29:2), pp. 279-309.

(Chin 1998)
Chin, W. W. 1998. "The Partial Least Squares Approach to Structural Equation
Modeling," in Modern Methods for Business Research, G.A. Marcoulides (ed.).
Mahwah, NJ: Lawrence Erlbaum Associates, pp. 295-336.

(Chin 2010)
Chin, W. W. 2010. "How to Write Up and Report PLS Analyses," in Handbook
of Partial Least Squares. Concepts, Methods and Applications, V.E. Vinzi,
W.W. Chin, J. Henseler and H. Wang (eds.). Berlin, Heidelberg: Springer, pp.
655-690.

(Choi et al. 2009)
Choi, C. J., Kim, S. W., and Yu, S. 2009. "Global ethics of collective Internet

governance: Intrinsic moti-vation and open source software," Journal of
Business Ethics (90:4), pp. 523-531.

(Clemons and Row 1993)
Clemons, E. K., and Row, M. C. 1993. "Limits to Interfirm Coordination



References clxv

through Information Technology: Results of a Field Study in Consumer
Packaged Goods Distribution," Journal of Management Information Systems
(10:1), pp. 73-95.

(Cohen 1998)
Cohen, D. 1998. "Toward a knowledge context: Report on the first annual U.C.

Berkeley Forum on Knowledge and the Firm," California Management Review
(40:3), pp. 22-39.

(Coleman 1988)
Coleman, J. S. 1988. "Social capital in the creation of human capital," American
Journal of Sociology (94), pp. 95-120.

(Compeau et al. 1999)
Compeau, D., Higgins, C. A., and Huff, S. 1999. "Social Cognitive Theory and
Individual Reactions to Computing Technology: A Longitudinal Study," MIS
Quarterly (23:2), pp. 145-158.

(Cousins and Robey 2005)
Cousins, K. C., and Robey, D. 2005. "The Social Shaping of Electronic Metals
Exchanges: An institutional theory perspective," Information Technology &
People (18:3), pp. 212-229.

(Crowston 1994)
Crowston, K. 1994. "A Taxonomy Of Organizational Dependencies and
Coordination Mechanisms," Center for Coordination Science Alfred P. Sloan
School of Management Massachusetts Institute of Technology, 23.03.2016
(http://ccs.mit.edu/papers/CCSWP174.html)

(Crowston 1997)
Crowston, K. 1997. "A Coordination Theory Approach to Organizational
Process Design," Organization Science (8:2), pp. 157-175.

(Currie 2009)
Currie, W. 2009. "Contextualising the IT artefact: towards a wider research

agenda for IS using institutional theory," Information Technology & People
(22:1), pp. 63-77.

(Currie and Guah 2007)
Currie, W. L., and Guah, M. W. 2007. "Conflicting Institutional Logics: A
national programme for IT in the organisational field of healthcare," Journal of
Information Technology (22:3), pp. 235-247.

(Currie and Swanson 2009)
Currie, W. L., and Swanson, E. B. 2009. "Special issue on institutional theory

in information systems research: contextualizing the IT artefact," Journal of
Information Technology (24:4), pp. 283-285.

(Dacin et al. 2002)
Dacin, M. T., Goodstein, J., and Scott, W. R. 2002. "Institutional Theory and
Institutional Change: Introduction to the Special Research Forum," Academy of
management journal (45:1), pp. 45-56.



clxvi References

(Dang 2017)
Dang, D. D. 2017. "Enterprise Architecture Institutionalization: A Tale of Two
Cases," European Conference on Information Systems (ECIS 2017), Guimaraes,
Portugal.

(Dang and Pekkola 2016)
Dang, D. D., and Pekkola, S. 2016. "Root Causes of Enterprise Architecture
Problems in the Public Sector," Pacific Asia Conference on Information
Systems (PACIS 2016), Chiayi, Taiwan.

(Davenport and Prusak 1998)
Davenport, T. H., and Prusak, L. 1998. Working Knowledge: How
Organizations Manage What They Know, (1% ed.). Boston: Harvard Business
School Press.

(Davidson and Chismar 2007)
Davidson, E. J., and Chismar, W. G. 2007. "The Interaction of Institutionally
Triggered and Technology-Triggered Social Structure Change: An
Investigation of Computerized Physician Order Entry," MIS Quarterly (31:4),
pp. 739-758.

(Davis et al. 1997)
Davis, J. H., Schoorman, F. D., and Donaldson, L. 1997. "Toward a

Stewardship Theory of Management," The Academy of Management Review
(22:1), pp. 20-47.

(De Reyck et al. 2005)
De Reyck, B., Grushka-Cockayne, Y., Lockett, M., Calderini, S. R., Moura, M.,
and Sloper, A. 2005. "The impact of project portfolio management on
information technology projects," International Journal of Project Management

(23:7), pp. 524-537.

(Deci et al. 1999)
Deci, E. L., Koestner, R., and Ryan, R. M. 1999. "A meta-analytic review of

experiments examining the effects of extrinsic rewards on intrinsic motivation,"
Psychological Bulletin (125:6), pp. 627-668.

(Deci and Ryan 1985)
Deci, E. L., and Ryan, R. M. 1985. Intrinsic Motivation and Self-Determination
in Human Behavior. New York: Plenum.

(DeSanctis and Jackson 1994)
DeSanctis, G., and Jackson, B. M. 1994. "Coordination of information
technology management: Team-based structures and computer-based
communication systems," Journal of Management Information Systems (10:4),

pp. 85-110.

(Dietz 2008)
Dietz, J. L. G. 2008. Architecture. Building strategy into design. The Hague:
Academic Service.



References clxvii

(Dietz and Hoogervorst 2008)
Dietz, J. L. G., and Hoogervorst, J. A. P. 2008. "Enterprise Ontology in
Enterprise Engineering," ACM Symposium on Applied Computing, Fortaleza,
Ceara, Brazil.

(DiMaggio 1988)
DiMaggio, P. J. 1988. "Interest and Agency in Institutional Theory," in
Institutional Patterns and Organizations.: Culture and Environment, L.G.
Zucker (ed.). Cambridge, MA: Ballinger Publishing Company, pp. 3-21.

(DiMaggio and Powell 1983)
DiMaggio, P. J., and Powell, W. W. 1983. "The Iron Cage Revisited:
Institutional Isomorphism and Collective Rationality in Organizational Fields,"
American Sociological Review (48:2), pp. 147-160.

(DiMaggio and Powell 2000)
DiMaggio, P. J., and Powell, W. W. 2000. "The Iron Cage Revisited
Institutional Isomorphism and Collective Rationality in Organizational Fields,"
Economics Meets Sociology in Strategic Management, pp. 143-166.

(Donaldson and Davis 1991)
Donaldson, L., and Davis, J. H. 1991. "Stewardship theory or agency theory:

CEO governance and shareholder returns," Australian Journal of Management
(16:1), pp. 49-64.

(Donaldson and Preston 1995)
Donaldson, T., and Preston, L. E. 1995. "The stakeholder theory of the

corporation: concepts, evidence, and implications," Academy of Management
Review (20:1), pp. 65-91.

(Doty and Glick 1994)
Doty, H. D., and Glick, W. H. 1994. "Typologies as a Unique Form of Theory
Building: Toward Improved Understanding and Modeling," Academy of
Management Review (19:2), pp. 230-251.

(Doz and Prahalad 1991)
Doz, Y. L., and Prahalad, C. K. 1991. "Managing DMNCs: a Search for a new
Paradigm," Strategic Management Journal (12:1), pp. 145-164.

(Eisenhardt 1985)
Eisenhardt, K. M. 1985. "Organizational and Economic Approaches,"
Management Science (31:2), pp. 134-149.

(Eisenhardt 1989a)
Eisenhardt, K. M. 1989a. "Agency Theory: An Assessment and Review," The
Academy of Management Review (14:1), pp. 57-74.

(Eisenhardt 1989b)
Eisenhardt, K. M. 1989b. "Building Theories from Case Study Research," The
Academy of Management Review (14:4), pp. 532-550.

(Espinosa et al. 2010)
Espinosa, J. A., Armour, F., and Boh, W. F. 2010. "Coordination in Enterprise



clxviii References

Architecting: An Interview Study," Hawaii International Conference on System
Sciences (HICSS 2010), Honolulu, HI.

(Espinosa et al. 2011)
Espinosa, J. A., Armour, F., and Boh, W. F. 2011. "The Role of Group

Cognition in Enterprise Architecting," Hawaii International Conference on
System Sciences (HICSS 2011), Kauai, HI.

(Espinosa et al. 2012)
Espinosa, J. A., Armour, F., Boh, W. F., and Clark, M. A. 2012. "A Self-

Fueling Coordination Model for Enterprise Architecting Effectiveness," Hawaii
International Conference on System Sciences (HICSS 2012), Maui, HI.

(Faller and de Kinderen 2014)
Faller, H., and de Kinderen, S. 2014. "The Impact of Cultural Differences on
Enterprise Architecture Effectiveness: A Case Study," Mediterranean
Conference on Information Systems (MCIS 2014), Verona, Italy.

(Faller et al. 2016)
Faller, H., de Kinderen, S., and Constantinidis, C. 2016. "Organizational
subcultures and enterprise architecture effectiveness: Findings from a case
study at a European airport company," Hawaii International Conference on

System Sciences (HICSS 2016), Koloa, HI.

(Fershtman and Gandal 2007)
Fershtman, C., and Gandal, N. 2007. "Open source software: Motivation and
restrictive licensing," International Economics and Economic Policy (4:2), pp.

209-225.

(Fichman 2000)
Fichman, R. G. 2000. The Diffusion and Assimilation of Information
Technology Innovations, Cincinnati, OH: Pinnaflex Educational Resources.

