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Abstract

This study investigates the current application of artificial intelligence (Al) in the automotive industry and
how the end-users perceive its influence on their driving experience. The use of Al in self-driving cars, adap-
tive cruise control, smart voice assistants, and predictive maintenance has become a rapidly advancing Al
technology alongside the metamorphosis of mobility. The purpose of this research was to capture the cur-
rent implementations and future expectations along with user concerns regarding Al in personal vehicles.

A total of 142 active car users participated in the quantitative survey to answer structured questions de-
signed to reflect their experiences and perceptions to a broader level. The study was conducted across Fin-
land and other parts of Europe in early 2025 when the region was at the forefront of adoption of automo-
tive technologies. Descriptive statistical methods were employed to analyze the data to uncover emerging
trends in the use, satisfaction, trust, and satisfaction regarding Al features of the vehicles.

The findings reveal that the reliance of respondents Al-powered systems that increase convenience, safety,
and personalized services slated a burden of suspicions regarding warranty, data security, and full automa-
tion preparedness of the systems remained. The research also demonstrates the noticeable gap between
advancements in technology and trust from users, exacerbated by the rapid pace of innovation and limited
access to tangible experiences driving autonomous systems.

The research results enhance current academic knowledge base through European user-centered analysis
which supplements research focused on technologies and industries. The study provides manufacturers of
vehicles with practical guidelines that focus on integrating ethical Al properly and teaching users effectively
and designing inclusively together with maintaining clear data disclosure standards. The research generates
significant knowledge, but its results become less relevant because they appear in a specific time period
and geographic area and amid continuous developments in Al technology. Future research needs extensive
longitudinal investigations along with cross-cultural assessments in order to improve understanding about
Al effects on automotive interactions.
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1 Introduction

1.1 Overview

The integration of Artificial Intelligence (Al) into the automotive industry creates significant
changes throughout all its vital components beginning with manufacturing and moving toward
user experience. Artificial Intelligence advances drive a revolution which utilizes enhanced opera-
tional efficiencies to enable new safety and personalization opportunities within automotive tech-
nologies. Smart materials integrated with loT devices accelerate this evolutionary change by ena-
bling live data acquisition and improved vehicle management systems which transform vehicle
assessment procedures and maintenance approaches and human interactions with them (Ammar
et al., 2022).

Al technology provides complete spectrum influence through manipulation of production pro-
cesses in addition to transforming end-user interactions. Al-driven predictive maintenance systems
use real-time data to forecast equipment failures before they happen then provide recommended
proactive solutions that reduce both maintenance expenses and equipment downtime (Arena et
al., 2021). Al-powered industrial robots used in auto component manufacturing have transformed
production lines into optimized systems which yield higher productivity together with decreased

human mistakes (Pillaia & Sivathanu, 2022).

The automotive industry implements artificial intelligence to set new directions in sustainable
practices that match global environmental targets. The optimization power of Al and loT enhances
sustainable resource use and enhances energy efficiency thus delivering long-term sustainability

for the industry (Judijanto & Vandika, 2024).

The growing use of Al in automotive manufacturing and maintenance has changed employment
patterns by requiring workers to learn new abilities thus transforming labor relationships and
productivity throughout this sector (Moniz et al., 2022). Continuous advancements in Al technol-
ogy reveal the extensive and diverse influence of artificial intelligence on the automotive industry
while reshaping industrial patterns toward digital smart manufacturing and the transformation of

traditional automobile approaches.



1.2 Research motivation

This research was motivated by widespread views that few technical advances will be more trans-
formational than artificial intelligence (Al), coupled with one of the most innovative industries of
the 21st century, the automotive industry. With the benefits Al has on manufacturing processes,
vehicle performance, and user experience, understanding its wide-ranging effects has never been
more important. For the automotive industry, it is not only about operational efficiency or en-
hancing customer experience by harnessing Al but also leveraging the potential of Al to bring in

some sustainability in the industry and help address global environmental challenges.

Moreover, the emergence of Al-based cars is also causing some rumbles given its high-impact po-
tential associated with fields such as predictive maintenance, safety systems, and autonomous
driving among others. While these innovations are putting a lot of pep in the step of the average
citizen, there are some ethical, regulatory, and cyber-security twisters aplenty around these ad-

vances.

At a personal level, this research is driven by the question of how Al technology can also redefine
the future of mobility and human-vehicle interaction beyond efficiency to one that is seamless,
natural and intuitive. This paper seeks to provide timely insight on both the opportunity space and
potential risks of Al and guide automakers as they plot their way toward a smarter, safer, and sus-

tainable automotive industry between the near and far future.

1.3 Research Objectives and Questions

This research dives into the varying role of Al technology as it influences both automotive user ex-

periences and commercial practices. The research centers around three core questions:

1.3.1 How is Al used currently in automotive industry and what is the impact of Al on the end-

user level?

This research will investigate existing Al utilization in the automotive sector while analyzing the
ways technology boosts vehicle performance and provides improved safety measures and rede-

signs user system interactions.



1.3.2 What could be possible in the future?

Through exploratory research this study projects forthcoming Al technologies which will influence

automotive manufacturing and user experience as well as industry standards.

1.3.3 What should car makers do to take advantage of the future opportunities and mitigate

the risk?

To effectively and responsibly implement Al capabilities automakers must take strategic measures
that should address evolving regulatory factors and the cybersecurity realm and automated prod-

uct ethics.

1.4 Thesis Structure

1.4.1 CHAPTER 1 - Introduction

In this chapter, artificial intelligence (Al) is introduced as part of the automotive industry, focusing
on the digitalization and automation process. This chapter describes the introduction for in-car Al
assistants and then explains the research aims and questions followed by the rationale of the re-

search.

1.4.2 Chapter 2 - Literature Review

This chapter explores previous researches on adoption and effect of Al on Automotive Industry. It
explores how Al is improving manufacturing capabilities, increasing vehicle capabilities, and even

having a predict impact on the industry in the near future.
1.4.3 Chapter 3 - Research Methodology
This chapter discusses the qualitative research techniques that will be employed to analyze the im-

pact that Al has had on the automotive industry. It details the data collection strategy and analyti-

cal methods used in conducting two focus group interviews with current car users.



1.4.4 Chapter 4 — Results

This chapter will illustrate the findings obtained from the focus group interviews, and how users
perceive and use Al technologies in their vehicles. The document outlines the important focus ar-

eas including user experience, and how Al is or will affect driving experience in general.

1.4.5 Chapter 5 - Conclusion and Implications

The last chapter combines the literature review and empirical outcomes to answer the research
questions. It also talks about impact on automakers and what they should do to capitalize on Al. It

also discusses the limitations and future research directions are outlined.

This structured approach provides a logical sequence that flows from an introduction to an over-
view of research results and strategic recommendations, resulting in a comprehensive and cohe-

sive report.

