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Abstract
This thesis investigates the implementation of a new product configuration process
and the key factors that determine the success of the new process. Through data
collection methods and several analyses of the collected data, five key aspects were
identified: Standardization of formats and processes, Streamlining data flow, En-
hanced version control, Minimizing human errors, and Adapting to systems and
external parties.
Comprehensive analyses revealed that standardization and streamlining significantly
improve efficiency and reduce errors. The practical implementation of a new IT
system within the configuration process at the collaborative company Polestar un-
derscored the importance of establishing clear templates and workflows to enhance
consistency and ease of use. Streamlining data flow through automated notifications
and system integration minimized delays and gaps, increasing visibility and account-
ability. Enhanced version control systems facilitated accurate tracking of document
revisions, promoting transparency and compliance for external and internal audits
and regulations. Minimizing human errors involved automating repetitive tasks and
implementing validation checks, improving accuracy and efficiency. Adapting to sys-
tems and external parties emphasized the importance of collaboration and alignment
to ensure seamless data exchange. These findings align with the Lean methodology,
which emphasizes continuous improvement and customer-centricity.
Analyses conducted in this project provided a profound understanding of data flow
dynamics, overcoming challenges associated with stakeholder comprehension. Initial
visual mapping clarified data flow, while subsequent process and information models
offered nuanced insights into process dynamics and data integration, empowering
stakeholders to identify areas for improvement. This clarity facilitated collaborative
efforts, evident during the implementation of the new IT system with Polestar.
Moreover, the analysis of the new IT system underscored the significance of "Min-
imizing Human Errors" and "Enhanced Version Control" in mitigating information
loss. Automated change logs and dedicated SharePoint folders streamlined docu-
ment tracking, reducing errors and enhancing efficiency and compliance with regula-
tions. Prioritizing these factors led to a smoother configuration process, minimizing
information loss and enhancing user accountability.
Further research is recommended to validate these findings across diverse companies
beyond Polestar, confirming the effectiveness of the identified framework in various
industries. Additionally, refining the developed IT system to address bugs and
expand its coverage within the configuration process could enhance its performance.
Exploring the optimal configuration process structure, whether a single supersystem
or multiple subsystems, would be valuable for future investigation, offering insights
into associated benefits and challenges.
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List of Abbreviations
The following table explain some of the words employed in the report. The abbre-
viations covers both general concepts in the field but also specific that are utilized
within Polestar and their external parties. The list is in alphabetical order:

DRM Design Reasearch Methodology
Model year A version of a product and the time it is released
Package structure The optional packages and trim levels a customer can

choose when configuring a car
Product Configuration The process which is utilized to make new products
Powertrain Specifies a vehicle’s level of equipment or special features
Vehicle Binder (VB) List of features specifying a car
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1
Introduction

There is an excessive amount of data in businesses as a result of the quick devel-
opment of Industry 4.0 technologies like automation and IoT (Internet of Things)
devices. Because it is becoming more complex to navigate through all of the data,
data management has become crucial for businesses to handle. The signi�cance of
being able to track data from the very beginning of the process all the way through
to the very end. Coordinating many streams is di�cult, especially when combining
data from several departments. Organizations need to have access to cutting-edge
technology and be ready for a data-driven approach in order to tackle these chal-
lenges. This introduction establishes the framework for talking about the di�culties
in managing data �ow in production companies and emphasizes the need for inno-
vative solutions.
This master's thesis will be conducted with the car manufacturing company Polestar.
Polestar is a company founded in 2017 that makes electric vehicles, focusing on
design, innovation, and sustainability. The project will be conducted within the
product management division. The following areas will be discussed in this chap-
ter: the background of the project, purpose, boundaries, clari�cation of the research
question, work procedure, as well as an outline of the time schedule.

1.1 Background

Every company has work processes to accomplish di�erent tasks. In many cases,
each process contains many subprocesses. These subprocesses can be connected to
each other in di�erent ways and can vary greatly in complexity. Changing parts of,
or the whole process, can be very di�cult since the function of the whole process
needs to be understood and the inputs and outputs connecting each subprocess need
to be compatible with each other. Processes are built to make sure they accomplish
that speci�c task, which may result in a complex structure with suboptimal con-
nectivity between subtasks. In the creation and production industry, it is extremely
important to be able to track and have clear communication of information, espe-
cially when the product o�er can vary. It can di�er from company to company,
but in some way, all companies that produce products have a process of product
con�guration. Product con�guration is a critical aspect of modern manufacturing
and sales strategies, enabling businesses to o�er customized products tailored to in-
dividual customer needs and preferences, while minimizing errors in communication.

The project's collaboration partner, Polestar, is relatively young and has emerged
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Chapter 1. Introduction

from another company named Volvo Cars. Polestar has therefore inherited many
processes that are not optimized for their needs and organization. Many of the work
methods are related to the previous company. Volvo Cars is a Swedish automotive
manufacturer that produced its �rst car in 1927. Volvo Cars have become well known
for its dedication to safety, innovation, and sustainability. A pioneer in automotive
safety technology, introducing groundbreaking features like the three-point seatbelt
and autonomous driving aids.
At Polestar, they are currently working with di�erent R&D partners, to jointly
develop new cars for the market. As a result, Polestar is using three di�erent
ordering systems where they list the features con�guring a car, one for each company,
that collectively de�ne what should be developed by the di�erent partner's R&D
departments to create the wanted car. It also contains di�erent variants to use as a
base for �nancial systems to calculate the cost per car. Moreover, there are distinct
speci�cations for each car designed for every continent due to customer features,
legal demands, and rating features.
The objective of this project is to �nd a solution to improve the product con�guration
process. The focus should be centered around the beginning of the con�guration
process where features are set to explain all customer functions to all R&D partners.
The improved process is meant to increase the quality and e�cient of the data �ow
and minimize risks of combining wrong data further down the process.

