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Abstract 

In today’s business environment, the trend towards more product variety and customization is unbroken. Due to this development, the need of 
agile and reconfigurable production systems emerged to cope with various products and product families. To design and optimize production
systems as well as to choose the optimal product matches, product analysis methods are needed. Indeed, most of the known methods aim to 
analyze a product or one product family on the physical level. Different product families, however, may differ largely in terms of the number and 
nature of components. This fact impedes an efficient comparison and choice of appropriate product family combinations for the production
system. A new methodology is proposed to analyze existing products in view of their functional and physical architecture. The aim is to cluster
these products in new assembly oriented product families for the optimization of existing assembly lines and the creation of future reconfigurable 
assembly systems. Based on Datum Flow Chain, the physical structure of the products is analyzed. Functional subassemblies are identified, and 
a functional analysis is performed. Moreover, a hybrid functional and physical architecture graph (HyFPAG) is the output which depicts the 
similarity between product families by providing design support to both, production system planners and product designers. An illustrative
example of a nail-clipper is used to explain the proposed methodology. An industrial case study on two product families of steering columns of 
thyssenkrupp Presta France is then carried out to give a first industrial evaluation of the proposed approach. 
© 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 28th CIRP Design Conference 2018. 
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1. Introduction 

Due to the fast development in the domain of 
communication and an ongoing trend of digitization and
digitalization, manufacturing enterprises are facing important
challenges in today’s market environments: a continuing
tendency towards reduction of product development times and
shortened product lifecycles. In addition, there is an increasing
demand of customization, being at the same time in a global 
competition with competitors all over the world. This trend, 
which is inducing the development from macro to micro 
markets, results in diminished lot sizes due to augmenting
product varieties (high-volume to low-volume production) [1]. 
To cope with this augmenting variety as well as to be able to
identify possible optimization potentials in the existing
production system, it is important to have a precise knowledge

of the product range and characteristics manufactured and/or 
assembled in this system. In this context, the main challenge in
modelling and analysis is now not only to cope with single 
products, a limited product range or existing product families,
but also to be able to analyze and to compare products to define
new product families. It can be observed that classical existing
product families are regrouped in function of clients or features.
However, assembly oriented product families are hardly to find. 

On the product family level, products differ mainly in two
main characteristics: (i) the number of components and (ii) the
type of components (e.g. mechanical, electrical, electronical). 

Classical methodologies considering mainly single products 
or solitary, already existing product families analyze the
product structure on a physical level (components level) which 
causes difficulties regarding an efficient definition and
comparison of different product families. Addressing this 

Procedia CIRP 109 (2022) 239–244

2212-8271 © 2022 The Authors. Published by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0)
Peer-review under responsibility of the scientific committee of the 32nd CIRP Design Conference
10.1016/j.procir.2022.05.243

© 2022 The Authors. Published by Elsevier B.V. 
This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0)
Peer-review under responsibility of the scientific committee of the 32nd CIRP Design Conference

Available online at www.sciencedirect.com

ScienceDirect 
Procedia CIRP 00 (2021) 000–000

     www.elsevier.com/locate/procedia

2212-8271 © 2022 The Authors. Published by ELSEVIER B.V.
This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0)
Peer-review under responsibility of the scientific committee of the 32nd CIRP Design Conference

32nd CIRP Design Conference

Improving distributed collaboration at Porsche Engineering Services GmbH 
through the application of the EDiT Method

Katharina Duehra,*, Maximilian Burkhardtb, Sebastian Endepolsb, Thomas Machauerb, Albert Albersa

a Karlsruhe Institute of Technology (KIT), IPEK – Institute of Product Engineering, Kaiserstr. 10, 76131 Karlsruhe, Germany
bPorsche Engineering Services GmbH, Etzelstraße 1, 74321 Bietigheim-Bissingen, Germany 

* Corresponding author. Tel.: +49-721-608-43953 ; fax: +49-721-608-46051 E-mail address: Katharina.Duehr@kit.edu 

Abstract

To support development teams with their individual challenges of distributed collaboration in product development, the EDiT
method is being developed. This paper contributes to the continuous validation of the EDiT method by a field study at the process 
team of Porsche Engineering Services GmbH to support the successful transfer into practice. The validation is based on validation 
by application, validation by evaluation of the contribution to success, and validation by comparison of the requirements. The 
contribution of the EDiT method could be proven by different measurement criteria, e.g. reducing the average number of days to 
finish a task by a remarkable amount. 
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1. Introduction