(Fichman 2001)
Fichman, R. G. 2001. "The Role of Aggregation in the Measurement of IT-
Related Organizational Inno-vation," MIS Ouarterly (25:4), pp. 427-455.

(Fichman and Kemerer 1997)
Fichman, R. G., and Kemerer, C. F. 1997. "The assimilation of software
process innovations: An organizational learning perspective," Management
Science (43:10), pp. 1345-1363.

(Fiol and Lyles 1985)
Fiol, C. M., and Lyles, M. A. 1985. "Organizational Learning," The Academy of
Management Review (10:4), pp. 803-813.

(Fligstein 2001)
Fligstein, N. 2001. "Social skill and the theory of fields," Sociological Theory
(19:2), pp. 105-125.

(Foorthuis et al. 2010)
Foorthuis, R. M., van Steenbergen, M., Mushkudiani, N., Bruls, W.,
Brinkkemper, S., and Bos, R. 2010. "On course, but not there yet: Enterprise



References clxix

architecture conformance and benefits in systems development," International
Conference on Infomration Systems (ICIS 2010), Saint Louis, MO.

(Foorthuis et al. 2016)
Foorthuis, R., van Steenbergen, M., Brinkkemper, S., and Bruls, W. A. G. 2016.
"A Theory Building Study of Enterprise Architecture Practices and Benefits,"
Information Systems Frontiers (18:3), pp. 541-564.

(Fornell and Larcker 1981)
Fornell, C., and Larcker, D. F. 1981. "Evaluating structural equation models

with unobservable variables and measurement error," Journal of Marketing
Research (18:1), pp. 39-50.

(Freeman 1984)
Freeman, R. E. 1984. Strategic Management: A Stakeholder Approach. Boston:
Pitman Books Limited.

(Friedland and Alfrod 1991)
Friedland, R., and Alford, R. R. 1991. "Bringing Society Back in: Symbols,
Practices, and Institutional Contradictions," in The New Institutionalism in
Organizational Analysis, W.W. Powell and P.J. DiMaggio (eds.). Chicago:
University of Chicago Press.

(Gal-Or and Ghose 2005)
Gal-Or, E., and Ghose, A. 2005. "The Economic Incentives for Sharing
Security Information," Information Systems Research (16:2), pp. 186-208.

(Galbraith 1973)
Galbraith, J. R. 1973. Designing Complex Organizations. Boston, MA:
Addison-Wesley.

(Galbraith 1974)
Galbraith, J. R. 1974. "Organization Design: An Information Processing View,"
Interfaces (4:3), pp. 28-36.

(Gardner et al. 2012)
Gardner, D., Fehskens, L., Naidu, M., Rouse, W. B., and Ross, J. W. 2012.
"Point-Counterpoint: Enterprise Architecture and Enterprise Transformation as

Related but Distinct Concepts," Journal of Enterprise Transformation (2:4), pp.
283-294.

(Gattiker and Goodhue 2005)
Gattiker, T. F., and Goodhue, D. L. 2005. "What happens after ERP
implementation: understanding the impact of inter-dependence and
differentiation on plant-level outcomes," MIS Quarterly (29:3), pp. 559-585.

(Gefen et al. 2011)
Gefen, D., Rigdon, E. E., and Straub, D. 2011. "An Update and Extension to
SEM Guidelines for Administrative and Social Science Research," MIS
Quarterly (35:2), pp. iii-xiv.

(Gefen and Straub 2005)
Gefen, D., and Straub, D. 2005. "A Practical Guide to Factorial Validity Using



clxx References

PLS-Graph - Tutorial and Annotated Example," Communications of the AIS
(16:5), pp. 91-109.

(Geisser 1974)
Geisser, S. 1974. "A Predictive Approach to the Random Effect Model,"
Biometrika (61:1), pp. 101-107.

(Ghoshal et al. 1994)
Ghoshal, S., Korine, H., and Szulanski, G. 1994. "Interunit Communication in
Multinational Corporations," Management Science (40:1), pp. 96-110.

(Giddens 1984)
Giddens, A. 1984. The constitution of society: Outline of theory of
structuration. Berkeley, CA: University of California Press.

(Giddens 2013)
Giddens, A. 2013. The consequences of modernity. Stanfort, CA: Stanford
University Press.

(Gosain 2004)
Gosain, S. 2004. "Enterprise Information Systems as Objects and Carriers of
Institutional Forces: The New Iron Cage?," Journal of the Association for
Information Systems (5:4), pp. 151-182.

(Gotz et al. 2010)
Gotz, O., Liehr-Gobbers, K., and Krafft, M. 2010. "Evaluation of Structural
Equation Models Using the Partial Least Squares (PLS) Approach," in
Handbook of Partial Least Squares: Concepts, Methods and Applications, V.E.
Vinzi, W.W. Chin, J. Henseler and H. Wang (eds.). Heidelberg: Springer, pp.
691-711.

(Granovetter 1973)
Granovetter, M. S. 1973. "The Strength of Weak Ties," American Journal of
Sociology (78:6), pp. 1360-1380.

(Grant 1996)
Grant, R. M. 1996. "Toward a Knowledge-Based Theory of the Firm," Strategic
Management Journal (17), pp. 109-122.

(Greenwood and Hinings 1996)
Greenwood, R., and Hinings, C. R. 1996. "Understanding Radical
Organizational Change: Bringing together the Old and the New
Institutionalism," Academy of Management Review (21:4), pp. 1022-1054.

(Greenwood et al. 2008)
Greenwood, R., Oliver, C., Suddaby, R., and Sahlin-Andersson, K. 2008. The
SAGE Handbook of Organizational Institutionalism. London: Sage.

(Gregor and Hovorka 2011)
Gregor, S., and Hovorka, D. S. 2011. "Causality: The elephant in the room in

information systems epistemology," European Conference on Information
Systems (ECIS 2011), Helsinki, Finland.



References clxxi

(Grover and Davenport 2001)
Grover, V., and Davenport, T. H. 2001. "General perspectives on knowledge
management: Fostering a research agenda," Journal of Management
Information Systems (18:1), pp. 5-21.

(Hahn et al. 2009)
Hahn, E. D., Doh, J. P., and Bunyaratavej, K. 2009. "The Evolution of Risk in
Information Systems Offshoring: The Impact of Home Country Risk, Firm
Learning, and Competitive Dynamics," MIS Quarterly (33:3), pp. 597-616.

(Hair Jr. et al. 2014)
Hair Jr., J. F., Hult, G. T. M., Ringle, C. M., and Sarstedt, M. 2014. 4 Primer
on Partial Least Squares Structural Equation Modeling (PLS-SEM). Los
Angeles, CA: Sage.

(Haki and Legner 2013a)
Haki, K., and Legner, C. 2013a. "The Dynamics of IS Adaptation in
Multinational Corporations: A New Theoretical Lens," International
Conference on Information Systems (ICIS 2013), Milano, Italy.

(Haki and Legner 2013b)
Haki, K., and Legner, C. 2013b. "Enterprise Architecture Principles in Research
and Practice: Insights from an Exploratory Study," European Conference in
Information Systems (ECIS 2013), Utrecht, Netherlands.

(Haki and Legner 2012)
Haki, M. K., and Legner, C. 2012. "New Avenues for Theoretical Contributions
in Enterprise Architecture Principles-A Literature Review," in Trends in
Enterprise Architecture Research and Practice-Driven Research on Enterprise
Transformation, Berlin, Heidelberg: Springer, pp. 182-197.

(Haki et al. 2012)
Haki, M. K., Legner, C., and Ahlemann, F. 2012. "Beyond EA Frameworks:
Towards an Understanding of the Adoption of Enterprise Architecture
Management," European Conference on Information Systems (ECIS 2012),
Barcelona, Spain.

(Hardin 1982)
Hardin, R. 1982. Collective Action. Baltimore and London: The Johns Hopkins
University Press.

(Hars and Ou 2002)
Hars, A., and Ou, S. 2002. "Working for Free? Motivations for Participating in

Open-Source Projects," International Journal of Electronic Commerce (6:3),
pp- 25-39.

(Haunschild and Chandler 2008)
Haunschild, P., and Chandler, D. 2008. "Institutional-Level Learning: Learning
as a Source of Institutional Change," in The Sage Handbook of Organizational
Institutionalism, R. Greenwood, C. Oliver, K. Sahlin and R. Suddaby (eds.).
London, UK: Sage.



clxxii References

(Henderson and Lee 1992)
Henderson, J. C., and Lee, S. 1992. "Managing I/S Design Teams: A Control
Theories Perspective," Management Science (38:6), pp. 757-777.

(Henseler et al. 2015)
Henseler, J., Ringle, C. M., and Sarstedt, M. 2015. "A new criterion for
assessing discriminant validity in variance-based structural equation modeling,"
Journal of the Academy of Marketing Science (43:1), pp. 115-135.

(Hertel et al. 2003)
Hertel, G., Niedner, S., and Herrmann, S. 2003. "Motivation of software
developers in Open Source pro-jects: an Internet-based survey of contributors to
the Linux kernel," Research Policy (32:7), pp. 1159-1177.

(Hillison 2006)
Hillison, D. 2006. "Three Research Essays: Organizational Learning Structure
and Motivations within Open Source Software Development," Americas
Conference on Information Systems (AMCIS 2006), Acapulco, Mexico.

(Hjort-Madsen 2006)
Hjort-Madsen, K. 2006. "Enterprise Architecture Implementation and
Management: A Case Study on Interoperability," Hawaii International
Conference on System Sciences (HICSS 2006), Kauai, Hawaii.

(Hjort-Madsen 2007)
Hjort-Madsen, K. 2007. "Institutional Patterns of Enterprise Architecture

Adoption in Government," Transforming Government.: People, Process and
Policy (1:4), pp. 333-349.

