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Abstract
Enterprise Architecture Management (EAM) is discussed in academia and
industry as a vehicle to guide IT implementations, alignment, compliance
assessment, or technology management. Still, a lack of knowledge prevails
about how EAM can be successfully used, and how positive impact can be
realized from EAM. To determine these factors, we identify EAM success factors
andmeasures through literature reviews and exploratory interviews and propose
a theoretical model that explains key factors and measures of EAM success. We
test our model with data collected from a cross-sectional survey of 133 EAM
practitioners. The results confirm the existence of an impact of four distinct EAM
success factors, ‘EAM product quality’, ‘EAM infrastructure quality’, ‘EAM service
delivery quality’, and ‘EAM organizational anchoring’, and two important EAM
success measures, ‘intentions to use EAM’ and ‘Organizational and Project
Benefits’ in a confirmatory analysis of the model. We found the construct ‘EAM
organizational anchoring’ to be a core focal concept that mediated the effect of
success factors such as ‘EAM infrastructure quality’ and ‘EAM service quality’ on
the success measures. We also found that ‘EAM satisfaction’ was irrelevant to
determining or measuring success. We discuss implications for theory and EAM
practice.

Keywords: enterprise architecture; Enterprise Architecture Management; critical success
factors; PLS; structural equation modeling

Introduction
To deal with the complexity of their corporate IT environments, many
organizations employ enterprise architectures (EAs). These contain struc-
tured and aligned collections of plans for the integrated representation of
the business and information technology landscape of the enterprise, in its
past, current, and future states (Niemann, 2006). Enterprise Architecture
Management (EAM) describes the management activities conducted in an
organization to install, maintain and purposefully develop an organization’s
EA (Aier et al, 2011). It captures all those processes, methods, tools, and
responsibilities necessary to deal with the different architectural layers of an
EA when attempting to build a holistic and integrated view of the enterprise
(The Open Group, 2009).
Large organizations across all industries employ EAM toward various ends,

for instance, as a management tool to guide IT implementations (Ross et al,
2009), business-IT alignment (Henderson & Venkatraman, 1999), compliance
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assessment (Foorthuis et al, 2012), technologymanagement
(Boh & Yellin, 2007), and corporate strategic management
(Simon et al, 2014). A survey of enterprise architects showed
that EAM goals can range from fostering innovation to
improving standardization, interoperability, and business-
IT alignment (Winter et al, 2010), and other studies have
found that organizations make substantial investments in
their EAM programs (Morganwalp & Sage, 2004). A recent
survey indicated that CIOs consider the management of
their EA one of their most pressing concerns and the most
time-consuming activity (Luftman & Zadeh, 2011).
Although EAM has gained popularity as a management

instrument in business and IT over the last decade (e.g.,
Salmans & Kappelmann, 2010), adoption issues prevail
(Simon et al, 2014). Many organizations still behold EAM
as an abstract concept that demands significant invest-
ment, but whose benefits have not yet been proven
(Rodrigues & Amaral, 2010). Indeed, several organizations
consider their EAM programs to be a failure because they
have not been able to justify their investments in EAM
(Morganwalp & Sage, 2004).
For these reasons, there is an interest to examine both

the outcomes of EAM in organizations as well as the
principles that lead to effective EAM. That is, there is an
interest in ascertaining which benefits accrue from EAM
(e.g., Boucharas et al, 2010a; Tamm et al, 2011; Simon et al,
2014) and which critical factors relate to success of EAM
(Schmidt & Buxmann, 2011; Weiss et al, 2013). However,
while EA-related issues have been examined in the litera-
ture since the late 1980s (Simon et al, 2013), substantive
theoretical and empirical contributions have largely been
absent until recently (Tamm et al, 2011). Boh & Yellin
(2007) examined the use of EA standards in the manage-
ment of IT infrastructures across business units. Schmidt &
Buxmann (2011) examined the achievement of IT benefits
such as flexibility and efficiency through EAM implemen-
tation, and recently Weiss et al (2013) examined how EAM
institutionalization mechanisms affected firm-level bene-
fits achieved through EAM.
Notwithstanding these research efforts, the existing

view on both EAM success factors and success measures
remains incomplete and fragmented. Notably, examina-
tions of EAM success measures have so far largely focused
on IT-level benefits (Boh & Yellin, 2007; Schmidt &
Buxmann, 2011) but not yet, for instance, on project
levels. Existing studies of EAM success factors have largely
studied EAM adoption during implementation (Schmidt &
Buxmann, 2011) or institutionalization (Weiss et al, 2013)
phases but not yet, for instance, on post-implementation
stages of EAM use.
We seek to complement and extend the existing works

by developing knowledge about EAM success factors at a
post-implementation stage and by focusing not on IT but
rather project- and organizational-level benefits. Our goal
is to add to the existing literature by developing and
empirically testing a comprehensive EAM success factor
model that encompasses, explains, and measures the
realization of success measures such as continued use,

satisfaction, and business- and IT-centric EAM benefits on
an organizational and project level.
This paper offers three central contributions. First, we

present a theoretically developed and empirically vali-
dated model of success factors and measures of EAM. Our
model assists organizations in anticipating and assessing
both the critical factors as well as the relevant metrics for
successful EAM. Second, in the process we provide a
rigorously developed and tested measurement instrument
that allows organizations and researchers alike to rigor-
ously measure success metrics such as project and organi-
zational benefits, which could, for instance, be leveraged
in future research on benefit realization from EAM (e.g.,
Boucharas et al, 2010a). Third, foreshadowing our ensuing
discussion, we extend the emerging literature on EAM by
providing an empirically developed understanding of the
role of organizational anchoring as a critical EAM success
factor (e.g., Aier, 2014).
In the next section, we discuss the relevant background.

The section after that describes the approach taken to
develop and operationalize a conceptual model. The fol-
lowing section discusses the design of research method
and measurement instrument. The empirical evaluation of
our proposed model is described in terms of measurement
model analysis in the subsequent section and structural
model analysis in the following section. In the section
after that we examine the data from the viewpoints of
different EAM stakeholders. Then we provide a discussion
of findings and contribution. The following section out-
lines the implications of this research. Finally, we elaborate
on the limitations of this study and conclude with a review
of contributions.

Research background

Enterprise Architecture Management
Our work concerns the management of EAs, that is, the
management activities conducted in an organization to
install, maintain, and purposefully develop an organiza-
tion’s EA (Aier et al, 2011). EAs define the inherent
structure of the … main components of [an] organization, its
information systems, the ways in which these components work
together […] to achieve defined business objectives, and the way
in which the information systems support the business processes
of the organization (Kaisler et al, 2005). They are common
design vehicles used by organizations in contexts such as
IT implementations (Ross et al, 2009), business-IT align-
ment (Winter et al, 2010; Luftman & Zadeh, 2011),
compliance assessment (Foorthuis et al, 2012), or technol-
ogy management (Boh & Yellin, 2007).
Common aims of EAM in organizations are to link

business strategy formulation and the actual implementa-
tion of these strategies in an organization’s processes and IT
systems. By means of such aims, EAM is argued to be
instrumental for governing an organization’s continuous
improvement process by first constituting the interface
between business strategy and its implementation, and
second supporting the development of solution architectures
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(Tamm et al, 2011). EAM builds on a comprehensive set of
concepts and tools for the holistic management of an
organization’s operating platform (Ross et al, 2009), which
can be structured in three different areas:

● EAM products contain the documentation of the EA and
related decision making. Four different EAM products
can be distinguished that differ with respect to their
time-reference:

(1) the ‘as-is architecture’, which describes the cur-
rently implemented operational environment;

(2) the ‘to-be architecture’, which describes the
desired future target state;

(3) the roadmap, which describes the transformation
path from the as-is to the to-be architecture
(Smolander et al, 2008); and

(4) EA principles, which provide guidelines and ratio-
nales for the development and re-evaluation of the
EA (Richardson et al, 1990).

● EAM infrastructure describes the formal foundation on
which EAM operates. It includes governance aspects
such as the formal mandate of EAM, the extent of
centralization of EAM-related decision making, and the
formally defined governance mechanisms for EAM-
related decision making. Further, it covers available
supporting instruments such as EAM frameworks, soft-
ware tools, and reference architectures. And finally, it
covers the available resources such as people skills and
financial resources.

● EAM services are the collection of activities and support
that is offered by EAM to the organization or to trans-
formation projects. It includes services related to general
communication with all EAM stakeholders, the support
and advice of the management in EAM-related topics,
and the active support of transformation initiatives and
other projects.

