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Abstract: Inappropriate communication is a major threat to enterprise transfor-
mations. While enterprise architecture (EA) models may be helpful to support
communication, these models are often tailored to the needs of specialists like en-
terprise architects. Based on empirical data from 12 expert interviews, we analyze
how EA models can become boundary objects that span knowledge boundaries and
alleviate communication defects among heterogeneous stakeholder groups in en-
terprise transformations. We contribute a framework that maps six communication
defects to three knowledge boundaries and to 12 boundary object properties as a
foundation for future EA model design. Our findings also indicate that EA models
alone are not sufficient for overcoming communication defects, but that facilitators
like architects are needed in addition.

1 Introduction

Induced by various environmental pressures (originating from markets, regulators, cus-
tomers etc.), enterprises face a constant need for change that often affects large parts of
an enterprise. This kind of large-scale change is referred to as enterprise transformation
[Ro05]. An enterprise transformation typically is a collaborative endeavor of diverse
stakeholder communities. These communities are diverse with respect to their know-
ledge, values, and goals. The need for collaboration among diverse communities is well-
recognized in organizational literature [Ca04; Ka0l; NMS12]. To coordinate collabora-
tive efforts during enterprise transformation, communication is a key success factor.
Conversely, communication defects are a major threat to successful transformation.
Communication defects lead to delays in transformation, increases in costs, and ultimate-
ly to struggles or even failure of transformation [FF95; HPKQ9].
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Enterprise Architecture (EA) models support such communication [Vall]. In line with
[WFOQ7], we understand an EA model to be a representation of an as-is or to-be state of
an organization in its business to IT stack. However, we argue that not all EA models are
particularly suitable for mitigating communication defects among diverse communities
in enterprise transformations. Particularly, a model cannot be considered separately from
its context of use: the role of the modeler (in our case: the architect) is paramount for the
usefulness of EA models [SP12], while at the same time the fitness of a particular EA
model depends on factors such as the addressed community or the purpose and scope of
the model [An10]. Therefore, we take a boundary object perspective to analyze how EA
models can help to prevent communication defects in enterprise transformations. Bound-
ary objects, a concept from organizational science [SG89], aim at providing interfaces
between different communities of practice and thus support knowledge sharing commu-
nication.

Our research question is the following: To what extent can communication defects in
enterprise transformations be mitigated by using EA models as boundary objects?

In addressing this question, we build upon a set of boundary object properties pertaining
to both (1) the model itself, and (2) the role of the architect, and discuss to what extent
these properties can address communication defects in enterprise transformations. In
addition to this theoretical grounding of our research, we provide empirical grounding of
the proposed boundary object properties by illustrating each property with qualitative
data on practical modeling experiences from senior enterprise architects. In so doing, we
extend our earlier work [Ab13; NKC13] by (1) explicitly linking the role of the enter-
prise architect to boundary objects, (2) applying the boundary object perspective to spe-
cifically mitigate communication defects, and (3) providing an empirical grounding of
the theoretically-derived boundary object properties found in [Ab13].

Note that work has been done on models that involve different stakeholders, prominently
by [SP12; SPSO7]. Yet, this work concerns collaborative modeling in general, while our
focus is on EA models’ application as far as they involve different stakeholder commu-
nities. Furthermore, work on model quality [Krl12; KSJ06; M098; Nel2] provides prop-
erties to assess both the process of modeling as well as the resulting model itself [Mo05].
However, in [M005] the focus is on evaluating the model quality for a single user com-
munity, while in the paper at hand we are interested in the interplay among different
communities. The rest of this paper is structured as follows.

In section two, we discuss conceptual foundations of communication defects and bound-
ary objects. Section three presents our research approach. In section four, we describe,
based on empirical data, how various boundary objects have helped architects in over-
coming communication defects. We discuss our findings, especially with regard to the
role of the architect, in section five. Section six concludes our paper.



2 Conceptual foundations

2.1 Communication defects in enterprise transformations

Change-management literature shows that transformations often fail because of poor or
too little communication [Ba02; Gi98; KD02; Ko95]. Elving [EI05] for example points
out that “poorly managed change communication results in rumors and resistance to
change”. This raises a need to prevent or at least mitigate pitfalls such as communication
defects among the involved communities [HPKO09].