1.2 Purpose

The project's purpose is to streamline the work and minimize the risks when speci-
fying the cars that are to be created. The system should ease the �ow of the data
and be compatible with other sub-processes.

1.3 Boundaries

The project will create one system, which should be �nished within the time-frame
set for the thesis project. Therefore, the complexity level of the future system
will match the time available. The project will not concern improvements to R&D
partners user interface; the delivery will continue to be the standard format of today
in Excel format.

1.4 Clari�cation of the research question

RQ1: What are the key aspects of implementing a successful new product con�gu-
ration process?
RQ2: How can the challenges of the implementation be overcome by analyzing the
information �ow within the process?
RQ3: Can factors be optimized to minimize the risk of information loss in the pro-
cess?

3



Chapter 1. Introduction

To gather insights, the research team will utilize both experience-based knowledge,
acquired through interviews and site visits with stakeholders across di�erent phases
of the organization, and data-based knowledge, extracted from a substantial dataset
provided by Polestar. By adopting this dual approach, the study aims to elucidate
both barriers and opportunities for optimizing the product con�guration process.
The �ndings from this study are expected to provide valuable insights into potential
strategies for overcoming challenges associated with con�guration processes in the
industry. This research endeavor has the potential to enhance the e�ciency and
e�ectiveness of con�guration processes within Polestar and potentially contribute
to improvements within the broader automotive sector.

1.5 Project plan

In Table 1.1, a Gantt chart is presented, which illustrates the planning of this thesis's.
The events are listed to the left, and the time period is visualized to the right. A
full size of the Gantt chart is presented in Appendix A.5.

Table 1.1: The thesis's Gantt chart
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Chapter 1. Introduction

1.6 Overview of report

The thesis comprises a theoretical framework, a methodological section, a qualita-
tive segment, followed by results, which are subsequently analyzed, discussed, and
concluded. The qualitative part encompasses interviews and workshops with stake-
holders from various organizational sectors as described in the report. Table 1.1
presents a summary of the chapters and their corresponding contents.

Table 1.2: Thesis Structure

Introduction Describes the background of the thesis, the pur-
pose, boundaries and present the research ques-
tions for the project.

Work procedure Divided in two parts, Theoretical framework,
where previous studies regarding con�guration
processes, vehicle binder, process and informa-
tion model, and CPQ & PLM will be included,
and Methodology, which include the research ap-
proach, including the quantitative and qualitative
methodes.

Results Presenting the results of the project and identify-
ing the framework.

Analysis Compares the results with previous studies and
frameworks.

Discussion Discussion about the project, and presenting rec-
ommendations of further development.

Conclusion Conclusion of the project.
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2
Theoretical framework

Theoretical frameworks are crucial in research, as they organize concepts and guide
methodologies. The project have used existing theories to understand the study
better, pinpoint gaps, and generate new insights. The used theories in this research
are presented in the following section.

2.1 Con�guration process

Con�guration involves the strategic application of resources, processes and tools
to create and maintain alignment between product requirements, the product itself
and associated con�guration information. Con�guration Management (CM) is a key
component in ensuring alignment throughout the project lifecycle, thereby reducing
product development time, limiting costs and increasing overall product quality.
By emphasising critical process capabilities and addressing key success factors and
barriers, organisations can skillfully implement and evolve their CM processes to
achieve optimal results. (Callum 2013)
E�ective communication, customer awareness, and the creation of a favourable en-
vironment are fundamental factors contributing to con�guration e�ectiveness, con-
sequently, a organizational performance. Implementation of process controls at the
supplier level and the fostering of a supportive organizational culture serve to fortify
con�guration management practices, mitigating risks associated with compromised
product quality. Emphasizing consistency, �exibility, and a commitment to contin-
uous improvement in con�guration management processes is crucial for optimizing
e�ciency and e�ectively meeting project requirements. (Callum 2013)

2.2 Vehicle binder

In the automotive industry, the development of internal con�gurator tools has be-
come essential for e�ciently con�guring new vehicles for production within com-
panies. Among these tools, the vehicle binder serves as a comprehensive platform
designed to streamline the con�guration process and optimize production work�ows.
This theoretical exploration delves into the foundational principles and conceptual
frameworks informing the functionality and e�ectiveness of the vehicle binder tool
within the internal operations of automotive manufacturers.
E�cient production con�guration is vital for optimizing manufacturing processes
and ensuring cost-e�ectiveness within automotive companies. Rooted in theories
of production optimization and lean manufacturing, the vehicle binder tool o�ers a
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Chapter 2. Theoretical framework

wide range functionalities. Enabling users to select features, materials, and spec-
i�cations, streamlining data from project initiation to conclusion and enhancing
overall operational e�ciency throughout the organization. The tool enables the or-
ganization of features across various vehicles with di�erent model years. A model
year represents a new version of the same car, incorporating changes that can range
from minor adjustments to signi�cant modi�cations.
At the core of the vehicle binder's functionality lies the concept of product con�g-
uration, involving the systematic de�nition of speci�cations and attributes of new
vehicles for production. Leveraging theories of product customization and modular
design, the tool provides a comprehensive selection of customizable options, from
engine speci�cations to interior features. Through an intuitive interface, users can
experiment with di�erent con�gurations and visualize their impact on production
processes, facilitating informed decision-making and ensuring alignment with pro-
duction requirements. (P.T Helo 2010)