On basis of this conceptualization, we observe that
stakeholders can have two perspectives on EAM: they can
be contributing, for instance by being involved in creating
EA products, by participating in meetings related to EAM
governance, or providing mandate and general support, or
they can be benefiting, for example, by consuming EAM
services and using EA products. EAM Benefits thus describe
the positive impacts that flow from EAM use to indivi-
duals, groups, projects, or organizations.
In this research, we focus on how stakeholders achieve

positive impacts from EAM by using EAM products and
services provided via the EAM infrastructure. In this line,
intended EAM use, defined as the degree to which stake-
holders intend to continue to engage with EAM by using
EAM products and services via the EAM infrastructure in
the future for either contributions or benefits, describes a
relevant success metric for EAM in terms of whether or not
relevant stakeholders plan to continuously engage and
employ EAM for their purposes. This is even more impor-
tant since usage purposes may encompass a wide range of

EAM application contexts, such as its use as a means to
facilitate enterprise transformation but also its use for
purposes such as organizational analysis of inconsisten-
cies, redundancies, and potential synergies, or as a tool to
examine alignment or governance issues (Op’t Land et al,
2009).
Table 1 provides a summary of the relevant conceptual

foundations for our study.

Empirical studies on EAM
While much of the historical EAM research has been
conceptual (e.g, Boucharas et al, 2010b) or design-oriented
in nature (e.g, Aier &Winter, 2009), recent years have seen
a strong increase in interest in managerial topics in EAM
(Winter et al, 2014). With the renewed focus in EA
management, the share of empirical studies on EAM has
also increased. Table 2 summarizes key empirical contribu-
tions to EAM research, and positions the study reported in
this paper against the background of related empirical
studies.
Several observations can be made in reference to the

summary of related work in Table 2. First, we note that in
recent years several key contributions have been made to
establish an empirical body of knowledge on EAM across
several phases of its lifecycle from design (Bruls et al, 2010;
Aier, 2014) to implementation (Schmidt & Buxmann,
2011; Löhe & Legner, 2014) and institutionalization
(Weiss et al, 2013) phases of EAM adoption. We now add
to this literature by focusing on post-implementation use of
EAM, thereby also extending the knowledge around appli-
cations of EAM in use (Simon et al, 2014). Second, we note
that knowledge has increasingly accumulated about value
(Tamm et al, 2011), outcomes (Boh & Yellin, 2007), and
benefits (Weiss et al, 2013) as success measures of EAM in
organizations. A large share of these assessments has either
focused on the realization and type of IT-level benefits
such as achievements of flexibility and efficiency (Schmidt
& Buxmann, 2011) or the reduction of heterogeneity and
replication of IT infrastructure (Boh & Yellin, 2007), or on
a firm-level general assessment of benefits such as process
standardization, coordination of change, and strategy
realization (e.g., Foorthuis et al, 2010; Weiss et al, 2013).
We add to this an understanding and differentiation of
project and organizational benefits that accrue from EAM use.

Conceptual basis
The focus of our research is to investigate the factors and
measures of successful EAM practices that are active in an
organization (albeit potentially at different levels and in
different formats). Thus, our research takes place in the
post-adoption phase (Jasperson et al, 2005) after EAM has
been installed, and it examines the use of EAM and the
consequences that stem from its use, rather than the
determinants or consequences that stem from a decision
to adopt EAM.
A suitable framework that identifies different dimen-

sions of success factors as well as dimensions of success
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Table 2 Relationship of current study to related works

Reference Summary of contributions Focus Research
method

Stakeholder
perspective

Examined outcomes

Boh & Yellin (2007) Identification of four key
governance mechanisms for EA
standards management

Use of EA standards Survey Chief architects IT infrastructure management
(heterogeneity, replication,
application, integration)

Bruls et al (2010) Formulation of prescriptive
criteria to create and refine
domain architectures

Design of EAs Multiple
case study

EA designers —

Schmidt & Buxmann
(2011)

Evaluation of success factors and
outcomes from EAM
implementations

Implementation of
EAM

Survey EAM providers (e.g.,
chief architects,
heads of IT function)

IT benefits (flexibility and
efficiency)

Weiss et al (2013) Evaluation of the factors that
influence the institutionalization
of EAM

Institutionalization
of EAM

Survey Members of the
EAM function

Organizational benefits

Aier (2014) Evaluation of the role of
organizational culture for the
mechanisms and effects of EA
principles

EA design
principles

Survey Members of the
EAM function

Utility of EAs

Simon et al (2014) Development of a comprehensive
business architecture framework

EA applications for
corporate strategic
management

Qualitative
interviews

Strategy directorate
(e.g., head of
corporate strategy)

Applicability of EAs

Löhe & Legner
(2014)

Development of a design theory
for EAM implementation

Implementation of
EAM

Multiple
case study

Various roles
involved in EAM
setup and
implementation

—

This study Evaluation of success factors and
measures of EAM use

Post-
implementation use
of EAM

Survey EAM end users Organizational and project
benefits

Table 1 Overview of key concept definitions

Concept Definition Relevant literature Relevance to this study

Enterprise
architecture
(EA)

The inherent structures of the main components of
an organization, its information systems, the ways in
which these components work together to achieve
defined business objectives, and the way in which
the information systems support the business
processes of the organization

Kaisler et al (2005) Representation artifact, the practices
around which are the core phenomena of
interest in our study

Enterprise
Architecture
Management
(EAM)

The management activities conducted in an
organization to install, maintain and purposefully
develop an organization’s EA

Aier et al (2011) The management practices (viz., the
installation, maintenance, development
and use of a coherent set of architecture
principles, models, services, and
governance structures) is the unit of analysis
in our paper

Intended EAM
use

The extent to which EAM stakeholders intend to
continue to engage in EAM

Adapted from definitions of
continued usage intentions
in Bhattacherjee (2001);
Recker (2010)

Key success metrics of EAM and key
component in our theory

Benefits EAM stakeholders’ perceptions of the extent to
which EAM yields positive organizational and project
impacts

Foorthuis et al (2010)

EAM success
factors

Relevant EAM products, infrastructure or service
concepts that are critical to attaining EAM goals

Adapted from Schmidt &
Buxmann (2011)

Set of potential success factors relevant to
describing the impact of EAM
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measures of an information system is DeLone and
McLean’s (1992, 2003) IS success model (DMSM). This
model identifies six dimensions that influence the success
of an information system in terms of the impact that stems
from system use. It incorporates the findings from decades
of empirical and theoretical research on IS success and is
widely applied and borrowed in other studies. Petter et al
(2008; 2012; 2013) provide excellent overviews.
The DMSM model suggests six key success dimensions

that relate to factors and measures of successful informa-
tion system use (DeLone & McLean, 1992, 2003):

● Information quality as a success factor measures the out-
put of an information system. Typical characteristics
measured in this dimension include, among others,
accuracy, completeness, consistency, relevance, and
timeliness.

● System quality as a success factor measures the desirable
characteristics of the information processing system.
Typical characteristics include, for example, data qual-
ity, ease-of-use, flexibility, functionality, importance,
integration, portability, and reliability.

● Service quality as a success factor measures the IS func-
tion’s support for the users of the system. Typical
characteristics of this dimension measure, for example,
technical competence, responsiveness, reliability, and
empathy.

● Use as a success measure refers to the intended and
actual usage of the system and is typically analyzed, for
example, based on the characteristics dependency, fre-
quency of use, number of accesses, time of use, and
usage pattern.

● User satisfaction as a success measure refers to how
satisfied the user is with using the information, the
system, and the related services. This dimension is
typically measured based on the user’s delightedness,
satisfaction, and contentedness with respect to the
system of interest.

● Net benefits as a success measure refer to positive con-
tribution to individuals, groups, organizations, and/or
society. This dimension is typically characterized by
measures such as job performance, decision-making
performance, improved productivity, increased sales,
and quality of work environment.

Decades of theoretical and empirical work have provided
two implications of particular importance to our research:
first, the application of the DMSM model as a conceptual
framework is applicable not only to a wide range of
technological systems (Petter et al, 2013), but also manage-
ment domains and contexts, such as process modeling
(Bandara & Rosemann, 2005), e-commerce management
(DeLone & McLean, 2004), or knowledge management
(Kulkarni et al, 2007). This suggests not only widespread
acceptance of the model (Petter et al, 2008) but also that its
main ideas and concepts can transition from the narrow
information system use context to broader conceptions
of systems and system-related behaviors in other

management contexts, if characterization of the con-
structs involved as well as the relationships between them
are appropriately transitioned as well (Kulkarni et al, 2007).
These findings suggest that success factors and measures of
EAM, often described as a fundamental ‘management
information system’ for the enterprise (Simon et al, 2014),
can also be conceptualized on the basis of the DMSM.
Second, the practical application of the conceptual

framework depends highly on the analysis context and
the appropriate measurement of the six relevant dimen-
sions (DeLone & McLean, 2003; Petter et al, 2008, 2013).
For example, an information system managed by a vendor
requires service quality measures for the vendor rather
than for the internal IS department (Petter & McLean,
2009). Similarly, the benefits accrued from the use of EAM
will largely differ from benefits that can be obtained from,
say, enterprise resource planning systems. This context
sensitivity suggests that the DMSM framework, on basis of
the results of prior work, will serve well as a sensitizing
device. As such, it serves as a theoretical lens to view the
world in a certain way (Klein & Myers, 1999) in order to
provide us with a set of dimensions relevant to under-
standing success factors and measures of EAM. However,
this does not reduce the need to operationalize and
instantiate the broad categories in the context of EAM.
As an example, to examine the system quality of EAM we
need to develop an understanding (a) what is the system in
EAM and (b) what are relevant quality metrics of the EAM
system. We will report on our research to develop a
substantive model of EAM success factors and measures in
the section that follows.
In doing so, we wish to highlight that we are by no

means the first to suggest or explore the application of the
DMSM model to EAM. For instance, Kluge et al (2006) and
Niemi & Pekkola (2009) build on the DMSM to propose
models for EAM value realization. Both models are aimed
at explaining and supporting greater overall EAM accep-
tance. These two proposed models of EAM value realiza-
tion include, among others, the DMSM concepts ‘service
quality’ and ‘use’ as mediating variables. Yet, comprehen-
sive validations of these models remain outstanding.

