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Abstract — Emerging markets driven by the mobility
transition, including electric vehicles, autonomous
driving, and robotics, are opening opportunities for
market-oriented product strategies. This study
conducted in Cooperation with Robert Bosch GmbH
investigates  factors  hindering  market-oriented
product strategies in the semiconductor industry.
Neither the problem nor its causes could be precisely
articulated at the outset and were only progressively
structured through an iterative, design-oriented
approach. The study identified four hindering factors
and developed a Decision Support System to improve
traceability between market  requirements,
architectural  solutions, and key performance
indicators. Evaluation results confirm that the system
improves the efficiency of product development
kickoffs, increases transparency, and facilitates
component reuse, though process-related changes
remain a limitation. Beyond that, the work
transformed an initially unstructured problem space
into a structured problem for all involved
stakeholders.

Keywords - Decision Support System (DSS), Design
Science Research (DSR), Design Thinking, IP-Reuse,
Application Specific Standard Product (ASSP),
Application Specific Integrated Circuit (ASIC)

I INTRODUCTION

The semiconductor industry has historically been
influenced by market cyclicality, structural shifts in
application domains and advancements in technology.
While established market segments have been clearly
defined for decades, emerging trends driven by the
mobility transition, such as electric vehicles,
autonomous driving, and robotics, are opening up new
markets where market positioning is not yet finalized.
This development presents semiconductor companies
with the opportunity to complement traditional ASIC
development, with market-oriented product strategies
based on ASSP [1]. While an ASIC approach passes
on development costs entirely to a single client, ASSPs
allow the investment to be recouped across multiple
customers and market segments [2]. This reduces
dependence on individual clients and makes it easier
to offset declines in demand in specific segments.
Furthermore, IP-reuse makes this strategy
economically viable by amortizing development costs
across customers and segments [2].
Nevertheless, this strategic shift has far-reaching
consequences for a semiconductor

several

company.

Traditional ASIC development relies on a complete
specification of requirements at project start, defined
in close coordination with a single client [1]. A market-
oriented approach, by contrast, requires the
incorporation of volatile market requirements from
diverse customers and segments [1]. In addition, both
the required time-to-market and the ability to assess
which products should and can be offered, presuppose
that interdisciplinary decisions are made efficiently,
transparently, and on a solid foundation.
Consequently, the focus shifts further toward the early
phase of product development, during which strategic
product decisions must be made under conditions of
uncertainty. Yet approximately 85% of all
semiconductor projects miss their original schedule
[3] and only around 30% achieve first silicon success
[4], indicating structural deficits in precisely this early
decision phase. The problem thus lies not in the
fundamental ability to develop ASSPs, but rather in
the way in which they currently emerge under
prevailing conditions.

In collaboration with Robert Bosch GmbH, this study
investigates factors in the early stages of the product
development that hinder a more efficient execution
and how this situation can be improved. At the outset
of this research, however, neither the problem itself
nor its root causes were known, rendering the problem
space a wicked problem in the sense of Rittel and
Webber [5], characterized by low agreement among
stakeholders and low certainty about cause-and-effect
relationships. Only through an iterative, design-
oriented approach could the problem be progressively
structured and its causes uncovered.

Methodologically, this study follows the Design
Science Research (DSR) Methodology according to
Johannesson and Perjons [6], with Design Thinking
applied as a user-centered design and problem-solving
practice within the DSRM activities. Based on this
approach, the study addresses the following research
questions:



e RQI1: What challenges exist in the early stages
of IC product development that hinder a more
efficient development of ASSPs?

e RQ2: What requirements must a Decision
Support System (DSS) fulfill to address these
challenges?

e RQ3: How can a software system be designed
to operationalize the identified requirements as
a DSS?

e RQ4: To what extent does the developed DSS
meet the defined requirements, and how do the
involved stakeholders assess its value?

The contribution of this work is twofold:

e First, a DSS was developed as a Minimum
Viable Product (MVP) that consolidates the
relationships between market requirements, 1C
architecture, and key performance indicators
(KPIs) in a graph-based data structure, enabling
data-driven product strategy decisions.

e Second, beyond the artefact itself, this work
transformed an initially unstructured and diffuse
problem space into a shared, structured, and
actionable problem for all involved stakeholders.
While the addressed problem remains a wicked
problem by nature [5].