(Hjort-Madsen and Pries-Heje 2009)
Hjort-Madsen, K., and Pries-Heje, J. 2009. "Enterprise Architecture in

Government: Fad or Future?," Hawaii International Conference on System
Sciences (HICSS 2009), Big Island, HI.

(Hoogervorst 2004)
Hoogervorst, J. A. P. 2004. "Enterprise Architecture: Enabling Integration,

Agility and Change," International Journal of Cooperative Information Systems
(13:3), pp. 213-233.

(Hoogervorst 2009)
Hoogervorst, J. A. P. 2009. Enterprise Governance and Enterprise
Engineering. Berlin: Springer.

(Hopper 1990)

Hopper, M. D. 1990. "Rattling SABRE-New Ways to Compete on
Information," Harvard Business Review (68:3), pp. 118-125.

(Horlacher et al. 2016)
Horlacher, B., Drews, P., and Schirmer, I. 2016. "Bimodal IT: Business-IT
Alignment in the Age of Digital Transformation, " Multikonferenz
Wirtschaftsinformatik (MKWI 2016), llmenau, Germany.



References clxxiii

(Huber 1991)
Huber, G. P. 1991. "Organizational learning: The contributing processes and
the literatures," Organization Science (2:1), pp. 88-115.

(Hult 1998)
Hult, G. T. M. 1998. "Managing the international strategies sourcing process as
a market-driven organizational learning system," Decision Sciences (29:1), pp.
193-216.

(Ichijo et al. 1998)
Ichijo, K., von Krogh, G., and Nonaka, I. 1998. "Knowledge enablers. , 173-
203," in Knowing in firms: Understanding, managing and measuring
knowledge, G. von Krogh, J. Roos and D. Kleine (eds.). Thousand Oaks, CA:
Sage, pp. 173-203.

(livari and Huisman 2007)
livari, J., and Huisman, M. 2007. "The Relationship between Organizational

Culture and the Deployment of Systems Development Methodologies," MIS
Quarterly (31:1), pp. 35-58.

(Janz and Prasarnphanich 2003)
Janz, B. D., and Prasarnphanich, P. 2003. "Understanding the antecedents of
effective knowledge management: the importance of a knowledgescente red
culture," Decision Sciences (34:2), pp. 351-384.

(Jensen and Meckling 1976)
Jensen, M. C., and Meckling, W. H. 1976. "Theory of the firm: Managerial

behavior, agency costs and ownership structure," Journal of Financial
Economics (3:4), pp. 305-360.

(Jensen et al. 2009)
Jensen, T. B., Kjargaard, A., and Svejvig, P. 2009. "Using Institutional Theory
With Sensemaking Theory: A Case Study of Information System
Implementation in Healthcare," Journal of Information Technology (24:4), pp.
343-353.

(Jepperson 1991)
Jepperson, R. L. 1991. "Institutions, Institutional Effects, and Institutionalism,"
in The New Institutionalism in Organizational Analysis, W.W. Powell and P.J.
DiMaggio (eds.). Chicago: University of Chicago Press, pp. 143-163.

(Johnson et al. 1988)
Johnson, D. W., Johnson, R. T., Buckman, L. A., and Richards, P. S. 1988.
"The effect of prolonged implementation of cooperative learning on social
support within the classroom," Journal of Psychology (119:5), pp. 405-411.

(Jonkers et al. 2006)
Jonkers, H., Lankhorst, M., ter Doest, H., Arbab, F., Bosma, H., and Wieringa,
R. 2006. "Enterprise architecture: Management tool and blueprint for the
organisation," Information Systems Frontiers (8:2), pp. 63-66.



clxxiv References

(Jonkers et al. 2003)
Jonkers, H., van Buuren, R., Arbab, F., de Boer, F., Bonsangue, M., Bosma, H.,
ter Doest, H., Groenewegen, L., Scholten, J. G., Hoppenbrouwers, S., Iacob,
M.-E., Janssen, W., Lankhorst, M., van Leeuwen, D., Proper, H. A., Stam, A.,
van der Torre, L., and Veldhuijzen van Zanten, G. 2003. "Towards a Language
for Coherent Enterprise Architecture Descriptions," IEEE International
Enterprise Distributed Object Computing Conference (EDOC 2003), D. Azada
(ed.), Brisbane, Queensland, Australia: IEEE Computer Society, pp. 28-37.

(Jonkers et al. 2004)
Jonkers, H., Lankhorst, M., van Buuren, R., Hoppenbrouwers, S., Bonsangue,
M., and van der Torre, L. 2004. "Concepts for Modelling Enterprise

Architectures," International Journal of Cooperative Information Systems
(13:3), pp. 257-287.

(Ke and Zhang 2010)
Ke, W., and Zhang, P. 2010. "The effects of extrinsic motivations and

satisfaction in open source soft-ware development," Journal of the Association
for Information Systems (11:12), pp. 784-808.

(Kontio et al. 2004)
Kontio, J., Lehtola, L., and Bragge, J. 2004. "Using the Focus Group Method in
Software Engineering: Obtaining Practitioner and User Experiences,"
International Symposium on Empirical Software Engineering (ISESE 2004),
Redondo Beach, CA.

(Krueger and Casey 2000)
Krueger, R. A., and Casey, M. A. 2000. Focus Groups: A Practical Guide for
Applied Research. Thousand Oaks: Sage.

(Kude et al. 2014)
Kude, T., Bick, S., Schmidt, C., and Heinzl, A. 2014. "Adaptation Patterns in
Agile Information Systems Development Teams," European Conference on
Information Systems (ECIS 2014). Tel Aviv, Israel.

(Kurpjuweit and Winter 2007)
Kurpjuweit, S., and Winter, R. 2007. "Viewpoint-based Meta Model
Engineering," Enterprise Modelling and Information Systems Architectures
(EMISA 2007), M. Reichert, S. Strecker and K. Turowski (eds.), St.
Goar/Rhine, Germany: Gesellschaft fiir Informatik Kollen, pp. 143-161.

(Labusch and Winter 2013)
Labusch, N., and Winter, R. 2013. "Towards a Conceptualization of

Architectural Support for Enterprise Transformation," European Conference on
Information Systems (ECIS 2013), Utrecht, NL.

(Lakhani and Wolf 2003)
Lakhani, K. R., and Wolf, R. G. 2003. "Why Hackers Do What They Do:
Understanding Motivation and Effort in Free/Open Source Software Projects,"
MIT Sloan Working Paper No. 4425-03, 02.04.2016
(http://papers.ssrn.com/sol3/Papers.cfm?abstract id=443040).



References clxxv

(Lamb and Kling 2003)
Lamb, R., and Kling, R. 2003. "Reconceptualizing Users as Social Actors in
Information Systems Research," MIS Quarterly (27:2), pp. 197-235.

(Lange et al. 2015)
Lange, M., Mendling, J., and Recker, J. 2015. "An empirical analysis of the
factors and measures of Enterprise Architecture Management success,"
European Journal of Information Systems (advance online publication

17 March 2015).

(Lange et al. 2016)
Lange, M., Mendling, J., and Recker, J. 2016. "An Empirical Analysis of the
Factors and Measures of Enterprise Architecture Management Success,"
European Journal of Information Systems (25:5), pp. 411-431.

(Lankhorst 2005)
Lankhorst, M. 2005. Enterprise Architecture at Work: Modelling,
Communication and Analysis. Heidelberg: Springer Science & Business Media.

(Lankhorst 2013)
Lankhorst, M. 2013. Enterprise Architecture at Work: Modelling,
Communication and Analysis, (3 ed.). Berlin, Heidelberg: Springer.

(Lankhorst et al. 2004)
Lankhorst, M., van Buuren, R., van Leeuwen, D., Jonkers, H., and ter Doest, H.
2004. "Enterprise Architecture Modelling - The Issue of Integration," Advanced
Engineering Informatics (18:4), pp. 205-216.

(Larsen et al. 2015)
Larsen, K. R., Allen, G., Vance, A., and Eargle, D. 2015. "Theories Used in IS
Research Wiki," 31.07.2015 (http://is.theorizeit.org/).

(Lattanze 2012)
Lattanze, A. J. 2012. "Infusing Architectural Thinking into Organizations,"
IEEE Software (29:1), pp. 19-22.

(Lee and Choi 2003)
Lee, H., and Choi, B. 2003. "Knowledge Management Enablers, Processes, and
Organizational Performance: An Integrative View and Empirical Examination,"
Journal of Management Information Systems (20:1), pp. 179-228.

(Lee and Kim 1999)
Lee, J.-N., and Kim, Y.-G. 1999. "Effect of partnership quality on IS
outsourcing success: conceptual framework and empirical validation," Journal
of Management Information Systems (15:4), pp. 29-61.

(Leidner and Jarvenpaa 1995)
Leidner, D. E., and Jarvenpaa, S. L. 1995. "The Use of Information Technology
to Enhance Management School Education: A Theoretical View," MIS
Quarterly (19:3), pp. 265-291.

(Leidner and Kayworth 2006)
Leidner, D. E., and Kayworth, T. 2006. "A Review of Culture in Information



clxxvi References

Systems Research: Toward a Theory of Information Technology Culture
Conflict," MIS Quarterly (30:2), pp. 357-399.

(Leonardi and Bailey 2008)
Leonardi, P. M., and Bailey, D. E. 2008. "Transformational technologies and
the creation of new work practices: Making implicit knowledge explicit in task-
based offshoring," MIS Quarterly (32:2), pp. 411-436.

(Leroy et al. 2015)
Leroy, H., Anseel, F., Gardner, W., and Sels, L. 2015. "Authentic leadership,
authentic followership, basic need satisfaction, and work role performance: A
cross-level study," Journal of Management (41:6), pp. 1677-1697.

(Levina and Vaast 2005)
Levina, N., and Vaast, E. 2005. "The Emergence of Boundary Spanning
Competence in Practice: Implications for Implementation and Use of
Information Systems," MIS Quarterly (29:2), pp. 335-363.