2.3 O�er-�le

In the context of product con�guration, an o�er �le plays a pivotal role in facilitating
the generation and presentation of customized product con�gurations to customers.
The �le serves as a comprehensive repository of detailed information regarding the
con�gured product, encompassing speci�cations, features, pricing, and associated
terms and conditions. One choice of feature could require another, or some features
may not be compatible with others.
The o�er �le comprises several key components essential for accurate and person-
alized product con�gurations. It includes detailed product speci�cations, such as
model variations, dimensions, materials, and optional features for all possible varia-
tion the customer could make. This ensures that the con�gured product accurately
re�ects the customer's preferences and requirements.
Additionally, the o�er �le incorporates algorithms or formulas for calculating the
total price of the con�gured product based on the selected features and any applica-
ble pricing rules or discounts. This ensures transparency and consistency in pricing,
enabling the company to make more informed decisions.

2.4 Process model

Process modeling is a vital concept in data management, aimed at understanding,
analyzing, and enhancing processes within an organization or system. A process
model is essentially a visual or abstract representation of activities, tasks, or steps
leading to a speci�c goal. It captures the �ow of actions, resources, decisions, and
interactions involved in process execution. These models simplify understanding
complex systems, identifying bottlenecks, optimizing work�ows, and fostering stake-
holder communication.
The signi�cance of process models lies in their ability to boost e�ciency and trans-
parency within organizations. By o�ering a structured framework for analysis, they
present opportunities for identifying improvements, streamlining operations, opti-
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Chapter 2. Theoretical framework

mally allocating resources, and adapting to the environment. Furthermore, process
models lay the groundwork for automation, enabling the implementation of work�ow
management systems and initiatives for business process re-engineering. (Marlon
Dumas 2013)

2.5 Information model

The information model is de�ned as a conceptual framework that describes how
data is organized, stored, and accessed during a product's lifecycle. It provides
guidance for managing di�erent types of data related to product development and
management. By providing a structured approach to handling product information,
it enhances communication, collaboration, and decision-making across various stages
of the product lifecycle. This model encompasses dimensions such as lifecycle phases,
information categories, and interrelationships to ensure traceability throughout the
PLM process. Serving as the basis for e�ective PLM implementation, it allows
organizations to streamline processes, boost productivity, and innovate in today's
competitive market. (Immonen 2008)

2.6 KJ-Analysis

KJ Analysis, drawing its roots from the scholarship of Japanese anthropologist Jiro
Kawakita, presents a structured approach to comprehending a large amount of data.
The methodology entails a careful transcription of �ndings onto notes, with each
note contains a singular data point. These notes are subsequently categorized into
clusters based on thematic similarities, where each grouping receiving a descriptive
designation. Employing a "bottom-up" strategy, KJ Analysis initiates its inquiry
by analysing individual details, gradually put them together into a cohesive whole.
A notable advantage of this approach is its capacity to allow for the emergence
of data groupings naturally during analysis, sparing the need for predetermined
classi�cations. The method is known as the "yellow sticky note method", given its
wide use of adhesive notes. (Bligård 2015)

2.7 IT-System

In this section, we establish a theoretical market analysis and emphasize key con-
cepts that will serve as the conceptual framework for the subsequent analysis and
implementation. Central to the examination is the exploration of various Infor-
mation Technology (IT) systems, each playing a vital role in the landscape of the
project. Among these systems are Tacton, Con�gIT, Siemens, and Dassault, each
renowned for its unique capabilities and contributions to the �eld.
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Chapter 2. Theoretical framework

2.7.1 CPQ & PLM

CPQ (Con�gure, Price, Quote) is a software solution that simpli�es the con-
�guration, pricing, and quoting processes for complex systems and services. The
system is built from the con�guration and the user perspective, then constructs the
data structure. This facilitates customization and reduces time to market, enabling
companies to tailor their product con�gurations based on customer requirements,
while also enhancing accuracy in pricing and generating quotes quickly and e�-
ciently. The system automates the process, resulting in greater e�ciency, which in
turn leads to high customer satisfaction and accelerates the quote-to-order cycle.
Furthermore, CPQ systems aim to reduce process time, increase process quality,
integrate information from various enterprise systems, and leverage explicit and
implicit knowledge from individuals. They also emphasize delivering competitive
quotes in a timely manner, improving customer orientation, and ensuring a su�-
cient margin for the supplier. (Michelle Jordan 2020)

PLM (Product Lifecycle Management) is instead a strategic approach to man-
aging the entire lifecycle of a product, from its inception through design, manufac-
turing, deployment, and eventual disposal. It provides a structure to store and
quickly access standard items, to easily see the relationships between parts and
assemblies, including and maintaining BOMs. This, in turn, makes it easier to cus-
tomize and con�gure products to meet the customer's needs and reduces the time
to market. The advantage it o�ers is more than just a structured library and incre-
mental savings; it helps to gain control over the whole product lifecycle and lifecycle
processes. It involves the integration of people, processes, and business systems
to ensure that product-related data is e�ectively managed and utilized across all
stages in the lifecycle. Operational PLM software solutions facilitate various areas
including collaboration, version control, documentation tracking, traceability, and
streamlining of business processes. It enable organizations to optimize product de-
velopment processes, and enhance product quality and innovation. (Immonen 2008)

While CPQ deals with customer-speci�c con�gurations and pricing data, PLM man-
ages a wider range of product-related information, including design speci�cations,
manufacturing processes, and performance analytics. In essence, CPQ is sales-
oriented and pre-sales-focused, aiming to boost revenue and customer satisfaction,
whereas PLM is product-centric, spanning the entire lifecycle to drive innovation,
e�ciency, and quality.