Research model
To develop a success factors and measures model for
EAM on the basis of the dimensions of the DMSM as a
framework, we employed a two-phased research design
following MacKenzie & House (1978), starting with an
explorative phase in which we developed a substantive
conceptual EAM success factor model through review of
the literature and exploratory empirical work, and a con-
firmatory phase in which the model is operationalized and
tested through quantitative research.
To develop our research model, we performed two key

research tasks. First, we conducted a comprehensive litera-
ture review, in which we identified success factors as well as
reports of success measures and benefits from EAM. From
approximately 600 extracted publications we identified
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a set of 48 relevant peer-reviewed publications, which we
examined using the data analysis tool NVivo (Bandara,
2006). The detailed review is available in (Lange, 2012). In
summary, we identified 211 EAM success factors and mea-
sures, which we coded through content analysis into the
broad success factor categories EAM products, EAM services,
EAM infrastructure, and EAM cultural aspects, and the
broad success measure categories EAM use, EAM satisfac-
tion, and EAM benefits. The analysis of success factors and
measures was completed by two of the authors as follows:
The first researcher coded the success factors and measures
including the initial topic structure. Then, a second
researcher re-coded the success factors andmeasures against
the created structure. With this approach, we could identify
only a few discrepancies. To resolve these discrepancies, we
discussed and recoded the topics, thereby iteratively reach-
ing consensus in our coding.
Second, we then examined and revised the identified

categories of success factors and measures from the litera-
ture through semi-structured interviews with a set of
eleven EAM experts. Details about this stage of the
research process are provided in Lange et al (2012). The
interviewed experts covered senior managers in organiza-
tions (mostly ‘Head of Enterprise Architecture’ or equiva-
lent) as well as experienced consultants to complement
the experiences from the enterprises. The protocol was
developed perusing open questions such as previous
experiences in engaging with EAM as well as structured
questions to explore experienced success factors and mea-
sures alongside the identified dimensions.
These expert interviews, in essence, confirmed the emer-

ging conceptualization. All experts agreed that the pro-
posed dimensions were relevant and complete as
compared with their experiences. They also attested to
the practical relevance of the suggested model. However,
as discussed below, we also found that an additional

dimension was relevant to understand EAM success, which
captured informal, ‘softer’ conditions under which EAM
operates. And indeed, Bean (2010) and Magalhaes et al
(2007) argue that these cultural and social aspects are
fundamental elements of EAM that, however, are often
neglected in studies and models. As we describe below, we
will refer to this dimension of factors that we initially
coded as ‘cultural aspects’, based on the revised findings
from the interviews, as the ‘organizational anchoring’ of
EAM in an organization.
On the basis of the categories of success factors and

measures identified in the literature together with the
identification of relevant concepts from the expert inter-
views, we perused the structure provided by the DMSM as
a variance model to position and integrate the identified
dimensions into operationalizable constructs of an EAM
success factor model. Figure 1 shows our view of that
model, the components of which are described in the
following.
EAM products are the outcomes that store the informa-

tion required for EAM and the related decision making
about EA. They include, for instance, the as-is architecture
or roadmap. The EAM product quality therefore is suppo-
sedly a strong influence on the overall EAM success. In
terms of the DMSM, the EAM product quality dimension
can be related to the information quality construct.
The EAM infrastructure refers to the required founda-

tional structures for EAM, such as the assignment of
accountability, an appropriate governance scheme, or
EAM tool support. The EAM infrastructure quality therefore
determines the extent to which the formal conditions
under which EAM is executed are appropriate. In this
sense, it can be regarded as an instantiation of the system
quality dimension in the original DMSM.
EAM services are provided to all relevant EA stake-

holders. EAM service delivery quality is therefore concerned

Figure 1 The a-priori EAM success factor model.
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with the quality of the services provided, which include
EAM and value communication, compliance validation,
and decision-making. In terms of the DMSM, this dimen-
sion relates to the original service quality dimension.
To explore the success measures of EAM, we adapted the

original DMSM success dimensions intended use, satisfac-
tion, and net benefits, faithfully to the EAM context to
capture intended continued engagement with EAM as
intention to use, satisfaction with EAM use (user satisfaction),
and net benefits stemming from EAM use on an organiza-
tional and project level (organizational and project benefits).
Our focus on organizational and project benefits as
opposed to, say, individual or function-specific benefits,
such as IT-benefits, stemmed from our goal to complement
and extend rather than revisit the existing understanding
of IT-level benefits from EAM (Boh& Yellin, 2007; Schmidt
& Buxmann, 2011).
A key extension to the DMSM in the substantive context

of EAM is the introduction of the additional success factor
EAM organizational anchoring. In general, anchors are refer-
ence points that entities can draw upon when choosing a
behavior or making a decision (Tversky & Kahneman,
1974). Organizational anchors describe those characteris-
tics and conditions in an organization that work collec-
tively to enable, drive, and influence an organization’s
performance (Eversole & Barr, 2003). In analogy, we thus
define organizational anchoring of EAM as the character-
istics and conditions through which EAM is embedded in
the organization to enable, drive, and influence an organi-
zation’s performance.
We included this dimension on the basis of two key

arguments. First, we learned from our expert interviews
that this dimension is crucial for EAM success as experi-
enced by practitioners (Lange et al, 2012). Second, this
additional dimension also addresses the criticism that
cultural and people aspects are underrepresented in the
DMSM (Ballantine et al, 1996; Seddon, 1997; Petter et al,
2013) and that cultural characteristics of an organization
can be a significant source of inertia in how organizations
deal with EAs (Aier, 2014). This additional dimension
allows us to consider additional socio-organizational, indi-
vidual, and cultural aspects that we identified as relevant
to the success of EAM through our literature review.
In contrast to the EAM infrastructure quality, which is
concerned with the formal conditions, this dimension is
concerned with the informal and cultural (i.e., the ‘softer’)
conditions in which EAM is grounded in an organization
(Weiss & Winter, 2012; Aier, 2014).
Having defined the relevant concept dimensions of the

EAM success factor model, we then proceeded to identify
relevant sub-constructs for each dimension on basis of the
literature review and expert interview findings, and then
relevant measurement items for each construct. For exam-
ple, for the success factor EAM product quality, we identi-
fied the relevant construct dimensions As-Is Architecture
(the documentation of the current implementation of
business processes, IT systems, and infrastructures), To-Be
Architecture (the documentation of business processes,

IT systems, and infrastructures in a desired state), Roadmap
(the schedule of transformation steps to evolve into the to-
be architecture), and EA principles (guidelines and ratio-
nales for the development and re-evaluation of the EA).
Evaluating the quality of an As-Is Architecture, for
instance, involves measuring timeliness, completeness, and
level of detail of information provided about the architec-
ture (see Supplementary Appendix A). Details about the
identification process for all constructs and items is avail-
able in Lange (2012). Table 3 provides a summary of the
identified construct dimensions for the identified EAM
success factors and outcome metrics. Detailed definitions
of all measurement items for each construct are provided
in Supplementary Appendix A.