(Levitt and March 1988)
Levitt, B., and March, J. G. 1988. "Organizational Learning," Annual Review of
Sociology (14), pp. 319-340.

(Lewis et al. 2003)
Lewis, W., Agarwal, R., and Sambamurthy, V. 2003. "Sources of Influence on

Beliefs about Information Technology Use: An Empirical Study of Knowledge
Workers," MIS Quarterly (27:4), pp. 657-678.

(Lietal. 2012)
Li, Y., Tan, C. H., and Teo, H. H. 2012. "Leadership characteristics and

developers’ motivation in open source software development," Information and
Management (49:5), pp. 257-267.

(Liang et al. 2007)
Liang, H., Nilesh, S., Hu, Q., and Xue, Y. 2007. "Assimilation of Enterprise
Systems: The Effect of Institutional Pressures and the Mediating Role of Top
Management," MIS Quarterly (31:1), pp. 59-87.

(Liang et al. 2004)
Liang, H., Saraf, N., Hu, Q., and Xue, Y. 2004. "Assimilation of Information
Technology in Enterprise Business Processes." Americas Conference on
Information Systems (AMCIS 2004), New York, NY.

(Liaw et al. 2006)
Liaw, S.-S., Chang, W.-C., Hung, W.-H., and Huang, H.-M. 2006. "Attitudes
toward search engines as a learning assisted tool: approach of Liaw and Huang's
research model," Computers in Human Behavior (22), pp. 177-190.

(Lim et al. 2009)
Lim, S., Saldanha, T., Malladi, S., and Melville, N. P. 2009. "Theories Used in
Information Systems Research: Identifying Theory Networks in Leading IS
Journals," International Conference on Information Systems (ICIS 2009),
Phoenix, AZ.



References clxxvii

(Lindenberg 2001)
Lindenberg, S. 2001. "Intrinsic motivation in a new light," Kyklos (54:2/3), pp.
317-342.

(Liu et al. 2010)
Liu, L., Feng, Y., Hu, Q., and Huang, X. 2010. "Understanding Individual
Level ERP Assimilation: A Multi-Case Study." Hawaii International
Conference on System Sciences (HICSS 2010), Kauai, HI.

(Liu et al. 2011)
Liu, L., Feng, Y., Hu, Q., and Huang, X. 2011. "From transactional user to VIP:
how organizational and cognitive factors affect ERP assimilation at individual
level," European Journal of Information Systems (20:2), pp. 186-200.

(Lohe and Legner 2014)
Lohe, J., and 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), pp. 101-137.

(Lohmoller 1989)
Lohmoller, J.-B. 1989. Latent Variable Path Modeling with Partial Least
Squares. Heidelberg: Physica.

(Majchrzak et al. 2005)
Majchrzak, A., Beath, C. M., Lim, R. A., and Chin, W. W. 2005. "Managing

Client Dialogues during Information Systems Design to Facilitate Client
Learning," MIS Quarterly (29:4), pp. 653-672.

(Malone and Crowston 1990)
Malone, T. W., and Crowston, K. 1990. "What is coordination theory and how
can it help design cooperative work systems?," CSCW '90 Proceedings of the
1990 ACM conference on Computer-supported cooperative work.

(Malone and Crowston 1994)
Malone, T. W., and Crowston, K. 1994. "The Interdisciplinary Study of
Coordination," ACM Computing Surveys (26:1), pp. 87-119.

(March and Simon 1958)
March, J. G., and Simon, H. A. 1958. Organizations. New York: Wiley and
Sons.

(Martinez and Jarillo 1989)
Martinez, J. 1., and Jarillo, J. C. 1989. "The Evolution of Research on
Coordination Mechanisms in Multinational Corporations," Journal of
International Business Studies (20:3), pp. 489-514.

(Melville et al. 2004)
Melville, N., Kraemer, K., and Gurbaxani, V. 2004. "Review: Information

Technology and Organizational Performance: An Integrative Model of IT
Business Value," MIS Quarterly (28:2), pp. 283-322.



clxxviii References

(Meyer and Rowan 1977)
Meyer, J. W., and Rowan, B. 1977. "Institutionalized organizations: Formal
structure as myth and ceremony," American Journal of Sociology (83:2), pp.
340-363.

(Mignerat and Rivard 2009)
Mignerat, M., and Rivard, S. 2009. "Positioning the Institutional Perspective in
Information Systems Research," Journal of Information Technology (24:4), pp.
369-391.

(Miles and Hubermann 1994)
Miles, M. B., and Huberman, A. M. 1994. Qualitative Data Analysis: An
Expanded Sourcebook, (2" ed.). Thousand Oaks, CA: Sage.

(Miller 1996)
Miller, D. 1996. "A preliminary typology of organizational learning:
Synthesizing the literature," Journal of Management (22:3), pp. 485-505.

(Mingers 2001)
Mingers, J. 2001. "Combining IS research methods: towards a pluralistic
methodology," Information Systems Research (12:3), pp. 240-259.

(Mintzberg 1979)
Mintzberg, H. 1979. The Structuring of Organizations: A Synthesis of the
Research. Englewood Cliffs, NJ: Prentice-Hall.

(Miranda and Kim 2006)
Miranda, S. M., and Kim, Y. M. 2006. "Professional versus Political Contexts:

Institutional mitigation and the transaction cost heuristic in information systems
outsourcing," MIS Quarterly (30:3), pp. 725-753.

(Mola and Carugati 2012)
Mola, L., and Carugati, A. 2012. "Escaping ‘localisms’ in IT sourcing: tracing
changes in institutional logics in an Italian firm," European Journal of
Information Systems (21), pp. 388-403.

(Murer et al. 2010)
Murer, S., Bonati, B., and Furrer, F. J. 2010. Managed Evolution: A Strategy
for Very Large Information Systems. Heidelberg: Springer.

(Nahapiet and Ghoshal 1998)
Nabhapiet, J., and Ghoshal, S. 1998. "Social capital, intellectual capital, and the
organizational advantage," Academy of Management Review (23:2), pp. 242-
266.

(Nakamura and Csikszentmihalyi 2003)
Nakamura, J., and Csikszentmihalyi, M. 2003. "The construction of meaning
through vital engagement," in Flourishing: positive psychology and the life
well-lived, C.L. Keyes and J. Haidt (eds.). Washington, DC: American
Psychological Association.



References clxxix

(Nash 1950)
Nash, J. F. 1950. "Equilibrium Points in n-Person Games," Proceedings of the
National Academy of Science USA (36:1), pp. 48-49.

(Newell and Goldsmith 2001)
Newell, S. J., and Goldsmith, R. E. 2001. "The development of a scale to
measure perceived corporate credibility," Journal of Business Research (52:3),
pp. 235-247.

(Nickerson and Zur Muehlen 2006)
Nickerson, J. V., and Zur Muehlen, M. 2006. "The Ecology of Standards
Processes: Insights from internet standard making," MIS Quarterly (30), pp.
467-488.

(Nickerson et al. 2013)
Nickerson, R. C., Varshney, U., and Muntermann, J. 2013. "A Method for
Taxonomy Development and its Application in Information Systems,"
European Journal Of Information Systems (22:3), pp. 336-359.

(Nicolaou 1999)
Nicolaou, A. I. 1999. "Social Control in Information Systems Development,"
Information Technology & People (1:2), pp. 130-147.

(Nielsen et al. 2014)
Nielsen, J. A., Mathiassen, L., and Newell, S. 2014. "Theorization and
Translation in Information Technology Institutionalization: Evidence from
Danish Home Care," MIS Quarterly (38:1), pp. 165-A167.

(Niemann 2006)
Niemann, K. D. 2006. From Enterprise Architecture to IT Governance.
Elements of Effective IT Management. Wiesbaden: Vieweg.

(Niemi 2007)
Niemi, E. 2007. "Enterprise Architecture Stakeholders - A holistic view,"
Americas Conference on Information Systems (AMCIS 2007), Keystone, CO.

(Niemietz et al. 2013)
Niemietz, H., de Kinderen, S., and Constantinidis, C. 2013. "Understanding the
Role of Subcultures in the Enterprise Architecture Process," European
Conference on Information Systems (ECIS 2013), Utrecht, The Netherlands.

(Nonaka 1991)
Nonaka, I. 1991. "The Knowledge-Creating Company," Harvard Business
Review (69:6), pp. 96-104.

(Nonaka 1994)
Nonaka, I. 1994. "A Dynamic Theory of Organizational Knowledge Creation,"

Organization Science: A Journal of the Institute of Management Sciences (5:1),
pp. 14-37.

(Nonaka et al. 1994)
Nonaka, I., Byosiere, P., Borucki, C. C., and Konno, N. 1994. "Organizational



clxxx References

Knowledge Creation Theory: A First Comprehensive Test," International
Business Review (3:4), pp. 337-351.

(Nonaka and Takeuchi 1995)
Nonaka, 1., and Takeuchi, H. (eds.). 1995. The knowledge-creating company:
How Japanese companies create the dynamics of innovation. New Y ork:
Oxford University Press.

(Ocasio 1997)
Ocasio, W. 1997. "Towards an Attention-Based View of the Firm," Strategic
Management Journal (18), pp. 187-206.

(Okhuysen and Bechky 2009)
Okhuysen, G. A., and Bechky, B. A. 2009. "Coordination in Organizations: An

Integrative Perspective," The Academy of Management Annals (3:1), pp. 463-
502.

(Oliver 1991)
Oliver, C. 1991. "Strategic Responses to Institutional Processes," Academy Of
Management Review (16:1), pp. 145-179.

(Olson 1965)
Olson, M. 1965. The Logic of Collective Action. Cambridge, MA: Harvard
University Press.