The EA function is consistently positioned as an instrument to improve communication
in enterprise transformations [Ral0; Tall]. Yet, recent research shows that communica-
tion defects also occur in EA-driven enterprise transformations. They contribute signifi-
cantly to the struggling or failure of EA-driven enterprise transformations [NKC13]. Ex-
amples of such transformation struggles include delays in the transformation and not ful-
filling the transformation goals. Based on qualitative data from interviews with mostly
enterprise architects, [NKC13] provide a list of communication defects. They categorize
those specific defects into three groups, namely lack of communication, inappropriate
communication and over-communication. In the paper at hand we focus on the question
of how EA models can be employed to overcome inappropriate communication. Inap-
propriate communication is found in the following communication defects [NKC13]: in-
appropriate communication means, inappropriate communication style, no shared frame
of reference, communication against the transformation, non-aligned implicit and expli-
cit communication, and dishonest communication.

The finding that communication defects are an important reason for struggles in or fail-
ure of EA-driven enterprise transformations is particularly interesting when considering
that EA models are supposed to support communication [Vall]. This raises the question
to what extent communication defects in enterprise transformations can be mitigated by
using EA models, and whether existing models need to be changed.

2.2 Boundary objects

The differences of communities regarding their knowledge, values, and goals are mani-
fested in knowledge boundaries. Carlile [Ca04] distinguishes three types of such bounda-
ries: syntactic, semantic, and pragmatic boundaries. Syntactic boundaries exist due to
different terminology among communities. Semantic boundaries are boundaries of inter-
pretation, which can be crossed by identifying differences and dependencies of the com-
munities and the creation of common meaning based on common terminology. Pragma-
tic boundaries are political boundaries. They represent differences in goals and interests.
Communities have their own agenda and see their power position “at stake” [Ca04].

The three boundary types have an increasing level of complexity with syntactic bounda-
ries at the lowest and pragmatic boundaries at the highest level. Crossing a higher-level
boundary invariably involves crossing lower-level boundaries: To identify differences in
meaning at a semantic boundary a common terminology must be provided first; being



able to negotiate common solutions at a pragmatic boundary also involves crossing syn-
tactic and semantic boundaries.

To aid in crossing knowledge boundaries, boundary objects (originally introduced by
Star and Griesemer [SG89]) are a widely-employed concept. Boundary objects are ab-
stract or physical artifacts that support knowledge sharing and collaboration between
different stakeholder communities by providing interfaces for communication. Examples
of boundary objects include physical objects such as prototypes [Ca04], intangible ob-
jects like shared IT applications [PR04], maps and models [SG89], and abstract concep-
tualizations such as standardized forms and repositories [Ca04; SG89]. According to
Winter and Butler [WB11], “boundary objects provide a sufficient platform for coopera-
tive action — but they do so without requiring the individuals involved to abandon the
distinctive perspectives, positions, and practices of their ‘base’ social world”. Boundary
objects are emergent, and “designated boundary objects” only become “boundary-
objects-in-use” when they are incorporated into the local practice of a stakeholder com-
munity [LVO05]. A specific boundary object may therefore be used by two or more dif-
ferent communities of practice (see [Ab13] for examples).

Abraham [Ab13] identifies an initial set of boundary object properties based on a litera-
ture review. The identified properties can be classified into two groups: object properties
that concern the construction of an object, and management properties that describe the
way an object is used and managed in an organization. Depending on the type of
knowledge boundary to be crossed, different properties may be required [Ca04].

The object properties are described as follows. For a detailed description, see [Ab13]:

Modularity enables communities to attend to specific areas of a boundary object inde-
pendently from each other, such as attending to individual portions of an ERP system.

Abstraction serves the interests of all involved communities by providing a common
reference point on a high level of abstraction. Local contingencies are eliminated from
high-level views to highlight the commonalities.

Concreteness addresses specific problems relevant to specific communities. Communi-
ties are able to specify their concerns and express their knowledge related to the problem
at hand. Thus, interpretive flexibility is provided.

Shared syntax provides a common schema of information elements, so that local use of
information objects is uniform across communities.

Malleability entails that boundary objects are jointly transformable to support the detec-
tion of dependencies and the negotiation of solutions.

Visualization entails that boundary objects do not rely on verbal definitions, but possess
a graphical or physical representation (e.g., a drawing or a prototype).

Annotation enriches boundary objects with additional information by individual com-
munities in order to provide context for local use.