2 Literature Review

The rapid spread of artificial intelligence (Al) is truly changing the way the automotive industry
works; from the manufacturing process to how a user experiences a vehicle. Through the spectrum
of Al integration levels, this literature review discusses the role played by Al in the automotive sec-
tor, its already observable short-term consequences, long-term perspectives of development as
well as possible approaches that should be taken by automotive manufacturers to gain the maxi-

mum benefits and minimize the potential risks from the accelerated development of Al.
2.1 Current Use and Impact of Al in the Automotive Industry
Artificial Intelligence (Al) has now penetrated the entire automotive sector, transforming every-

thing from how vehicles are manufactured to how consumers experience driving. Al is playing a

role in a number of areas and is doing a great job in increasing efficiency, safety and more.



2.1.1 Impact on Manufacturing

Al’s impact on automotive manufacturing is broad and revolutionary across the entirety of the
production system. The integration of Al systems doesn't just automate production lines; it also im-

proves the accuracy and quality of manufacturing processes.

e Smart factory: Al systems are integrated into manufacturing operations creating the 'smart
factory, where machinery and equipment are interconnected and communication with or
among them happens seamlessly to optimize production workflows. Al-driven systems can
forecast equipment failures, plan maintenance activities ahead of any such occurrences,
and change processes in real-time, resulting in better quality products and less waste (Ml-

ler, 2022).

: "‘:‘:‘1" 3

Figure 1: Al-enabled smart factory architecture (Wan et al., 2021)

e Quality Control: Al technologies have become essential for improving quality control pro-
cesses in automotive manufacturing. Using machine vision and automated sensors, Al sys-
tems can identify defects in parts and assemblies at the micro-level that human inspectors
simply cannot perceive. This ability guarantees that each vehicle upholds strict quality re-
quirements which is extremely important in terms of customer security and corporate per-
sona (Mandala, 2022).

e Supply Chain Optimization: Al algorithms improve the efficiency of supply chain logistics
by anticipating changes in demand and making changes in raw material demands and pro-
duction schedules. Such a model can decrease inventory expenditures, increase efficiency if

there are any interruptions in the production line and minimize all waste (Mandala, 2022).



2.1.2 End-User Impact

Al is not only affecting manufacturing but also the way a driver experiences a vehicle. Al signifi-

cantly improves the functional capabilities of the vehicle, driving experience and safety, which is a

disruptive moment in the manner consumers engage with their vehicle.

Improved Navigation and Connectivity: Al systems enable advanced navigation solutions
that provide real-time traffic information, optimal routing, and predictive route recommen-
dations based on historical analytics. They are embedded into the vehicle's infotainment
systems, allowing drivers to use a seamless and intuitive user interface (Madapusi Sundar,

2021).

Predictive Maintenance: Al automotive diagnostic tools can anticipate the maintenance
needs of a vehicle before they escalate into major problems. Utilizing data collected from
the vehicle’s functionality, Al can notify the drivers of issues, book service appointments
and order parts if necessary (Madapusi Sundar, 2021).

Personalization: Al allows for highly personalized experiences in vehicles. From automatic
seat adjustments and climate control, to adapting to the driver’s multimedia and driving
styles, Al makes cars more user-friendly and personalized. These features not only elevate
driving experience, but also increase driver satisfaction and loyalty.

Safety features: The most significant influence Al can have on end-users is probably in the
improvement of safety features. Advanced driver-assistance systems (ADAS), features like
adaptive cruise control, lane keeping assist, and autonomous emergency braking, are all
supported by Al. These systems use artificial intelligence to make quick decisions that have

the potential to avoid accidents and save lives (Madapusi Sundar, 2021).

The current use of Al in the automotive industry highlights how it has the potential to transform

traditional practices. Al will set new standards everywhere, be it smart automation to optimize

manufacturing processes, or advanced safety and personalization to enhance end-user experi-

ence. Such applications will only improve as technologies continue to evolve, and consequently, Al

will become more deeply woven into the fabric of automotive industry processes and consumer

expectations. The constant streams of innovation pushing the envelope also lays the groundwork

for coming advancements that will change everything from mobility to automotive function.
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2.2 Future Possibilities of Al in the Automotive Industry

Al integration in the automotive industry will create a future where automotive and technology

sectors will merge progressively. Al development speed creates new opportunities in car manufac-

turing which leads to altering both vehicle operations and the system integration of automotive

components within social networks and technological structures.

2.1.3 Fully Autonomous Driving (FSD)

This is one of the most anticipated entries in the development of automotive technology. These

are vehicles that drive themselves, an advanced form of autonomous technology that is capable of

interpreting the world around it through an integrated set of sensors, cameras, and radars to get

from point A to point B safely and efficiently.

Urban Mobility: The use of fully autonomous vehicles in urban environments could bring
transformation to public transportation by diminishing individual car ownership which
would result in decreased traffic issues and air pollution amounts. Autonomous vehicles
through their advanced technology would ensure secure and dependable transportation
services when public transportation services decrease their frequency (Volkswagen AG &
Leiden University, 1 C.E.).

Commercial and Freight Transport: Al technology enables commercial and freight transport
through continuous autonomous truck operations with lower delivery costs and periods
that result from replacing human operators. Supply chain efficiency and responsiveness in-
crease as a result of this technology improvement (Volkswagen AG & Leiden University, 1

C.E.).

2.1.4 Smart Infrastructure Integration

Smart infrastructure integration will take place as cities become smart cities because vehicles will

interact with urban elements and vehicles and pedestrians for optimized safety and traffic flow.

V2X Communication: Al-based V2X (Vehicle-to-everything) communication provides vehi-
cles with the capability to link with city infrastructure such as traffic lights and road signs to
enhance traffic management and decrease congestion. The implementation of smarter
routing systems and adaptive traffic patterns responds immediately to current ground con-

ditions (Madapusi Sundar, 2021).
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Energy Management: Al conducts essential energy management through optimized EV
charging times and locations based on current energy supply and demand patterns. The
growing EV adoption requires attention to urban power grids because it increases their de-

mands (Madapusi Sundar, 2021).

2.1.5 Personalization and User Experience

With the increased capabilities of Al rides will also undergo an extreme transformation in the level

of personalization, making the interactions of the user with his/her ride more convenient than a

sedentary daily experience.

Health Monitoring: Al can be used as a health monitoring system and in future when cars
will come as a fully automated vehicles then these systems will be able to accurately moni-
tor the drivers’ vital signs, if car notices any signs of fatigue or distress behavior of the
driver it can implement its own safety measures or even contact appropriate drill teams if
need (Madapusi Sundar, 2021).

Personalized In-Car Experience: Al can make the car a rolling media and commerce center,
enabling passengers to view curated content, take part in video conferences, or receive up-
dates and information that are both relevant and timely according to individual preferences

(Madapusi Sundar, 2021).

2.1.6 Advanced Manufacturing Techniques

Al will continuously transform automotive manufacturing processes with advanced robotics, 3D

printing, and autonomous quality control systems.