I1. METHOD

This study is situated within the design-oriented
research paradigm, which focuses on the construction
and evaluation of artefacts to solve practical problems
[7]. Within this paradigm, the study follows the DSR-
Methodology according to Johannesson and Perjons
[6]. The framework comprises five core activities

consisting ~ of  Explicate  Problem,  Define
Requirements, Design and Develop Artefact,
Demonstrate  Artefact, and Evaluate Artefact.

Although the activities are presented sequentially, they
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Figure 1: DSR Methodology Framework [6]
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are logically connected through input-output
relationships and are carried out iteratively [6].

Design Thinking was applied as problem-solving
practice with a focus on a user-centered design within
the DSRM activities. While it is not positioned as a
research methodology with claims to reliability and
validity [8], it rather describes how the research
activities were practically carried out. Notably, this
explorative, user-centered approach did not only
produce the artefact itself but also progressively
structured the problem space, transforming it from a
diffuse, barely articulable state into a shared and
manageable problem for all involved stakeholders.

For problem identification, requirements gathering,
ideation, and formative evaluation, unstructured
explorative expert interviews were conducted with
relevant stakeholders, including a system architect, a
product area responsible, domain experts, and project
managers. The open interview format was chosen to
minimize the risk of overlooking unrecognized aspects
due to an overly narrow methodological framework
[9]. Detailed interview notes served as the primary
data source, following the rapid techniques approach
validated by Halcomb and Davidson [10], which
offers a viable alternative to full transcription when
resources are limited [11], [12]. The collected data was
using  Qualitative  Content  Analysis
according to Mayring [13]. An approach that
emphasizes the systematic interpretation of textual
data to identify and extract underlying themes or
patterns [13]. This method facilitates a systematic
analysis of text-based material while maintaining the
methodological rigor required by DSR [7]. The
analysis followed a combined deductive-inductive
coding approach. While the deductive categories were
derived from the DSR activities and the defined
requirements, the inductive categories emerged from
the material itself. The summarizing content analysis
technique was applied to reduce, paraphrase, and
generalize the central statements from the interviews
[13].

analyzed

For the summative evaluation, the study adopted a
qualitative multi-methods approach combining
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Figure 2: Design Thinking [9] [modified]



observation and semi-structured interviews. Four
stakeholders participated in individual evaluation
sessions. Each session began with an observation
phase (approximately 45 minutes) in which the
stakeholder used the artefact independently within
their work context, followed by a semi-structured
interview. The observation addressed the verification
of the functional requirements, while the interviews
captured subjective assessments of the artefact's
contribution to problem resolution, its perceived
utility, and its potential side effects. The data was
analyzed using the same qualitative content analysis
method by Mayring [13].

IIIL. PROBLEM & REQUIREMENTS

A. Explicate Problem

The first DSR activity, Explicate Problem, aims to
precisely define the problem and to specify its
underlying sources [6]. For this case, the problem a
strategic shift described in the introduction. While the
ASIC development process relies on a strictly
sequential  development  process which
specifications must be defined early on [14]. Market-
oriented approaches, on the other hand, are based on
the volatile market requirements of a wide variety of
customers and segments [15]. These uncertainties not
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only come with a higher level of risk during
development but also require faster decision-making
in order to gain a time-to-market advantage over
competitors.

These increased demands on the go-to-market strategy
require that interdisciplinary decisions be made
efficiently, transparently, and on a solid foundation.
However, when examining the established conditions,
it was found that it not yet realizing its full potential.
This led to the following problem definition:

The development of market-oriented product variants
(ASSPs) cannot currently be implemented efficiently
enough.

The problem has a clear focus on the unattained
outcome rather than on a specific cause. Furthermore,
it does not imply that ASSPs cannot be developed at
all under the current conditions. Rather, it addresses
the manner in which they currently emerge.

It is important to highlight that at the outset of this
research, neither a shared understanding of the
problem nor articulated requirements for a potential
solution existed among the involved stakeholders. The
problem space was characterized by low agreement
among stakeholders and low certainty about cause-
and-effect relationships. In addition, the problem
contains all characteristics of a wicked problem, as no
definitive problem formulation is possible, no clear
stopping criteria exist, and solutions cannot be
evaluated in binary terms but require normative
assessment [5].

To identify the underlying causes, a root cause analysis
was conducted following Johannesson and Perjons
[6], with the results structured along an Ishikawa
diagram. The categories were derived inductively
from the qualitative content analysis of the collected
data. Four categories of root causes were identified
shown in figure 3.

