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Abstract. The implementation and utilization of a product lifecycle manage-
ment (PLM) system, including the continuously adoption to business processes,
methods and functions, implies massive challenges and outlay for organizations.
Despite the importance of customizing in PLM projects, there are no adequate
models to support organizations in their customizing process. This paper focuses
on the customizing process of PLM systems considering not only the technical
IT view, but also the organizational and the human context. In order to identify
the state of the art in industrial practice eleven qualitative interviews have been
conducted. The results and implications are presented in this paper. The findings
comprise five dimensions and an additional generic PLM customizing process.
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1 Introduction

The company specific adaption of PLM software is one of the major challenges during
the PLM implementation process. Furthermore, configuration and customization is the
main cost driver regarding PLM implementation, see Fig. 1. These initial investments
will even be increased due to the need of continuous maintenance and support. Aggra-
vating this effect is guaranteeing the release compatibly of the adapted PLM solution.
However, PLM customizing is often indispensable due to a broad variety of constraints
and demands. Firstly, from an IT system perspective company-specific information
standards and security measures have to be observed and are often managed by a
configuration of the PLM system. Secondly, the PLM IT solution needs to be optimally
integrated in the overall IT deployment, thus interfaces needs to be considered and
potentially configured or developed. Thirdly, from an organizational and user-centered
perspective the PLM solution has to meet certain requirements regarding business
processes and functionality. For instance, internal and external collaboration and
communication is increasing and has to be optimally supported with PLM systems [1].
Therefore, the modification of the standard — out of the box (OOTB) or commercially
over the shelf (COTS) — PLM solution is only avoidable with great limitations for these
three considerations. Additionally, new frameworks which integrate the different
perspectives such as organization, IT, data models, engineering activities etc. have to
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be utilized in order to conduct systematic change processes [2]. Eventually, the efficiency
and effectivity of PLM customizing in reference to, for instance, business process can
hardly be measured in practice.
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Fig. 1. Impact of customizing in PLM implementation (based on [3, 4])

In theory, product lifecycle management including strategies, software implemen-
tation and organizational background has been addressed intensively [5—7]. Custom-
izing and configuration is addressed as an option to optimally suit PLM software to the
customers’ needs. Nevertheless, a discussion of differences between customizing and
configuration as well as the advantages and disadvantages is rarely conducted. A rare
exclusion is the quite extensive distinction between tailoring and customizing by [8].
Nevertheless, further approaches or guidelines regarding the adaption of an existing
PLM system is missing. Therefore, in spite of this great affect, PLM implementation
lacks certain PLM customizing specific methods and approaches which address these
challenges. For this reason, many companies developed their own practices, which are
often based on expert knowledge. In order to identify commonalities and differences
and integrate them in a state of the art from an industrial point of view a qualitative study
has been planned and conducted. The two main research questions are:

1. How is PLM customizing defined and conducted in industrial practice?
2. How can the added value of PLM customizing be measured?

The research approach including an extensive description of the procedure regarding the
qualitative study is described in Sect. 2. The results of the case are presented in Sect. 3 and
comprise a demographic overview of the participants as well as the findings of the study.
In Sect. 4 the overall results will be discussed.

2 Research Approach

The research approach is based on the Design Research Methodology (DRM) [9] and
covers a comprehensive research plan. The scope of this contribution covers step 1 and
2, marked green in Fig. 2.
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Fig. 2. Research approach (Color figure online)

Based on an initial literature analysis and workshops including discussions with
industrial and research experts a lack of comprehensive description of PLM customizing
has been identified. Therefore, the state of the art in industrial practice (step 2) as well
as in theoretical research (step 3) need be assed. For this reason, a qualitative study has

been planned and conducted.

2.1 Study Design

The study focuses three analyzing dimension with three clusters of questions each, which

are given in Table 1.

Table 1. Study focus und questions

Dimension

Questions

Organization and processes

e How is the overall PLM strategy defined and communicated
within the company?

e How is PLM customizing defined, which phases are
standardized and for what reason is PLM customizing
conducted?

e Which stakeholders with dedicated responsibilities are
participating in the PLM customizing process and which
criteria are defined for each phase?

IT systems and IT standards

e Which IT-systems are used for PLM?

o How are IT-standards and guidelines as well as collaboration
defined across different divisions and locations?

e How is the performance and efficiency of PLM customizing
measured?