According to a survey with human resource managers 
conducted by the ifo institute the share of employees working 
in the home office increased by 20 percentage points from 40% 
to 60% [1]. Gaul and Grieb support this development, as solely 
the increase of distributed collaboration can be seen as a 
response to the challenges of the internationalization of 
competition [2,3]. A study by Vector Consulting Services has 
shown that almost 50 percent of the more than 2,000 decision-
makers surveyed from a wide range of companies consider 
distributed challenges in the short and medium-term [4]. A 
possible solution is offered by the survey of the 14th annual state 
of agile report, where 41 percent of the more than 40,000 
respondents, consisting of users and consultants of agile 
working methods, stated that the management of distributed 

teams is an advantage of the agile way of working [5]. To meet 
the challenges of distributed product development and to 
implement agile working methods as a solution approach, a
corresponding method is necessary to support the identification 
and development of improvement potentials in distributed 
teams. The EDiT method (Enabling Distributed Teams) under 
development by Duehr et al. offers such support. Therefore, the 
method is oriented towards first understanding the individual 
challenges of a distributed team to then, define and implement 
the appropriate measures. [6]

In the course of the present work, the EDiT method is 
applied and validated in a distributed team of Porsche 
Engineering Services GmbH. The aim is to demonstrate the 
applicability and the contribution to success of the method in 
practice and to propose possible improvements to the method 
to increase the success of the method according to the principle 
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possible solution is offered by the survey of the 14th annual state 
of agile report, where 41 percent of the more than 40,000 
respondents, consisting of users and consultants of agile 
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teams is an advantage of the agile way of working [5]. To meet 
the challenges of distributed product development and to 
implement agile working methods as a solution approach, a
corresponding method is necessary to support the identification 
and development of improvement potentials in distributed 
teams. The EDiT method (Enabling Distributed Teams) under 
development by Duehr et al. offers such support. Therefore, the 
method is oriented towards first understanding the individual 
challenges of a distributed team to then, define and implement 
the appropriate measures. [6]

In the course of the present work, the EDiT method is 
applied and validated in a distributed team of Porsche 
Engineering Services GmbH. The aim is to demonstrate the 
applicability and the contribution to success of the method in 
practice and to propose possible improvements to the method 
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of continuous validation. Ultimately, the application of the 
method should measurably improve distributed collaboration at 
Porsche Engineering.

2. State of research

2.1. Distributed product development

As early as 1919, Taylor sees in his Principles of Scientific 
Management the economic advantage of the division of labor 
as the basis for the effective and efficient execution of work 
processes [7]. Gierhardt adds that the distributed 
implementation of product development activities across 
national borders and regions must be understood as an 
indispensable consequence of current developments [8]. Kern
states that the distribution of tasks among several organizations 
already creates interfaces that can only be bridged by additional 
organizational effort, which leads to frictional losses. For this 
reason, it will be an indispensable task in the future to "remove 
the barriers between different companies or locations of a 
company". [9]

In the context of this paper, distributed product development 
is defined as development by teams that work separately in 
terms of time, space, and organizational conditions towards a 
common goal. This includes both national and international 
collaboration within the development team.

2.2. Enabling distributed teams method

Several methods can be found in the literature that support
improving teamwork in product development, e.g. continous 
improvement with the PDCA cycle or also methods like 
SCRUM [10,11]. Taking a closer look, it can be observed that 
these do not consider sufficiently the characteristics of 
distributed development teams. The EDiT method aims to
support distributed development teams to overcome individual 
challenges in collaboration. The user-oriented method offers a 
continuous improvement of distributed collaboration. The 
method under development consists of the following four steps 
defined by Duehr et al. [6]:

Potential-Analysis: Situation and problem analysis to 
identify potentially critical activities of the distributed product 
development process and analyze possible fields of action to 
improve distributed working.

Measure Definition: Derivation, prioritization, and 
selection of alternative solutions as measures to address the 
potentials.

Measure Implementation: Development of the identified 
potentials based on the implementation of the selected 
measures.

Measure Evaluation: Measure evaluation (e.g., 
comparison of effort and benefit) to be able to assess the 
success of the measure.

To increase the probability of a successful transfer into 
practice and to ensure that developed method support is tailored 
to the specific needs of the users, (measurable) success criteria 
must be defined within the framework of an iterative method 
development process [12]. Therefore, validation is a central 
activity in the development process of a method. By generating 

considerable knowledge, it contributes significantly to 
successful product development [13]. The validation of this 
study is essentially based on the three criteria of validity, 
reliability, and objectivity, whereby validity can be divided into 
internal and external validity [14], [15], [16], [17].