The root cause analysis reveals that the research
problem is multicausal, spanning over product,
process, organizational, and software factors. The
central finding, however, is the missing knowledge
about the effects of market requirements on
architecture and KPIs, such as cost or area size. When
project manager tries to derive a product variant from
an existing product, they have to know which
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Market demands are not being adequately addressed
Product variants are not always taken into account
New projects often start, in effect, from “zero.”
ASICs are difficult to modify after the fact
Architectural designs are tailored to meet individual client needs
The use of reusable IP cores requires expert assessment Developing variants currently requires a lot of expert knowledge
Lack of an overview of available technical solutions
M fi i i L architectt tes PPA hi
loving away from individual architecture creates overheads Long development times (> 4.5 years)
| ASSPs are not implemented
idealy
IP libraries have technical limitations
No uniform, cross-project shared knowledge base
Product variants cannot be fully configured
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Product strategy decisions based on individual Excel
Lack of communication across projects spreadsheets and expert knowledge
Design decisions cannot be documented across projects
Projects operating to some extent in isolation
) P g The effects of design decisions cannot be analyzed quickly
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Figure 3: Ishikawa diagram illustrating the root causes
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architectural changes are required and how these
changes affect dependent components and relevant
KPIs. Currently, this process requires requests across
multiple  stakeholders, based on individual
calculations and implicit expert knowledge, without a
traceable decision basis.

B. Define Requirements

The problems identified in the previous activity cannot
be directly translated into requirements since the
design process consists of partial and incremental
solutions [16]. Therefore, it is necessary to define
additional requirements for the artefact.

The study aims addresses the root causes identified in
the problem analysis to varying degrees through a

software-based artefact. Therefore, its primary
contribution is to address the identified problem by
explicitly ~ connecting  market  requirements,

architecture, and KPIs in a single system. By
uncovering these multicausal relationships, the
artefact enables decision-makers to evaluate technical
and economic trade-offs and to make transparent,
efficient, and well-founded product-strategic decisions
independently. Additionally, four objectives were
defined to operationalize the intended effects of the
artefact. The first objective targets the increase of
efficiency in early conceptual project phases by
lowering the barrier to IP-reuse and enabling product
conception based on existing architectures. The
second objective aims to increase the transparency
between technical functionality and customer value,
making it visible which technical components
contribute which market value. The third objective
focuses on reducing the information dependencies by
establishing a single source of truth. Stakeholders
should be enabled to information
independently and in real time, instead of relying on
inefficient communication loops. The last objective
addresses the acceleration of feasibility and cost
estimation through simulation capabilities. By
highlighting the impact of decisions on architecture
and KPIs the artefact should enable faster decision-
making.

retrieve

In consequence twelve functional requirements were
collected iteratively with the involved stakeholders
and derived from the identified root causes. These
requirements can be grouped into seven clusters:

e  The first cluster contains the necessary essential
functionalities to ensure the general usability of
the software. This contains the login process and
the overall management of the data.

v

e The second grouping covers all functionalities
around the product-decision-making through a
use-case dashboard, what-if analyses, and real-
time KPI calculation that reveal the impact of
design decisions on architecture and KPIs.

e The third set focuses on product configuration
and variant creation. This includes the ability to
initiate new IC’s, duplicate existing products,
and manage use case assignments.

e The fourth cluster concerns IP-reuse through a
central, cross-project IP library with search,
filtering, and integration capabilities.

e The firth set of requirements includes visual
architecture modeling with a hierarchical block
diagram, size-dependent component
visualization, and architecture views for external
customers.

e  The sixth cluster covers knowledge management
through documentation of design decisions,
versioning and comparison to previous states.

e The last set of requirements addresses the
automated requirements engineering support
which was later set aside for the time being.

The non-functional requirements were defined based
on the quality characteristics specified in ISO/IEC
25010:2023 [17], as these could not be directly elicited
from the stakeholders. They include usability,
performance,  reliability,  security,  scalability,
maintainability, modularity, and compatibility.

Iv. IMPLEMENTATION

The third DSR activity Design and Develop Artefact is
dedicated to the implementation of the software. This
phase followed a systematic progression from
prototype to MVP. First, a low-fidelity Excel prototype
was developed to visually validate initial requirements
with involved stakeholders in short, approximately
two-week iterative cycles, following Design Thinking.
The insights gained from this prototype served as the
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Figure 4: Development process over time



foundation for the following MVP development. Core
functionalities with high contribution to problem
resolution were prioritized for the prototype, while
supplementary functionalities were systematically
added in the MVP phase. Figure 4 highlights this
development process.