The management properties are described as follows. For more details, see [Ab13]:

Versioning traces changes to boundary objects, along with their rationale. Additional
context is provided by reconstructing the chronological evolution of the boundary object.

Accessibility includes informing interested communities about the boundary object
using appropriate communication channels and other measures aimed at helping com-
munities to use the boundary object, such as trainings. As a result, the boundary object is
easier to access for the involved communities.

Up-to-dateness includes timely communication of changes to the involved communities
as well as responsibilities and processes for updating the boundary object.

Stability implies that the structure and underlying information objects of a boundary
object remain stable over time. Despite different local uses and annotations, boundary
objects provide a stable reference frame: While changes at the periphery are possible, the
core of the boundary object remains stable and recognizable.

Participation means that relevant communities should be involved in the creation and
maintenance of the boundary object, and that users should also include top management.

3 Research approach

To address our research question we conducted a series of semi-structured qualitative
expert interviews. We chose this approach because it provides in-depth insights into
complex phenomena [GG10] such as communication defects in EA-driven enterprise
transformations. Semi-structured interviews are focused on the research problem while
at the same time allowing for exploration of the field of research [FI09]. This combina-
tion allowed us to focus on our research problem and be open to new ideas.

We used the snowball sampling technique. According to Miles and Huberman [MH94]
snowball sampling is useful to identify experts that have a lot of experience concerning
the phenomenon studied. In total, we interviewed twelve experts. We stopped collecting
data when we did not gain any new insights into our research problem, i.e., at the point
of theoretical saturation [Ei89]. Table 1 gives an overview of the interviewees.

Each interview took between 60 and 90 minutes. All the interviews were recorded and
transcribed. We started the interview analysis with open coding following Flick [FI09].
That is, the first codes were linked closely to the transcripts. For the specific purpose of
this paper, however, we analyzed the interviews in a second step with regard to the three
types of knowledge boundaries and with regard to the use of boundary objects. Further-
more, we specifically looked into the role of the enterprise architects in the context of
mitigating communication defects. Eventually, this helped us to extract, combine and
interpret the relevant data from the interviews.

The coded data was analyzed in two steps: (1) Based on the interviews we classified the
specific communication defects presented in section 2 according to Carlile’s knowledge



boundaries [Ca04]. The mapping of the six specific communication defects to the
knowledge-boundary types is presented in section 4.1. (2) As a second step we analyzed
the interviews with regard to the boundary object properties. We added those properties
we could find support for in our interviews to the map created in step one. The mapping
of the properties to the communication defects and the knowledge boundaries is de-

scribed in sections 4.2 and 4.3.

Table 1. Characteristics of the experts.

Expert Position Industry Works in Nationality

#1 Enterprise architect Consulting Australia The Netherlands

#2 Enterprise architect Energy The Netherlands  The Netherlands

#3 Enterprise architect Insurance USA USA

#4; #7-9  Enterprise architect Consulting The Netherlands  The Netherlands

#5 Enterprise architect Consulting USA USA

#6 Enterprise architect Public sector The Netherlands  The Netherlands

#10 Management consultant  Consulting The Netherlands  The Netherlands

#11 Enterprise architect Banking Luxembourg France

#12 Enterprise architect Consulting The Netherlands  The Netherlands
4 Results

4.1 Mapping communication defects to knowledge boundaries

In our analysis we focused on the category ‘inappropriate communication” [NKC13],
because the other two categories (‘lack of communication’ and ‘over-communication’)
refer to the amount of communication, which is unlikely to be addressed by EA models
and therefore is not relevant to the purpose of this paper. To answer the question to what
extent EA models can be used as boundary objects to mitigate inappropriate communica-
tion, we first map the specific communication defects according to Carlile [Ca04] in
syntactic, semantic and pragmatic knowledge boundaries (Table 2).

Inappropriate communication means. Communication means, such as face-to-face
communication, newsletters or intranets, are used to transfer knowledge. However, our
interview results indicate that the appropriateness of one and the same communication
mean depends on the purpose of the communication and on the target group. For in-
stance, one enterprise architect contrasted I1T-oriented people and business-oriented peo-
ple: While email, social-media channels or internet would work well for IT people, for
business people he would rather arrange meetings where they could discuss things and
have coffee together. The use of inappropriate communication means, e.g. using email
threads towards business people, disturbs the transfer of knowledge and can thus be
interpreted as an information-processing or syntactic boundary.