Research method

Measurement
We decided to examine our research model through a
cross-sectional survey, which is the most commonmethod
in studies on basis of the DMSM model (Petter et al, 2008).
In developing a measurement instrument and designing

the survey, we followed the process suggested by
MacKenzie et al (2011). First, using the process described
in the section ‘Research model’, we defined for each
construct a conceptual definition, which aimed at thor-
oughly specifying the construct’s conceptual domain and
its conceptual theme. As summarized in Table 3, we
identified for each success factor and measure a set of sub-
constructs that detailed the conceptual definition of each
factor and measure. Second, in operationalizing the con-
structs through measurement items, we followed Bagozzi
& Phillips’s (1982) recommendations for (a) gathering and
adopting existing measurement items, or, if not available,
(b) generating and revising measurement items that appro-
priately capture each construct.
Regarding (a), measurement items for the constructs use

and satisfaction were adopted from existing measurements
for intended continued use of systems (Bhattacherjee,
2001) and methods (Recker, 2010), and satisfaction with
system use (Premkumar & Bhattacherjee, 2008), respec-
tively. We operationalized EAM use as the intention to
continue EAM use because access to actual usage of a
management approach or method is virtually unattainable
and continuance intentions have been shown to be valid
predictors of actual usage behaviors (Venkatesh et al, 2011,
2012).
Regarding (b), we created measurement items for each

construct dimension for all success factors (EAM product
quality, EAM service delivery quality, EAM infrastructure
quality, EAM organizational anchoring) and the EAM
success measure ‘EAM organizational and project benefits’
on basis of the results of our conceptual model develop-
ment process summarized in Table 3, ensuring that each
indicator derived from the literature and the expert inter-
views was mapped to a measurement item. All item defini-
tions are provided in Supplementary Appendix A.
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We evaluated all candidate measurement items for con-
tent validity subsequently by using Hinkin & Tracey’s
(1999) panel rating approach using ANOVA (analysis of
variance) to assess item differences. We conducted this
assessment with eight post-graduate students who
attended a course in EA. The F-statistics were significant
between 7.2 and 38.1 and well above the critical F of 1.76.
Content validity was further demonstrated, because the
mean for the measurement item on the hypothesized
construct was always higher than on other constructs
(Yao et al, 2008).
Next, we implemented the measurement items using

the Survey Monkey platform. The content and face valid-
ity of this survey was examined in a pre-test with 15
experts. These experts were selected with the aim to cover
different levels of expertise to ensure an understanding of
the formulation of the measurement items by a diverse
population of interest (Anderson & Gerbing, 1981). We
talked to five experts who were familiar with the model
development from previous discussions, a further five
experts who did not know the model but had expert
knowledge in the area of EA, and five experts who had no
specific knowledge of EA but were familiar with the
information systems domain in general.
The web-based survey instrument then underwent a pilot

test with 10 senior EAM practitioners representative of the
target survey population. On the basis of this feedback, we
made minor changes to the instrument and made the final
survey available between August 2011 and February 2012.

Survey administration and data inspection
We targeted EAM stakeholders that contribute to or benefit
from EAM. We therefore distributed the survey via the
professional social network LinkedIn and its German
equivalent XING to 42 relevant EAM user groups. We
further invited 800 EAM stakeholders personally via mail
and sent invitations to over 53 EAM forums such as the
Association of Enterprise Architects. These invitations
engaged 747 people to access the survey. Thereof, 311
participants (41.6%) started the survey, and 133 (42.8%)
completed it.
As the survey was distributed to unconfined groups, an

immediate response rate cannot be calculated. Therefore,
we conducted a power analysis using the G*Power 3 soft-
ware (Faul et al, 2007). Given the parameters of the survey
design as discussed above, and with type-1 error probabil-
ities set to α<0.05, a sample size of N=111 was required to
reach sufficient statistical power (1−β error probability>
0.95) for effect sizes of f 2>0.30 (moderate to large, see
Cohen, 1988). This suggested our sample size is adequate.
We examined the data for possible non-response bias

but did not find significant differences between the demo-
graphics of those who filled in the survey completely and
those who stopped in between, nor between early and late
respondents. The 133 complete responses come mainly
from organizations in Europe (51.9%) and North America
(24.1%). The major share of the participants works in the
financial and insurance industry (24.1%), and in infor-
mation, communication, entertainment, and recreation,

Table 3 Operationalization of identified EAM success factors and success measures

EAM success factors EAM success measures

Construct ID Construct dimensions Construct ID Construct dimensions

EAM Product Quality PQ1 As-Is Architecture EAM Organizational and Project
Benefits

OB1 Organizational efficiency

PQ2 To-Be Architecture OB2 Organizational
effectiveness

PQ3 Roadmap OB3 Organizational flexibility
PQ4 EA Principles PB1 Project efficiency benefits

EAM Infrastructure Quality IQ1 EAM mandate PB2 Project effectiveness
benefits

IQ2 Decision-making centralization PB3 Project flexibility benefits
IQ3 EAM governance formalization Intention to Use EAM Use1 Usage intention
IQ4 EAM framework availability Use2 Usage expectation
IQ5 EAM tool support availability Use3 Usage preference
IQ6 EAM reference architecture

availability
Use4 Usage decision

IQ7 EAM principle establishment User Satisfaction with EAM Sat1 Contentedness with use
IQ8 EAM skills availability Sat2 Satisfaction with use
IQ9 EAM resources availability Sat3 Delightedness with use

EAM Service Delivery Quality SQ1 EAM communication
SQ2 EAM management support
SQ3 EAM project support

EAM Organizational
Anchoring

OA1 EAM top management
commitment

OA2 EAM awareness
OA3 EAM understanding
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respectively (25.6%). This relative dominance on these
two industries is in line with previous studies (e.g.,
Foorthuis et al, 2010). Figure 2 summarizes the distribution
of respondents by continent and industry.
Next, in addition to examining organizational demo-

graphics, we also examined the respondents’ role in their
respective organization. Since EAM is concerned with the
‘restriction of design freedom’ (Op’t Land et al, 2009)
regarding how an organization is set up, participants on
different levels of the organization might perceive EAM
and its success differently depending on whether they
have advantages or disadvantages from these restrictions.
As visualized in Figure 3, survey participants were distrib-
uted both between operational and executive positions as
well as between IT and business positions, with the relative
distributions on the surface being similar to the distribu-
tion of IT and business roles in general. This indicates that

our sample sufficiently covered the range of different EAM
stakeholders argued in the literature (Kluge et al, 2006),
and also suggests that we had data available both from
those respondents who benefit and those who do not
benefit. Still, realizing that our sample comprised respon-
dents from different organizational stakeholders, we
explore the experience of EAM benefit realization from
different stakeholder viewpoints in the section ‘Stake-
holder analysis’ below.
As a final test, we assessed the data for normality by using a

sample moment test of skewness and kurtosis statistics. This
analysis confirmed that relevant thresholds (skewness<2 and
kurtosis<7) were not exceeded (Stevens, 2001).

Measurement model analysis
To analyze the data, we used structural equation modeling
(SEM) with the partial least squares (PLS) technique. PLS is
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an appropriate method in this research to test our model as
it is well suited for exploratory research endeavors and
theory development such as our research (Marcoulides &
Saunders, 2006). It is specifically appropriate for complex
models with both formative and reflective indicators as
was the case in our study (Chin, 1998; Hair et al, 2012). To
conduct the PLS analysis, we used the WarpPLS 2.0 soft-
ware with a configuration to conduct a maximum of 300
iterations and stopped when the sum of the outer weights’
changes between two iterations was less than 10−5 (Kock,
2011).
First we evaluate the convergent validity, discriminant

validity, and the consistency reliability first for all reflec-
tively defined (see Table 4) and then for all formatively
defined measurement items (see Table 5), because these
two types require different kind of analyses and interpre-
tations (MacKenzie et al, 2011). Detailed results from our
analysis are reported in Supplementary Appendix B as
referenced in Tables 4 and 5.
On the basis of these test results, we found that three

constructs and seven measurement items were proble-
matic. These are summarized in Table 6. Below, we discuss
how we addressed these problems.
The reflective construct ‘Intentions to Use EAM’ did not

exhibit expected reliability levels at the construct level,

largely because measurement item ‘Use4’ did not display
the necessary convergent validity. A likely reason is that
the item Use4 measures the extent to which usage deci-
sions were mandated, which often is found to be distinct
from intentions (e.g., Brown et al, 2002). Therefore, we
decided to remove the item ‘Use4’ from the construct. The
remaining three items are still appropriate for use in
measuring the ‘Intentions to Use’ construct (e.g.,
Bhattacherjee, 2001; Recker, 2010). Removing the mea-
surement item ‘Use4’ improves the Cronbach’s α coeffi-
cient from 0.79 to 0.87, in turn satisfying requirements for
reliability and convergent validity (see Table 6).
The formative indicators ‘PQ1e’, ‘PQ2e’, and ‘PQ3e’

represent the as-is, to-be, and roadmap for the attribute
‘available elsewhere’ for EAM products. We added these
measurement items during the construct definition pro-
cess because they are also commonly measured in the
context of the original DMSM. However, this measure-
ment item was not identified in the literature review for
our a priori model or during the expert interviews for the
revised a priorimodel (Lange et al, 2012). It appears that the
redundant availability of EAM information does not influ-
ence the success of EAM. Hence, we argue that these items
can be removed without compromising the definition
of the formative constructs. Removing these items also