(Onwuegbuzie et al. 2009)
Onwuegbuzie, A. J., Dickinson, W. B., Leech, N. L., and Zoran, A. G. 2009. "A
qualitative framework for collecting and analyzing data in focus group
research," International Journal of Qualitative Methods (8:3), pp. 1-21.

(Op't Land and Proper 2007)
Op't Land, M., and Proper, H. A. 2007. "Impact of Principles on Enterprise
Engineering," European Conference on Information Systems (ECIS 2007), St.
Gallen, Switzerland.

(Oreg and Nov 2008)
Oreg, S., and Nov, O. 2008. "Exploring motivations for contributing to open
source initiatives: The roles of contribution context and personal values,"
Computers in Human Behavior (24:5), pp. 2055-2073.

(Orlikowski 1996)
Orlikowski, W. J. 1996. "Improvising Organizational Transformation Over
Time: A Situated Change Perspective," Information Systems Research (7:1), pp.
63-92.

(Orlikowski and Barley 2001)
Orlikowski, W. J., and 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), pp. 145-165.

(Orlikowski and Robey 1991)
Orlikowski, W. J., and Robey, D. 1991. "Information Technology and the



References clxxxi

Structuring of Organizations," Information Systems Research (2:2), pp. 143-
169.

(Osterloh and Frey 2000)
Osterloh, M., and Frey, B. 2000. "Motivation, knowledge transfer and
organizational forms," Organanization Science (11:5), pp. 538-550.

(Pache and Santos 2010)
Pache, A.-C., and Santos, F. 2010. "When Worlds Collide: The Internal
Dynamics of Organizational Responses to Conflicting Institutional Demands,"
Academy of management Review (35:3), pp. 455-476.

(Pache and Santos 2013a)
Pache, A.-C., and Santos, F. 2013a. "Embedded in Hybrid Contexts: How
Individuals in Organizations Respond to Competing Institutional Logics," in

Research in the Sociology of Organizations, M. Lounsbury and E. Boxenbaum
(eds.). Bingley, UK: Emerald Group Publishing Limited, pp. 3-35.

(Pache and Santos 2013b)
Pache, A.-C., and Santos, F. 2013b. "Inside the Hybrid Organization: Selective
Coupling as a Response to Competing Institutional Logics," Academy of
Management Journal (56:4), pp. 972-1001.

(Pawlowski and Robey 2004)
Pawlowski, S. D., and Robey, D. 2004. "Bridging User Organizations:
Knowledge Brokering and the Work of Information Technology Professionals,"
MIS Quarterly (28:4), pp. 645-672.

(Peristeras and Tarabanis 2000)
Peristeras, V., and Tarabanis, K. 2000. "Towards an enterprise architecture for
public administration using a top-down approach," European Journal of
Information Systems (9), pp. 252-260.

(Peterson 2004)
Peterson, R. 2004. "Crafting Information Technology Governance,"
Information Systems Management (21:4), pp. 7-22.

(Pfeffer 1981)
Pfefter, J. 1981. Power in organizations. MA: Pitman.

(Pfeffer and Salancik 2003)
Pfeffer, J., and Salancik, G. R. 2003. The External Control of Organizations: A
Resource Dependence Perspective. Stanford: Stanford University Press.

(Plataniotis et al. 2013)
Plataniotis, G., De Kinderen, S., and Proper, H. 2013. "Capturing decision
making strategies in enterprise architecture—a viewpoint," in Enterprise,
business-process and information systems modeling. Berlin, Heidelberg:
Springer, pp. 339-353.

(Plataniotis et al. 2014)
Plataniotis, G., de Kinderen, S., and Proper, H. A. 2014. "An Approach for



clxxxii References

Decision Making Analysis in Enterprise Architecture," International Journal of
Information System Modeling and Design (IJISMD) (5:3), pp. 75-95.

(Podsakoff et al. 2003)
Podsakoff, P. M., MacKenzie, S. B., Lee, J.-Y., and Podsakoff, N. P. 2003.
"Common Method Biases in Behavioral Research - A Critical Review of the
Literature and Recommended Remedies," Journal of Applied Psychology
(88:5), pp. 879-903.

(Polanyi 1966)
Polanyi, M. 1966. The tacit dimension. New York: Anchor Day.

(Power and Waddell 2004)
Power, J., and Waddell, D. 2004. "The link between self-managed work teams

and learning organisations using performance indicators," The Learning
Organization (11:3), pp. 244-259.

(Pozzebon and Pinsonneault 2005)
Pozzebon, M., and Pinsonneault, A. 2005. "Challenges in Conducting Empirical
Work Using Structuration Theory: Learning from IT Research," Organization
Studies (26:9), pp. 1353-1376.

(Proper 2014)
Proper, H. A. 2014. "Enterprise Architecture: Informed Steering of Enterprises
in Motion," Enterprise Information Systems, S. Hammoudi, J. Cordeiro, L.A.
Maciaszek and J. Filipe (eds.), Angers, France: Springer, pp. 16-34.

(Pulkkinen et al. 2007)
Pulkkinen, M., Naumenko, A., and Luostarinen, K. 2007. "Managing
information security in a business network of machinery maintenance services
business - Enterprise architecture as a coordination tool," Journal of Systems

and Software (80:10), pp. 1607-1620.

(Purvis et al. 2001)
Purvis, R. L., Sambamurthy, V., and Zmud, R. W. 2001. "The Assimilation of
Knowledge Platforms in Organizations: An Empirical Investigation,"
Organization Science (12:2), pp. 117-135.

(Richardson et al. 1990)
Richardson, G. L., Jackson, B. M., and Dickson, G. W. 1990. "A Principle-

Based Enterprise Architecture: Lessons from Texaco and Star Enterprise," MIS
Quarterly (14:4), pp. 385-403.

(Riege and Aier 2009)
Riege, C., and Aier, S. 2009. "A Contingency Approach to Enterprise

Architecture Method Engineering," Journal of Enterprise Architecture (5:1),
pp. 36-48.

(Ringle et al. 2012)
Ringle, C. M., Sarstedt, M., and Straub, D. W. 2012. "A Critical Look at the
Use of PLS-SEM in MIS Quarterly," MIS Quarterly (36:1), pp. 1ii-xiv.



References clxxxiii

(Ringle et al. 2005)
Ringle, C. M., Wende, S., and Will, A. 2005. "SmartPLS 2.0 (beta)," University
of Hamburg, Hamburg, Germany.

(Rosenkranz et al. 2014)
Rosenkranz, C., Vranesi, H., and Holten, R. 2014. "Boundary Interactions and
Motors of Change in Requirements Elicitation: A Dynamic Perspective on
Knowledge Sharing," Journal of the Association for Information Systems
(15:6), pp. 306-345.

(Ross 2003)
Ross, J. W. 2003. "Creating a strategic IT architecture competency: Learning in
stages," MIS Quarterly Executive (2:1), pp. 31-43.

(Ross 2006a)
Ross, J. W. 2006a. "Enterprise Architecture: Driving Business Benefits from
IT," in: Cambridge MA.

(Ross 2006b)
Ross, J. W. 2006b. "Maturity Matters: How Firms Generate Value from
Enterprise Architecture," Center for Information Systems Research Sloan
School of Management Massachusetts Institute of Technology, Cambridge, MA.

(Ross and Quaadgras 2012)
Ross, J. W., and Quaadgras, A. 2012. "Enterprise Architecture Is Not Just for
Architects," Center for Information Systems Research Sloan School of
Management Massachusetts Institute of Technology, Cambridge, MA.

(Ross et al. 2006)
Ross, J. W., Weill, P., and Robertson, D. 2006. Enterprise architecture as
strategy: Creating a foundation for business execution. Boston, USA: Harvard
Business Press.

(Ross 1973)
Ross, S. A. 1973. "The Economic Theory of Agency: The Principal's Problem,"
The American Economic Review (63:2), pp. 134-139.

(Rouse 2006)
Rouse, W. B. 2006. Enterprise Transformation: Understanding and Enabling

Fundamental Change. Hoboken: John Wiley & Sons.

(Rouse and Baba 2006)
Rouse, W. B., and Baba, M. L. 2006. "Enterprise transformation,"
Communications of the ACM (49:7), pp. 67-72.

(Ruiz-Mercader et al. 2006)
Ruiz-Mercader, J., Merono-Cerdan, A. L., and Sabater-Sanchez, R. 2006.
"Information technology and learning: Their relationship and impact on
organisational performance in small businesses," International Journal of
Information Management (26), pp. 16-29.

(Ryan and Deci 2000)
Ryan, R. M., and Deci, E. L. 2000. "Self-Determination Theory and the



clxxxiv References

Facilitation of Intrinsic Motiva-tion, Social Development and Well-Being," The
American Psychologist (55:1), pp. 68-78.

(Saga and Zmud 1994)
Saga, V. L., and Zmud, R. 1994. "The nature and determinants of information
technology acceptance, routinization and infusion," in Diffusion, Transfer, and

Implementation of Information Technology, L. Levine (ed.). Amsterdam,
Holland: pp. 67-86.

(Salaway 1987)
Salaway, G. 1987. "An Organizational Learning Approach to Information
Systems Development," MIS Quarterly (11:2), pp. 245-264.

(Sambamurthy and Zmud 1999)
Sambamurthy, V., and Zmud, R. W. 1999. "Arrangements for information
technology governance: A theory of multiple contingencies," MIS Quarterly,
pp. 261-290.

(Sambamurthy and Zmud 2000)
Sambamurthy, V., and Zmud, R. W. 2000. "Research Commentary: The
Organizing Logic for an Enterprise’s IT Activities in the Digital Era—A
Prognosis of Practice and a Call for Research," Information Systems Research
(11:2), pp. 105-114.

(Schein 2010)
Schein, E. H. 2010. Organizational Culture and Leadership, (4 ed.). San
Francisco: John Wiley & Sons.