A. Architecture

The artefact can be classified as a data-driven Decision
Support System (DSS) [18]. The architecture follows
a layered web application design with three logically
separated layers. The frontend serves as the user
interface (UI), the backend acts as the processing
layer, and a graph database provides the data
persistence layer. The communication between the
frontend and backend is realized through REST-API,
which decouples the Ul from all data processing and
ensures that data access occurs exclusively in the
backend, as shown in figure 6.

B. Frontend

The frontend is implemented with Nextjs in
combination with React and TypeScript [19], [20],
[21]. The Ul is structured into five pages. A landing
page lets users create and select products, as shown in
figure 5. In addition, products can also be duplicated,
enabling users to create new product variants based on
existing products. The dashboard page provides the
decision-making functionality by giving
aggregated overview of use cases and dynamically
calculated KPIs. The decision support mechanism is a
what-if analysis that allows stakeholders to activate or
deactivate individual use cases and observe impact on
KPIs such as price or area size. A separate use case
page allows detailed editing of individual use cases.
The workspace integrates product configuration,
visual architecture modeling, and an IP library in a
single view. The architecture is visualized as a block
diagram in which components are displayed
proportionally to their actual size. Users can add, edit,
and remove systems, components, and elements, with
the chip area dynamically recalculated during
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Figure 5: Landing page of the Go-to-Market Navigator

configuration. Components can be connected to
represent power flows, and missing connections are
flagged. The block diagram can be exported as a PDF,
and an alias-based customer view can be generated for
An 1P library
synchronization service extracts IP elements from a

external communication.
knowledge management platform via a REST API and
persists them in the database. Users can search and
filter the IP library, drag and drop IP elements into the
architecture or replace existing elements with IP cores.
The Documentation page supports knowledge
management through commenting and versioning.
This ensures that design decisions remain traceable
and that knowledge is not lost during the product
development process. Lastly a settings page enables
users to see their profile and log out of the software.

C. Backend

The backend is built on Node.js with the Express.js
framework  and  TypeScript  following a
multidimensional structuring approach that combines
horizontal layering by technical responsibility with
vertical segmentation by domain [22], [23]. An API
gateway serves as the entry point, handling server
initialization, route provisioning, request forwarding
and middleware integration for authentication via
Microsoft Entra ID using JWT Bearer Tokens
according to the OAuth 2.0 standard [24], [25], [26].
Each domain-specific module provides standardized
CRUD endpoints, complemented by specialized
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Figure 7: Knowledge graph

endpoints. The backend additionally

integrates
external data sources, including price calculation data
via an SQL database and an IP library via a REST API
interface to Confluence.

D. Database

To address the interconnected relationships between
requirements, architecture, and KPIs in a scalable
manner, a graph database was identified as a suitable
solution. As figure 7 highlights, the data model is
implemented as a property graph that explicitly
encodes the previously missing relationships.

Neo4j [27] has been selected as the graph database for
the artefact to be developed. This decision is based on
several factors. First, Neo4j offers its own declarative
query language, which enables SQL-like database
queries. Furthermore, as the market leader in graph
databases, Neo4j offers a certain degree of future-
proofing, which is particularly relevant in the practical
context of this application [28]. The graph structure
consolidates the identified dimensions during this
study, consisting of use cases, features, architectural
components, and KPIs, into a unified data structure.
This enables stakeholders to trace the impact of design
decisions on various KPIs from a single use case down
to an individual element of the IC.

V. Evaluation

A. Results

The summative evaluation was structured along four
evaluation goals following Johannesson and Perjons
[6]. The assessment examined the extent to which the
artefact fulfills the defined requirements, whether and
how it contributes to solving the identified problem,
whether unintended side effects arose, and which
improvements are needed for future development.

Overall, the research objective of developing a
decision-support system to assist with product strategy
decision-making in the early phase of IC development
was achieved. First, it should be noted that, out of a
total of 38 functional requirements, 33 were fully met,
four were partially met, and one was not met,
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indicating that the majority of requirements were
successfully implemented. The unfulfilled
requirement regarding the internet accessibility of the
artefact, could not be realized due to the data
classification constraints.