Table 4 Overview of analysis for the outer model of reflective constructs

Test Threshold Value range Reference Relevant literature

Convergent validity
Item loadings 0.6 0.61–0.98;

except for Use4 (0.57)
Table B1 Fornell & Larcker (1981)

Construct composite reliability 0.8 0.87–0.97 Table B1
Average variance extracted (AVE) 0.5 0.53–0.90 Table B1

Discriminant validity
Construct-level discriminant validity Construct correlations

exceed square roots of AVE
At least 0.3 difference Table B2 Fornell & Larcker (1981)

Measurement-level discriminant
validity

Loadings exceed cross-
loadings

At least 0.3 difference Table B3 Straub et al (2004)

consistency reliability
Cronbach’s α 0.8 0.94–0.96;

except for Use (0.79)
Table B1 Cronbach & Meehl (1955)

Table 5 Overview of analysis for the outer model of formative constructs

Test Threshold Value Range Reference Relevant literature

Adequacy coefficient
(R2a)

0.5 0.52–0.94 Table B1 Edwards (2001)

Path weights 0.5 Problematic: PQ1e, PQ2e, PQ3e, IQ2c, IQ3d,
and IQ3e

Tables B4 and
B5

Bollen & Lennox (1991); Centefelli &
Bassellier (2009)

Indicator loadings - Problematic: PQ1e, PQ2e, PQ3e, IQ2c, IQ3d,
and IQ3e

Tables B4 and
B5

Centefelli & Bassellier (2009); MacKenzie et al
(2011)

Variance inflation
factor

10 1.09–4.36 Table B4 and
B5

Mathieson et al (2001)
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resolves the issue with the discriminant validity of the
constructs ‘PQ2’ and ‘PQ3’.
Similarly, the other two problematic indicators ‘IQ3d’

and ‘IQ3e’, which are concerned with ignoring or waiving
EA principles, did not seem to have an impact. EA princi-
ples should conceptually have an impact, be it positive or
negative, on EAM success in an organization because these
are by definition key criteria that are used to evaluate the
EA. However, our data could not confirm this relationship
and indeed the results suggest that ignoring or waiving EA
principles may indeed not be part of a measure of EA
principles per se but rather of the actions or management
decisions that are made in respect to such principles. Still,
this interpretation is speculative and hence further analy-
sis is required. A hypothesis for validation could be that,
although EA principles are the guidelines to examine and
re-evaluate an EA, temporarily waiving them might be
sometimes required but may not impact success or indeed
benefit realization in the long term. In conclusion, for this
study, we argue that removing these items does not
compromise the definition of the ‘IQ3’ construct.
Finally, the formative measurement items ‘IQ2a’, which

indicates the centrality of capital budgets, and ‘IQ2c, which
indicates the centrality of process improvement decisions,
exhibited low factor loadings and weights. However, from
the offset we believed that these aspects are important to
the definition of the construct ‘extent of centralization’ and
thus we first decided to retain but also closely observe these
measures in the analyses that followed. MacKenzie et al
(2011) argue that measurements should be retained if the
construct definitionwill be compromised otherwise. Only if
the variance inflation factors (VIF) is below 10, the loadings
and weights are insignificant, and the construct definition
will not be compromised should the measurement item be
removed (MacKenzie et al, 2011). Otherwise, the measure-
ment item should be further explored in the subsequent
analysis (Centefelli & Bassellier, 2009). In our case, the
measurement items ‘IQ2a’ and ‘IQ2c’ had VIF below 3.
Because this is a much lower and more conservative thresh-
old than, for example, the one recommended by Petter et al
(2007), and because we indeed believe that the construct
definition would be compromised, we opted to retain these

measurement items at first. However, as we detail in the
detailedmodel estimations and comparisons in Supplemen-
tary Appendix C, in the end the first order construct IQ2
was dropped due to measurement issues and a seven-item
second order construct ’EAM infrastructure quality’ was
retained (see also the relevant statistics in Supplementary
Appendix B).

Structural model analysis
Having tested the reliability and validity of our measure-
ment model and having eliminated problematic items, we
proceeded to test the validity and explanatory power of the
structural model. Because we already developed an a priori
model, we employed confirmatory factor analysis (CFA) to
assess the model fit (Straub et al, 2004). CFA requires one or
more putative models proposing different sets of latent
variables that may account for the covariance of a set of
observed variables. We performed the analysis also with
the WarpPLS 2.0 software (Kock, 2011).
Relaxing the assumption that there is only one model

that fits the data and testing different variants prevents
interpretational confounding (Evermann & Tate, 2011).
Therefore, we explored multiple conceptualizations of
EAM success factor and measures, based on findings from
our literature review and expert interviews. Details about
the conduct and results from the assessment of three
different possible conceptual models are provided in Sup-
plementary Appendix C.
Figure 4 shows the results of the structural model

identified as the most appropriate conceptualization of
EAM success. Six hypotheses in this model are significant,
indicating the general viability of the suggested model as a
means of explaining the EAM success factors and mea-
sures. On average, the model explained 50% of the var-
iance in intentions to use EAM and 58% of the variance in
EAM organizational and project benefits as the ultimate
dependent variable in our model.
In our model, three constructs have a direct, significant

impact on EAM organizational and project benefits. These
constructs are ‘Intentions to use EAM’ (β=0.27), ‘EAM
product quality’ (β=0.22), and ‘EAM cultural anchoring’

Table 6 Overview of identified issues with measurement items

Construct Measure Type of measure Identified issue

Int. to Use N/A Reflective Reliability: Cronbach’s α 0.79 (below 0.8 threshold)
Use4 Reflective Convergent validity: Loading 0.57 (below 0.6 threshold)

PQ1 PQ1e Formative Construct validity: Loadings and weights low
PQ2 N/A Formative Discriminant validity: Square root AVE<construct correlations

PQ2e Formative Construct validity: Loadings and weights low
PQ3 N/A Formative Discriminant validity: Square root AVE<construct correlations

PQ3e Formative Construct validity: Loadings and weights low
IQ2 IQ2a Formative Construct validity: Loadings and weights low

IQ2c Formative Construct validity: Loadings and weights low
IQ3 PQ3d Formative Construct validity: Loadings and weights low

PQ3e Formative Construct validity: Loadings and weights low
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(β=0.21). The determinant of ‘Intentions to use EAM’ was
‘EAM organizational anchoring’, which fully mediated the
influence of ‘EAM infrastructure quality’ (β=0.29) and
‘EAM service delivery quality’ (β=0.34) on ‘Intentions to
use EAM’ (β=0.56) as well as ‘EAM organizational and
project benefits’.

Stakeholder analysis
Having analyzed EAM success factors and measures in
general, we now examine differences in the perceptions of
EAM success by different EAM stakeholder groups. As indi-
cated in Figure 3, we gathered data on whether partici-
pants were in a managerial or an operational role, and
whether they were working on the IT side or the business
side of the business.
Perusing this data, we split respondents into a manage-

rial vs operational group and into a business vs IT group,
using a median split. On basis of this data, we then
compared the variance in the total factors scores for the

ultimate dependent variable in our research model, ‘EAM
organizational and project benefits’, by means of a post-
hoc MANOVA analysis. Results from these tests are sum-
marized in Table 7.
The data in Table 7 presents some interesting insights

into the differences to which organizational and project
benefits from EAM use are perceived by different types of
stakeholders. With respect to the managerial positioning
of respondents, we found only non-significant differences
in the perceived manifestation of some organizational
benefits (OB1), which measured the improvement of an
organizations efficiency resulting from EAM. However,
perceptions of the remaining organizational benefits
(OB2 and OB3) and the project-related benefits (PB1, PB2,
and PB3) were significantly different between managerial-
and operational-level respondents. In all these cases, man-
agerial respondents evaluated operational and project
benefits higher than their operational counterparts. This
might indicate that depending on the position in the
organization different sets of EAM benefits are emphasized

Legend: path coefficients: *** - p<0.001, ** - P<0.01, * - p<0.05. 

Figure illustrates significant paths only. 

Figure 4 Validated model of EAM success factors and measures.
Notes: path coefficients: *** P<0.001, ** P<0.01, * P<0.05. Figure illustrates significant paths only.

