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Abstract. Selecting the software development methodology best-suited
for a project or organization is a fundamental decision in the context
of Information Systems (IS) engineering. In many industries and organi-
zations, agile software development models are already well-established
and commonly used for this purpose. However, large-scale, plan-driven
organizations face additional challenges when implementing agile meth-
ods. To analyze how such organizations could make the implementation
more effective, the results of a qualitative case study performed in a
large-scale financial institution are presented in this paper. Based on
these results, a best-practice model for their effective implementation in
a complex environment is proposed. An organization-specific agile devel-
opment framework and continuous stakeholder involvement are identi-
fied as crucial success factors. In addition, a successful implementation
of agile methods in practice needs to be performed by dedicated individ-
uals and cross-functional teams should be established in order to support
a common understanding across organizational boundaries.

Keywords: Agile methods · Software development · IS engineering ·
Large organizations · Organizational change

1 Introduction

Traditional sequential software development methods very often do not provide
the necessary flexibility for todays fast changing business environment. There-
fore, in the last decade the more light-weight agile methods established as a
better suited alternative in many companies and industries, which helped to
shorten development cycles and reduce the time-to-market of new software [24].

Consequently, in recent years the application domain of agile methods has
extended from the original small and co-located teams to a wider range of orga-
nizational settings [48]. This extension also received considerable attention by
researchers discussing the general applicability of agile methods in various set-
tings. Several studies indicated the suitability of agile methods also for plan-
driven and large-scale organizations [9,26], large and distributed teams [38,46]
as well as strongly regulated environments [16].
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Their findings suggest that especially the implementation of agile methods in
large-scale, plan-driven environments comes with additional challenges and con-
straints [32]. In particular, agile practices need to be integrated into the existing
process environment and comply with various internal and external regulations
[5,16,27]. Therefore, the use of a tailored agile development framework and the
creation of a common understanding across stakeholders have been suggested to
be crucial success factors in this context [32,36].

However, the perception of such a tailored agile framework within a plan-
driven organization and the creation of awareness and understanding with
respect to it have not been studied so far. Therefore, in this paper results of
a qualitative study are presented, which evaluates the role of an agile develop-
ment framework within in a large-scale, plan-driven financial institution and its
perception by the relevant stakeholders. I.e., the interface between agile devel-
opment teams and plan-driven release management und IT operations is found
to be critical and challenging. In particular, it is analyzed how organizational
boundaries between the stakeholders should be designed to implement such a
framework effectively across all relevant organizational functions.

The rest of this paper is organized as follows: In Sect. 2 the related work from
the research literature is discussed in detail, followed by the research design of
the study in Sect. 3. Section 4 describes the used qualitative data collection and
analysis procedure. In Sect. 5 the proposed resulting agile implementation model
is presented. The limitations of the study and an outlook to further research are
illustrated in Sect. 6. We conclude with a summary of our findings.

2 Related Work

Over the last decades, various software development processes have been pro-
posed by researchers and practitioners. First, sequential, plan-driven models such
as the Waterfall model [40] became popular, where each phase of the development
process needs to be completed before the next one starts, resulting in a strictly
sequential order of the development activities. However, this approach fails to
accomodate late changes of requirements during development, which frequently
occur in todays business environment [19,22].

Driven by the need for adaptability to changing requirements, first iterative
models like the Spiral model [8] were proposed, followed by evolutionary or agile
methods such as Extreme Programming [6] and Scrum [42,43]. Although these
agile methods have become very popular, traditional plan-driven methods are
not obsolete as every method can be effective and useful depending on the project
characteristics and its environment [30].

Therefore, especially in large-scale organizations it cannot be expected that
all teams and projects make the transition to agile methods, which can hinder the
work of agile teams [2,12,32]. Consequently, it has been found that large-scale
organizations are confronted with additional challenges as they need to integrate
the agile practices into their existing, complex processual and organizational
environment [5,27,28].
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In order to be successful, it is therefore highly important to focus on the inter-
faces between agile development teams and their environment and to tailor agile
practices to the specific organizational requirements [5,27]. In the course of this,
not only the practices of the agile teams need to be adjusted. It is also impor-
tant to focus on the practices of other organizational functions as agile teams
rely on them and do not work isolated [32,37]. A study by van Waardenburg
and van Vliet states that the adjustment of the practices on both sides is espe-
cially important in a plan-driven environment in order to successfully implement
agility. However, the study also provides evidence that the adjustments made on
the agile team level should not be exaggerated, as this might lead to the loss of
benefits intended to achieve by agile methods [32].