Adaptable Manufacturing: Without manual reprogramming, Al systems can make the man-
ufacturing equipment adaptive to changing production requirements or design specifica-
tions, greatly reducing and speeding up production downtime and increasing manufactur-
ing flexibility (Mdller, 2022).

Material Science: Al-based analysis of new materials can result in the creation of new ma-
terials that are lighter, stronger, and more environmentally friendly, which will change vehi-

cle design for better performance and efficiency (Mandela, 2022).

The future outlook for Al in the automotive industry paints a picture in which vehicles are more

than just modes of transportation but integrated elements of a larger technological ecosystem. It
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will provide advanced urban planning, individual mobility and world logistics, flattening the world
into a new era of unparalleled efficiency and connectivity. Sustaining these technologies will pose
challenges for automakers and policymakers alike over cybersecurity, data privacy, and ethical

considerations, requiring new systems of regulation or other governance mechanisms.

2.2 Strategic Recommendations for Automakers

With Al driving the future of the automobile, automakers now are under the microscope to make
the most of these tools while also moving forward within their challenges. Sustainable success
will require an integrated approach that includes technology development, ethical considerations,

workforce transition, and regulatory compliance.

With Al driving the future of the automobile, automakers now are under the microscope to make
the most of these tools while also moving forward within their challenges. Sustainable success
will require an integrated approach that includes technology development, ethical considerations,

workforce transition, and regulatory compliance.

2.2.1 Increased Investment in Research and Development (R&D)

Automakers need to pump up funding for research into Al. This commitment should not just be
directed at strengthening existing Al applications but extending to in-vogue Al technologies with
the potential to alter automotive functions of the future. By investing in R&D, automakers will
thus be able to identify new uses of Al such as using advancement materials for manufacturing or
designs that allow for energy efficiency, which can help in gaining an edge in a competitive market
that is rapidly evolving. In addition, partnerships with technology companies, startups, and re-
search institutions can speed up innovation by introducing new ideas and advanced technologies

to their R&D processes (Llopis-Albert, Rubio, & Valero, 2021).

2.2.2 Developing a solid Al infrastructure

For automakers, having a robust Al infrastructure is essential. This comprising of the hardware and
software frameworks that supports an Al operation including everything from data collection and
analysis systems to cloud computing platforms capable of processing in the range of petabytes of
information produced by an Al application. As Al systems become more sophisticated and reliant

on cloud resources, automakers will also need to ensure that their IT infrastructure is capable of
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scaling to meet this demand, with seamless integration and operations spanning different plat-

forms and geographies (Demlehner, 2022).

2.2.3 Data Ethics and Privacy

Automotive strategies for Al need to be centered around ethical issues and data privacy. Automak-
ers must develop clear ethical standards for the use of Al, including overseeing decisions about
autonomous vehicle operation, data usage and consumer privacy. By being open about data prac-
tices before attacks happen and maintaining strong cybersecurity practices that can help people
feel confident enough to get the information they need to be protected against data breaches and
more dangerous cybercrimes. These measures include enabling automakers to appoint ethics offic-
ers and building ethics boards to oversee Al implementations to ensure compliance not only with

legal requirements but also with social expectations (Demlehner, 2022).

2.2.4 \Workforce Transformation

Al technology will not only impact the vehicle technology, but also the skill sets for the people de-
veloping, manufacturing, and servicing those vehicles. Automotive companies need to prepare
themselves for the negative impact of the trends on their workforce and deploy widespread and
comprehensive training and education programs. It means re-skilling employees who may be dis-
placed by automation and upskilling others to work effectively with new technologies. Collabora-
tions with universities to create specialized programs in areas like Al and robotics, data analysis,
etc., would nurture a talent pool that possesses the right skillsets for the future of automotive

manufacturing.

2.2.5 Proactive Regulatory Engagement

Keeping up with the changing regulatory landscape is another key arena for automakers. They
must work ahead of being regulated and get involved as a contributor in the development of
standards and regulations that will regulate the use of Al technologies within vehicles. Such partic-
ipation may include contributing to discussions surrounding safe conditions for autonomous vehi-
cles, cybersecurity frameworks for connected vehicles, and ethical frameworks for Al. This enables
automakers to help ensure that the regulatory landscape balances the need for innovation with

consumer protection and public safety (Salian, 2023).



14

2.2.6 Sustainability and Corporate Social Responsibility (CSR)

With the focus on environmental issues increasing, automakers will need to embed sustainability
into their Al playbooks. For example, leveraging Al for fuel-efficiency, emissions, and manufactur-
ing process improvements to reduce waste. It makes perfect sense for automakers to boost what
they are doing as part of their CSR initiatives, which could definitely help them improve their brand

and generate more interest with sustainability focused consumers (Madapusi Sundar, 2021).

Al is an incredible opportunity in the automotive space, and the correct application to bring more
functionality to vehicles, more efficiency to manufacturing, and better OEM and consumer experi-
ences will be game-changing. But alongside such integration, come big responsibilities. Automak-
ers would need to be careful in multiple fronts like investment in R&D, in ethics, in workforce, and
in regulations. Through a comprehensive and long-term strategy, automakers can overcome the

challenges offered by Al and harness its full potential to guide the industry into a more innovative

and sustainable future.

2.3 Summary of the Knowledge Base

Artificial intelligence is changing the landscape of the automotive industry, revolutionizing manu-
facturing, as well as user experience. Al brings efficiency in manufacturing through smart facto-
ries, predictive maintenance, and supply chain optimization. This is how Al-driven quality control

promises higher precision while automation on the shop floor reduces costs and limits waste.

Al enhances navigation, predictive maintenance, and personalization for end-users, resulting in a
more seamless and safer driving experience. The plethora of advanced driver-assistance systems
(ADAS) effectively improves road safety and makes driving an easier task with the integration of Al-

powered safety features to avoid accidents.

In the future, artificial intelligence will power fully autonomous cars changing the way people get
around cities and how goods are transported. They will integrate smarter infrastructure by making
the V2X communication seamless hence Al optimized energy management will lead to efficiency.
The in-car capabilities will also change with Al body sensors, personalized content, and shopping

integration.
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Automakers should invest more in R&D, build a strong Al infrastructure, handle data in line with
ethical considerations, prepare their workforce for the digital age, start engaging with regulators &
sustainability. While Al brings incredible opportunities, it needs to be implemented carefully to

reap the rewards and minimize risks.