2.7.2 Suppliers

Tacton is known for its con�gurator solutions and o�ers a sophisticated platform
designed to streamline the process of product con�guration. Starting with CPQ
and moving closer to the PLM system, it uses advanced algorithms that enable the
generation of customisable product designs that cater to the di�erent needs and
preferences of customers. Tacton's intuitive interface and robust functionality make
it highly attractive for product con�guration and customisation. (Tacton 2024)
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Chapter 2. Theoretical framework

Con�gIT is recognised for its expertise in con�guration lifecycle management and
provides comprehensive solutions tailored to complex product con�guration man-
agement. Like Tacton, they also extend from CPQ and approach PLM systems.
Con�gIT o�ers organisations e�ective management of complex product structures,
optimising con�gurations and improving overall operational e�ciency. Con�gIT's
scalability and navigation within complex product con�gurations make it attractive
to customers. (Con�gIT 2024)

Siemens is an established company with a rich history of innovation in digital tech-
nology and manufacturing. Unlike its predecessor, Siemens is instead starting from
a PLM system and approaching CPQ. They have a range of software solutions aimed
at optimising product development processes. Through their integrated approach to
digitalisation, organisations can achieve higher productivity and innovation across
the entire product lifecycle. (Siemens 2024)

Dassault is a leader in 3D design and digital transformation. They also build their
system on a PLM system and approach CPQ like Siemens. Dassault's �agship
product, CATIA, is slightly di�erent from the previously mention suppliers' systems,
in that it visualises the product design process through its advanced modelling and
simulation capabilities. (Dassault 2024)
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3
Method

This chapter introduces theoretical models that have been relevant to the project
and demonstrates how they have been applied to facilitate the project's progress.

3.1 Method Theory

The project will apply a methodology called Design Researched Methodology (DRM).
A structured approach to design research that involves four stages: Research Clari�-
cation, Descriptive Study I, Prescriptive Study, and Descriptive Study II. Each stage
contributes with a speci�c purpose in the understanding of the design problem and
to formulate solutions.
The method will help the project team to systematically navigate through the com-
plexity of a problem de�nition to solution development. By following the stages,
researchers can gather information, analyze data, and generate actionable insights
that will set the direction of the design process and lead to more successful outcomes.
(Blessing and Chakrabarti 2009)

3.1.1 Research Clari�cation

The �rst stage will focus on understanding the problem areas and to de�ne the
scope. This involves clarifying research objectives, identifying key stakeholders,
and establishing research questions. Gather infomation of the background, review
literature in relevant areas and conduct interviews and observations to gain insights
into the problem. The goal is to de�ne the research goals and set the direction for
following stages.

3.1.2 Descriptive Study I

This stage involves gathering data to describe the current working processes and
methods related to the design problem. To conduct the data and information,
methods such as interviews, surveys, observations, and analyzing data to collect
both qualitative and quantitative information will be used. The idea is to get an
understanding of the user behaviors, needs, preferences, and challenges within the
context of the problem.
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3.1.3 Prescriptive Study

In this stage, researchers analyze the data collected in the previous stages to identify
patterns, trends, and to get more insight. The goal is to make decisions and address
the design problem as good biased as possible. The project team may also explore
alternative solutions and evaluate their feasibility and e�ectiveness. The outcome
of this stage is a set of actionable recommendations or design principles that will
guide the development of the system.

3.1.4 Descriptive Study II

The �nal stage involves validating and re�ning the recommendations and decisions
or design principles derived from the previous stage. Researchers may conduct
additional research and testing to further explore speci�c aspects of problems or
suggested solutions. This could be an iterative process with usability testing, proto-
typing, or design cycles to re�ne and validate design concepts. The goal is to ensure
that the system is practical, e�ective, and aligned with the customer's needs.

3.2 Applied Methodology

The research was divided into 4 stages according to the 4 di�erent stages of the
DRM. The following sections describe the events within each stage.

3.2.1 Research Clari�cation

During this stage, the objective was to gather as much information and knowledge
about the current product con�guration process as possible. This was achieved
through qualitative data collection methods and a market analysis.

3.2.1.1 Qualitative data collection methods

Within the initial stage of the DRM methodology, Research Clari�cation, the ob-
jective was to enhance the current understanding of the research topic and establish
the complete aim of the research. To achieve this, various methods, such as in-
formal interviews, semi-structured interviews, observations, and workshops, were
used. While the primary focus of these methods remained on explaining the ex-
isting understanding, interviews aimed to dig deeper into the evolution and �ow
of information, whereas observations and workshops sought to get insights into the
usage and transformation of data throughout the process. All of these methods were
used on all levels of the process in order to gain as much knowledge about how the
data evolves and was used throughout the process. A total of 27 semi-structured
interviews and 2 workshops were conducted during the Research Clari�cation stage
and the ratio of interviews and workshops between the departments is presented in
table 3.1.
The interviews began with a comprehensive approach, ensuring that each depart-
ment involved in the con�guration process was interviewed at least once. Following
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Chapter 3. Method