In order to achieve the continuous tailoring and improvement on both sides,
especially communication is crucial [36]. Consequently, it is beneficial to plan
and execute specific procedures in order to tailor agile practices to suit an orga-
nization’s individual requirements. One example is the definition of clear feed-
back channels that provide the organization with valid information [4,37]. This
approach might result in an organization-specific agile process model, which is
claimed as being effective in providing guidance for agile teams [36,37].

Besides tailoring and integration on the project and organizational side,
research has shown that awareness and common understanding of agile prac-
tices is essential during their implementation [4,32]. Education, training and
coaching have proven to be suitable approaches in order to achieve a com-
mon ground [4,9,45]. Especially coaching of affected stakeholders should not
be underestimated and be available right from the beginning of the implementa-
tion [45]. Without coaching and clear guidance, the implementation likely fails or
only small plan-oriented projects just labeled “agile” are performed. Besides the
actual development teams’ also organizational stakeholders, such as the business
side and other still plan-driven functions (like i.e. the IT operations department)
should be involved when creating awareness and understanding of agile meth-
ods. If they are left out, they likely will not get actively involved in the agile
process and their mindset remains traditional, which increases barriers and ten-
sion between them and the agile teams [32].

Although the current body of knowledge provides guidance for the complex
process of implementing agile methods in large-scale and plan-driven environ-
ments, recommendations are rather general and isolated [9]. Correspondingly,
van Waardenburg suggests that “[a] more systematic and in-depth study of the
role of boundary spanning activities and artifacts could help to better align the
simultaneous use of plan-driven and agile methods.” [32].

Furthermore, although in general an organization-specific tailored agile devel-
opment framework has been suggested as being beneficial [36], it has not inves-
tigated how the role of such a framework is perceived in organizations and how
its implementation can be done effectively. In order to overcome this gap, in this
paper the following research questions are addressed:
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– RQ1: Is an agile development framework beneficial for the successful imple-
mentation of agile methods within a division of a large-scale, plan-driven
organization?

– RQ2: How need organizational boundaries be designed when implementing
an agile development framework within a division of a large-scale, plan-driven
organization?

Fig. 1. Model of the unit of analysis illustrating the project context of the case study
performed.

3 Research Design

3.1 Project Context

In order to collect the relevant data for the qualitative analysis, a case study was
performed within a division of a large-scale financial institution currently imple-
menting an agile development framework. The division can be characterized as
a forerunner regarding agile development within this organization and therefore
is embedded in a generally plan-driven environment.

The agile methodology used is based on Scrum [42], mainly because it defines
clear roles and responsibilities. It is tailored to support all relevant internal and
external policies in order to ensure legal and regulatory compliance. The tai-
lored methodology was designed by a dedicated team formed for this particular
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purpose, including members of various functions as i.e. quality management,
test management and release management. After its initial design the first ver-
sion of the framework was piloted in several development teams from February
2016 onwards, before becoming mandatory for all development teams within the
division in May 2016.

This project context is illustrated schematically in Fig. 1 by the model of the
unit of analysis [7], including all relevant stakeholders for the implementation
process and their relation.

3.2 Research Methodology

The relevant organizational boundaries under investigation are highlighted by
the arrows in Fig. 1. In order to provide clear results when answering the research
questions, the design of the boundaries between these different organizational
functions was viewed through the concepts of boundary objects [44], boundary
spanners [1] and boundary events. Besides their general suitability when focus-
ing on boundaries, these concepts have also been identified by other researchers
to be suitable in this particular context [32,33,35,38]. With regard to the cre-
ation of common understanding Star and Giesmer describe boundary objects as
an “analytical concept of [. . . ] objects which both inhibit several intersecting
social worlds and satisfy the informal requirements of each of them.” [44]. Con-
sequently, they enable the satisfaction of potentially conflicting sets of concerns,
the coexistence of heterogeneity and cooperation as well as the translation and
alignment of different perspectives [3,44].