Future
Possibilities

Challenges
& Risks

Fully
Autonomo
us Vehicles

Smart
Infrastructure

Ethical Issues
Technical
Limitations

Current
Use Cases

Al-driven
Data ’
f Traffic
Prlvacy (Managemem)

Automated
Production
Systems

Autonomous Predictive
Driving Maintenance

Figure 2: Overview of Al Integration in the Automotive Industry

3 Methodology

This chapter explains the research methods which allowed investigators to study Al user experi-
ence within the automotive sector. The research design addresses the philosophical stage and
methodological aspects of data collection methods alongside analytical approaches while main-
taining standards for ethical compliance throughout the work. The research design components
will be explained to demonstrate credibility, reliability, and relevance to the study objectives in this
chapter. Every segment deal with a specific element of methodology to establish clarity and enable

others to replicate research steps.
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3.1 Research Philosophy and Approach

The research adopts a deductive approach under positivism to allow prior studies and industry Al
literature to create survey designs and hypotheses. Saunders et al. (2019) explains that researchers
should select the deductive approach because it begins with established theoretical frameworks
which must be tested against collected empirical data. Creswell (2014) notes that the deductive
approach is good when you want to measure and verify existing theories using structured instru-
ments. Many empirical studies employ this methodology for projects that involve systematic varia-

bles measurement and analysis.

The study takes a descriptive approach to recognize how users experience Al in personal vehicles
right now as well as their beliefs about upcoming advancements in this field. The research instru-
ment contains exploratory elements through unstructured survey questions that obtained user
recommendations for manufacturer actions along with anticipated future Al functions in automo-
biles. Bryman and Bell (2015) state that descriptive studies help researchers understand current
phenomena's happenings while exploratory methods enable new findings about user perceptions.
Saunders et al. (2019) also say that exploratory designs are useful when the research context is

evolving or not yet well understood.

The selected quantitative research method allowed us to obtain standard measurable data through
investigation of a wide test group. User trends and group comparison studies require the use of
quantitative methods according to Creswell (2014). A quantitative design enables researchers to
perform statistical analysis while also supporting the generalization of findings which satisfies the

goal of analyzing user trends regarding their satisfaction and familiarity with Al technologies.
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Here is a summary of the methodological choices and the academic justification for each, Table 1:

Methodological Element

Research Philosophy

Research Approach

Research Strategy

Research Method

Data Collection Tool

Data Analysis Technique

Chosen Approach

Positivism

Deductive

Descriptive (with exploratory

elements)

Quantitative

Structured online survey

Descriptive statistical analysis

Justification/Source

Saunders et al. (2019); Cres-
well (2014)

Saunders et al. (2019); Cres-
well (2014)

Bryman & Bell (2015); Saun-
ders et al. (2019)

Creswell (2014); Fink (2013);
Saunders et al. (2019)

Fink (2013); Saunders et al.
(2019)

Bryman & Bell (2015); Saun-
ders et al. (2019)

Table 1: Summary of Research Design and Supporting Literature

3.2 Data Collection

The research survey collected data through an online format which served to reach diverse active

car users. The research method selection relied on surveys because it permitted quantitative col-

lection of data regarding Al user perceptions in vehicles. The survey method provides excellent fit



18

for descriptive and exploratory research that obtains standard information from substantial partici-

pant samples (Fink, 2013; Bryman & Bell, 2015).

The survey strategy delivers effective results to business researchers who want to gather factual
and attitudinal data efficiently and cost-effectively as per Saunders et al. (2019). Our online survey
approached enabled access to participants who spread across various geographical regions which
broadened our reach beyond the barriers of traditional face-to-face or site-based research meth-

ods.

Using the well-known Google Forms platform researchers designed the questionnaire to provide
both a convenient environment for data collection to the participants. The survey included a mix

of:

e Multiple-choice questions which gather demographic data and behavioral information
such as car usage patterns along with vehicle types.
o Likert-scale items for assessing respondent familiarity with Al-based features and their sat-

isfaction and trust levels regarding these features.

® Open-ended inquiries which let participants provide their outlooks and make free recom-

mendations and voice their concerns.

Survey construction followed guidelines from Fink (2013) which focus on creating surveys that are
neutral with logical organization and high clarity standards. A five-person testing group evaluated
the survey through a pilot test process to verify that the research questions were easy to under-
stand while maintaining their direct connection to the study goals. Based on the pilot participants'

responses we performed minimal changes to enhance question comprehension and narrative flow.

The research studied car users who either possess Al-based vehicles or drive modern vehicles with
advanced driving systems. The study participants needed to demonstrate firsthand knowledge of
characteristics such as automated parking along with adaptive cruise control and voice assistant

functionality to satisfy the inclusion requirements.
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A non-probability sampling strategy was used, specifically convenience sampling, combined with
controlled snowballing. The initial respondents were selected based on the inclusion criteria: peo-
ple who own or regularly use vehicles with Al-driven features such as voice assistants, adaptive
cruise control or automated parking. They were asked to share the survey only with others who

also met this same criterion, so the target audience remained relevant to the research objectives.

Snowball sampling usually risks a broader distribution, but this controlled version ensured that the
study reached a specific and purposeful sample aligned with the research goals. This hybrid ap-
proach is valid in exploratory user studies where access to a niche population is needed and full

random sampling is not possible (Saunders et al., 2019; Bryman & Bell, 2015).

The online survey collected valid responses from 142 respondents who were part of 180 initially
contacted participants, yielding a final response rate of 78.9% throughout three weeks. The high
response rate proves that target participants showed strong interest in the study which increases
data reliability. The number of gathered responses surpassed the established minimum threshold
which researchers advise for undergraduate exploratory quantitative studies. The data collection
included multiple user profiles such as car owners alongside frequent non-owner drivers to offer

insights regarding Al system usage among various categories of customers.

3.3 Data Analysis

The online survey data underwent quantitative statistical analysis with descriptive methods. The
methodology choice was based on the study objective to measure user-related data about Al in
automotive which needed precise numerical quantification and comparative capabilities.

Research studies that require the summary of patterns and trends within survey datasets find de-
scriptive statistics as their ideal statistical method (Saunders et al. 2019). The study analyzed partic-
ipant data through frequency counts and percentage distributions to determine the frequency of
observed responses from the total 142 participants.

The following steps composed the data analysis procedure:

e We first exported Google Forms responses to Microsoft Excel for further evaluation.
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e Areview process was performed to obtain count data for each question based on partici-
pant selection.

e The researchers transformed all numerical responses into percentages to generate more
efficient comparisons across the various response alternatives.

e Bar charts and pie charts were used to display research findings in order to show how users
interacted with Al features while showing satisfaction levels along with trust in Al systems
plus their willingness to pay for Al functionality.

The examination method provided an easy-to-understand depiction of essential results which ena-
bled analysts to formulate overall understandings of user perspectives toward automotive Al appli-
cations. The study did not include advanced statistical analysis such as correlation and regression

since its main focus was exploratory and descriptive instead of predictive or inferential uses.

The research targets were adequately supported through descriptive statistics which delivered es-

sential findings about the following elements:

e The current usage of Al features in vehicles (e.g., voice assistants, adaptive cruise control)
e User satisfaction and trust in these features exists along with.

e Concerns and expectations users have about the future of Al in the automotive industry.

According to Bryman and Bell (2015) descriptive techniques perform successfully in structured sur-
vey research for detecting user trends through their quantitative analysis while fitting well into pro-

jects with undergraduate capabilities and minimal resources.