Human, activities and methods

e How many users does the PLM system have and how is their
usage intensity and purpose differentiated?

o Are specific teams for PLM customizing responsible and do
they use specific and formalized methods?

e How are the user and their specific requirements integrated
in the PLM customizing process?
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Based on this clarification a specific interview type has been chosen: episodic inter-
views. A particular feature is the change between storytelling request in order to capture
episodically knowledge and open questions in order to derive semantic knowledge [10, 11].
This procedure provides sufficient means to derive formalized and informal knowledge
from the interviewers. In accordance to the method and the questions of the analyzing
dimension, a questionnaire has been developed and pre-tested with a senior PLM consul-
tant. The purpose of the pre-test is verification of the questions regarding [12]:

e interest and attention of the interviewed experts,
e continuity of interview procedure,
o effect of the interview structure and duration of the interview.

The results of the pre-test required a change in the procedure and the clarification of
some questions. Overall, the interview has been rated as very interesting and of high
relevance.

The target groups are medium-sized and large companies with at least 250 employers
in order to ensure a certain amount of PLM users. The interview participants shall
address different views on PLM customizing. According to these constraints eleven
interview partners from seven companies participated in this study. A demographic
overview and the results are discussed in Sect. 3.

3 Findings

The findings of the study are aggregated in three main sections. In the first section the
demographic data of the study including information to the experts and their organization
is given. The sustentative evaluation is analyzed separately in the second section to
enable anonymity for participants. The last section represents the generic process of
PLM customizing.

3.1 Demographic Evaluation

The demographic evaluation obtains information to organization (industry and number
of employees), PLM IT systems (PLM software and number of users) and participants
(PLM experience in years, position and education). Figure 3 illustrates the demographic
data of the study.

One important aspect has been in acquiring participants of different branches and
different size, which could be successfully achieved by integrating five different
branches with companies ranging from 15.000 employees to over 200.000. Additionally,
the interviewees represented experts with many years of experience in PLM.
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Fig. 3. Demographic data (The numbers dedicate the amount of nominations; no number refers
to one nomination.)

3.2 Substantive Evaluation

In this paper the substantive evaluation focuses on five clusters which are derived from
the three dimensions and belonging questions of the study given in Table 1.

Scope and Understanding of Customizing. Customizing can include not only config-
uration but also a complex system expansion. It is important to choose the adequate level
of change considering the specific context. The initial step is to analyze the under-
standing of PLM customizing. Therefore three perspectives are considered:

e Scope of Customizing describes to what extent the systems is adapted
e Prioritization of the scope describes the preferred adoption variant
e Strategic Focus demonstrates two views for performing PLM customizing

Figure 4 summarizes the answers of the experts in these perspectives and clarifies
the bride scope of different interpretations for customizing of PLM systems.

PLM Customizing comprises every deviation of an OOTB solution considering the
level of individualization and the level of change. In house solutions, which are in our
case a bundle of adopted systems from different vendors', have the highest level of
individualization and change, since they are developed for and adopted to the special
needs of the organization. There is no general way to perform PLM customizing. An in
house solution can be the best way for one organization and the maximum use of OOTB
functionalities for the other.

! Organization which develops or acquires software for selling.
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Scope of Customizing Prioritization of the scope
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Fig. 4. Scope and understanding of PLM customizing

Motivation for PLM Customizing. The drivers to render customizing in PLM projects
are analyzed regarding to three aspects. The role of management describes on which
organizational level the necessity of PLM customizing is initiated. With the decision for
performing the customizing the focus of proceeding the PLM customizing should also
been set, which can be either the lead of the methods or the lead of the business processes.
Besides this high level approach, specific causes are determined to execute the custom-
izing of the PLM system. Figure 5 presents the state of the art for the motivation of PLM
customizing according to the study considering the three aspects described above.
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Fig. 5. Motivation for PLM customizing



PLM Customizing: Results of a Qualitative Study 55

The initiation is mostly top-down. Whereas the focus lies on both the methods and
the business processes. The main reasons for customizing PLM are to adapt the working
methods and the lived process to the software.

Challenges of PLM Customizing. The study analyzes PLM customizing by not only
contemplating the IT and system view, but also the organizational und user-centered
view. Therefore, the human context represents the biggest challenge for customizing
PLM systems (see Fig. 6).
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Fig. 6. Challenges of PLM customizing

Especially people change management and the inspiration as well as the conviction
of the users for a change constitutes a significant issue for organizations.