3. Research objective and methodology

To ensure a successful implementation of the EDiT method 
under development, it is necessary to validate the EDiT method 
for improving distributed collaboration in the field at an early 
stage. At the same time, distributed collaboration is gaining 
importance in Porsche Engineering due to the reasons of 
globalization, COVID-19 pandemic, and the usage of 
worldwide resources. Many teams have had to start working in 
a distributed manner at short notice, which has created some 
challenges in the daily collaboration. Thus, Porsche 
Engineering, as a company that wants to continuously develop 
and work on a premium level, offers a suitable validation
environment for a field study to validate a method that can 
improve distributed development. At the same time, the EDiT 
method benefits from the team's experience.

Building on the first approaches of this method, which have 
already been tested in development practice and whose 
applicability and contribution to success have been initially 
proven [18]. Therefore, this paper aims to improve the 
distributed collaboration at Porsche Engineering Services by 
applying the EDiT method and subsequently to validate and 
thereby further develop the EDiT method. For this purpose, the 
following research questions are to be answered:

1. How should the EDiT method be applied at Porsche 
Engineering Services GmbH so the EDiT method can 
be validated in terms of its applicability and 
contribution to success in a field study?

2. What is the measurable added value created through the
application of the EDiT method regarding the 
improvement of distributed collaboration at the process 
team at Porsche Engineering and how can the EDiT 
method be further developed?

In this study, two questionnaires, as well as qualitative and 
quantitative observations, are used. The first questionnaire is 
used to collect the feedback of the six team members about the 
status quo of distributed collaboration initially and after every 
sprint. It contains 15 questions grouped into five categories: 
“Effectiveness”, “Circular Approach”, “Task Transparency 
and Quality”, “Workload and Motivation” and “Teamwork and 
Communication”. The second questionnaire is solely used at 
the end of the method application to validate the degree of 
fulfillment of the requirements of the EDiT method at the 
Porsche Engineering’s process team. Both questionnaires are 
answered and analyzed based on a five-point Likert scale using 
predefined answer options (1 = fully disagree to 5 = fully agree) 
leading to an analysis of the quantitative data using an ordinal 
scale [17]. In this paper, observations are done by the 
researcher as so-called participant observations [17]. To 
establish comparability between different study results, 
quantitative as well as qualitative data could be analyzed with 
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the help of statistical operators and procedures, such as 
boxplots and statistical mean values [19].

4. Concept for the validation of the EDiT Method

To address and overcome the challenges of distributed 
collaboration described above a concept for the application of
the EDiT method was developed. The concept is based on the 
three validation types of the EDiT method [20]. The execution 
at the process team of Porsche Engineering is synchronized 
with the regularly taking place agile events as described in the 
following chapters.

4.1. Concept for validation through application

As shown in Figure 1 begins the analysis of potential with 
workshop #1, which should take place with the whole team. 
The workshop aims to document and identify the challenges of 
the team. To be able to conduct an efficient workshop, each 
team member should prepare his personal challenges of the 
current situation in advance. Following this workshop, the first 
questionnaire to collect the feedback of the team about the 
current situation will take place as described in chapter 3. This 
step of the method will take place regularly in every sprint 
review.

The definition of measures is to take place in a second 
workshop. This workshop aims to identify a measure for each 
potential improvement by discussing them as a team. 
According to workshop #1, the entire team should be present 
as participants in workshop #2. To be able to implement the 
measures decided in this workshop, the supervisor should take 
part. As final documentation, a list should be available that 
shows all potentials with the corresponding measures. This step 
will take place regularly in every sprint planning.

Measure implementation starts in week four of the 
application of the EDiT method. According to the planning, the 
first sprint cycle starts also in week four. 

The evaluation of measures takes place at regular intervals. 
These intervals are to be equated with the sprint cycles so that 
the measures can be evaluated in each retrospective. The 
measurement criteria described in the following chapter and the 
questionnaire created for the potential analysis are to be used 
for this purpose. The team is free to define further potential for 
improvement and corresponding measurement criteria in each 
retrospective.

4.2. Concept for validation through evaluation of the 
contribution to success

To be able to determine the contribution to success of 
individual measures in retrospect, the identification of 
potentially measurable variables must take place at the 
beginning according to the areas for the identification of 
measurable variables shown in Figure 2. At the same time, it 
creates an overall view of the method's contribution to success.