Table 3.1: Number of interviews and workshops

this, the selection of parties prioritized for additional interviews was determined by
areas requiring further clari�cation to advance the project and where deeper insights
were necessary for subsequent analysis of the data �ow throughout the process.
The semi-structured interviews and workshops were organized with designated meet-
ing times for each activity. In contrast, informal interviews were conducted promptly
whenever uncertainties emerged or when there was an opportunity to delve deeper
into particular issues or obtain quick responses. Observations were made during both
types of interviews, primarily to illustrate how employees operated within their re-
spective parts of the current process. This facilitated a deeper understanding of the
interconnections between sub-processes and how the work of di�erent parties was
executed.
Notes were taken during each semi-structured interview and workshop to provide
input and material that would guide and serve as a foundation for the subsequent
analysis and development of the new process.

3.2.1.2 Market analysis

A con�guration process can consist of multiple sub-processes, each associated with
its own IT system. Alternatively, a con�guration process can utilize a single IT
system that covers all the tasks of the sub-processes, thereby functioning as a super
system. Polestar does not employ a super system; instead, they utilize multiple
IT systems for each stage of the process. A market analysis was conducted to
assess the existing options available on the market. The information for the market
analysis was sourced from the internet and from employees of both Polestar and
R&D partners.
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The programs included in this analysis is presented in Table 3.2.

Table 3.2: Market Comparison

Excel Tacton Con�gIt Siemens Dassault Web-App

Number of User One at a time Many Many Many Many Many

Flexible in Use Extremely Good Good Intermediate Intermediate Very Good

Cost Very Cheep Expensive Expensive Expensive Expensive Cheep

Versatility Very High High High Very High Very High Intermediate

Complexity of Implement Very Low High High Very High Very High Low

Total Good Intermediate Intermediate Intermediate Intermediate Very Good

Excel
Excel application emerges as a versatile tool for all types tasks. It's o�ering a
comprehensive platform for data organization, analysis, management, and much
more. The application have a user-friendly interface, and it is a common used
tool in the business environment. Excel have �exible functionalities which make it
an ideal choice for businesses seeking to be more e�cient and to streamline their
work�ows.
Within the product con�guration context, Excel could facilitates the creation of cus-
tomized templates tailored to speci�c product categories and con�gurations. These
templates enable the user to input and manipulate con�guration data, allowing for
adaption and accurate testing of product o�erings.
Excel's built-in formulas and functions empower users to calculate total prices and
volumes more accurately, based on selected features and pricing rules. It allows the
users to be more �exible and free in terms of, changing and add parameters, creating
charts, graphs, and their own processes. These outputs provide stakeholders with a
clear and intuitive overview of the con�gured product, aiding decision-making pro-
cesses and improving communication between customers and sales representatives.
The application serves as a valuable asset in product con�guration processes, of-
fering businesses the �exibility, accuracy, and visualization capabilities needed to
create personalized product o�erings and enhance customer satisfaction.

Tacton
Tacton specializes in CPQ solutions for industries such as automotive, industrial
equipment and high-tech electronics with a strong foothold in the market. Their
unique strength lies in handling a wide range of complex product con�gurations
through advanced algorithms and 3D visualization, and leveraging AI to stay at
the forefront of technology. They also prioritize support and training programs,
giving them a competitive advantage in a growing market. Tacton has a solution
that could probably be modi�ed to be applied within Polestar's processes including
con�guration and data management. Additionaly, Tacton can provide a service that
calculate prizing and quotes in combination whit the con�guration. The solution
ful�lls many of Polestar's requirements and have the same way of thinking in terms
of being innovative and adoptable to the costumer. Costumer as ABB and MAN
which are two big company in the industry segment, which gives a reliability to the
company.
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Con�gIt
They have a powerful platform that can operate in many di�erent areas and in-
dustries. Con�gIt's vision is to streamline and optimize complex con�guration pro-
cesses, which has led them to become one of the leading providers of con�guration
software solutions. The system should empower organizations to become more e�-
cient in managing product con�gurations, reducing time-to-market, and being more
�exible to meet customers' needs.
One of the areas where Con�gIt's system solution operates is in electrical vehicles.
The con�guration system plays a pivotal role in driving innovation forward and pro-
viding automakers with a competitive edge. Market preferences are changing faster
than ever, and in combination with new innovative solutions being developed all the
time, companies need to be able to constantly develop their products. Con�gIt's
solution helps manufacturers keep track of the implementation of new technologies
and optimize the product.

Siemens
In comparison to the previous two con�guration systems, Siemens provides a system
solution that has its roots in the PLM system. The system integrates with other
Teamcenter o�erings in the company and eases product con�guration management.
Companies can achieve a multitude of objectives with the system, including complex
con�guration and internal operational e�ectiveness, while still enhancing customer
satisfaction.
In contrast to the system that operates from the CPQ, this system is more integrated
with other systems, making it less agile and �exible for development in the product
con�gurator. In a market where changes are not constant and for a company with
heavily established processes, this system could be more bene�cial. Therefore, the
solution Siemens is providing may not be optimal for Polestar, which is a relatively
young company and operates in a world where development and changes are con-
stant.