Inappropriate communication style. Different stakeholder communities have different
preferences regarding the communication style. “When you talk to architects you have to



be sure that there is one mistake in the picture, so they really can find the mistake in the
picture. And they are proud they found that mistake. /...] An architect thinks that’s fun-
ny. That’s the way they look at things. [...] When you are introducing a mistake in the
picture when you are talking to managers, they are becoming insecure. They are not
sure anymore that you really know what you are doing. [...] You have to fit your com-
munication with the one you are talking to” [expert #6]. This quote shows that the inclu-
sion of a mistake in a picture has a different meaning for enterprise architects than it has
for management. Therefore, we classify this defect as semantic boundary.

No shared frame of reference. [NKC13] illustrate that different stakeholder communi-
ties can have different frames of reference. They distinguish two levels of differences:
the level of vocabulary and the level of understanding. If two communities differ in
terms of vocabulary, the boundary is syntactic. If they use the same terminology but
have a different understanding of it, there is a semantic boundary between them.

Communication against the transformation. Stakeholders who do not want the trans-
formation to happen sometimes try to stop it by communicating against it. As this com-
munication defect is based on conflicting interests and can be understood as political
intervention, we classify it as a pragmatic boundary.

Implicit and explicit communication not aligned. This communication defect concerns
inconsistencies between what is communicated through explicit statements and what is
communicated implicitly through actions, symbols, etcetera [NKC13]. If, for example,
senior management explicitly declares the increase of service quality as a main goal and
at the same time introduces the reduction of costs as a new KPI, the explicit and implicit
communication is not aligned. This can be interpreted as a difference in interest and
therefore as a pragmatic boundary.

Dishonest communication. An example for dishonest communication that was men-
tioned during our interviews is not telling the negative consequences of a transformation
initiative. Such a communication defect is politically motivated and can therefore be
labeled as pragmatic boundary.

Table 2. Communication defects and knowledge boundaries.

Syntactic ~ Semantic  Pragmatic

I GBI 01855 boundary  boundary  boundary

Inappropriate means of communication X
Inappropriate communication style
No shared frame of reference X

Communication against the transformation
Implicit and explicit communication not aligned
Dishonest communication




4.2 Mapping object properties to knowledge boundaries and communication de-
fects

After mapping specific communication defects to knowledge boundaries we analyzed
the interviews regarding boundary object properties. Table 3 shows which properties
were supported as being relevant for bridging certain knowledge boundaries and for mi-
tigating specific communication defects. When assessing the mapping of properties to
knowledge boundaries it must be considered that crossing knowledge boundaries is a cu-
mulative process. To cross a pragmatic boundary for example, semantic and syntactic
boundaries must be crossed before. However, to not clutter the table only the properties
that have been explicitly identified as relevant to a specific defect or boundary are
marked (i.e., no accumulation effects are represented in the table). In our analysis we
distinguish object properties (this section) and management properties (section 4.3). The
latter are marked grey in Table 3.

Table 3. Boundary object properties, knowledge boundaries and communication defects.

Communication defect Syntactic Semantic Pragmatic
boundary boundary boundary
Inappropriate means of communication Accessibility
Inappropriate communication style Visualization
No shared frame of reference Modularity,
Abstraction/
Shared syntax Concreteness,
Visualization,
Stability
Communication against the transformation Participation
Implicit and explicit communication not aligned
Dishonest communication Up-to-dateness

Shared syntax. If an EA model uses vocabulary that is common among different stake-
holder groups in an organization, shared syntax and a common frame of reference can be
achieved. This can, for example, be accomplished by agreeing on the terminology of one
stakeholder community (“you need to talk purely in business terms” [expert #1]) and
capturing this in an information model. Another possibility is to use external standards
(if this is compatible with the organizational culture). One interviewee described an
engineering-driven organization that was very keen on complying with ISO naming
standards in their models. A communication defect resulting from a lack of a shared
frame of reference due to different vocabulary can thus be solved, which means that
shared syntax is primarily associated with a syntactic boundary.

Modularity. By providing different views of an EA model, where each view captures
the concerns of a particular stakeholder community, these communities can focus on
different parts of an EA model. Moreover, stakeholder communities can hide parts of an
overall model they are not interested in. Since views enable each community to explicate
their understanding, perspectives can be compared and differences detected. One inter-



viewee explained that views enabled him to communicate architecture “in terms that can
be understood by other stakeholders” [expert #7]. A communication defect due to a lack
of a shared frame of reference caused by different interpretations can be overcome by
using an EA model and providing appropriate views to the involved communities. This
property is therefore linked to a semantic knowledge boundary.