3.4 Plan for Research Quality and Ethics

The research procedure required comprehensive steps to maintain credibility along with ethical
integrity throughout the research process. This part details the approached that were imple-
mented to maintain research quality by addressing both validity and reliability together with data

collection ethics and privacy as well as transparency.
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3.4.1 Validity and Reliability

Validity refers to how well a research instrument measures what it’s supposed to measure, while
reliability is about the consistency and stability of the results when repeated under the same con-

ditions (Saunders et al., 2019; Bryman & Bell, 2015).

To increase content validity, the survey questions were developed based on the literature review
and research objectives. The questions were designed to directly address the main themes of the

study: users’ experiences with Al features in vehicles, trust, satisfaction and future expectations.

Before distribution, the survey was pilot tested with a small group (n=5) who provided feedback on
the clarity, wording and structure of the questions. This step helped to eliminate any ambiguity
and ensure the questions were clear to the respondents — an important factor in internal validity

(Fink, 2013).

For construct validity, the questionnaire used familiar and widely accepted formats such as Likert
scales for attitudes (e.g. trust and satisfaction) which are standard tools in social science research

for capturing subjective opinions in a structured and quantifiable way (Creswell, 2014).

Reliability was ensured through consistency in the question types and structure across the survey.
Similar questions were grouped together logically to avoid respondent confusion and reduce cogni-
tive load. As Bryman and Bell (2015) say, structured surveys with clear instructions and uniform
scales help to minimize random errors and increase the likelihood of the same results if the study

was repeated under the same conditions.

Although no advanced reliability tests (like Cronbach’s Alpha) were done due to the scope and
level of the research, the overall process ensured a reasonable level of internal consistency for an

undergraduate level quantitative study.
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3.4.2 Ethics of the Study

Ethical responsibility is a fundamental part of academic research. This study followed the ethical
principles of Bell and Bryman (2007) of voluntary participation, informed consent, anonymity and

transparency.

Participants were told at the beginning of the survey:

What the study was about

That it was voluntary

They could skip any question or exit at any time

Their responses would be anonymous and confidential

No personal identifying information (e.g. names, emails, phone numbers) was collected so all re-
spondents were private and anonymous. Data was collected and stored using Google Forms with
access restricted to the research team only. All data was downloaded and stored on a password

protected device in line with good data practice (Saunders et al., 2019).

The study was also bias free and had no predetermined outcomes. The researchers were open to
all findings including those that may have challenged their assumptions. This is in line with Cre-
swell (2014) who says ethical research should not influence participants and should report all re-

sults honestly regardless of the outcome.

No vulnerable groups (e.g. minors or those unable to give informed consent) were targeted in the
sampling process. The language of the survey was neutral and non-leading so participants could

respond freely and without coercion.

In summary all efforts were made to follow ethical guidelines for business and social research and

maintain the integrity and trustworthiness of the process and data.
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4 Results

In this chapter, we report on the results of a quantitative survey we conducted with 142 partici-
pants to gather data on Al users' experience related to the automotive industry. The survey exam-
ined the adoption, perceptions, and expectations of Al technologies across various types of car
users: the car owner, frequent users, and occasional users. The information is segmented into four
overarching themes: Respondent Profile, Current Al Usage in the Automotive Sector, Future Possi-
bilities of Al, and Suggestions for Car Makers. - Each section gets into details about the workings of
the survey answers giving insightful information about perception about the Al and what is ex-
pected of the Al in the automotive industry. The findings are presented as-is in this chapter, with-

out interpretation, which occurs in Chapter 5.

4.1 Respondent Profile

This section describes the demographic characteristics of the survey respondents. It describes the
patterns of car usage, ownership, and frequency of use, summarizing the different segments
within the sample. This data serves to form a baseline for understanding the perception and inter-

actions with Al technologies in cars between different types of car users.

4.1.1 Demographic Distribution

A total of 142 surveys were conducted which show a variety of data reflecting a range of vehicle

usage. Demographics of the survey respondents:

¢ Yes, |l own acar: 46.5% (66 respondents)

¢ Yes, | frequently use a car but do not own one: 33.1% (47 respondents)
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¢ No, I rarely use a car: 20.4% (29 respondents)

Do you own or frequently use a car? (Single choice question)

142 responses

@ Yes, lown a car

@ Yes, | frequently use a car but do not
own one

No, | rarely use a car

Figure 3: Types of Cars Owners

The demographic spread emphasizes the different frequencies with which automobiles are used,
making sure that the survey results cover a broad range of car user experiences and perspectives.
Most respondents said they own a car (46.5%), while nearly as many (33.1%) often took a car
without owning one. This gives a more balanced perspective on perceptions of Al integration
within the automotive space across various functions, with 20.4% of respondents indicating they

seldom use a car.

Getting participants who do not own a car but frequently use one is especially important for un-
derstanding how the general public would perceive Al-powered car features. It gives some per-
spective for how non-owners who rely on automobiles perceive the integration of advanced tech-
nologies like Al in cars. This will give us a range of car usage, which can help answer such research

guestions about how Al matters now in user experience.

4.1.2 Vehicle Types

The survey asked participants to specify their main vehicle selection to better understand the ex-

tent of their usage with Al technologies in automobiles. The responses were as follows:

¢ Traditional (non-Al-assisted) vehicle: 48.5% (65 respondents)
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e Al-assisted vehicle (e.g., adaptive cruise control, Al-powered infotainment): 38.1% (51 re-

spondents)
e Autonomous or semi-autonomous vehicle: 13.4% (18 respondents)

Traditional vehicles without Al assistance remain the primary choice for most respondents at
48.5% while Al-assisted vehicles are used by 38.1% of the study population. The percentage of ve-
hicle users employing autonomous or semi-autonomous systems stands at 13.4% due to acceler-

ated interest in higher-level Al technologies in automotive industries.

What type of vehicle do you primarily use? (Single choice question)
134 responses

@ Traditional (Non-Al-assisted) vehicle

@ Al-assisted vehicle (e.g., adaptive cruise
control, Al-powered infotainment)
Autonomous or semi-autonomous
vehicle

Figure 4: Respondents Vehicle Type

Traditional vehicle use among respondents demonstrates that Al adoption within the automotive
industry stands at an initial phase for most consumers. The sizeable user base with Al-assisted ve-
hicles demonstrates the ongoing use of Al technology in automotive industry mainstream prod-
ucts. The proportionally small number of autonomous vehicle owners shows that the automobile
industry is in its initial stages of full automation although they reflect projected enthusiasm for au-
tonomous driving technology. The segmentation enables researchers to grasp the level of familiar-
ity Al features have for distinctive user groups which will assist them to analyze feedback about Al

usage and expectations within automotive manufacturing.
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Familiarity with Al in Cars

The survey required participants to evaluate their understanding of various Al car capabilities with

ratings ranging from 1 (Not familiar at all) to 5 (Very familiar). Survey participants distributed their

familiarity levels according to the following pattern:

1 (Not familiar at all): 17.6% (25 respondents)

2 (Somewhat unfamiliar): 25.4% (36 respondents)
3 (Neutral): 21.8% (31 respondents)

4 (Somewhat familiar): 25.4% (36 respondents)

5 (Very familiar): 9.9% (14 respondents)

The obtained distribution demonstrates how survey participants exhibited different levels of famil-

iarity regarding Al-based car features.