In contrast to boundary objects, which refer to artifacts, the concept of
boundary spanners relates to particular roles that facilitate the exchange of infor-
mation across boundaries [1]. In general, a boundary spanner can be described as
a person connecting two different groups whereas belonging only to one of them
[20]. However, neither boundary objects nor boundary spanners are effective
through their mere existence at the boundary between two social worlds. Rather
they have to be actively integrated. Therefore, Levina and Vaast introduced the
concepts of boundary objects-in-use and boundary spanners-in-practice [26].

Beyond the concepts of boundary objects and boundary spanners, the terms
boundary spanning actions [29] and boundary spanning activities can be found
in current literature on the topic of boundary crossing [33,41]. Yet, they are in
general attributed to a particular boundary spanning role, for example in form
of the active coordination of task performance with other groups or the linking
of information [29,47]. Therefore, the following study will introduce a variation
of the concepts in the form of boundary events in order to also clearly cover
installed training activities provided independently from one particular initiator.
Such a variation is especially important in the context at hand considering the
importance of training and coaching.

The two boundaries explicitly not under investigation within the unit of
analysis were the boundaries between the development teams itself as well as
the boundary between the IT and the business function. First, one reason for
this is that the pilot projects within the division are relatively independent from
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other projects, which made the inter-team boundaries irrelevant. Second, the
boundary between the IT and business function has already been extensively
investigated by other researchers applying the chosen concepts [39]. Here, agile
methods and especially the related practices of the business requirements being
communicated through user stories and the prioritization of these in the product
backlog were identified to support the coordination of the two social worlds and
enable the creation of a common understanding [34,39].

For the qualitative analysis, the Grounded Theory Methodology (GTM) as
introduced by Glaser and Strauss in 1967 was chosen [21]. Its main idea is to
discover new theory based on the insights gained rather than verifying existing
theory [21]. The approach is especially valuable in areas where theoretical expla-
nation is limited [18,32], as it is the case regarding the questions addressed by
the study at hand.

4 Data Collection and Analysis

Referring to the concept of theoretical sampling in the GTM [13,21], the par-
ticipants were not defined prior to the start of the investigation. Instead the
interview partners were selected based on information gathered during the iter-
ations of the research process resulting in twelve interviews across all relevant
groups. Table 1 shows a list of all interview partners which finally took part in
the qualitative empirical study.

In line with the iterative procedure of the GTM, a specific guide for the
semi-structured interviews was developed for each iteration based on the ques-
tions emerged during previous interviews. All four interview guides covered the
following content:

– General information: Personal information and his or her experience with
agility,

– Organization-specific agile development framework: Knowledge about its
development, personal involvement in the development process, assessment
of the framework and its necessity,

– Transformation process: Individual perception and assessment in general,
knowledge about and assessment of specific concepts in place to support the
implementation process, main facilitator for the transformation.

In addition, the agile development teams were asked about the most critical
boundaries within the plan-driven organization, the concepts in place to cross
these and their effectiveness. The interviewees of the cross-functional functions
were asked if and/or how their processes have been adapted to suit the new agile
development practice and also about the concepts and their effectiveness.

Due to the limited availability of the participants, the interviews lasted
between 12 and 35 min. However, usable information was able be obtained. Each
interview was immediately transcribed and analyzed. As a starting point for
open coding the concepts of boundary objects, boundary spanners and bound-
ary events were assigned to the text. However, the majority of concepts were
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derived from the interviews themselves, which is preferred when applying the
GTM as it relates closer to the actual data [18]. After coding was performed on
all data [14,17,18], in total a list of 534 codes was obtained.

After the recombination of the codes during axial coding [14,18], the influ-
ences and effects governing the implemenation of the agile development frame-
work could be derived from the data. The resulting interconnections model is
illustrated in Fig. 2.