Dassault
Dassault's con�guration solution stands out as a robust system built on PLM prin-
ciples, similar to Siemens'. The Dassault solution o�ers the advantage of seamlessly
integrating with other o�erings and facilitating streamlined product con�guration
management.
Organizations adopting Dassault's solution can achieve various objectives, such as
managing complex con�gurations and enhancing internal operational e�ciency, all
while improving customer satisfaction. However, like Siemens' systems, Dassault's
approach prioritizes deeper integration with existing systems, wich could potentially
restricting agility and �exibility in product con�gurator development compared to
CPQ-driven systems.

Web application
By addressing a variety of con�guration challenges, the conceptualization of a be-
spoke web application emerges as a central solution that aims to encapsulate the
brand's design character while streamlining its multifaceted processes. Leveraging
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the sophistication of modern web development frameworks such as React.js, An-
gular, or Vue.js, combined with robust backend architectures such as Node.js or
Django, the solution could provide a dynamic and intuitive interface for the product
con�guration landscape.
Within its virtual domain lies the promise of uni�ed data management, facilitating
real-time collaboration between business stakeholders and seamless integration with
existing IT infrastructure. With cloud-based hosting as a foundation, scalability and
reliability transition from desirable aspirations to tangible realities, providing the
high level of �exibility required to navigate highly intensive market developments.
The customization possibilities within the web application remain extensive. The
solution could leverage existing designs and applications within Polestar to create a
consistent design and integrated product within the organization. Since the system
begins almost from scratch, it can be customized to Polestar's own requirements to
a signi�cant extent. However, its development will be time-consuming and resource-
intensive, requiring extensive interaction with the solution's users. Nevertheless, it
is anticipated that the system will be easier to implement within the organization
compared to standardized systems.
For further development of the web application, the possibilities are almost endless.
Its modular architecture can facilitate integrations with Enterprise Resource Plan-
ning (ERP) systems or machine learning initiatives, providing decision-makers with
predictive insights. The main limitations lie in time and resources�what can be
achieved with a web application as a solution and which processes could be linked
and automated.

Market Comparison
The study has been conducted on the factors: Number of Users, Flexibility in Use,
Cost, Versatility, and Complexity of Implementation. The �rst factor, 'Number
of users,' indicates the capability of each solution to accommodate multiple users
simultaneously, ranging from only one user at a time to supporting many users
concurrently. All of the solutions, except excel, could support a large number of
users simultaneously and could be implemented on a enterprise-level. Excel on the
other hand, limits usage to just one at the time.
The 'Flexibility in Use' factor assesses how customizable each solution is from a
user perspective, including how many parameters, values, and additions the user can
adjust and make themselves. The solutions range from extremely �exible to those
that o�er more limited �exibility. A solution in Excel is extremely �exible in use for
the user, and the interface is often familiar. The user can change almost everything
and create new processes by themselves if needed, as Excel is a tool that the user
uses nearly every day. The other solutions have some more limitations, depending on
how they are built. The user cannot add functions and can only change parameters
that are speci�ed in advance. The solution provided by an external company will be
a modi�ed standard system, where restrictions could arise. A new web application
could be speci�ed as the company wants, with no restrictions at the beginning as
the others have. Still, it is not as �exible as Excel for the user, since parameters
need to be speci�ed beforehand as well.
The 'Cost' of the solution takes into consideration how signi�cant an investment it

16



Chapter 3. Method

would be to integrate the solution into the organization, as well as to maintain the
service afterwards. The solution provided by an external company would require a
signi�cant investment. For Excel, it would only be the monthly fee the company is
already paying for the application. To develop an in-house web application, the costs
could vary. In this case, it would be developed in-house, which reduces the costs, but
it would still require resources and maintenance. In the long-term perspective, when
more functions and processes could be desirable to add on, it is harder to compare
the in-house developed application with the external solution regarding costs.
In the area of 'Versatility,' the solutions are compared based on the breadth of
functionalities and capabilities o�ered. This factor evaluates how much freedom
and control the user would have and assesses the solution's ability to adapt to
diverse use cases and user needs, encompassing aspects such as customization options
and functions that could be bene�cial to add for the feature. All of the solutions
performed well, more or less, in this area.
The factor 'Complexity of Implementation' measures the di�culty and resources
needed to implement each solution, including how much would have to be changed
and a�ected by the solution. It ranges from solutions with very low implementation
complexity, requiring minimal work, to those with high implementation complex-
ity, where many processes would have to be changed and many divisions could be
a�ected. Siemens and Dassault placed at the top of the scale; both would require
a lot of processes to be changed in the organization. Tacton and Con�gIt are not
far behind. The Web-application needs to be implemented and up running in the
system but will not require integration with other systems. To implement a solution
based on Excel would require minimal e�ort, after the development is more or less
just uploading it.

3.2.2 Descriptive Study I

In the second phase, Descriptive Study I, the collected knowledge related to the
research topic was explored, and gaps were identi�ed. This was achieved through
analyzing the data collected in the �rst step via process modeling and information
modeling. These analyses clari�ed the �ow of information and the timing of certain
actions in the product con�guration process of the cars. The models were presented
and discussed with the collaborating company Polestar. The project deliverables
were discussed, and boundaries were set to ensure timely delivery. The objective of
this phase was to clarify if challenges of implementing changes to a product con�g-
uration process can be overcome by analyzing the �ow of data. To test the results
of analyzing the �ow of data, the con�guration process at Polestar was analyzed.
In the following part of the section, the methods used for analyzing the �ow of data
are described.
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Mapping of the data �ow
The �ow of data was mapped out with help of the qualitative data collection methods
explained in section 3.2.1.1. The mapping started in the beginning of the con�gura-
tion process and when the handover of the data was identi�ed a new interview was
booked with the responsible for the next step in the sub process. This method was
repeated until the end of the process was reached. When the whole process had been
walked through for the �rst time, a simple map of the data �ow was made in order
to visualize the whole product con�guration process (see Figure 3.1 or Appendix
A.1).