To collect feedback of the team before and after 
implementing a measure, a questionnaire is distributed before 
and after every sprint representing the subjective and 
quantitative criteria.  To ensure the objectivity of the 
determination of the contribution to success, statistics from Jira 
and Confluence serve as objective and quantitative 
measurement criteria:

• Burndown Chart
• Time-Since-Issue Chart
• Ticket processing time
• Overview of priority of tasks
• Sprint Report

Explaining one example of the above-named criteria, the 
“Ticket processing time” measures the time of a task 
completion process: If a new (development) task needs to be 
done, a ticket is created. Afterward, the task is being processed 
and reviewed. Following a positive review, the task is declared 
as done, and the ticket will be closed. The time from the 
creation of the ticket to the closing of the ticket describes the 
"ticket processing time".
Another component of measurement criteria is offered by 
observations as objective and qualitative criteria such as tally 
sheets on meeting attendance or stopping time to check the 
punctuality of meetings. In addition, it is to be checked whether 
the team adheres to the developed guidelines. To be able to 
draw up an effort-benefit comparison in the final interpretation
of the results, it is necessary to document the resources required 
in each step. In this application, these resources include the 
time spent by the team and the author of this paper.

To ensure that appropriate measurement criteria are 
selected, potential disturbance variables are identified at the 
outset. The following variables were noted:

• Holiday or sickness-related absences of employees
• Technical difficulties (e.g., VPN problems)
• Scheduling conflicts due to parallel projects

Scheduling conflicts due to time differences to other 
locations

As the mentioned disturbance variables can be recognized 
and understood at an early stage, they do not hinder the 
collection and evaluation of the above introduced measurable 
variables. In addition, the process of identifying further 

Figure 2: Classification of measurement criteria for data collection
Validation Activities

Initial SurveyWorkshop #1
Potential Analysis

Validation Through 
Application

Weeks 2 4 6 8 10 12 140

Measure Definition

Measure 
Implementation

Measure Evaluation

Sprint Planning #1

Start 
Implementation

Presentation of 
ResultsRetro #1 Retro #2

Workshop #2

Retro #3 Retro #4

Review #2 Review #3 Review #4Review #1

Planning #3 Planning #4 Planning #5Planning #2

End of Survey

Figure 1: Target process model for the application and validation of the EDiT 
method
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of continuous validation. Ultimately, the application of the 
method should measurably improve distributed collaboration at 
Porsche Engineering.
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already creates interfaces that can only be bridged by additional 
organizational effort, which leads to frictional losses. For this 
reason, it will be an indispensable task in the future to "remove 
the barriers between different companies or locations of a 
company". [9]
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terms of time, space, and organizational conditions towards a 
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collaboration within the development team.
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Several methods can be found in the literature that support
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improvement with the PDCA cycle or also methods like 
SCRUM [10,11]. Taking a closer look, it can be observed that 
these do not consider sufficiently the characteristics of 
distributed development teams. The EDiT method aims to
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challenges in collaboration. The user-oriented method offers a 
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method under development consists of the following four steps 
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practice and to ensure that developed method support is tailored 
to the specific needs of the users, (measurable) success criteria 
must be defined within the framework of an iterative method 
development process [12]. Therefore, validation is a central 
activity in the development process of a method. By generating 

considerable knowledge, it contributes significantly to 
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study is essentially based on the three criteria of validity, 
reliability, and objectivity, whereby validity can be divided into 
internal and external validity [14], [15], [16], [17].

3. Research objective and methodology
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under development, it is necessary to validate the EDiT method 
for improving distributed collaboration in the field at an early 
stage. At the same time, distributed collaboration is gaining 
importance in Porsche Engineering due to the reasons of 
globalization, COVID-19 pandemic, and the usage of 
worldwide resources. Many teams have had to start working in 
a distributed manner at short notice, which has created some 
challenges in the daily collaboration. Thus, Porsche 
Engineering, as a company that wants to continuously develop 
and work on a premium level, offers a suitable validation
environment for a field study to validate a method that can 
improve distributed development. At the same time, the EDiT 
method benefits from the team's experience.

Building on the first approaches of this method, which have 
already been tested in development practice and whose 
applicability and contribution to success have been initially 
proven [18]. Therefore, this paper aims to improve the 
distributed collaboration at Porsche Engineering Services by 
applying the EDiT method and subsequently to validate and 
thereby further develop the EDiT method. For this purpose, the 
following research questions are to be answered:

1. How should the EDiT method be applied at Porsche 
Engineering Services GmbH so the EDiT method can 
be validated in terms of its applicability and 
contribution to success in a field study?

2. What is the measurable added value created through the
application of the EDiT method regarding the 
improvement of distributed collaboration at the process 
team at Porsche Engineering and how can the EDiT 
method be further developed?