Abstraction/concreteness. Our informants stated that stakeholders needed to be able to
overlook a transformation project at an early phase to “really understand what this
change means” [expert #6]. As a specific example, the ArchiMate layer diagram was
mentioned as being helpful in linking business processes at a high level to the organiza-
tional structure, and eventually to the technology layer. For an EA model as a boundary
object this implies that architects should be able to provide a short and concise overview
that will necessarily be at a high level of abstraction. Some informants mentioned a one-
page overview, i.e., an architectural model showing the envisioned transformation in a
very concise way, as an important success factor.

In an early phase of a transformation, a high level of abstraction is important for com-
municating the transformation goal to stakeholders. However, as a transformation goes
on and concrete decision alternatives become available, more concrete models are be-
coming increasingly useful. Since EA models with an appropriate balance between ab-
straction and concreteness can help communities in quickly assessing differences in
interpretation, they contribute to a shared frame of reference by providing common
meanings. Therefore, abstraction/concreteness are associated with semantic boundaries.

Visualization. The interviewees argued for visually appealing, graphical representations
of architectural models. From the majority of our interviews, it emerged that a visual
representation is more highly valued than plain text. Cognitively effective models can
address communication defects caused by inappropriate means of communication, as
well as those caused by a lack of a shared frame of reference. Visualization is therefore
particularly useful for crossing semantic boundaries. However, one interviewee reported
on an organization that preferred written text over graphics. This shows that the useful-
ness of visualization depends to a certain degree on the communities” preferences.

Our interviews did not support the properties of malleability and annotation.

4.3 Management properties and the role of the enterprise architects

We have shown that most of the object properties discussed in section 2.2 are supported
by empirical data. However, we also must consider management properties of boundary
objects (section 2.2). The idea of management properties is supported by our interview-
ees who point out that, next to the design of appropriate EA models, their management
by the enterprise architects is particularly important. In the interviews we found evidence
for four of the five management properties.

Stability/up-to-dateness. According to the experts an enterprise architect has to deal
with the trade-off between stability and up-to-dateness of an EA model. They indicated
that the more unstable a model was, i.e., the higher the update frequency, the more they



had to invest in communication to maintain a shared understanding among the stakehol-
ders. Conversely, a high degree of stability of a model can lead to a structure that is well-
recognized among diverse communities, and thus contributes to establishing a common
meaning. Therefore, stability contributes to crossing semantic boundaries. However, EA
models also have to be updated regularly “because the world is changing, your enter-
prise is changing, people are changing” [expert #9]. If an enterprise architect does not
update an EA model although s/he knows that something relevant has changed, this can
be interpreted as dishonest communication. Hence, up-to-dateness can help in crossing a
pragmatic boundary.

Accessibility. According to our interviews making an EA model accessible does not
only include putting it on a server that everyone can access. Depending on their prefer-
ences regarding the means of communication people would or would not access that
server (section 4.1). One architect illustrated his way to make his one-page overview of a
future architecture accessible: “So using that paper everywhere you go and put it on the
table, leave it on the walls is helping you because everyone knows where his part is on
the project” [expert #8]. This quote shows that accessibility can also be reached by per-
sonal interaction. By ensuring that everyone receives the information accessibility helps
crossing syntactic boundaries. Moreover, if an EA model is made accessible by personal
interaction of the architect, this can also help crossing semantic boundaries because the
architect can directly explain or translate the model to the respective audience: “l was
naive enough in the beginning to think that if it was written down and if you have models
then people would understand what was written down and they would understand those
models. And then everybody would be on the same page. But that turns out not to be the
case. So it’s a lot of personal interaction with people” [expert #1].

Participation. The interviewees mentioned participation as an essential condition for the
acceptance of an EA model. “People need to know about it, but also need to have the
feeling that their voice is heard and that their concerns are included in the architecture”
[expert #7]. If a stakeholder has participated in creating an EA model for the transfor-
mation, s/he is more likely to support the transformation. Thus, the probability for com-
munication against the transformation is decreased. Participation in the process of creat-
ing and maintaining an EA model of a future architecture by a broad number of stake-
holders can therefore help in bridging pragmatic boundaries. However, developing
common interests among different stakeholder communities requires strong personal
involvement of the architects. Virtually all of our interviewees stressed the importance of
conducting workshops in order to engage stakeholders instead of preparing a target ar-
chitecture themselves and presenting the finished result.