Table 7 Statistics for post-hoc analysis of perceived EAM benefits by stakeholder groups

Managerial positioning Organizational positioning

Mean mana-gerial Mean opera-tional Delta F-value P-value Mean business Mean IT Delta F-value P-value

OB1 0.05 −0.04 0.09 2.76 0.07 0.05 −0.09 0.14 0.58 0.45
OB2 0.07 −0.07 0.14 5.20 0.01 −0.01 0.03 −0.04 0.05 0.82
OB3 0.07 −0.07 0.14 4.18 0.02 −0.01 0.01 −0.02 0.01 0.92
PB1 0.18 −0.29 0.47 6.67 0.002 0.03 −0.06 0.10 0.29 0.59
PB2 0.16 −0.25 0.41 5.08 0.01 0.02 −0.03 0.05 0.07 0.78
PB3 0.18 −0.30 0.48 5.94 0.003 0.10 −0.18 0.28 2.37 0.12
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as they are differently relevant to the position. For exam-
ple, since EAM is concerned with the ‘restriction of design
freedom’ (Dietz, 2007), it may be possible that the design
restrictions pertain mostly to operational-level stake-
holders, which may explain why these stakeholders do
not take as positive a view on EAM benefits as their
managerial counterparts.
Interestingly, the data in Table 7 indicates that business

and IT stakeholders share largely congruent views on per-
ceived EAMorganizational and project benefits. This finding
may suggest that indeed EAM is a suitable mechanism for
business-IT alignment (Henderson&Venkatraman, 1999) as
it literally ‘bridges the views’ and yields perceptions of
benefits that are largely comparable across both groups.
In sum, our post-hoc analysis provides some support for

the external validity of our success factor model. More
interestingly, it also suggests that benefits (as one key
measure of EAM success) appear to be perceived differently
by some different stakeholder groups, an observation also
made by Foorthuis et al (2010). This would suggest that
whether and how benefits are realized by EAM stake-
holders may vary depending on the type or position of
stakeholder. This has implications for future research on
EAM success and benefit realization from EAM, which we
explore in the Section ‘Implications’ below.

Discussion
Our structural model analysis showed that six hypotheses
embodied in our research model were supported by the
data. EAM project and organizational benefits are depen-
dent on EAM product quality, intentions to use EAM, and
EAM organizational anchoring. The effects of organiza-
tional anchoring on EAM benefit realization were partially
mediated by EAM use, as was expected. Intentions to use
EAM, as the second key EAM success measure, were
dependent on EAM organizational anchoring. Organiza-
tional anchoring, in turn, depended on EAM infrastructure
quality and EAM service delivery quality. These results
yield a number of significant findings that advance our
understanding of how EAM can be successful for organiza-
tions. We explore these, in turn.

EAM organizational anchoring
A key tenet of our model and analysis is the central
importance of EAM organizational anchoring in the estab-
lishment of EAM success. This success factor was found to
strongly influence ‘intentions to use EAM’ (β=0.56) and
was also a key mediator for the two constructs ‘EAM
infrastructure quality’ and ‘EAM service delivery quality’
on the variable ‘EAM organizational and project benefits’
(β=0.21). Because the two constructs ‘EAM infrastructure
quality’ and ‘EAM service delivery quality’ do not have a
significant impact either directly on the ‘EAM organiza-
tional and project benefits’ or indirectly on ‘intentions to
use EAM’, organizational anchoring appears to be central
to the role of the EAM infrastructure and EAM service
delivery in achieving EAM success.

Because strategic planning is fairly similar to EAM and
indeed EAM is argued to be a key tool for strategic manage-
ment of organization (Simon et al, 2014), we note that
these findings share some similarities with those of
Cleland & King (1974). These authors conclude from their
research on strategic planning that the success of long-
term planning is more sensitive to organizational anchor-
ing than to the techniques employed. These findings are
consistent with the findings of this research. The
employed structures and techniques, which in our model
are captured through ‘EAM infrastructure quality’, influ-
enced EAM organizational anchoring but showed no direct
effect on the success measures. Thus, the techniques
employed in the domain of EAM are also subordinate to
the organizational anchoring, which in turn influenced
the EAM success measures.
Our findings are also consistent with Zink (2009). He

presented a qualitative EAM study that highlights ‘EAM
understanding’ and ‘EAM leadership involvement’ as cen-
tral enablers of EAM success. In addition, organizational
research findings show the central role of organizational
anchoring in the realization of performance benefits (Lee
& Yu, 2004) and indeed it clarifies anchoring as a mechan-
ism to understand the role of culture and grounding in
EAM (Weiss & Winter, 2012; Aier, 2014).

Intentions to use EAM
The role of the construct ‘intentions to use EAM’ is similar
to that of the construct ‘EAM organizational anchoring’ in
that both are central mediators in explaining the ultimate
dependent variable, ‘EAM organizational and project ben-
efits’. One interpretation of this finding is that an organi-
zation may understand, plan, and manage an EA, but EAM
only yields benefits if the organization actually imple-
ments the planned architecture and intends to continu-
ously engage with EAM. Thus, the continued usage
intentions are a necessary precondition for any benefits to
accrue from EAM. The data confirms that perceptions or
organizational and project benefits are elevated when
respondents intended to continue to engage with EAM,
thus suggesting future use plans and increased usage to be
a key driver to increase the perceived value of EAM. This
finding is also a confirmation of Schmidt & Buxmann
(2011), who concluded that EAM stakeholder participa-
tion, which is one manifestation of continued use, is
fundamental to the realization of (IT-specific) benefits
from EAM. Consistent with their findings we found that
increased willingness to engage more with EAM will lead
to elevated beliefs that more benefits can be realized from
EAM use.

EAM product quality
A key role emerged for the construct ‘EAM product qual-
ity’. The analysis of our research model showed that this
construct is the only success factor, aside from ‘EAM
organizational anchoring’, that has a direct positive effect
on ‘EAM organizational and project benefits’ – but not on
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intentions to use EAM. Our interpretation of these results
is that EAM products, being communication vehicles that
create transparency by providing information about the
current and future architecture and the transformation
roadmap, appear to plausibly yield immediate benefits.
This is likely because organizational IT or business projects
can use EAM products immediately for their project activ-
ities and hence reap benefits on the project-level such as
an acceleration of project setup times, easier scoping, and
efficient communication. Our data further suggests that
the use of EAM products does not even require a deeper
understanding of EAM (i.e., the quality of its infrastructure
or its service delivery), or a strong organizational anchor-
ing, to unfold the related EAM benefits.
Again we find that our results are congruent with earlier

studies. Schmidt & Buxmann (2011), for instance, already
found that EAM product quality has a positive, direct
impact on the accrual of IT-specific benefits, albeit with a
slightly lower impact size. They conclude that the rela-
tively low impact could be due to the fact that EAM
products primarily create informational transparency
rather than impacting technology evolution in a regula-
torymanner. The authors further conclude that the impact
is relatively low because firms that focus on EAM products
alone do not substantially improve with respect to their
EAM goals. Our findings would now suggest that indeed
EAM products yield benefits on an organizational level
that outweigh IT-specific benefits that can be accrued. This
is an important extension to the findings by Schmidt &
Buxmann (2011) because it (a) clarifies the role of EAM
products in facilitating benefits outside of the IT unit, and
(b) demonstrates that EAM products may have value for
projects and entire organizations over and above any IT
value or achievements (such as integration of efficiency
gains).

EAM infrastructure quality and EAM service delivery
quality
The next two EAM success factors, ‘EAM infrastructure
quality’ and ‘EAM service delivery quality’ have no direct
impact on the examined EAM success measures. Instead,
they appear to be important determinants of ‘EAM organi-
zational anchoring’, the focal construct in our success
factor model. Importantly, unlike EAM products, infra-
structure and service quality appear not to have an
immediate role on benefits perceived from EAM. The
findings suggest that without an understanding and an
awareness of EAM, that is, an appropriate EAM organiza-
tional anchoring and actual use, neither the EAM infra-
structure nor EAM service delivery will yield immediate
benefits at the organizational or project level, and neither
will they lead to continuous engagement with EAM. In
contrast, EAM products can be employed on a project level
without a deeper understanding of EAM. For example,
EAM tool support could improve the efficiency of EAM
processes but would not yield immediate organizational
benefits on its own, nor could it be used on a project level

without a deeper understanding of EAM. Therefore, ‘EAM
infrastructure quality’ and ‘EAM service delivery quality’
appear to be hygiene factors that support a deep anchor-
ing, which in turn will deliver EAM success in terms of
continued engagement and the delivery of benefits. This
interpretation suggests that quality of EAM infrastructure
and service delivery need to be in place for EAM to operate,
and their characteristics shape the EAM organizational
anchoring, but their existence alone is not sufficient to
ensure EAM benefits if they do neither contribute to
organizational anchoring nor increased willingness to
continue let alone extend EAM use.