(Schmidt and Buxmann 2011)
Schmidt, C., and 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),

pp. 168-185.

(Schonherr 2004)
Schonherr, M. 2004. "Enterprise Architecture Frameworks," in Enterprise

Application Integration — Serviceorientierung und nachhaltige Architekturen,
S. Aier and M. Schonherr (eds.). Berlin: Gito, pp. 3-48.

(Scott 2013)
Scott, W. R. 2013. Institutions and Organizations: Ideas, Interests, and
Identities, (4 ed.). Thousand Oaks, CA: Sage.

(Scott 2014)
Scott, W. R. (ed.) 2014. Institutions and Organizations: Ideas, Interests, and
Identities. Thousand Oaks, California: Sage.

(Scott and Meyer 1991)
Scott, W. R., and Meyer, J. W. 1991. "The Organization of Societal Sectors:
Propositions and Early Evidence," in The New Institutionalism in
Organizational Analysis, W.W. Powell and P.J. DiMaggio (eds.). Chicago: The
University of Chicago Press, pp. 108-140.



References clxxxv

(Silva and Figueroa 2002)
Silva, L., and Figueroa, E. B. 2002. "Institutional Intervention and the
Expansion of ICTs in Latin America: The case of chile," Information
Technology & People (15:1), pp. 8-26.

(Simon et al. 2013)
Simon, D., Fischbach, K., and Schoder, D. 2013. "An Exploration of Enterprise
Architecture Research," Communications of the Association for Information
Systems (32:1), pp. 1-72.

(Simon 1955)
Simon, H. A. 1955. "A Behavioral Model of Rational Choice," Quarterly
Journal Of Economics (69:1), pp. 99-118.

(Smith and Hasnas 1999)
Smith, J., and Hasnas, J. 1999. "Ethics and Information Systems: The Corporate
Domain," MIS Quarterly (23:1), pp. 109-127.

(Son and Benbasat 2007)
Son, J.-Y., and Benbasat, 1. 2007. "Organizational Buyers' Adoption and Use of
B2B Electronic Marketplaces: Efficiency- and Legitimacy-Oriented
Perspectives," Journal of Management Information Systems (24:1), pp. 55-99.

(Soper 2016)
Soper, D. 2016. "DanielSoper.com," 22.04.2016
(http://www.danielsoper.com/statcalc/calculator.aspx?id=31).

(Soper 2018)
Soper, D. 2018. "DanielSoper.com," 22.04.2018
(http://www.danielsoper.com/statcalc/calculator.aspx?id=31).

(Sowa and Zachman 1992)
Sowa, J. F., and Zachman, J. A. 1992. "Extending and Formalizing the
Framework for Information Systems Architecture," IBM Systems Journal
(31:3), pp. 590-616.

(Spaeth et al. 2015)
Spaeth, S., von Krogh, G., and He, F. 2015. "Research Note—Perceived Firm
Attributes and Intrinsic Motivation in Sponsored Open Source Software
Projects," Information Systems Research (26:1), pp. 224-237.

(Star and Griesemer 1989)
Star, S. L., and Griesemer, J. R. 1989. "Institutional Ecology, 'Translations' and
Boundary Objects: Amateurs and Professionals in Berkeley's Museum of
Vertebrate Zoology, 1907-39," Social Studies of Science (19:3), pp. 387-420.

(Stone 1974)
Stone, M. 1974. "Cross-validity choice and assesment of statistical predictions,"
Journal of the Royal Statistical Society (36:2), pp. 111-147.

(Straub 2012)
Straub, D. 2012. "Does MIS Have Native Theories?," MIS Quarterly (36:2), pp.
iii-xii.



clxxxvi References

(Suchman 1995)
Suchman, M. C. 1995. "Managing Legitimacy: Strategic and Institutional
Approaches," Academy of Management Review (20:3), pp. 571-610.

(Swan et al. 1999)
Swan, J., Newell, S., and Robertson, M. 1999. "Central Agencies in the

Diffusion and Design of Technology: A comparison of the UK and Sweden,"
Organization Studies (20:6), pp. 905-931.

(Swanson and Ramiller 2004)
Swanson, E. B., and Ramiller, N. C. 2004. "Innovating Mindfully with
Information Technology," MIS Quarterly (28:4), pp. 553-583.

(Tallon and Pinsonneault 2011)
Tallon, P. P., and Pinsonneault, A. 2011. "Competing perspectives on the link
between strategic information technology alignment and organizational agility:
insights from a mediation model," MIS Quarterly (35:2), pp. 463-486.

(Tamm et al. 2011)
Tamm, T., Seddon, P. B., Shanks, G., and Reynolds, P. 2011. "How Does
Enterprise Architecture Add Value to Organisations?," Communications of the
Association for Information Systems (28:1), pp. 141-168.

(Taxén and Riedl 2016)
Taxén, L., and Riedl, R. 2016. "Understanding Coordination in the Information
Systems Domain: Conceptualization and Implications," Journal of Information
Technology Theory and Application (JITTA) (17:1), pp. 5-40.

(Teece et al. 1997)
Teece, D. J., Pisano, G., and Shuen, A. 1997. "Dynamic Capabilities and
Strategic Management," Strategic Management Journal (18:7), pp. 509-533.

(Teo et al. 2003)
Teo, H. H., Wei, K. K., and Benbasat, 1. 2003. "Predicting Intention to Adopt
Interorganizational Linkages: An Institutional Perspective," MIS Quarterly
(27:1), pp. 19-49.

(The Open Group 2011)
The Open Group. 2011. TOGAF Version 9.1. Zaltbommel: Van Haren
Publishing.

(The Open Group 2018)
The Open Group. 2018. TOGAF Version 9.2.

(Thomas 1957)
Thomas, J. 1957. "Effects of facilitative role interdependence on group
functioning," Human Relations (19), pp. 347-366.

(Thornton and Ocasio 1999)
Thornton, P. H., and Ocasio, W. 1999. "Institutional Logics and the Historical
Contingency of Power in Organizations: Executive Succession in the Higher
Education Publishing Industry, 1958-1990," American Journal of Sociology
(105:3), pp. 801-843.



References clxxxvil

(Tilesik 2010)
Tilesik, A. 2010. "From ritual to reality: Demography, ideology, and
decoupling in a post-communist government agency," Academy of Management
Journal (53:6), pp. 1474-1498.

(Tremblay et al. 2010a)
Tremblay, M. C., Hevner, A. R., and Berndt, D. J. 2010a. "Focus Groups for
Artifact Refinement and Evaluation in Design Research," Communications of
the Association for Information Systems (26:27), pp. 599-618.

(Tremblay et al. 2010b)
Tremblay, M. C., Hevner, A. R., and Berndt, D. J. 2010b. "The Use of Focus
Groups in Design Science Research," in Design Research in Information
Systems: Theory and Practice, A.R. Hevner and S. Chatterjee (eds.). Boston,
MA: Springer.

(Trkman et al. 2010)
Trkman, P., McCormack, K., de Oliveira, M. P. V., and Ladeira, M. B. 2010.
"The impact of business analytics on supply chain performance," Decision
Support Systems (49:3), pp. 318-327.

(Tsai 2002)
Tsai, W. 2002. "Social Structure of “Coopetition” Within a Multiunit
Organization: Coordination, Compe-tition, and Intraorganizational Knowledge
Sharing," Organization Science (13:2), pp. 179-190.

(Urbach and Ahlemann 2010)
Urbach, N., and Ahlemann, F. 2010. "Structural Equation Modeling in
Information Systems Research Using Partial Least Squares," Journal of
Information Technology Theory and Application (11:2), pp. 5-40.

(Van de Ven et al. 1976)
Van de Ven, A. H., Delbecq, A. L., and Koenig, R., Jr. 1976. "Determinants of
Coordination Modes Within Organizations," American Sociological Review
(41:2), pp. 322-338.

(Van Dick et al. 2006)
Van Dick, R., Grojean, M. W., Christ, O., and Wieseke, J. 2006. "Identity and
the extra mile: Relationships between organizational identification and
organizational citizenship behaviour," British Journal of Management (17:4),

pp- 283-301.

(Van Steenbergen 2011)
van Steenbergen, M. 2011. "Maturity and Effectiveness of Enterprise
Architecture." Utrecht: Utrecht University.

(Van Steenbergen and Brinkkemper 2009)
van Steenbergen, M., and Brinkkemper, S. 2009. "The architectural dilemma:

Division of work versus knowledge integration," International Workshop on
Business/IT Alignment and Interoperability (BUSITAL 2009).



clxxxviii References

(Venkatesh 2000)
Venkatesh, V. 2000. "Determinants of Perceived Ease of Use: Integrating
Control, Intrinsic Motivation, and Emotion into the Technology Acceptance
Model," Information Systems Research (11:4), pp. 342-365.

(Venkatesh et al. 2013)
Venkatesh, V., Brown, S. A., and Bala, H. 2013. "Bridging the qualitative-
quantitative divide: Guidelines for conducting mixed methods research in
information systems," MIS Quarterly (37:1), pp. 21-54.

(Victor and Blackburn 1987)
Victor, B., and Blackburn, R. S. 1987. "Interdependence: An alternative
conceptualization," Academy of Management Review (12:3), pp. 486-498.

(Von Krogh et al. 2012)
Von Krogh, G., Haefliger, S., Spaeth, S., and Wallin, M. W. 2012. "Carrots and
rainbows: Motivation and social practice in open source software
development," MIS Quarterly (36:2), pp. 649-676.

(Von Neumann and Morgenstern 1944)
Von Neumann, J., and Morgenstern, O. 1944. Theory of games and economic
behavior. Princeton, NJ: Princeton University Press.

(Wade et al. 2006a)
Wade, M., Biehl, M., and Kim, H. 2006a. "If the Tree of IS Knowledge Falls in
a Forest, Will Anyone Hear?: A Commentary on Grover et al," Journal of the
Association for Information Systems (7:5), pp. 326-335.