However, the experts also pointed out that, if the architect does not intervene, letting dif-
ferent stakeholders participate in creating an EA model and conducting joint workshops
often results in communication defects. The interviewees emphasized the architects’ role
as a translator or mediator between the different groups: “And | invite people to do not
judge or make assumptions but listen what other people have to say before they reply. So
don’t have their answers ready and just wait for the right keyword to jump in. Let other
people speak. But | will always take the role of summarizer only. So whenever someone



has spoken | will then give a summary. [...] So I will repeat what was said and use dif-
ferent words so that the different people will be able to pick it up” [expert #1].

Versioning. We did not find support for this property in our interviews.

We have illustrated that solely having EA models whose construction adheres to certain
properties may not be sufficient to mitigate certain communication defects. The exam-
ples above show that to implement the management properties for EA models, the archi-
tect’s personal interaction is needed. They have to make sure their models are recognized
and understood by the relevant stakeholders. Furthermore, architects act as translators
between different stakeholder communities. The property ‘participation’ expresses the
need for also engaging stakeholders when creating EA models. In summary, the involve-
ment of enterprise architects is needed to cross all three boundary types (Table 33).

Furthermore, in the interviews, no management property was directly linked to the defect
‘explicit and implicit communication not aligned’. However, we argue that the combina-
tion of stakeholder engagement and personal interaction of the architects may also help
to mitigate this defect. Through participation stakeholders express and document their
concerns explicitly. If later the implicit communication contradicts those explicitly stated
goals, the architects can point that out through personal interaction.

Finally, the interview analysis shows that pragmatic boundaries cannot be bridged by EA
models and architects alone. However, an EA model that has invited participation from
many stakeholders may help convey a de-politicized perspective that is considered more
objective. When an EA model is recognized among stakeholder communities as provid-
ing a neutral, commonly agreed-upon perspective (instead of being perceived as dispro-
portionately representing a single community’s perspective), it will be harder (albeit not
impossible) for politically-motivated stakeholders to push their own agenda and com-
municate against the transformation.

5 Discussion

Our data suggest that EA models as boundary objects are particularly helpful for cros-
sing semantic boundaries, especially when helping to identify differences in interpreta-
tion and thereby preventing communication defects caused by the lack of a shared frame
of reference. For addressing semantic boundaries, visualization, abstraction, and modula-
rity emerged as the most important properties of EA models. These properties help diffe-
rent stakeholder communities to identify misunderstandings and re-align their interpreta-
tions towards a shared understanding. To maintain shared understanding and a common
frame of reference, mock-ups of user-interface screens or roadmaps have been named by
interviewees as valuable tools supporting EA models. Particularly roadmaps received
attention for highlighting dependencies between the actions of various stakeholder com-
munities, and also for showing individual stakeholders when and to what degree their
areas of concern will be affected by a transformation. However, also at a semantic boun-
dary, the involvement of the architect is required to ensure that these boundary objects
are actually used and that stakeholder concerns are adequately reflected.



Overall, the harder a communication defect is to fix, the more involvement of the archi-
tect is required: While an established and well-communicated information model, cross-
ing a syntactic boundary, functions largely without the architect’s intervention, overcom-
ing pragmatic boundaries requires strong personal and time-consuming involvement,
e.g., by conducting face-to-face meetings, negotiations, and workshops.

To cross pragmatic boundaries and address communication defects such as dishonest
communication, or communication against the transformation, requires both EA models
that are trusted for the accuracy of their content, and skilled architects that are trusted for
the way they are managing and using these models. Especially when pragmatic bounda-
ries are encountered, the architect needs to perform a role as a ‘boundary spanner®, i.e.,
s/he needs to invest significant effort in upholding communication between diverse
stakeholder communities.