Table 1. List of interview partners participating in the qualitative study.

In agreement with the literature [5,9,31], the main initial motivation to
implement agile development methods was found to be the ability to react fast
and flexibly to changing market requirements. However, as every development
team performed agile development initially to the best of their knowledge, they
were not conform with given processes and policies leading to many impediments
and negative responses within the organization. Driven by that, an adapted agile
development framework compliant with the corporate standards was designed,
legitimizing agile practices and providing a certain degree of consistency. The
design of the framework was mainly influenced by internal and external regu-
lations, which are especially important for financial institutions. Therefore, the
necessity of a division-specific agile development framework was perceived as
given by all interviewees.

In line with this, Pikkarainen et al. state that companies should develop an
agile development process model parallel to its implementation [36]. However, a
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comprehensive framework is seen as result of the pilots’ experiences rather than
as a starting point for the implementation of agile methods [25,36,37]. This is
supported by the study at hand, as the high complexity of the framework and
its adaption to original Scrum practices were perceived in a negative way by the
interviewees.

Therefore, it is recommended that an agile development framework is
designed in parallel to the beginning of agile methods’ uasge, with its initial
scope and complexity being low and as close as possible to pre-defined agile prac-
tices. Similarly this is recommended by Boehm and Turner, as they claim that it
is more effective to “[b]uild up processes rather than tailoring them down.” [9].
The resulting design builds the basis for feedback and consequently for building
up the framework along with its implementation based on daily experiences.

Furthermore, it was stated that it is preferred that the framework presents
a guideline rather than a set of strict rules. Such an approach is supported by
previous findings, as for example Pikkarainen et al. state that teams should
receive enough freedom to adapt agile methods to their specific needs as the full
mandatory appliance of a model could cause increased resistance. This practice
leads to the emergence of two learning cycles. One on the project and one on
the organizational level with the latter being influenced by the feedback of the
first [36].

Nevertheless, the negative assessment of the deviation from Scrum must be
viewed critically as the implementation of hybrid approaches [5,49] or at least of
tailored approaches [9,27] is an established standard, which the affected groups
should be made aware of.

5 Resulting Implementation Model

To describe how an agile development framework could be embedded within
a large-scale, plan-driven organization, the implementation model illustrated in
Fig. 3 can be used. This model uses the concepts of boundary objects [44], bound-
ary spanners [1] and boundary events.

Overall, 49 concepts were named at the relevant boundaries under investi-
gation. However, as not only their mere existence at the boundaries between
different social worlds leads to the effective creation of awareness and common
understanding, it is important to take their usage into account [26].

In total, 17 boundary objects were identified, of which a detailed overview
of the agile development framework in terms of roles, responsibilities, activities
as well as deliverables was identified as the most effective boundary object-in-
use. It is used to retrieve ideas from it or in order to review and verify the
own practices. Furthermore, it served as the main foundation for feedback, with
personal communication being the preferred channel. In comparison to this, a
high-level overview of the framework which was also offered was rarely used.

Furthermore, 17 boundary spanners were identified at the boundaries under
investigation. These are considered highly effective with regard to the creation
of awareness and common understanding and therefore the effective implemen-
tation of the framework.
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Fig. 2. Interconnections model describing the influences and effects governing the
implemenation of the agile development framework as obtained from the empirical
data.

Levina and Vaast in addition found that boundary objects rely on boundary
spanners in-practice to be effective with regard to the crossing of boundaries [26].
The study at hand supports this, as the effectiveness of boundary crossing with
respect to the framework is mainly facilitated by active roles applying, assessing
and gathering feedback on it.

In the present study, the boundary spanners at the boundary between the
team designing the framework and the development teams can be identified as
being the Scrum Master and Product Owner as well as the core team members
of the team that is designing the framework. The boundary spanning roles of
the Scrum Master and Product Owner have also been identified in previous
studies, but rather in the context of bridging the boundary between the business
function and the development teams [39]. This is supported by the study at
hand as the two roles were additionally identified as boundary spanners at the
boundary to the business function and in addition at the boundary to other
relevant organizational functions.