With regard to the non-functional requirements, it
must be noted that security and scalability could not
been assessed during the summative evaluation. The
fact that the artefact was initially developed as an MVP
within a limited scope meant that these two criteria
could not be validated. Consequently, reliable
validation of these aspects will only be possible once
the artefact is in production use. In contrast, the non-
functional requirements maintainability, modularity,
and compatibility were assessed as “fulfilled by
design”  through argumentative-deductive
approach. Although the observations revealed that the
software demonstrated adequate performance and
usability, partially incomplete implementations and a
fundamental skepticism toward the use of new
software prevented complete trust in the artefact. This
reflects a well-known phenomenon associated with
new software systems. An isolated malfunction can
significantly undermine trust [29]. This so called
algorithm aversion describes how errors in an
algorithm lead to far greater losses of trust than those
caused by human error. Trust in the artefact, however,
is considered a necessary prerequisite for users to rely
on the software for product strategy decision-making.
This leads to the conclusion that trust in the software
is more relevant to user acceptance than the mere
scope of functionality.

an

Regarding the achievements of the objectives, the
evaluation confirmed that that the artefact can
overcome the inefficient “start-from-zero” approach in
the design phase by lowering the barrier to IP reuse
and enabling designs based on existing products. In
addition, the evaluation participants confirmed an
increase transparency  between technical
functionality and market value. The implementation of
the artefact as a single-source-of-truth to reduce
information dependencies was also confirmed by the
participants during the evaluation. However, the
evaluation of the efficiency increase for economic
feasibility and cost estimations showed a mixed result.
The artefact enabled stakeholders to conduct
simulations and to “go directly into a meeting and
what-if  scenarios with
managers”. The presentation of information was
described as “very clearly prepared, making cost
estimation easily readable”. However, the reliability
of the calculation results was not yet sufficient at the
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time of evaluation. A stakeholder summarized this by
noting that “how good it [the software] is at that will
show over the course of time”.

Another component of the evaluation was to examine
whether the use of the artefacts in practice resulted in
unintended or potentially harmful side effects. No side
effects were identified, neither during the observations
or in the subsequent interviews with stakeholders.

Regarding the possible improvements, the main
criticism was directed at redundant information in the
Ul In addition to these issues, limitations were also
identified on the workspace page. For example, it was
noted that newly created components are sorted
alphabetically in an unpredictable manner, making
them no longer immediately visible to users. The
usability of the visualized powerflows was also rated
as insufficient, as the connections do not scale
proportionally with the components when their size
changes. Another problem arose from the naming of
terms within the artefact. Several stakeholders
emphasized that the levels of abstraction between
application, use case, market value, and features were
ambiguous and thus inconsistent.

For expanding the artefact’s functional scope, the
analysis of the interviews resulted in suggestions for
optimizing the dashboard, the workspace, and the
initially discarded aspect of requirements engineering.
Regarding the dashboard page, it was noted that
additional information, such as how old processing
statuses would be Dbeneficial to users.
Furthermore, it would be useful if comments could
also be created for individual use cases to enable more
granular documentation. To further simplify the initial
effort configuration, one
participant suggested that not only the products but
also the use cases should be duplicatable. In addition,
it would also be useful if a fixed set of basic use cases
were automatically created as part of this process. For
the workspace, an automated compatibility check
between components could proactively prevent
architectural errors. Then participants expressed a
desire for a search function to make components easier
to find, as well as the ability to further customize their
colors in the block diagram. To improve
documentation, it was also suggested that changes
made during product configuration be annotated. For
the visual representation of components, one user also
requested more inputs and outputs for power flows. To
integrate additional downstream process steps, a
logical next step could be the ability to convert
existing use cases directly into requirements, which
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was rated as potentially very useful. Finally, general
suggestions for improvement were identified that
affect the entire artefact. In this regard, additional
views could be offered, such as an edit and read-only
mode.

B.  Answers to the research questions

The evaluation results allow a consolidated answering
of the four research questions. The root cause analysis
gives answers to RQ1 and reveals multicausal
challenges spanning from product, process,
organizational, over software factors. RQ2 is being
answered by the iterative elicitation of 38 functional
individual requirements across five segments and
eight non-functional requirements. The artefact
demonstrates who a graph-based data model,
combined with a layered web architecture and
dedicated Ul, constitutes a viable operationalization
for RQ3. Lastly, the evaluation confirms a high
fulfillment rate of functional requirements (33 of 38
fulfilled) and positive stakeholder assessments
regarding 1P and the
establishment of a single-source-of-truth as an answer
to RQ4.