In this study, two questionnaires, as well as qualitative and 
quantitative observations, are used. The first questionnaire is 
used to collect the feedback of the six team members about the 
status quo of distributed collaboration initially and after every 
sprint. It contains 15 questions grouped into five categories: 
“Effectiveness”, “Circular Approach”, “Task Transparency 
and Quality”, “Workload and Motivation” and “Teamwork and 
Communication”. The second questionnaire is solely used at 
the end of the method application to validate the degree of 
fulfillment of the requirements of the EDiT method at the 
Porsche Engineering’s process team. Both questionnaires are 
answered and analyzed based on a five-point Likert scale using 
predefined answer options (1 = fully disagree to 5 = fully agree) 
leading to an analysis of the quantitative data using an ordinal 
scale [17]. In this paper, observations are done by the 
researcher as so-called participant observations [17]. To 
establish comparability between different study results, 
quantitative as well as qualitative data could be analyzed with 
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locations

As the mentioned disturbance variables can be recognized 
and understood at an early stage, they do not hinder the 
collection and evaluation of the above introduced measurable 
variables. In addition, the process of identifying further 

Figure 2: Classification of measurement criteria for data collection
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potential for improving during the application of the EDiT-
Method is a continuous process. Therefore, the collection of 
relevant variables, both measurable and disturbance, is also a 
continuous process.

The initial questionnaire designed after Workshop #1 and 
the statistics from Jira and Confluence listed above are used to 
measure the initial state. It is essential to ensure that all data 
for determining the initial state is collected before 
implementing the measures. 

A measurement of the new state should take place 
regularly at the end of each sprint. It is planned to measure the 
new status in the retrospective of a sprint. This process must be
carried out continuously to ensure the most precise possible 
statement about the benefits of the implemented measures.

The initial analysis - suitability check takes place in 
parallel with the identification of potential measurable 
variables. The criteria for selecting suitable measurable 
variables should be considered. These criteria are the main 
components for the selection of suitable measurable variables.

The step of final analysis and statistical processing takes 
place at the end of the application of the EDiT method by the 
authors of this paper. This step aims to be able to make a final 
statement about the method's contribution to success based on 
the data collected. This data is also the main component of the 
presentation of results (see Figure 1).

4.3. Concept for the validation by matching the requirements

The questionnaire of the degree of fulfillment should be 
carried out at the end of the application of the EDiT method.
The team must have sufficient experience with the application 
of the method. In this study, the questionnaire is carried out at 
the end of the third sprint. According to the categories of the 
Design Research Methodology [19], the requirements 
validation questionnaire contains six requirements for support 
performance, six requirements for applicability, and four 
requirements for contribution to success elaborated by Duehr
et al. [6]

A statistical analysis of the results from the previously 
collected data takes place in the final analysis & statistical 
evaluation by matching the requirements.

Recommendations for action are to be derived 
continuously according to the defined and implemented 
measures. In this study, these recommendations for action are 
to be made available to the entire company to generate a catalog 
that provides possible measures for various potential 
improvements.

The interpretation of the results from the measurements 
of the conditions is to be carried out continuously. The final 
interpretation should be presented to the team and stakeholders. 
This presentation of the results should contain the final 
analysis & statistical evaluation and the recommendation for 
actions.

The step of further development of the EDiT method is a 
continuous task from the beginning of the preparation to the 
presentation of the results and includes all experiences and data 
which were made and collected during the application. To 
ensure that Porsche Engineering contributes to the further 
development of the EDiT method, the experiences, data, and 
results as well as the tools used are provided.

5. Results of the validation of the EDiT method

5.1. Results of the validation through application

The validation by application was carried out according to 
the process model presented in Figure 1. In total, 80 hours were 
spent. This results in 59 hours for the implementation and 
evaluation of the workshops and measures and 21 hours for the 
preparation and follow-up of the respective activities. As 
planned, the improvement potentials and measures were 
documented in a list and assigned by field of action. This list is 
shown in Figure 3.

5.2. Results of the validation through assessment of the 
contribution to success

In the first sprint, only measures relating to the category 
"Tasks and Tickets" and "Teamwork and Communication" 
were implemented. For example, tasks were now created 
uniformly according to a best practice and the daily meeting
should improve communication in the team. Furthermore, all 
existing tasks and tickets were checked for actuality and sorted 
out if possible.

The second sprint focused on “cleaning up the desk”. 
Therefore, all tickets were screened, and the team has sorted 
out the irrelevant tasks and worked specifically on old but still 
current tasks to create an optimal state for further tasks. In 
addition, the agile way of working offers the possibility of 
integrating topic experts into the team for a period so that they
can be directly involved in the event of ambiguities. 

Figure 3: List of measures implemented throughout the application of the 
EDiT methode
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Accordingly, a topic expert from the customer projects was part 
of the team in this sprint. To further improve communication, 
each team member was once again asked to participate 
punctually in the daily meeting.