Although boundary spanners are identified as being effective with regard to
the creation of common understanding, the integration of environmental roles
into the actual development teams was claimed to even increase their general
effectiveness. The integration of roles is in addition capable of solving the issue
of the business side being a separate line organization and therefore difficult to
reach with specific boundary crossing activities, as it is the case in this case
study context.
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Fig. 3. Implementation model for embedding an agile development framework within a
large-scale, plan-driven organization. The model uses boundary objects (cube symbols),
boundary spanners (person symbols) and boundary events (calendar symbols). Colors
indicate the perceived importance of the respective concepts. (Color figure online)
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Pries-Hejes also identified such social integration as being beneficial and in
addition argue “[...] that Scrum is plastic enough to allow such roles to be part
of the Scrum team.” [39]. Such an integrative approach is also supported by
Fitzgerald and Stol as they argue that the added value of agile software develop-
ment is limited if related organizational functions stay rigid. Consequently, they
state the “[...] need for a holistic and integrated approach across all the activi-
ties that comprise software development.” [15]. Referring to this and the results
at hand, companies need to assess if their existing organizational structure is
suitable for agile development as cross-functional teams combining all relevant
roles are preferable.

Overall, the interviewees named eleven boundary events, with the most effec-
tive being sessions introducing the original version of Scrum, sessions focusing
on the division-specific framework as well as certification courses. However, the
differentiation between the sessions introducing Scrum and the ones introducing
the framework lead to confusion and rejection and therefore should be viewed
critically.

Furthermore, although six of nine interviewees during the iterations II - IV
(those not being members of the agile framework team) mentioned that they
participated in at least one of the two sessions, these participants indicated that
strong and visible top management support would increase the adoption of agile
practices and the framework as well as increase the participation, which is also
in agreement with the literature [11,23].

6 Limitations and Further Research

The validity of the findings presented in this paper is generally limited by the
qualitative methodology used and the case of a single, large-scale financial insti-
tution studied. As usual for qualitative studies, the transferability of the results
is limited due to the nature of the project context studied and the assumptions
made by the researcher. Therefore, further qualitative and quantitative studies
are needed to confirm the findings and discuss their general validity.

In particular, although the concepts of boundary objects, boundary span-
ners and events are well established and suitable theoretical constructs in the
area under investigation, the generalization of the findings may be questioned, as
boundary object which are effective in one setting might limit boundary crossing
in another [10]. In addition, the implementation of the agile development frame-
work in the company under consideration is still in a comparably early stage,
which might affect the validity of the findings as it can take up to two or three
years until a new development framework is actually widely adopted within an
organization [36].

With respect to that, it would be interesting to apply the findings to another
financial institution implementing agile methods. Furthermore, other large-scale,
plan-driven organizations operating in a highly regulated environment should be
analyzed, i.e. from the pharmaceutical industry. In general, the applicability of
agile methods in highly regulated environments should be further investigated
as there is still rather limited scientific evidence for it found in the literature.
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7 Conclusion

In conclusion, in this paper we qualitatively evaluated the role and effectiveness
of an agile development framework in a large-scale, plan-driven organization. In
particular, it was studied how organizational boundaries should be designed in
order to effectively create awareness and common understanding between the
relevant stakeholders. Therefore, a qualitative study using a Grounded Theory
approach was performed at a division of a large-scale financial institution.

The results show that a customized agile development framework designed
specifically to the needs of the organization is beneficial for the implementation
of agile methods in a complex setting. This holds in particular true if this frame-
work is designed by involving all relevant organizational stakeholders right from
the beginning. This early involvement is crucial not only for the common under-
standing of all stakeholders but also for their motivation to apply the framework.

The evaluation revealed the importance of implementing boundary spanners
at the organizational boundaries between relevant stakeholder groups. The estab-
lishment of these functional roles in the organization should be supplemented
by a detailed overview of the framework and respective events introducing it
to the affected stakeholders. The results indicate that organizational boundaries
should be resolved as far as applicable in order to establish cross-functional agile
development teams including members of all stakeholder groups relevant for the
successful development of the product.
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