(Wade et al. 2006b)
Wade, M., Biehl, M., and Kim, H. 2006b. "Not Information Systems is " a
Reference Discipline (And What We Can Do About It)," Journal of the
Association for Information Systems (7:5), pp. 247-269.

(Walsham 2006)
Walsham, G. 2006. "Doing interpretive research," European Journal of
Information Systems (15:3), pp. 320-330.

(Wang and Swanson 2007)
Wang, P., and Swanson, E. B. 2007. "Launching Professional Services
Automation: Institutional entrepreneurship for information technology
innovations," Information and Organization (17), pp. 59—-88.

(Wasko and Faraj 2005)
Wasko, M. M., and Faraj, S. 2005. "Why Should I Share? Examining Social

Capital and Knowledge Contribution in Electronic Networks of Practice," MIS
Quarterly (29:1), pp. 35-57.

(Wasko et al. 2004)
Wasko, M. M., Faraj, S., and Teigland, R. 2004. "Collective Action and
Knowledge Contribution in Electronic Networks of Practice," Journal of the
Association for Information Systems (5:11-12), pp. 93-513.



References clxxxix

(Watts and Strogatz 1998)
Watts, D. J., and Strogatz, S. H. 1998. "Collective dynamics of 'small-world'
networks," Nature (393), pp. 440-442.

(Webster and Watson 2002)
Webster, J., and Watson, R. T. 2002. "Analyzing the Past to Prepare for the
Future: Writing a Literature Review," MIS Quarterly (26:2), pp. 13-23.

(Weiss 2014)
Weiss, S. 2014. "Institutionalizing Architectural Coordination in
Organizations." University of St. Gallen, St. Gallen.

(Weiss et al. 2013)
Weiss, S., Aler, S., and Winter, R. 2013. "Institutionalization and the
Effectiveness of Enterprise Architecture Management," International
Conference on Information Systems (ICIS 2013), Milano, Italy.

(Weiss and Winter 2012)
Weiss, S., and Winter, R. 2012. "Development of Measurement Items for the
Institutionalization of Enterprise Architecture Management in Organizations,"
Trends in Enterprise Architecture Research and Practice Driven Research on
Enterprise Transformation, S. Aier, M. Ekstedt, F. Matthes, E. Proper and J.L.
Sanz (eds.), Barcelona: Springer, pp. 268—283.

(Wiersma 1992)
Wiersma, U. J. 1992. "The effects of extrinsic rewards in intrinsic motivation:

A meta-analysis," Journal of Occupational Organizational Psychology (65), pp.
101-114.

(Williams and Karahanna 2013)
Williams, C. K., and Karahanna, E. 2013. "Causal Explanation in the
Coordinating Process: A Critical Realist Case Study of Federated IT
Governance Structures," MIS Quarterly (37:3), pp. 933-938.

(Wilson and Henseler 2007)
Wilson, B., and Henseler, J. 2007. "Modeling reflective higher-order constructs

using three approaches with PLS path modeling: a Monte Carlo comparison,"
ANZMAC.

(Winter 2014)
Winter, R. 2014. "Architectural Thinking," Business & Information Systems
Engineering (6:6), pp. 361-364.

(Winter and Fischer 2006)
Winter, R., and Fischer, R. 2006. "Essential Layers, Artifacts, and
Dependencies of Enterprise Architecture," EDOC Workshop on Trends in
Enterprise Architecture Research (TEAR 2006), 1.C. Society (ed.), Hong Kong:
IEEE Computer Society.

(Winter and Fischer 2007)
Winter, R., and Fischer, R. 2007. "Essential Layers, Artifacts, and



cXC References

Dependencies of Enterprise Architecture," Journal of Enterprise Architecture
(3:2), pp. 7-18.

(Winter et al. 2014)
Winter, R., Legner, C., and Fischbach, K. 2014. "Introduction to the Special
Issue on Enterprise Architecture Management," Information Systems And E-
Business Management (12), pp. 1-4.

(Winter et al. 2012)
Winter, R., Townson, S., Uhl, A., Labusch, N., and Noack, J. 2012. "Enterprise
Architecture and Transformation: The Differences and the Synergy Potential of
Enterprise Architecture and Business Transformation Management," 360° — The
Business Transformation Journal, pp. 22-31.

(Yeh 2005)
Yeh, Y.-P. 2005. "Identification of factors affecting continuity of cooperative
electronic supply chain relationships; empirical case of the Taiwanese motor

industry," Supply Chain Management: An International Journal (10:4), pp.
327-335.

(Yin 2003)
Yin, R. K. 2003. Case Study Research. Design and Methods, (3 ed.). Thousand
Oaks, London, New Delhi: Sage.

(Ylimaki 2006)
Ylimaki, T. 2006. "Potential Critical Success Factors for Enterprise
Architecture," Journal of Enterprise Architecture (2:4), pp. 29-40.

(Ylimaki and Halttunen 2006)
Yliméki, T., and Halttunen, V. 2006. "Method engineering in practice: A case
of applying the Zachman framework in the context of small enterprise

architecture oriented projects," Information Knowledge Systems Management
(5:3), pp. 189-2009.

(Yuan et al. 2006)
Yuan, Y. C., Gay, G., and Hembrooke, H. 2006. "Focused Activities and the
Development of Social Capital in a Distributed Learning “Community”," The
Information Society (22), pp. 25-39.

(Zachman 1987)
Zachman, J. A. 1987. "A Framework for Information Systems Architecture,"
IBM Systems Journal (26:3), pp. 276-292.

(Zeitlyn 2003)
Zeitlyn, D. 2003. "Gift Economies in the Development of Open Source

Software: Anthropological Reflections," Research Policy (32:7), pp. 1287-
1291.

(Zhao et al. 2011)
Zhao, K., Xia, M., and Shaw, M. J. 2011. "What Motivates Firms to Contribute
to Consortium-Based E-Business Standardization?," Journal of Management
Information Systems (28:2), pp. 305-334.



References cxcl

(Zucker 1977)
Zucker, L. G. 1977. "The Role of Institutionalization in Cultural Persistence,"
American Sociological Review (42:5), pp. 726-743.

(Zucker 1987)
Zucker, L. G. 1987. "Institutional Theories of Organization," Annual Review of
Sociology (13), pp. 443-464.






Appendix A — Measurement Scales of Cooperative Learning

cxciii

Appendix A — Measurement Scales of Cooperative Learning

Construct Measurement item Ld. | zval
Expl Our organization values enactive liaisoning for | 0.79 | 19.48
cross-functional activities.
Exp2 Our organization values forming teams for con- | 0.72 | 11.38
% ducting experiments, and sharing results with other
E departments.
Q
= | Exp3 Our organization values developing and sharing | 0.86 | 30.07
s new values and thoughts.
Exp4 Our organization values sharing and trying to un- | 0.80 | 16.88
derstand management visions through communica-
tions with fellows.
Tacl Our organization values gathering information | 0.72 | 10.45
from different internal units/departments.
Tac2 Our organization values sharing information with | 0.72 | 11.12
external stakeholders.
% Tac3 Our organization values engaging in dialogue with | 0.68 | 9.04
% competitors.
& | Tacd Our organization values discussing new plans and | 0.77 | 15.82
future opportunities within the organization.
Tac5 Our organization values creating a work environ- | 0.77 | 17.74
ment that allows peers to understand the craftsman-
ship and expertise.
Intd1 In our teamwork, we make sure that everyone | 0.59 | 6.46
learns from each other.
Intd2 In our teamwork, our job is not finished until every | 0.59 | 5.16
team member has finished his or her job.
g |Intd3 In our teamwork, our performance evaluations de- | 0.49 | 4.16
5 pend in part on how much all team members learn.
<
5 | Intd4 In our teamwork, I make sure that all other team | 0.64 | 7.35
_o§" members learn.
% Intd5 In our teamwork, the work steps are divided up so | 0.46 | 3.73
— that everyone has a part to contribute.
Intd6 In our teamwork, we have to share work material in | 0.49 | 3.25
order to complete the project.
Intd7 In our teamwork, everyone’s ideas are needed if we | 0.66 | 8.61
are going to be working successfully.
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effectively fosters communication across organiza-
tional units.

Intd8 In our teamwork, I am dependent on other team | 0.57 | 6.12
members' knowledge for completing my part of the
project.
Intal In our team, I like to share my ideas and work ma- | 0.74 | 6.52
terial with other members of the team.
Inta2 In our team, I can learn important things from other | 0.82 | 14.68
team members.
=
.2 | Inta3 In our team, I like to help my team members. 0.79 19.71
;f Inta4 In our team, it is useful to help other team members | 0.74 | 12.25
= learn.
Inta5 In our team, I like to cooperate with my team mem- | 0.83 | 14.41
bers.
Inta6 Members of our team learn a lot of important things | 0.69 | 13.94
from each other.
Eval In our team, we take time to examine areas in which | 0.84 | 23.17
£ we can deepen our skills and experience.
g Eva2 We rarely stop to consider how we can work better | 0.87 | 29.78
T;s as a team.
M | Eva3 We have recently discussed the strengths and weak- | 0.71 | 7.44
nesses of our work on a particular project/job.
S Pefftl The quality of the project deliverables in our organ- | 0.91 | 46.89
e v ization is high.
8 % Pefft2 The projects in our organization meet the desired | 0.90 | 41.45
= = requirements.
A Pefft3 Project scopes can be changed effectively. 0.77 | 14.51
Peffcl The projects in our organization meet their budgets. | 0.70 | 9.04
_ 2| Peffc2 | The projects in our organization meet their dead- | 0.82 | 21.39
85 lines.
E t.é) Peffc3 The complexity of the projects in our organization | 0.59 | 6.13
= are manageable.
Peffc4 | Project scopes can be changed efficiently. 0.71 | 10.26
Ewefftl | The optimization of our organization’s information | 0.75 | 13.03
systems often leads to organization-wide (instead
3 v of local) benefits.
i % Ewefft2 | Our organization's information systems landscape | 0.82 | 25.01
2.2 supports the operational alignment of business and
Q
52 IT.
5 M | Ewefft3 | Our organization's information systems landscape | 0.89 | 42.65
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Ewefft4 | Our organization's information systems landscape | 0.86 | 26.62
supports the strategic alignment of business and IT.
Ewefft5 | Our organization's information systems landscape | 0.79 | 16.11
enables effective cooperation.
Eweffcl | Our organization's information systems fulfill busi- | 0.58 | 5.57
ness requirements.
Eweffc2 | Our organization's information systems follow set | 0.64 | 7.95
standards.
o Eweffc3 | Our organization's information systems are consol- | 0.78 | 19.55
'E > idated enterprise-widely.
2 @ Eweffc4 | The complexity of our organization's information | 0.51 | 4.61
‘é é’ systems landscape is low.
é’ = | Eweffc5 | The cost of our organization's information systems | 0.68 | 8.93
H landscape are low.
Eweffc6 | Our organization's information systems landscape | 0.79 | 17.19
is cost-efficient.
Eweffc7 | Our organization's information systems landscape | 0.78 | 16.11
enables efficient cooperation.