How familiar are you with Al features in cars? (Likert scale: 1 = Not familiar at all, 5 = Very familiar)

142 responses

4.1.4

40
36 (25.4%) 36 (25.4%)
30 31 (21.8%)
25 (17.6%)

20

o 14 (9.9%)

0

1 2 3 4 5
Figure 5: Respondents Familiarity with Al in Cars

Analysis

Low Familiarity (1 & 2): A substantial portion of 43% of survey participants at levels 1 and
2 reported limited understanding of Al features found in cars thus indicating major seg-

ments remain unaware of Al benefits in automobile technology.
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e Neutral (3): The level of user familiarity toward Al car features lies at a neutral point ac-
cording to 21.8% of participants. The respondents show awareness about these technolo-
gies though their understanding remains basic since they lack substantial experience with

these technologies.

o High Familiarity (4 & 5): Among the respondents examined from levels 4 and 5 the total
reached 35.3% and specifically 9.9% identified their knowledge of Al car technologies at
"very familiar" (level 5) status. The people in this group have experienced exceptional Al
features in their vehicles or actively use autonomous driving or Al-based infotainment and

smart safety solutions.

The breakdown of familiarity levels allows researchers to understand people's current awareness
and engagement with Al systems in cars among survey participants since different levels of

knowledge yield distinct expectations about Al-powered automotive features.

4.2 Current Use of Al in the Automotive Industry

The section in here discusses what components use Al in the vehicles in the present time —i.e.
voice assistant, adaptive cruise control, and Al navigation. In this section, we delve into present Al
integration in automotive sector by exploring which features are most commonly used and

whether or not users are satisfied with these systems.

4.2.1 Al-Powered Car Features Used

Questions were asked to the respondents about which Al-powered car features they have used or

experienced:

Voice assistants (e.g., Alexa, Siri, Google Assistant in cars): 45.1% (64 respondents)

Adaptive cruise control: 33.8% (48 respondents)

Automated parking assist: 28.2% (40 respondents)

Al-powered navigation and route optimization: 38% (54 respondents)
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¢ Predictive maintenance alerts: 16.9% (24 respondents)
¢ None of the above: 18.3% (26 respondents)

This breakdown provides a view of the most commonly adopted Al features in cars and the per-

spectives of users about using Al in their cars.

Which Al-powered car features have you used or experienced? (Multiple choice question)

142 responses

Voice assistants (e.g., Alexa, Siri,

0,
Google Assistant in cars) 64 (45.1%)

Adaptive cruise control 48 (33.8%)

Automated parking assist 40 (28.2%)

Al-powered navigation and route

- 54 (38%)
optimization

Predictive maintenance alerts 24 (16.9%)

None of the above 26 (18.3%)

0 20 40 60 80

Figure 6: Al Feature Used in a Car by Respondents

4.2.2 Analysis

e Voice Assistants (45.1%): The popular Al-based voice assistants like Alexa, Siri, and Google
Assistant have been used by 45.1% of the subjects. This indicates the increasing role of
voice-enabled Al systems into cars to allow hands-free control and communication.

e Al-Powered Navigation (38%): Al-powered navigation and route optimization ranked sec-
ond, with 38% of respondents reporting having used this functionality. It reflects an overall
move towards the heavier use of Al for better route planning, real-time traffic updates and
optimized driving experiences.

e Adaptive Cruise Control (33.8%): Adaptive cruise control, which adjusts a vehicle's speed
according to traffic, was used by 33.8% of respondents. Such a feature helps promote a
more secure driving experience, and has become quite mainstream with advanced driver

assistance systems (ADAS).
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e Automated Parking Assist (28.2%): Automated parking assist, which controls steering,
braking and throttle to help drivers park, was used by 28.2% of survey respondents. It mir-
rors increasing acceptance of features in cars engineered to make life easier — at least for
tasks such as parking.

e Predictive maintenance alerts (16.9%): A less frequent use case, with only 16.9% of re-
spondents reporting predictive maintenance alerts — preventing minor issues from be-
coming major problems by notifying the driver of possible actions. This means that predic-
tive maintenance is an important Al function, but not yet widespread.

¢ None of the Above (18.3%): And finally, 18.3% of respondents said they have never used
any of the above Al features, which could imply that Al use in cars is just getting started
for some people.

The extensive coverage with such diverse datasets also paints a comprehensive picture of the real-
world impact of autonomous systems on the driving experience, among other things, and reveals
features that are currently in widespread use versus early-stage adoption. As Al features evolve

and get better, consumers are likely to use them more.

4.2.3 Satisfaction with Al Services

Respondents evaluated their satisfaction level with Al-powered car features based on a Likert-
style scale ranging from 1 (Not satisfied) to 5 (Very satisfied). Here is how the satisfaction levels

broke down:

e 1 (Not satisfied): 15.7% (21 respondents)

e 2 (Somewhat dissatisfied): 14.2% (19 respondents)
e 3 (Neutral): 21.6% (29 respondents)

e 4 (Somewhat satisfied): 35.1% (47 respondents)

e 5 (Very satisfied): 13.4% (18 respondents)
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How would you rate your satisfaction with Al-driven car features? (Likert scale: 1 = Not satisfied, 5 =
Very satisfied)

134 responses

60

47 (35.1%)

40

29 (21.6%)

20 o
21 (15.7%) 19 (14.2%) 18 (13.4%)

Figure 7: Respondents Satisfaction Level with Al Feature

4.2.4 Analysis

e Low Satisfaction (Levels 1 and 2): 29.9% of respondents are in the "Low Satisfaction" cate-
gory (Levels 1 and 2). That means a sizable number of users displeased or somewhat dis-
pleased with Al capabilities in their car, which may suggest problems with things like relia-
bility, complexity, or unmet expectations.

e Neutral (Level 3): 21.6% responded in this way, indicating they are neutral and may not
feel strongly positive or negative about the Al capabilities available within the vehicles. Be-
cause they need help mastering Al technologies and are unsure of how to integrate them
into their workflow.

e High Satisfaction (4 and 5): 48.5% of the respondents (47+18) said they are somewhat sat-
isfied or highly satisfied with Al features. Another 13.4% said Very satisfied (Level 5). This
collective will consist of early adopters or individuals who have had far more positive expe-
riences with Al-driven systems — think voice assistants, adaptive cruise control, and many
navigation systems.