Levina and Vaast [LV05] identified three conditions effective boundary spanners need to
meet: (1) Boundary spanners need to have sufficient knowledge and understanding of
each of the fields they are about to span to be perceived as legitimate and competent. For
architects, this means that they need to have an understanding of both business and tech-
nological terms to be respected as competent by both business-unit and I1T-unit members
and to be able to fulfill their translator role. (2) Boundary spanners need to be considered
legitimate negotiators of their own field. For architects, this means that they need to be
perceived as authorized to make architectural decisions, to give dependable advice. An
example would be granting exceptions from architectural principles. (3) Boundary span-
ners need to possess the required communication and negotiation skills associated with
this role. And they need to be willing to perform a boundary spanning role between two
different fields instead of becoming functional experts in one field alone. For architects,
this brings the risk that they are considered as being caught in the middle between the
business and IT domain, without being seen as legitimate and competent members of
either one. To mitigate this risk and support the boundary-spanning function, skilled
architects need to be able to rely on the proper tools, one of which are boundary objects.

6 Conclusion

In this paper, we have analyzed the knowledge boundaries lying beneath various com-
munication defects. In a second step we have shown how EA models acting as boundary
objects can be used to overcome these communication defects. We conclude that EA
models are most useful for crossing semantic boundaries when they possess the object
properties abstraction, modularity, and visualization, whereas for communication defects
residing at pragmatic boundaries enterprise architects are required to perform a bounda-
ry-spanning function.

Although this inquiry builds on both theoretical considerations and empirical data, the
findings are still preliminary. Further in-depth studies are necessary to understand the
construction of those (few) EA models that work as boundary objects, and the context of
their use. Also, the EA function is implemented differently across organizations, e.g.,
with respect to governance structures. Thus, the architect’s role, organizational position,



tasks and responsibilities, as well as his/her interface with specific stakeholder communi-
ties (e.g., project managers or HR managers) needs to be further analyzed. Finally, more
work needs to be done regarding the theoretical framing of communication (defects) in
EA-driven enterprise transformations. This will help in classifying specific situations as
being communication defects or not and thus in identifying those situations where EA
models are likely to work as boundary objects.

Summarizing, this inquiry is a step to eventually derive design principles for EA model
construction and management that are particularly suitable for overcoming communica-
tion defects.

References

[Ab13]

[An10]

[Ba02]

[Ca04]

[Ei89]
[EI05]
[FF95]
[Fl09]
[GG10]

[Gi98]

[HPKO9]

[Ka01]

[KDO02]

[K095]

Abraham, R.: Enterprise Architecture Artifacts as Boundary Objects — A Framework
of Properties. In: Proceedings, 21th European Conference on Information Systems,
Utrecht, NL 2013.

Anaby-Tavor, A. et al.: Insights into enterprise conceptual modeling. In: Data &
Knowledge Engineering 69 (12), 2010, pp. 1302-1318.

Barrett, D. J.: Change communication: using strategic employee communication to
facilitate major change. In: Corporate Communications: An International Journal 7 (4),
2002, pp. 219-231.

Carlile, P. R.: Transferring, Translating, and Transforming: An Integrative Framework
for Managing Knowledge Across Boundaries. In: Organization Science 15 (5), 2004,
pp. 555-568.

Eisenhardt, K. M.: Building Theories from Case Study Research. In: Academy of
Management Review 14 (4), 1989, pp. 532-550.

Elving, W. J. L.: The role of communication in organisational change. In: Corporate
Communications: An International Journal 10 (2), 2005, pp. 129-138.

Ford, J. D.; Ford, L. W.: The role of conversations in producing intentional change in
organizations. In: Academy of Management Review 20 (3), 1995, pp. 541-570.

Flick, U.: An Introduction to Qualitative Research. SAGE Publications, Los Angeles
et al. 2009.

Ghauri, P.; Grgnhaug, K.: Research Methods In Business Studies: A Practical Guide.
2010.

Gilsdorf, J. W.: Organizational Rules on Communicating: How Employees Are - and
Are Not- Learning the Ropes. In: Journal of Business Communication 35 (2), 1998,
pp. 173-201.

Harmsen, F.; Proper, E.; Kok, N.: Informed Governance of Enterprise Transfor-
mations. In: Proper, E.; Harmsen, F.; Dietz, J. L. G. (eds.): Advances in Enterprise En-
gineering Il. Springer, Berlin Heidelberg 2009, pp. 155-180.

Karsten, H. et al.: Crossing boundaries and conscripting participation: representing and
integrating knowledge in a paper machinery project. In: European Journal of Infor-
mation Systems 10 (2), 2001, pp. 89-98.

Kitchen, P. J.; Daly, F.: Internal communication during change management. In: Cor-
porate Communications: An International Journal 7 (1), 2002, pp. 46-53.