The third sprint exclusively contained measures in the 
category “Tasks and Tickets”. To formulate the tasks in a more 
result-oriented way, so-called acceptance criteria were 
introduced. These had to be fulfilled for the task to be evaluated 
as solved. In addition, the Scrum Board was now shared 
withing the team in each daily meeting to be able to track more 
precisely who is working on which task.

The final fourth sprint again focused on the categories 
“Tasks and Tickets” and “Teamwork and Communication”. 
First, a chat channel was set up to facilitate communication,
and second, the acceptance criteria mentioned above were 
further defined so that they contain statements that are as 
atomic as possible and can easily be assessed as "completed" 
or "not completed".

Based on the collection of quantitative and qualitative, 
subjective, and objective measurement criteria, a positive 
change from the baseline condition could be demonstrated. As 
Figure 4 shows, each category of the subjective questionnaire 
could be increased compared to the initial state. The value 
"Tasks and Issues" experienced the greatest increase with an 
improvement of 2 on a 5-point Likert scale.

At the same time, all objective measurement criteria taken 
from the Jira software could be improved. For example, the 
average number of days that a ticket is unresolved was reduced 
by 40%. In addition, the meeting efficiency was also improved, 
so that after the implementation of the measure, only two out 
of ten of the daily meetings of a sprint started with a delay of 
less than one minute. The effort incurred can be considered 
reasonable, which also becomes clear in the following
validation of the requirements.

5.3. Results of the validation by matching the requirements

Validation by matching requirements is divided into three 
components: Support Performance Requirements, 
Applicability Requirements, and Success Contribution 
Requirements. In the following, one example of each of the
different components is explained in more detail in Figure 5.
The example of the support evaluation clearly shows that the 
method supported the team in analyzing improvement 
potentials. Thus, the evaluation of the contribution to success 
showed the success of the EDiT method based on a significant 

improvement of the new state compared to the baseline 
condition of the team development. The achieved success of 
the implementation and further development of the EDiT 
method must be compared to an effort of 92 hours. This effort 
is considered reasonable in the context of this work.

The example of the requirements for the contribution to 
success shows once again that the method is a reason for the 
improvement of distributed collaboration.
Based on this final validation, some further developments can
be mentioned. For example, the method should contain a kind 
of toolbox, which includes workshop documents and various 
measures for the development of improvement potentials. 
Furthermore, the implementation of the EDiT method at the 
Porsche Engineering’s process team led to the following 
further developments:
• Development of a guideline for the implementation of 

workshops to analyze potentials and define measures.
• Development of a questionnaire to collect measurement 

criteria
• Extension of the method's system of objective to include 

support for the introduction of agile working methods.

6. Discussion

At the example of the process team of Porsche Engineering 
Services GmbH, it could be shown that the four steps of the 
EDiT method are applicable in industrial development practice. 
Furthermore, the process model could be further developed for 
validation through application, validation through evaluation of 
the contribution to success, and validation through matching
the requirements, and a best practice about how to use the 
method in agile events was derived. Subsequently, the added 
value of the method was demonstrated in the validation by 
evaluating the contribution to success using various objective, 
subjective, qualitative, and quantitative measurement criteria. 
Compared to the initial state, an improved new state was 
always made measurable. Through the final validation by 
matching the requirements, the success was confirmed by the 
entire process team. Furthermore, some recommendations for 
action for the further development of the method were drafted.

Figure 4: Analysis: degree of fulfillment of the requirements

Figure 5: Mean value analysis: feedback of the team

0

1

2

3

4

5

Initial Sprint 1 Sprint 2 Sprint 3 Sprint 4

Mean value analysis

Effectiveness Circular Approach
Tasks and Tickets Workload and Motivation
Teamwork and Communication

n=6



	 Katharina Duehr  et al. / Procedia CIRP 109 (2022) 239–244� 243
4 Author name / Procedia CIRP 00 (2019) 000–000

potential for improving during the application of the EDiT-
Method is a continuous process. Therefore, the collection of 
relevant variables, both measurable and disturbance, is also a 
continuous process.

The initial questionnaire designed after Workshop #1 and 
the statistics from Jira and Confluence listed above are used to 
measure the initial state. It is essential to ensure that all data 
for determining the initial state is collected before 
implementing the measures. 

A measurement of the new state should take place 
regularly at the end of each sprint. It is planned to measure the 
new status in the retrospective of a sprint. This process must be
carried out continuously to ensure the most precise possible 
statement about the benefits of the implemented measures.

The initial analysis - suitability check takes place in 
parallel with the identification of potential measurable 
variables. The criteria for selecting suitable measurable 
variables should be considered. These criteria are the main 
components for the selection of suitable measurable variables.