The level of satisfaction is evenly distributed, as many users were happy but also leave a lot of re-

spondents neutral or not satisfied. You are scheduled to be recalled on data until October 2023.
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4.2.5 Perceived Impact on Safety and Comfort

Survey participants were asked whether they consider Al tools to improve both vehicles driving

safety and comfort levels. The statistical data revealed these results from the survey participants:

Yes, significantly: 34.1% (47 respondents)
Yes, but only slightly: 33.3% (46 respondents)
No, it makes little difference: 18.1% (25 respondents)

No, it makes driving more complicated: 14.5% (20 respondents)

Do you think Al improves safety and driving comfort? (Single choice question)

138 responses

@ Yes, significantly
@ Yes, but only slightly
No, it makes little difference
@ No, it makes driving more complicated

Figure 8: Respondents Perceived Impact

4.2.6 Analysis

Positive Impact (Yes, significantly, and yes, but only slightly): A total of 67.4% of respond-
ents believe that Al for the most part, or to a significant degree, enhances safety and com-
fort. This portrays confidence in Al technologies, as the respondents seem to appreciate
the value that Al features like adaptive cruise control, automated braking, and Al-powered
navigational systems offer to their driving experience and overall safety.

Neutral or Negative Impact (No, it makes little difference and No, it makes driving more
complicated): On the contrary, 32.6% of respondents showed some form of discontent

with the impact of Al. Specifically, 18.1% indicated that Al does not significantly alter their
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driving experience whereas 14.5% felt that Al systems, in fact, complicated the driving ex-
perience. Such responses indicate some of the concerns or problems that these users try to
deal with, probably related to the sophistication of new Al systems or their dependability
in real operational conditions.
The above aspects of user’s attitudes suggest that despite respondents in general being optimistic
about the role of Al in safety and comfort, a considerable proportion of users remain skeptical.
This may assist future development steps in Al systems for usability and safety enhancement dur-

ing design without bringing about additional complications.

4.3 Future Possibilities of Al in the Automotive Industry

This section of the Survey shows responders’ views on what Al innovations they expect to see in
the auto industry over the course of the next ten years. Highlights of the findings shows a consid-
erable level of interest concerning completely autonomous vehicles, predictive traffic manage-
ment, and bespoke in-car assistants revealing an evolution in expectations and desire from car us-

ers surrounding the potential of Al within automotive technology.

4.3.1 Expected Al Advancements in the Next 10 Years

Participants in the survey were asked to identify the Al-related advancements they believed would

materialize in the automotive sector over the next ten years. The answers were as follows:

Fully autonomous vehicles: 44.7% (59 respondents)

e Al-driven predictive traffic management: 58.3% (77 respondents)

e Personalized Al-powered in-car assistants: 40.2% (53 respondents)
e Al-powered health and fatigue monitoring: 34.1% (45 respondents)

e Smart vehicle-to-vehicle (V2V) and vehicle-to-infrastructure (V2X) communication: 30.3%

(40 respondents)

e Other: 4% (5 respondents) [Some of the suggestions added by the respondents include Al-

optimized ride-sharing, Al-controlled public transit, and improved road condition detection.
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Which Al advancements do you expect to see in cars within the next decade? (Multiple choice
question)

132 responses

Fully autonomous vehicles 59 (44.7%)

Al-driven predictive traffic man... 77 (58.3%)
Personalized Al-powered in-car... 53 (40.2%)
Al-powered health and fatigue... 45 (34.1%)
Smart vehicle-to-vehicle (V2V)... 40 (30.3%)
1(0.8%)
Al optimized ride sharing netwo... fi—1 (0.8%)
Al controlled public transit. 1(0.8%)
Al controlled ride sharing syste... 1(0.8%)
Improved road condition detecti...l§—1 (0.8%)
0 20 40 60 80

Figure 9: Respondents Expectations with Al in the Next 10 Years

4.3.2 Analysis

e Al Driven Predictive Traffic Management (58.3%): Over half of the respondents (58.3%)
believe that Al Driven predictive traffic management will be the most anticipated Al ad-
vancement. This is a testament to a belief that Al can enhance traffic flow, lessen conges-
tion, and boost overall transportation systems. It demonstrates the need for smarter infra-
structure and seamless connectivity between automobiles and urban management

systems.

e Fully Autonomous Vehicles (44.7%): In second place, 44.7% of respondents believe fully-
autonomous vehicles will be a major factor in the coming ten years. This comes amid the
continued evolution and trials of self-driving technologies and increasing consumer inter-

est in autonomous vehicles.

e Personalized Al-powered In-Car Assistants (40.2%): Another high on the list (40.2% of re-
spondents) was personalized Al-powered in-car assistants, which can learn driver prefer-
ences and offer a more seamless driving experience. This implies consumers want more

seamless, personalized engagement with their vehicles powered by Al.”

e Al-powered health and fatigue monitoring (34.1%): 34.1% of respondents awaiting Al on

health and fatigue monitoring. It will also help ensure the safety of drivers by detecting
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signs of fatigue or health issues and prompting them to take action. The increased focus on

driver health and road safety will probably make this tech evolve quickly.

e Smart V2V and V2X Communication (30.3%): Roughly 30.3% of people anticipate the es-
tablishment of smart communication among vehicles (V2V) and vehicle infrastructure
(V2X). Such technologies would include cars that can communicate with each other and
traffic infrastructure to provide information to improve safety and efficiency through real-

time data sharing and smart routing.

e Other (4%): A few other suggestions were submitted alongside the others, which included
everything from Al-optimized ridesharing to Al-controlled public transit and even better
road condition detection. Pioneers of this vision see a world in which Al transforms trans-

portation as a service, not based on personal possession of a car.

The section presents different expectations for Al technology in automobiles which focus primarily
on safety features and traffic system optimization and customized user interface needs. The real-
ized knowledge helps automakers understand market requirements along with upcoming trends

for Al equipment in automotive applications.
4.3.2 Likelihood of Fully Autonomous Cars

Participants were asked about the likelihood that fully autonomous vehicles will rule the roads

within 20 years. Responses were distributed as follows:
e 1 (Strongly Disagree): 14.8% (21 respondents)
e 2 (Disagree): 21.8% (31 respondents)
e 3 (Neutral): 23.2% (33 respondents)
e 4 (Agree): 24.6% (35 respondents)

e 5 (Strongly Agree): 15.5% (22 respondents)
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Do you believe Al-driven cars will replace traditional vehicles in the next 20 years? (Likert scale: 1 =
Strongly disagree, 5 = Strongly agree)
142 responses

40

35 (24.6%)

33 (23.2%)

30 31 (21.8%)

20 21 (14.8%) 22 (15.5%)

Figure 10: Respondents Regarding Fully Autonomous Vehicle

4.3.3 Analysis

e Low Likelihood (Levels 1 and 2): 36.6% of respondents strongly disagree/disagree that fully
autonomous cars will be the dominant transport mode in twenty years. This implies that a
sizable number of respondents are still doubtful or unconvinced about the mass adoption
of self-driving cars (AVs) any time soon. Lack of trust in this regard is likely due to a variety

of factors from safety and legal frameworks to technological readiness.

o Neutral (Level 3): 23.2% of respondents expressed a neutral view towards the likelihood
of fully autonomous vehicles, indicating that they are uncertain or ambivalent about the
takeover of the market by driverless cars. This group is likely to need more information or

understanding about the development and regulatory context around autonomous driv-

ing.