Table 27: Measurement Items of Cooperative Learning (Brosius et al. 2016a)
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Con- | Construct Con- Composite | Cronbach’s | AVE R Q
struct struct- | Reliability | Alpha Squared | Squared
Order ID (CR) (CA) (R?) (Q%)
LOC | Explicitness Exp 0.87 0.80 0.63 0.84 0.51
LOC | Tacitness Tac 0.85 0.78 0.54 10.86 0.46
Interdepend- 0.23
LOC | ence Intd 0.79 0.69 0.32 |0.71
LOC | Interaction Inta 0.90 0.86 0.59 10.77 0.45
LOC | Evaluation Eva 0.85 0.74 0.66 |0.49 0.32
Project 0.46
LOC |effectiveness | Pefft 0.90 0.83 0.74 10.83
Project 0.25
LOC | efficiency Peffe 0.80 0.67 0.50 |0.80
Enterprise-
LOC |wide Ewefft |0.91 0.88 0.68 10.83 0.55
effectiveness
Enterprise-
LOC |wide Eweffc |0.86 0.81 0.47 |0.82 0.38
efficiency
Hoc |Knowledge 16 9 0.87 0.49
acquisition —_—
Hoc | Cooperative |y 0.88 0.86 032 (023  [0.07
learning
Hoc | Project Pp 0.87 0.82 0.50 [0.06  [0.03
performance
Enterprise-
HOC | wide Ewp 0.91 0.89 0.46 10.27 0.12
performance

Table 28: Overview of Constructs of Cooperative Learning (Brosius et al. 2016a)
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ing
VAVE | Cl Ewp |Ka Pp
Cl 0.57
Ewp |0.28 |0.68
Ka 048 (044 |0.70
Pp 0.25 1050 (044 |0.71

Table 29: Construct Correlations of Cooperative Learning (Brosius et al. 2016a)
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Appendix D — Heterotrait-Monotrait Ratio of Cooperative

Learning
Cl Ewp |Ka Pp
Cl
Ewp 0.35
Ka 0.55 |0.50
Pp 0.31 059 |0.53

Table 30: Heterotrait-Monotrait Ratio of Cooperative Learning (Brosius et al. 2016a)
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Construct Measurement item Ld. | #val.
Coel | IT boards or governance committees enforce the | 0.82 | 22.51
adoption of enterprise-wide objectives.
g g Coe2 | There are well-defined procedures through which | 0.79 | 17.71
% 7 enterprise-wide objectives are enforced.
o o
O & |Coe3 |Local IT design decisions that violate enterprise- | 0.76 | 12.27
wide objectives are tracked and sanctioned consist-
ently.
Norl Local IT project teams believe in the value of enter- | 0.72 | 12.50
prise-wide objectives.
Nor2 Local IT project teams actively promote the consid- | 0.84 | 28.54
eration of enterprise-wide objectives.
SO Nor3 Local IT project teams expect the consideration of | 0.74 | 11.86
= 5 enterprise-wide objectives.
g S | Nor4 | Project sponsors believe in the value of enterprise- | 0.78 | 14.44
Z A wide objectives.
Nor5 Project sponsors actively promote the consideration | 0.79 | 19.28
of enterprise-wide objectives.
Nor6 Project sponsors expect the consideration of enter- | 0.73 | 13.39
prise-wide objectives.
Miml | The competitive work conditions within local IT | 0.83 | 21.55
project teams require the adoption of enterprise-
wide objectives.
o % | Mim2 | The competitive work environment around local IT | 0.84 | 20.42
3 ‘é project teams requires the adoption of enterprise-
; @ wide objectives.
A | Mim3 | Success of local IT projects that adopt enterprise- | 0.84 | 27.58
wide objectives is visible to others.
Mim4 | Benefits of local IT projects that adopt enterprise- | 0.85 | 27.64
wide objectives are visible to others.
» | Stal Local IT project representatives participate in nego- | 0.80 | 14.10
53 tiating a common vision of target architectures.
5 % Sta2 Local IT project representatives participate in nego- | 0.88 | 28.67
gE)D =4 tiating a strategy for the use of target architectures.
§0 % Sta3 Local IT project representatives participate in estab- | 0.83 | 21.22
Q2 lishing processes to monitor the conformity of their
~ design decisions to architecture artifacts (e.g., target
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architectures, rules, procedures, standards, princi-
ples).
Stad Local IT project representatives participate in de- | 0.82 | 17.86

veloping architecture artifacts (e.g., target architec-
tures, rules, procedures, standards, principles).

Awal | Local IT project teams are aware of the importance | 0.71 | 12.35
of considering enterprise-wide objectives in their
design decisions.

Awa2 | Local IT project teams are aware of architecture ar- | 0.84 | 26.58
tifacts (e.g., target architectures, rules, procedures,
standards, principles).

Awareness

Awa3 | Local IT project teams are trained to consider enter- | 0.84 | 25.99
prise-wide objectives in their design decisions.

Awa4 | Local IT project teams are trained to apply architec- | 0.84 | 26.82
ture artifacts (e.g., target architectures, rules, proce-
dures, standards, principles).

Undl | Local IT project teams have a common understand- | 0.74 | 13.57
ing of enterprise-wide objectives.

Und2 | Local IT project teams have a common understand- | 0.86 | 30.90
ing of architecture artifacts (e.g., target architec-
tures, rules, procedures, standards, principles).

Und3 | Local IT project teams understand how to consider | 0.77 | 11.94
enterprise-wide objectives in their design decisions.

Understanding

Und4 | Local IT project teams understand how to consider | 0.82 | 21.73
architecture artifacts (e.g., target architectures,
rules, procedures, standards, principles).

Usel Enterprise-wide objectives are reflected in the ob- | 0.81 | 16.11
jectives of local IT project teams.

Use2 Enterprise-wide objectives are reflected in local IT | 0.85 | 22.10
design decisions.

Use3 | Enterprise-wide objectives are routinized in tasks | 0.86 | 28.25
and activities of local IT project teams.

Use

Use4 | Architecture artifacts (e.g., target architectures, | 0.77 | 16.92
rules, procedures, standards, principles) are rou-
tinely applied in local IT design decisions.

Isel The IT systems of our organization are rather con- | 0.90 | 48.45
solidated.

IS
Efficiency

Ise2 The IT systems of our organization have only little | 0.88 | 33.39
redundancies.
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Ise3 IT system components are rather standardized in | 0.80 | 17.01
our organization.

Isfl A common view on our customer is available to any | 0.85 | 26.72
authorized user in our organization.

Isf2 Interfaces are transparent and allow simple access | 0.77 | 13.31
to most applications.

IS
Flexibility

Isf3 The development of new applications is facilitated | 0.80 | 14.51
by existing, reusable application components.

Table 31: Measurement Scales of EA Assimilation (Brosius et al. 2018a)
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Construct-

Order | Construct D CR |CA |AVE |R? Q?

Lower | Coercive Pressures Coe 0.83 |0.70 |0.62 ]0.55 |0.33
Lower | Normative Pressures Nor 090 |0.86 |(0.59 [0.79 |047
Lower | Mimetic Pressures Mim 091 |0.86 [0.71 [0.65 |0.47
Lower | Awareness Awa 0.88 [0.82 |0.65 [0.84 |0.55
Lower | Understanding Und 0.87 |0.81 [0.63 |0.82 [0.52
Lower | Use Use 0.89 10.84 |0.67 |0.78 |0.51
Lower | IS Efficiency Ise 0.90 |0.83 [0.74 10.83 |0.63
Lower | IS Flexibility Isf 0.85 10.73 10.65 ]0.79 |0.51
Higher | Institutional Pressures Inp 091 |09 044 |- -

Higher g?aiaeghiﬁ;tsomcal Lse 0.90 |0.85 [0.69 [0.22 [0.14
Higher | EA Assimilation Asi 093 1092 ]0.53 [0.50 |0.25

Table 32: Construct Statistics of EA Assimilation (Brosius et al. 2018a)
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VAVE |Inp |Lse |Asi |Eao
Inp 0.66

Lse 047 |0.83

Asi 059 [0.63 |0.73

Eao 036 032 045 |0.75

Table 33: Construct Correlations of EA Assimilation (Brosius et al. 2018a)
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Inp Lse | Asi Eao
Inp
Lse 0.54
Asi 0.65 |0.71
Eao 0.51 [0.38 |0.51

Table 34: Heterotrait-Monotrait Ratio of EA Assimilation (Brosius et al. 2018a)
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