Satisfaction
Finally, our data analysis suggested that satisfaction with
EAM use does not contribute to the explanatory power of
our model of EAM success factors and measures. Therefore,
we can conclude that the ‘EAM Satisfaction’ construct, as
hypothesized in the revised a priori model, does not seem
to be a significant mediator for continued engagement
with EAM or for the achievement of organizational and
project benefits.
In a way, these results confirm logical sensemaking:

Individual satisfaction with any management instrument
in itself can hardly be an instrument to evaluate the
success of such an instrument; and neither can individual
satisfaction be a relevant precondition to the organiza-
tional willingness to continue managing this particular
way, nor achieving value from such management (in the
sense of realizing benefits from it). We further note that
our findings are similar to those from other disciplines in
which the DMSM has been used (e.g., Teo & Wong, 1998;
Gable et al, 2008; Sedera & Gable, 2010). For example,
Gable et al (2008) removed the satisfaction construct from
their model to analyze information system impact because
it added only insignificant explanatory power. They argue
that pure satisfaction items do not reflect a distinct
dimension of success but are rather just additional mea-
sures of overall success. Our results clarify that if the
system being examined is a managerial rather than a
technological instrument, then indeed individual satisfac-
tion from its use yields no relevant success for the organi-
zation, whereas satisfaction with technological system use
may in fact yield success, for instance, in terms of con-
tinued usage (Wixom & Todd, 2005) or performance on
basis of that system (McGill et al, 2003).

Limitations
We see at least three potential sources of limitations that
bound our interpretations and conclusions: the use of
perceptual measures, the restricted survey sample, and the
employed data analysis strategy.
The measurement instrument has been implemented

using perceptual measures. The legitimacy of perceptual
measures as a proxy for objective measures is still a matter
for discussion in measuring success because it is possible
that interviewees exaggerate their views and because the
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difficulty of evaluating organizational performance makes
it difficult to accurately assess even value or benefits
perceptions (Tallon et al, 2000).
However, because research indicates that there is a

strong correlation between perceived firm-level perfor-
mance and the results obtained using traditional objective
measures (Venkatraman& Ramanujam, 1987) and because
pragmatically the obtainment of objective success mea-
sures for intangible systems such as EAM in a cross-
sectional study can be virtually unattainable, we acknowl-
edge the associated potential for response bias and urge the
reader to consider the data source when interpreting our
findings. Still, perceptional data is an agreed way of
measuring both success factors and measures (Bandara
et al, 2005; Petter et al, 2008) and, especially in the
emerging field of empirical EAM research, are an accepted
way of measuring both factors determining and measuring
success of EAM in organizations (Schmidt & Buxmann,
2011; Weiss et al, 2013; Aier, 2014).
The sample from our survey research also has some

limitations. The preferred random sampling strategy for
survey research could not be used because of the limited
information available about the overall population of
EAM stakeholders. This limitation may have restricted the
generalizability and robustness of the results. However,
by transparently discussing the resulting statistics and
comparing them with those presented in earlier research,
we tried to describe and validate the representativeness of
the sample as extensively as possible. We also sourced our
data exclusively through online EAM communities and
key network contacts, which in turn suggests our popu-
lation to consist of appropriate respondents and key
informants.
Further, for our data analysis we chose PLS because of its

appropriateness complex research models including for-
mative and reflective multi-level constructs (Chin, 1998;
Hair et al, 2012). Yet, the relative merits and weaknesses of
PLS are still being debated (Ringle et al, 2012). For instance,
using a PLS approach instead of a covariance-based SEM
approach may inflate the indicator loadings and weights
(Diamantopoulos, 2011). This potential inflation needs to
be considered when interpreting the results, and we invite
other researchers to examine the data with other approaches,
such as covariance-based methods.
Finally, we noted a number of measurement issues that

emerged from our data analysis. Notably, themeasurements
for the first-order construct ‘decision-making centralization’
(IQ2) had to be dropped. As this measurement item did not
show stable statistical properties, this either indicates that
the centrality of the decision-making in the context of EAM
has no impact on the outcomes or might indicate that the
measurement items in our model did not properly measure
the intended construct. Although some studies show that,
for example, centralized architecture data has a positive
impact on benefits (Aier et al, 2011), this needs to be
addressed by future research in detail investigating how
different decision-making setups influence EAM success.
Overall, our research adds to the emerging inventory of

validated EAM-specific measurement instruments (Schmidt
& Buxmann, 2011; Weiss et al, 2013; Aier, 2014).

Implications

For future research on EAM
Our empirical analysis of critical success factors and mea-
sures have implications for (a) EAM success factor research,
(b) our understanding of EAM in practice, and (c) IS success
research. We explore these, in turn.
First, regarding the emerging empirical understanding of

EAM (see Table 2), our empirical analysis yielded a first
conceptual model of critical success factors and measures
of EAM on an organizational and project level. We used
cross-sectional data from global EAM practitioners to
validate our model. This was an appropriate data set for us
to examine EAM success factors and measures across
multiple projects, organizational, national contexts and
as perceived by different stakeholder groups. The broad
nature of the collected data used for analysis, however, also
suggests several avenues for further deep examination of
our model. For example, a subsequent study could collect
longitudinal data from EAM practitioners within one orga-
nization to examine how success – or the realization of
benefits specifically – from EAM evolves over time, for
example, across different IT implementation project stages
from initiation to deployment or operation or a large-scale
system (Cotteleer & Bendoly, 2006). Such data could be
used to examine or develop a process theory of benefits
realization. Also, future research could examine one orga-
nizational network in more depth, to study success factors
and measures relevant to EAM suppliers or providers on
the one hand and EAM clients or consumers on the other
hand. Data that would allow to separate vendors or
providers of EAM from their clients or consumers would
allow studying the overlap or dichotomies between success
factors or relevant success metrics, or the different motiva-
tions or ambitions to realize value, benefits, or other
indicators of success between these groups, as well as the
potential for co-creating success (Payne et al, 2008). Such
research would not only add substantially to our under-
standing of successful EAM and the role of stakeholder
groups therein (Kluge et al, 2006) but also would contri-
bute to the emerging body of research on value co-creation
in IT contexts (e.g., Vlaar et al, 2008; Sarker et al, 2012).
For future research on EAM success specifically, our work

adds an important extension to the growing body of
empirical work. We focused in our evaluation of EAM
success mainly on impacts that accrue on project and
organizational levels, as evaluated by stakeholders from
across the two relevant domains of EAM: business and IT
(Aier & Winter, 2009). This is an important addition to
other success factor research on EAM (Schmidt &
Buxmann, 2011), as visualized in Figure 5. The visualiza-
tion also develops suggestions for further expansion of the
body of knowledge, in two ways: first, to examine success
factors and measures on the individual level, for example,
how EAM success translates to business or IT impact for
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lead personnel such as chief architects, or indeed C-level
executives, who broadly and consistently, are faced with
architectural concerns (Luftman & Zadeh, 2011). Second,
to examine whether impact, value, or benefits as well as
relevant success factors migrate or change when being
examined across all relevant levels, viz., individual (e.g.,
architects and end users), projects (e.g., business and IT
projects) and organizations.
Second, regarding our understanding of EAM use by

organizations, the findings from our research suggest a
central role of an EAM organizational anchoring in EAM
use and the achievement of benefits from it. Our definition
of anchoring is similar to existing conceptualizations of
grounding and culture in relation to EAM (Weiss &
Winter, 2012; Aier, 2014), and future research should
now proceed to establish conceptual boundaries between
these concepts, and also explore different antecedents and
consequences from EAM organizational anchoring. Speci-
fically, we identify research streams both for behavioral
science research and for design science research on EAM.
In behavioral science research on EAM, existing theoretical
empirical models (e.g., Schmidt & Buxmann, 2011), to the
best of our knowledge, do not include EAM organizational
anchoring. However, the findings from the present study
suggest that EAM organizational anchoring plays a central
role in EAM use and the consequences thereof. Including
EAM organizational anchoring in these models, either as a
mediator or an independent variable, could improve their
explanatory power. For design science research on EAM,
future research could explore how anchoring as a mechan-
ism could be embedded in the development of EAM
processes, EAM products, and EAM governance (Aier et al,
2011). Having indicated the importance of both EAM
organizational anchoring and EAM use, the findings from
this research suggest that these aspects should also be
incorporated into design research to increase the eventual
acceptance of the designed artifacts, and also to examine
its role in improving effectiveness and efficiency and other
key success metrics.
Furthermore, our post-hoc stakeholder analysis showed

that the perception of benefits from EAM are roughly
identical for business and IT stakeholders, in turn suggest-
ing that EAM may have a pivotal role in integrating these

two viewpoints. Still, more research could examine the
different viewpoints across business and IT stakeholder
groups in more detail, for instance, focusing on the con-
figurations in which alignment between the views – and
the achievement of success such as benefits, effectiveness,
or efficiency gains – is maintained. An important exten-
sion to our research would be, for example, to investigate
the determinants that lead to acceptance of EAM across
the different stakeholder groups. While our work indicates
the importance of organizational anchoring of EAM, the
factors that lead to an acceptance of EAM in an organiza-
tion – or indeed across business and IT camps – are yet to
be fully understood.
We also found that perceptions of EAM benefits specifi-