The initial map illustrated the process by which the product manager established
the contents of the vehicle binder, which listed the features of the car. Notably,
the vehicle binder comprised general functional features rather than speci�c parts.
For instance, it included items such as a panoramic glass roof, with the speci�c
components to be determined during later stages of the con�guration process.

Following the establishment of the vehicle binder, both the revenue team and the
product manager collaborated to de�ne the package structure. This structure out-
lined which features were available within each package tier. For instance, the
selection of sport rims was contingent upon opting for the sport package. These
associations were delineated at the feature level during this phase.

Subsequently, this structured framework served as the foundation for the creation
of the O�er-�le, tailored to speci�c markets and detailing the requisite o�erings for
each car. For instance, certain regions necessitated the inclusion of a �re extin-
guisher, while it was deemed unnecessary in others. The O�er-�le was subsequently
transmitted to the Research and Development (R&D) department for further re�ne-
ment.

The R&D department undertook the task of dissecting the features into individual
parts and ensuring the accurate con�guration of cars based on market speci�ca-
tions and the established package structure. As depicted in Figure 3.1, this process
involved coordination with three distinct R&D entities: an internal R&D team at
Polestar responsible for internally developed components, as well as two external
R&D divisions within R&D partners.

The features outlined in the vehicle binder and the potential con�gurations speci�ed
in the O�er-�le were integrated into the systems of the respective companies. These
systems meticulously de�ned the composition of cars at a component level, serving
as comprehensive inventories detailing all parts of market-speci�c or variant-speci�c
vehicles.
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Figure 3.1: Simple map of the data �ow within the con�guration process.

This map was presented to all the responsible employees of each sub process. This
enabled corrections to be made and an even clearer image of the process emerged.
With the revised data �ow a second map was conducted in order to describe the
�ow of data and in a more accurate way (see Figure 3.2, or Appendix A.2).

The di�erences between the �rst and second maps lie in the relationship between
the Vehicle binder and the O�er-�le, as well as in the operational methods of the
R&D departments. The second map illustrates that the Vehicle binder served as the
foundation for establishing the package structure, which subsequently informed the
creation of the O�er-�le. However, it's noteworthy that the Vehicle binder remained
unchanged during this phase of the process.

Both the O�er-�le and the Vehicle binder were transmitted to the relevant R&D
departments for the speci�c projects. These �les were integrated into the systems of
external parties, while internally, the R&D department at Polestar created an exact
replica of the car in Polestar's system called Team center.
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Figure 3.2: The second map of the data �ow within the con�guration process.

Process model
The second map was the basis for the process model created. In the process model
the involved parties and the happenings between each state of the process were
added. The process model is shown in Figure 3.3 and in Appendix A.3.

Figure 3.3: Process model of the con�guration process.

Information model
To analyze the data further, an information model was conducted. The objective
with the information model was to examine the type of data within each step of
the con�guration process and assess the correlation and connections between the
data in di�erent steps. The information model was based on the same mapping
structure as the process model, speci�cally the second map. Below, in Figure 3.4
and in Appendix A.4, the information model is presented.
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Figure 3.4: Information model of the con�guration process.

When conducting the information model, the understanding of how the data changed
throughout the con�guration process was clari�ed. The data was very unmatched,
indicating that data wasn't simply added or changed from the data created in the
�rst step (VB �le). Instead, additional datasets were added, specifying other areas
of the con�guration. In the second phase of the process, the Package Structure �le,
similar data was present, but all the features were grouped in di�erent packages.
For the third step in the process, the O�er-�le, the data did not contain all the
features, but rather additional features for each market, resulting in a new type of
dataset. Therefore, it was easier to jointly combine and create the data in steps one
and two than with all the �rst three steps.

With the process and information model, the project deliverables were established
with Polestar. The focus was on the beginning of the con�guration process to en-
sure completion before the end of the designated time frame. This included the IT
system for specifying the Vehicle binder. If this was completed with time to further
continue the development of the IT system, the package structure was to be included.

KJ analysis
With the notes gathered from interviews conducted during the research clari�cation
phase, as well as insights from the information model and process model, a KJ
analysis was conducted. The notes were written on Post-it notes and grouped based
on their content. The information and process models provided valuable context,
allowing for a better understanding of the broader con�guration process.
By incorporating the models, it became clearer to identify which areas of di�culty
each note corresponded to within the con�guration process. The result of the KJ
analysis is depicted in Figure 3.5, where all the notes are divided into �ve distinct ar-
eas, providing a comprehensive overview of the key insights and challenges identi�ed
during the analysis.
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Figure 3.5: The notes divided into �ve areas of the KJ analysis.

The �ve areas were the following:

ˆ Lack of Standardization

ˆ Gaps in the �ow of data

ˆ Version control

ˆ Human errors

ˆ Adaption to systems and external parties

In the �rst area, Lack of standardization, there appeared to be a notable absence of
uniformity across various documents and sub-processes such as the VB, and the O�er
�le. The format of these �les could vary signi�cantly, particularly across di�erent
car models, leading to confusion and ine�ciencies as di�erent teams worked with
diverse formats and structures.