Collaboration Model. The collaboration with external service providers and the
vendor is a common practice for customizing PLLM systems. However the collaboration
model differs from strategic to operative level.

strategic collaboration

The strategy is defined... @ ... basically internal

completely ° Q ... basically external
iisiiat service provider
. ... all cooperating
.. together with the e (e
vendor 9 stakeholders
... basically by the @ ... basically the vendor
vendor The PLM customizing is executed by...

operative collaboration

Fig. 7. Collaboration models for PLM customizing
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Organizations mostly prefer to define their PLM customizing strategy internally,
whereas, the operative execution is usually defined as an activity for external providers
or cooperating stakeholders (see Fig. 7).

Impact and Traceability. Based on the results of the study only few or none models
to measure the efficiency of PLM customizing by retracing could be identified.
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requested IT
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objects in system . —
achieve business . meeting specifications
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g unscheduled meetings X
KPI driven
system performance/
organization and speed
management system speed /
systemandiT response time

Fig. 8. The impact and traceability of PLM and customizing

It is hardly possible to make a statement about the impact of a customized part in a
PLM system environment. Experts agreed on the necessity of such indicators and models
which allow organization to measure and also ensure the success of PLM customizing.
Nonetheless, organizations define KPIs and performance criteria to determine the
performance of the PLM system and its customizing with different tools (see Fig. 8).

3.3 The Process of PLM Customizing

The generic process comprises all steps mentioned by the experts to perform the custom-
izing of PLM systems. Customizing starts with taking up the requirements of the users
in form of a specific definition or formulated wishes. Subsequently, the requirements
are analyzed and evaluated considering the confirmation to the strategy, processes and
methods. In a next step the requirements have to be clustered, analyzed and prioritized
in order to release them in the steering group. For the operative implementation the
documentation and the voting with partners has to be conducted. Following the speci-
fication, consultation and planning the final release has to be given by the steering board.
The development and programming can either be done internally or externally despite
to the collaboration model selected (see Fig. 7). The testing with key users, PLM team
and IT can contain acceptance and usability test, consistency of process tests, system
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performance test, live-tests on system and tests with user cases on a test instance. The
approval of customizing and the related documentation is usually done by the key user
and the management of the specialist department. After implementing the customized
part in the PLM environment and the official roll-out, the process ends with final docu-
mentation and adoption of methods and trainings. The generic process is represented in
Fig. 9.

Define Cluster the requirementsand  Prioritize the Prepare . Specify
requirements prepare a solution concept requirements requirement documentation requirements

AU R R S R R S R S

Examine requirements Analyze cost-benefit Release in Vote requirements with
steering group developer

Implementationplan incl. Development/ Approval and
project plan Programming documentation Roll-Out

BRI R AR R SRR

Consultation with Release in steering Testing Implementation Documentation, Redesign and
developers / partners ~ group adapt training and methods

Fig. 9. The generic process of PLM customizing

Experts mentioned that besides this defined process small changes and customizing
parts also are done separately with a small group of expert to shorten the time. Depending
to the priority and urgency this work around can also be applied by bigger changes.

4 Conclusion and Outlook

This contribution comprises the extensive research results of qualitative study regarding
PLM customizing. The results indicate a broad variety of strategies and perspectives
addressing the challenges of adopting PLM systems to organizational needs. Besides
specific findings discussed within chapter 3, three general statements could be derived.
First of all is PLM customizing interpreted as a term differently, also within the same
organization. Basically, only one company could certainly provide a specific differen-
tiation between configuration, customization, modification etc. Nevertheless, in order
to understand short-term and long-term costs and benefits a sound definition is strongly
recommended. Secondly, PLM customizing should not only be addressed as an issue of
IT. A user-centered approach including experts for PLM methods is a key success factor
in order to overcome diverse challenges. Thirdly, the success of PLM customizing is
almost exclusively measured by fulfilling the users’ requirements and standard project
KPIs. Nevertheless, the long term changes in affectivity and efficiency of the conducted
changes are not analyzed at all. Considering the vast cost of PLM customizing, finally,
tracking the customized modules and measuring its success is a great opportunity for
companies.

In a next step a comprehensive and systematic literature review of PLM customizing
will be conducted in order to complete these finding with the research perspective on
PLM customizing. Eventually, a method will be developed which includes metrics to
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conduct and evaluate PLM customizing along the complete process, from the initial
assessment to the long term tracking of the results.
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