cally vary by organizational level. Our sample size
restricted the possibility of analysis to a between-groups
examination between managerial and operational-level
respondents, which showed significant differences. These
findings suggest that benefit realization, as one key process
by which organizations capitalize on success from its
systems (Petter et al, 2012), may follow different paths on
different organizational levels. The move from a model of
the variance in success (as done in this study) to a model of
the process through which success leads to the realization
of benefits is therefore an important future research ave-
nue to understand and proactively guide benefits manage-
ment for EAM practitioners (Ward et al, 1996). Our
findings on determinants of EAM project and organiza-
tional benefits and their determinants, together with the
existing findings on IT-level benefits and their determi-
nants (Schmidt & Buxmann, 2011) therefore provide
fertile empirical ground for theorizing EAM benefit realiza-
tion process models.
Our findings also clearly point to a need for further

research on EAM success factors and measures. In particu-
lar, given the noted differences in evaluations by different
stakeholder positions, we believe that a suitable future
research strategy could involve multi-level research (Sun
& Bhattacherjee, 2011) to examine which mechanisms
explain differences in success factors as well as success
measures that are palpable to EAM cohorts situated on
different organizational levels, as well as between and
across project and organizational levels. Appropriate start-
ing points for such investigations could be models for
cross-level linkages such as those described by Goodman
(2000) and Burton-Jones & Gallivan (2007), and as used in
multi-level studies of technology use (e.g., Sun &
Bhattacherjee, 2011). Future research with a more differ-
entiated and expanded dataset could proceed to examine,
for example, whether the identified EAM success factors
(such as product quality and anchoring) vary for benefits
as a success measure that only accrue on a project level (as
opposed to an organizational level) or not. An extended
measurement model, on the other hand, could include
measures for the perceived design freedom of EAM stake-
holders. Such research could then extend our conceptuali-
zation toward a two-stage model that differentiates
determinants and outcomes on an EA project level from

Figure 5 Existing and potential future studies of EAM success.
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those success factors and measures that are realized on an
organizational level.
Furthermore, our study was conducted on the basis of

perceptual measures. While this is a commonly accepted
approach to study success factor models, the perception of
success may deviate from measures of the actual value
achieved. Several studies in related areas exist that may be
used to conceptualize value generation or return-on-
investment into EAM. For example, Seddon et al (2010)
estimated organizational benefits from Enterprise Systems
implementations by reviewing management presentations
released after the implementations. Similarly, project
review data might be perused to examine how EAM
contributed to projects in which EAM constituted a key
practice. Alternatively, studies could examine organiza-
tional performance data (e.g., shareholder value) prior
and post EAM implementation or deployment, and other
work could review whether intentions to continue to use
EAM, over time, really translate to continuous engagement
and ultimately benefits from EAM use.
Third, regarding IS success research, implications are at

least threefold. First, our empirical results suggest that the
DMSMmay also be applied to examine success factors and
measures from the use not only of technology-based
systems (such as traditional information systems), but also
of management systems such as EAM. Our findings corro-
borate earlier work that examined DMSM in the context of
other management instruments such as process modeling
(Bandara & Rosemann, 2005) or knowledge management
(Kulkarni et al, 2007). Second, our research has identified
the central role of organizational anchoring as the core
linkage between success factors and success measures.
These findings suggest that organizational anchoring has
an influence on the success of management systems that is
not fully captured in the original DMSM. Although other
existing IS success models do not include organizational
anchoring either as having a direct influence or as a
mediator, some scholars have suggested that related fac-
tors such as social, people, or cultural issues should be
included in IS success research (Seddon, 1997; Claver et al,
2001; Petter et al, 2013). Third, the findings from our
research provide more clarification about the ‘intentions
to use’ in IS success research (Petter et al, 2008, p. 241). In
our research, the DMSM has been adapted and instan-
tiated to measure organizational benefits and intended use of
a subgroup of people within an organization: the EAM stake-
holders. Given this context, planned future use was found
to be an important success measure – indicating contin-
uous engagement – as well as a determinant for benefit
achievement. Consequently, these findings suggest that
usage intention is an important concept in understanding
success – at least in the EAM context: Although the use of
EAM by a subgroup of an organization, the EAM stake-
holders, provides direct benefits for this subgroup, the
majority of the resulting benefits accrue to the organiza-
tion as a whole. Hence, the congruence of the benefits and
use is limited. However, EAM benefits on the organiza-
tional level can only be achieved in the long run through

sustained and increased EAM use. Consequently, inten-
tions to use are an important determinant as well as
indicator of success.

For the management of EAs
The findings from this research provide practitioners and
experts with important insight into relevant factors that
facilitate EAM success. These findings can inform organi-
zations about how to approach EAM so as to improve the
value it can generate and the momentum it can sustain.
This research has highlighted a number of important
factors that must be considered to ensure successful EAM.
The findings of this research yield three directly actionable
recommendations for improving EAM success:

(1) Do not focus your EAM on techniques and model
intensively your organization in an ivory tower;
instead go into your projects and be a role model for
conducting good EAM to shape your EAM organiza-
tional anchoring proactively.

(2) Focus your EAM on people rather than on processes
and formalizations. Organizational anchoring of EAM
begins in people’s minds and is not created by
enforced guidelines and rules. This approach will
ultimately yield the required use of EAM in organiza-
tional project activities and the expected benefits. To
develop appropriate organizational anchoring, organi-
zations should develop the appropriate setup for their
EAM infrastructure and EAM service delivery that suits
their overall organizational anchoring.

(3) Make sure EAM products and services are being used.
Our results confirm a belief that we have formed
through practical experience: many companies get stuck
with documentation, which often leads to EA initiatives
dying out. Approaching EAM with a customer-oriented
focus toward its stakeholders, and ensuring that relevant
products and services are being actively put to use has to
be considered right from the start.

Second, the developed measurement instrument for
EAM success factors andmeasures provides a starting point
for EAM practitioners to measure the degree to which firm-
level EAM is successful in their organization. This ability
not only ensures a transparent view of the current state of
EAM success in general, but also allows for measurement of
perceptions of EAM benefits on an organizational and
project level specifically. This also could be used to track
benefits over time. Of course, the measurement model
provides a one-dimensional view on success without pro-
viding an assessment tool to evaluate costs and invest-
ments; however, the literature provides other frameworks
that can be used to that end, and in complement to the
instrument we developed and validated (e.g., Boucharas et
al, 2010b; Weiss et al, 2013).

For the design of EAs
Our findings about EAM success factors and measures also
allow us to propose a number of tentative design principles
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for EAs based on the insights we derived how EAM can be
successful. Specifically, we suggest four broad EAM design
principles.

Principle 1 – establish an EAM infrastructure Our study
shows that an EAM infrastructure of good quality needs to
be established. This requires a substantial commitment of
the organization and the provision of funding to set up
this infrastructure. Management support is needed to suc-
ceed with this task. As an expert stated in our interviews:
With the new CIO the commitment to and investment in EAM
significantly changed – and with this also its long-term impact.

Principle 2 – create stakeholder awareness Awareness is
needed before organizational anchoring can be estab-
lished. Relevant stakeholder and local champions should
be activated and their involvement needs to be secured
and fostered. This is essential for making EAM a vital part
of the management system of the organization. An expert
during our interviews supported this view: Since we have
established transparency about everybody’s involvement, the
activity level went up significantly.

Principle 3 – provide EA products and services of high qual-
ity Once infrastructure is in place and awareness has been
created, EAM has to live up to its promise and provide high
quality products and services. Our model emphasizes that
service delivery and infrastructure are foundational pillars
of anchoring. EAM products that are of high quality,
among others in terms of correctness and completeness,
are the basis for value creation. As one respondent put it:

We prove the value of EAM positioning our architects directly in
project teams and having the project managers evaluating their
value regularly. This statement shows that regular evalua-
tions and tight controlling can be important mechanisms
to ensure provision of high quality services.

Principle 4 – secure stakeholder commitment Finally, EAM
needs to be installed as a hub in the overall management
processes of the organization. Continuous commitment to
the usage of EAM helps achieving success and contributes
to ongoing value creation in the future. An expert from the
financial industry described this as follows: EAM is a long-
term investment – hence we are part of all significant IT change
programs in our organization.

Conclusions
The model developed in this study is an extension and
continuation of research on EAM success. Overall, we
contribute to the existing body of knowledge on this
subject by compiling EAM success factors from the litera-
ture and from practical observation and by using this
collection of factors to develop and validate the success
factor model. Table 8 summarizes key research contribu-
tions and emerging implications.
In turn, our research advances our theoretical and

empirical understanding of successful EAM, which will
provide industry and academia with a more accurate and
realistic view of the successful use of these key design
vehicles in strategic planning, alignment, implementation
and IT-enabled business transformation projects.
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research, and provides a basis to integrate,
compare, and extend the empirical body of
knowledge
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assessment tool to quantify return-on-investment, to
understand value creation over time, or to
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enabling successful EAM
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management system
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