Concerning the second area, Gaps in the �ow of data, there was a lack of clear
structure regarding which parties were dependent on which �les. There existed
no de�nitive pathway throughout the process whereby all involved parties knew
the exact sequence of parties involved before and after them. This resulted in
information gaps, as some parties did not receive the correct or latest �les, as the
�le deliverer did not speci�cally send the �le to those parties.

In addressing the third area, Version control, the challenge centered around identify-
ing the latest released version and understanding the changes between two releases.

Regarding the fourth area, Human errors, many sub-processes within the con�gu-
ration process were manually conducted, leading to instances of overlooked tasks or
incorrect data entry.

Lastly, in the �fth and �nal area, Adaption to systems and external parties, compli-
cations arose in consistently adapting to external programs. Some systems were not
able to change, such as those used by external parties, while others posed challenges
due to speci�c input format requirements. This occasionally resulted in additional
loops within the con�guration process, as exempli�ed by Polestar needing to trans-
mit information to external parties and then reconcile the data in their systems.
They were unable to build on the input �le for external parties due to potential
errors in data loading, necessitating reconciliation in Polestar's system.
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3.2.3 Prescriptive Study

For the third step, Prescriptive Study, solutions were proposed. An MVP (Minimum
Viable Product) was developed based on the analysis of the data retrieved in earlier
stages to test the functionality of a new system. This was analyzed with Polestar,
and a general direction for continued development was established. Several alter-
native designs were considered to determine which design best ful�lled the purpose
of the system. Through ongoing feedback and check-ups with the intended users, a
�nal system was developed based on earlier prototypes. If the intended purpose of
the IT system was not well ful�lled at the current stage of the development process,
a discussion with the end user took place, and decisions regarding how the continu-
ation of the project should look like were made in consultation with them.
The �rst MVP was based on the same system they used when the project began,
which was excel, but with all of the cars in one document instead of di�erent doc-
uments. This action was taken to get a better overview of the documents and not
loose versions or preventing someone sitting with on old version when there was a
newer version available. The problem with version handling was mentioned during
the research clari�cation phase of the project and was one of the most frequently
mentioned problems. The front page of the MVP was therefore built up by cards
with the di�erent cars available in the system (see Figure 3.6).

Figure 3.6: The front page of the MVP.

On the front page, it was only possible to modify, create, or enter a vehicle that
was supposed to be con�gured. When a car was entered, the user was directed to
the con�gurator page for the speci�c car (see Figure 3.7). There, the user could
view all the features and their additional areas, one feature per row in the table.
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It was possible to add, change, or remove features. The MVP Excel �le consisted
of one large table with all the features for all the di�erent cars and versions. Upon
entering a speci�c car, the data was queried from the table, and only the relevant
information for the entered car was presented.

Figure 3.7: The con�gurator page of the MVP.

Additionally to the Vehicle binder, the MVP also included the package structure.
There was one for each car, so when creating a new model year of a car, a package
structure template was also created (see Figure 3.8). The product manager could
therefore specify the groupings of the features simultaneously as it created the Ve-
hicle binder.

Figure 3.8: The package structure page of the MVP.
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With the MVP, discussions were held regarding the continuation of the project, fo-
cusing on the bene�ts and challenges. One of the main bene�ts of the MVP was
its high �exibility due to being created with Excel. New columns could be added if
additional car models were to be made, and it was possible to integrate a database
so that all interactions were made in Excel, while the data was saved in a database.
The market analysis conducted during the research phase helped in assessing the
bene�ts and challenges of di�erent solutions.

However, with the �exibility that came with using Excel, there was a risk of users
accidentally modifying data that they were not supposed to change. Another sig-
ni�cant challenge was that only one user could enter the program at a time, which
was impractical as product managers typically operated the Vehicle binder simul-
taneously but with di�erent cars. As a result, it became necessary to change the
program used for creating the Vehicle binder. This decision was made in consulta-
tion with the Head of Product Management and Speci�cation and an IT developer
within Polestar.

Considering factors such as cost, multiple users, and the time frame, a web appli-
cation in JavaScript with an additional database was chosen as the new IT system.
Other options mentioned in the market analysis such as Con�gIt and Tacton etc.
were deemed too expensive and too complex to implement and were therefore ex-
cluded.

The MVP was presented to the users, who found the layout to be a good foundation
for building the future program. Consequently, a JavaScript web application was
developed as the �rst prototype, following a similar format to the MVP. The style
of the web application had to align with Polestar's internal packages. The initial
prototype was created without a database, using �ctional data, to rapidly test func-
tionality and provide a reference for further development discussions. In Figure 3.9,
the front page of the �rst JavaScript prototype is presented. The format is based
on the same layout as the MVP, featuring cards that could be clicked to enter the car.
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Figure 3.9: The front page of the �rst web application.

The Con�gurator page (Figure 3.10) in the �rst web application still featured a ta-
ble with three buttons that facilitated various actions. These actions included "Add
new feature," "Save," and "Print to Excel." The "Print to Excel" function allowed the
table to be exported to an Excel �le. Additionally, there were two options available:
one format for each R&D partners. This was implemented to ensure continuity for
external parties, in line with the criteria established from the outset.

Figure 3.10: The con�gurator page of the �rst web application.

With the �rst web application prototype in place, a workshop was conducted with
the product managers to specify their requirements for the application, including
design and functionalities. During the workshop, each participant had access to pa-
pers, Post-it notes, scissors, and pens (see Figure 3.11). This setup allowed users to
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