The step of final analysis and statistical processing takes 
place at the end of the application of the EDiT method by the 
authors of this paper. This step aims to be able to make a final 
statement about the method's contribution to success based on 
the data collected. This data is also the main component of the 
presentation of results (see Figure 1).

4.3. Concept for the validation by matching the requirements

The questionnaire of the degree of fulfillment should be 
carried out at the end of the application of the EDiT method.
The team must have sufficient experience with the application 
of the method. In this study, the questionnaire is carried out at 
the end of the third sprint. According to the categories of the 
Design Research Methodology [19], the requirements 
validation questionnaire contains six requirements for support 
performance, six requirements for applicability, and four 
requirements for contribution to success elaborated by Duehr
et al. [6]

A statistical analysis of the results from the previously 
collected data takes place in the final analysis & statistical 
evaluation by matching the requirements.

Recommendations for action are to be derived 
continuously according to the defined and implemented 
measures. In this study, these recommendations for action are 
to be made available to the entire company to generate a catalog 
that provides possible measures for various potential 
improvements.

The interpretation of the results from the measurements 
of the conditions is to be carried out continuously. The final 
interpretation should be presented to the team and stakeholders. 
This presentation of the results should contain the final 
analysis & statistical evaluation and the recommendation for 
actions.

The step of further development of the EDiT method is a 
continuous task from the beginning of the preparation to the 
presentation of the results and includes all experiences and data 
which were made and collected during the application. To 
ensure that Porsche Engineering contributes to the further 
development of the EDiT method, the experiences, data, and 
results as well as the tools used are provided.

5. Results of the validation of the EDiT method

5.1. Results of the validation through application

The validation by application was carried out according to 
the process model presented in Figure 1. In total, 80 hours were 
spent. This results in 59 hours for the implementation and 
evaluation of the workshops and measures and 21 hours for the 
preparation and follow-up of the respective activities. As 
planned, the improvement potentials and measures were 
documented in a list and assigned by field of action. This list is 
shown in Figure 3.

5.2. Results of the validation through assessment of the 
contribution to success

In the first sprint, only measures relating to the category 
"Tasks and Tickets" and "Teamwork and Communication" 
were implemented. For example, tasks were now created 
uniformly according to a best practice and the daily meeting
should improve communication in the team. Furthermore, all 
existing tasks and tickets were checked for actuality and sorted 
out if possible.

The second sprint focused on “cleaning up the desk”. 
Therefore, all tickets were screened, and the team has sorted 
out the irrelevant tasks and worked specifically on old but still 
current tasks to create an optimal state for further tasks. In 
addition, the agile way of working offers the possibility of 
integrating topic experts into the team for a period so that they
can be directly involved in the event of ambiguities. 

Figure 3: List of measures implemented throughout the application of the 
EDiT methode
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Accordingly, a topic expert from the customer projects was part 
of the team in this sprint. To further improve communication, 
each team member was once again asked to participate 
punctually in the daily meeting.

The third sprint exclusively contained measures in the 
category “Tasks and Tickets”. To formulate the tasks in a more 
result-oriented way, so-called acceptance criteria were 
introduced. These had to be fulfilled for the task to be evaluated 
as solved. In addition, the Scrum Board was now shared 
withing the team in each daily meeting to be able to track more 
precisely who is working on which task.

The final fourth sprint again focused on the categories 
“Tasks and Tickets” and “Teamwork and Communication”. 
First, a chat channel was set up to facilitate communication,
and second, the acceptance criteria mentioned above were 
further defined so that they contain statements that are as 
atomic as possible and can easily be assessed as "completed" 
or "not completed".

Based on the collection of quantitative and qualitative, 
subjective, and objective measurement criteria, a positive 
change from the baseline condition could be demonstrated. As 
Figure 4 shows, each category of the subjective questionnaire 
could be increased compared to the initial state. The value 
"Tasks and Issues" experienced the greatest increase with an 
improvement of 2 on a 5-point Likert scale.

At the same time, all objective measurement criteria taken 
from the Jira software could be improved. For example, the 
average number of days that a ticket is unresolved was reduced 
by 40%. In addition, the meeting efficiency was also improved, 
so that after the implementation of the measure, only two out 
of ten of the daily meetings of a sprint started with a delay of 
less than one minute. The effort incurred can be considered 
reasonable, which also becomes clear in the following
validation of the requirements.