Kotter, J. P.: Leading Change: Why Transformation Efforts Fail. In: Harvard Business
Review 73 (2), 1995, pp. 59-67.



[Kr12]

[KSJ06]

[L\V05]

[MH94]

[Mo05]

[M098]

[Nel2]

[NKC13]

[NMS12]

[PRO4]

[Ra10]
[Ro05]

[SG89]

[SP12]

[SPSO07]

[Tall]

[Vall]

[WB11]

[WF07]

Krogstie, J.: Quality of Business Process Models. In: Sandkuhl, K.; Seigerroth, U.;
Stirna, J. (eds.): The Practice of Enterprise Modeling. Springer Berlin Heidelberg
2012, pp. 76-90.

Krogstie, J.; Sindre, G.; Jgrgensen, H.: Process models representing knowledge for
action: a revised quality framework. In: European Journal of Information Systems 15
(1), 2006, pp. 91-102.

Levina, N.; Vaast, E.: The Emergence of Boundary Spanning Competence in Practice:
Implications for Implementation and Use of Information Systems. In: MIS Quarterly
29 (2), 2005, pp. 335-363.

Miles, M. B.; Huberman, A. M.: Qualitative Data Analysis: An Expanded Sourcebook.
2nd ed., Sage Publications Inc 1994,

Moody, D. L.: Theoretical and practical issues in evaluating the quality of conceptual
models: current state and future directions. In: Data & Knowledge Engineering 55 (3),
2005, pp. 243-276.

Moody, D. L.: Metrics for Evaluating the Quality of Entity Relationship Models. In:
Proceedings, 17th International Conference on Conceptual Modeling - ER '98, Singa-
pore 1998, pp. 211-225.

Nelson, H. J. et al.: A conceptual modeling quality framework. In: Software Quality
Journal 20 (1), 2012, pp. 201-228.

Niemietz, H.; de Kinderen, S.; Constantinidis, C.: Understanding the role of subcul-
tures in the enterprise architecture process. In: Proceedings, 21th European Conference
on Information Systems, Utrecht, NL 2013.

Nicolini, D.; Mengis, J.; Swan, J.: Understanding the Role of Objects in Cross-
Disciplinary Collaboration. In: OrganizationScience 23 (3), 2012, pp. 612-629.
Pawlowski, S. D.; Robey, D.: Bridging User Organizations: Knowledge Brokering and
the Work of Information Technology Professionals. In: MIS Quarterly 28 (4), 2004,
pp. 645-672.

van der Raadt, B. et al.: The relation between EA effectiveness and stakeholder satis-
faction. In: The Journal of Systems and Software 83, 2010, pp. 1954-1969.

Rouse, W. B.: A Theory of Enterprise Transformation. In: Systems Engineering 8 (4),
2005, pp. 279-295.

Star, S. L.; Griesemer, J. R.: Institutional Ecology, 'Translations' and Boundary Ob-
jects: Amateurs and Professionals in Berkeley's Museum of Vertebrate Zoology, 1907-
39. In: Social Studies of Science 19 (3), 1989, pp. 387-420.

Stirna, J.; Persson, A.: Purpose Driven Competency Planning for Enterprise Modeling
Projects. In: Ralyté, J. et al. (eds.): Advanced Information Systems Engineering.
Springer Berlin Heidelberg 2012, pp. 662-677.

Stirna, J.; Persson, A.; Sandkuhl, K.: Participative Enterprise Modeling: Experiences
and Recommendations. In: Krogstie, J.; Opdahl, A.; Sindre, G. (eds.): Advanced In-
formation Systems Engineering. Springer Berlin Heidelberg 2007, pp. 546-560.
Tamm, T. et al.: How Does Enterprise Architecture Add Value to Organisations? In:
Communications Of The Association For Information Systems 28 (1), 2011, pp. 141-
168.

Valorinta, M.: IT alignment and the boundaries of the IT function. In: Journal Of
Information Technology 26 (1), 2011, pp. 46-59.

Winter, S. J.; Butler, B. S.: Creating bigger problems: grand challenges as boundary
objects and the legitimacy of the information systems field. In: Journal Of Information
Technology 26 (2), 2011, pp. 99-108.

Winter, R.; Fischer, R.: Essential Layers, Artifacts, and Dependencies of Enterprise
Architecture. In: Journal Of Enterprise Architecture 3 (2), 2007, pp. 7-18.