transparency, reuse,

C. Limitations

These results must be interpreted in light of several
limitations. The first limitation relates to the early
stage of the artefact’s development. Development as
an MVP is primarily aimed at demonstrating proof of
concept. Consequently, the system in its current form
is not yet ready for full-scale production use.
Furthermore, the artefact lacks a larger dataset,
without effects such as cross-project component usage
cannot be conclusively investigated and the artefact
cannot realize its full potential. It is therefore
important to emphasize that this work can only
provide a limited insight into the artefact’s benefits.
Furthermore, the inherent limitations of a software
solution must also be taken into account. Accordingly,
while the developed artefact provides an initial
technical foundation for addressing the identified
problems, it does not resolve the associated and
overarching factors, such as a company’s strategic
direction or necessary procedural changes, that would
additionally be required. The results of the evaluation
must also be further relativized in terms of their
validity. A key issue is the small sample size in the
summative evaluation. Although the four participants
represented four different roles and thus contributed
diverse perspectives, the number is too small to allow
for reliable and generalizable conclusions. Due to the
small sample size, the subjective influence of
individual opinions in the statements cannot be offset,



meaning that the occurrence of biases cannot be ruled
out. Furthermore, the small sample size limits the
theoretical depth and breadth of perspectives in the
qualitative study. Therefore, a larger number of
participants would have increased the validity of the
findings. Additionally, there is a lack of insights into
the long-term use of the artefact. This is particularly
true given that the development process of an IC
typically spans several years. Due to organizational
constraints, the summative evaluation conducted as
part of this master’s thesis could only provide a
snapshot. It is therefore not possible at this time to
demonstrate how strategic decisions made based on
the artefact will impact subsequent phases and time-
to-market in the long term.

VI CONCLUSION & FUTURE WORK

At the outset of this study the development of ASSPs
in the early stage of product development were not
carried out efficiently enough. When shifting towards
a market-oriented product strategy the established
conditions currently do not yet realize its full potential.
The qualitative studies conducted as part of the DSR
activities identified various causes related to four
different factors (product, process, organizational, and
software), with the lack of an explicit connection
between market requirements, architecture, and KPIs
emerging as the main cause. Based on these findings,
a Decision Support System was iteratively developed
as a MVP following the user-centered Design
Thinking practice embedded within the DSR
methodology.

The evaluation confirmed a positive contribution to
problem solving and indicated a clearly recognizable
added value for the involved stakeholders. The results
suggest that the artefact breaks the inefficient start-
from-zero approach by enabling product conception
based on existing architectures and by lowering the
barrier to IP reuse through the integration of an IP
library. With enterprise-wide adoption, the artefact can
establish a single source of truth that increases
knowledge transfer and transparency within the
organization. The central innovation of the artefact,
however, lies the integration of market
requirements, architecture, and KPIs, thereby making
the impact of design decisions transparent. This
reduces the previously necessary inefficient
coordination among stakeholders and enables
decision-makers to make product-strategic decisions
on a sound and transparent basis.
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Beyond the artefact itself, this work achieved a second
contribution that lies in the structuring of the
addressed problem space. Gregor and Hevner [30]
distinguish different types of knowledge contributions
in DSR, among which reflexive insights from the
design process count as an independent contribution.
At the beginning of the study, no shared understanding
of the identified problem or its underlying cause-and-
effect relationships existed among the involved
stakeholders. By applying the DSR in conjunction
with the user-centered approach of Design Thinking,
the problem space was progressively structured, and
potential solutions were identified. Although the
problem remains a wicked problem by its nature, the
shared understanding among the participating
stakeholders has fundamentally changed [5]. Starting
from a state of low consensus regarding cause and
effect, the problem can now be classified as more
clearly defined and better understood when, for
(communication purposes only) positioned in a Stacey
Matrix (figure 8). The answers to the four research
questions document this transformation, from an
initially diffuse and barely articulable state to named
and categorized (RQ1), agreed-upon
requirements (RQ2), a functional artefact (RQ3), and
validated results (RQ4).

causes

The present findings and limitations open several
possible directions for future research. This includes
long-term studies to examine the artefact in a
production setting in order to investigate factors such
as scalability, security, and potential long-term effects.
There are also further areas of interest, such as the
integration of Al into decision support systems. To
address the already existing skepticism towards new
software, parallel research into the explainability of
Al-driven recommendations will be essential.
addition, the evaluation revealed that the previously
deprioritized aspect of requirements engineering
retains practical relevance and should be reconsidered
for integration. Finally, the identified problem cannot
be resolved through software alone. Further research
should investigate the processual and organizational
changes necessary to complement the artefacts
potential as a navigator for IC product strategy.
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Figure 8: Stacey Matrix according to Stacey [32]
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