5.3. Results of the validation by matching the requirements

Validation by matching requirements is divided into three 
components: Support Performance Requirements, 
Applicability Requirements, and Success Contribution 
Requirements. In the following, one example of each of the
different components is explained in more detail in Figure 5.
The example of the support evaluation clearly shows that the 
method supported the team in analyzing improvement 
potentials. Thus, the evaluation of the contribution to success 
showed the success of the EDiT method based on a significant 

improvement of the new state compared to the baseline 
condition of the team development. The achieved success of 
the implementation and further development of the EDiT 
method must be compared to an effort of 92 hours. This effort 
is considered reasonable in the context of this work.

The example of the requirements for the contribution to 
success shows once again that the method is a reason for the 
improvement of distributed collaboration.
Based on this final validation, some further developments can
be mentioned. For example, the method should contain a kind 
of toolbox, which includes workshop documents and various 
measures for the development of improvement potentials. 
Furthermore, the implementation of the EDiT method at the 
Porsche Engineering’s process team led to the following 
further developments:
• Development of a guideline for the implementation of 

workshops to analyze potentials and define measures.
• Development of a questionnaire to collect measurement 

criteria
• Extension of the method's system of objective to include 

support for the introduction of agile working methods.

6. Discussion

At the example of the process team of Porsche Engineering 
Services GmbH, it could be shown that the four steps of the 
EDiT method are applicable in industrial development practice. 
Furthermore, the process model could be further developed for 
validation through application, validation through evaluation of 
the contribution to success, and validation through matching
the requirements, and a best practice about how to use the 
method in agile events was derived. Subsequently, the added 
value of the method was demonstrated in the validation by 
evaluating the contribution to success using various objective, 
subjective, qualitative, and quantitative measurement criteria. 
Compared to the initial state, an improved new state was 
always made measurable. Through the final validation by 
matching the requirements, the success was confirmed by the 
entire process team. Furthermore, some recommendations for 
action for the further development of the method were drafted.

Figure 4: Analysis: degree of fulfillment of the requirements

Figure 5: Mean value analysis: feedback of the team
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Despite the complementary data collection of quantitative 
and qualitative measurement criteria, internal validity is 
limited. Due to many external influences, it cannot be 
determined whether the new status was achieved solely through 
the implementation of the defined measures. Also, the COVID-
19 pandemic may have influenced the research as the need to 
improve collaboration has exceptionally fast increased. As a 
result of the successful implementation of the measures and the 
correspondingly diverse selection of variables, sufficient 
credibility of the results was ensured. External validity is also 
impaired, as the results collected in this study cannot be easily 
transferred to other companies. This is due to the individual 
development situation with individual challenges, which is the 
focus of the EDiT method. Nevertheless, general cross-
company results could be collected through the validation by 
comparing the requirements. At the same time, the process 
team of Porsche Engineering reflects reality, which is why a 
high level of external validity can be assumed.

In principle, it is hardly possible to produce reproducible 
studies with the same framework conditions in field studies in 
an industrial environment. This means that there is no high 
reliability. Since attention was paid to a consistent definition of 
variables and the results are comparable to those of Duehr et al. 
study [20], adequate reliability can be assumed.

Finally, objectivity is also not completely given. Some of 
the results presented may be subjectively influenced. For 
example, biased completion of the questionnaire due to 
sympathies cannot be excluded. In this paper, possibly biased 
data are marked as subjective. At the same time, although there 
are no degrees of freedom in the statistical evaluation, there are 
in the selection of the communicated results.

7. Conclusion and outlook

Distributed collaboration poses various challenges. To 
counteract these challenges at the process team of Porsche 
Engineering Services GmbH, the EDiT method was applied. 
The first research question involved designing a variant of the 
EDiT method that was adapted to the development situation at 
hand (Figure 3). Here, the added value of the method is first 
given by the introduction of agile working methods itself, and 
second, the continuous improvement of distributed work has
been measured using subjective, objective, qualitative, and 
quantitative measurement criteria. E.g., the time tickets are 
unresolved was reduced by 40% and the subjective feedback 
regarding the “Tasks and Tickets” increased by two points on 
a 5-point Likert scale (see Figure 4). Furthermore, especially 
through the validation by matching the requirements, some 
hints for the further development of the EDiT method could be 
formulated, such as the need for a toolbox, which contains 
workshop documents and possible measures for the 
development of potential improvement potentials, to further 
improve the ratio of effort and benefit.

The present contribution can serve as a basis for further 
research activities. For example, continuous validation must be 
carried on ensuring a successful introduction into industrial 
practice. In addition, a study comparing the EDiT method and 

the PDCA method should take place to examine the added 
value of the EDiT method more closely. Furthermore, the 
system of objectives of the EDiT method could be extended so 
it is also serving as a supporting method for the introduction of 
agile working methods. This transferability should be 
investigated further and, subsequently, it should be examined 
to what extent the EDiT method can also support a company 
transformation from classic to agile project management.
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