¢ High Likelihood (Levels 4 and 5): A total of 40.1% of respondents believe or strongly be-
lieve that fully autonomous cars will be on the top of the cars on the road within the next
20 years. Though big, the number shows cautious optimism, with stakeholders acknowl-
edging that autonomous cars are likely the future but not absolutely confident that they

will immediately dominate the roadways.
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This reflects a split feeling about the future of self-driving cars. Though a majority of respondents
express either optimism or neutrality, a substantial number retain concerns or skepticism regard-
ing the impending era of widespread autonomous driving technology. These findings give clarity
on consumer confidence in self-driving cars, and what factors might impact their acceptance going

forward.

4.3.3 Comfort Level with Fully Autonomous Vehicles

Responders were asked them whether they would feel comfortable driving a fully autonomous

vehicle. The responses were distributed as follows:

¢ Yes, completely: 21.1% (30 respondents)
¢ Yes, but with some reservations: 35.2% (50 respondents)
¢ No, | prefer human control: 35.9% (51 respondents)

e Notsure: 7.7% (11 respondents)

Would you trust a fully self-driving car without human intervention? (Single choice question)
142 responses

@ Yes, completely
@ VYes, but with some reservations
No, | prefer human control

ﬂ @ Not sure

Figure 11: Respondents Comfort Level with Fully Autonomous Vehicle

4.3.4 Analysis

¢« Comfortable (Yes, completely and yes, but with some reservations): A total of 56.3% of
respondents are somewhat comfortable with an autonomous vehicle. A total of 30 re-
spondents (21.1 %) indicated they would be completely comfortable, suggesting many are

open to autonomy, but there are still some doubts about an autonomous car having full
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control. The 35.2% comfortable with “some reservations” is likely to have concerns around
the reliability of the technology, safety, or whether the technology is ready for real-world

conditions.

¢ Prefer Human Control (No, | prefer human control): Human control remains the preferred
method according to 51 respondents who total 35.9% of the participants. Many partici-
pants demonstrated their preference for human-operated vehicles since they value being in
control when driving along with making decisions and taking responsibility for themselves

on the road.

¢ Uncertainty (Not sure): The survey indicates that 7.7% or 11 respondents displayed uncer-
tainty regarding their comfort with self-driving vehicles because they lacked adequate

knowledge or faced doubt about these vehicles.

The data shows consumers possess conflicting opinions towards autonomous vehicles. A substan-
tial part of the population embraces the concept of autonomous driving yet many others hold
doubts or firmly choose human-operated vehicles because society needs better trust development
combined with improved safety mechanisms along with increased public knowledge of self-driving

technology systems.

4.4 Recommendations for Car Makers

The section relies on respondent feedback to understand proper ways car manufacturers should
implement Al technology in their vehicles. It encompasses crucial themes starting from safety to
cybersecurity along with ethical aspects coupled with system reliability. The recommendations
serve as a source of direction for manufacturers who want to develop better Al technologies which

fulfill customer expectations and resolve user doubts.

4.4.1 Would You Pay Extra for a Car with Advanced Al Features?

Respondents were asked whether they would be willing to pay extra for a car with advanced Al

features. The survey participants responded as follows:
¢ Yes, Al features are worth the investment: 33.3% (47 respondents)
e Maybe, depending on the features: 42.6% (60 respondents)

¢ No, Al features should be standard in all cars: 24.1% (34 respondents)
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Would you pay extra for a car with advanced Al features? (Single choice question)
141 responses

® VYes, Al features are worth the
investment

@ Maybe, depending on the features

No, Al features should be standard in all
cars

Figure 12: Response on Paying Extra for Fully Autonomous Vehicle

4.4.2 Analysis

e Yes, Al features are worth the investment (33.3%): A significant segment of 33.3% of re-
spondents stated that paying additional expenses for cars benefits from advanced Al fea-
tures because these features offer worthwhile value. It demonstrates that plenty of con-
sumers are ready to purchase premium Al-based components which enhance both their

safety and convenience while improving their driving experience.

e Maybe, depending on the features (42.6%): A major portion of participants (42.6%) ex-
pressed willingness to pay additional costs based on the exact Al attributes included in
their purchase. Advanced Al features find acceptance with consumers, yet consumers re-
quire detailed information about capabilities and dependable performance along with

measurement of specific benefits to finalize purchases.

¢ No, Al features should be standard in all cars (24.1%): A substantial quarter of respond-
ents (24.1%) argued that Al features must become standard equipment in all new vehicles
since modern vehicles should include them as basic features. The consumer segment de-

mands Al technologies to become standard features in cars without the need of extra fees.
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This data distribution indicates consumers want both premium prices for advanced Al functionali-
ties and complete standardization of Al features across all vehicles because Al holds key im-

portance for automotive manufacturing.

4.4.3 Concerns About Al Integration

Participants shared their concerns regarding the integration of Al into vehicles. Their responses

are as follows:

e Al malfunction or system errors: 58.5% (83 respondents)
e Privacy concerns regarding data collection: 59.9% (85 respondents)
o Potential job losses in the automotive industry: 42.3% (60 respondents)

e Over-reliance on technology, reducing human driving skills: 36.6% (52 respondents)

What concerns do you have about automakers integrating Al into vehicles? (Multiple choice

question)
142 responses

Al malfunction or system errors 83 (58.5%)

Privacy concerns regarding data

0,
collection 85 (59.9%)

Paotential job losses in the

L 60 (42.3%)
automotive industry

Over-reliance on technology,

0,
reducing human driving skills 52 (36.6%)

0 20 40 60 80 100

Figure 13: Respondents Concerns Regarding Al Integration

4.4.4 Analysis

e Privacy on Data Collection (59.9%): The highest concern among of all respondents (59.9%)
was related to privacy and data collection. Users have concerns about how their personal

data will be collected by the Al from their cars, including their location and driving habits.
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This highlights the necessity for automotive manufacturers to adopt clear data-sharing
practices, straightforward consent procedures, and strong data security measures.

¢ Al Malfunction or System Errors (58.5%): Following closely, 58.5% of respondents are wor-
ried about Al malfunctions or system errors. These concerns highlight the fear that Al-
based systems may fail or malfunction in critical circumstances, such as emergency brak-
ing or navigation decision-making. This concern can be alleviated by offering reliability, ex-
tensive testing, and manual override.

¢ Potential Job Loss. Automotive Industry (42.3%): 42.3% of the surveyed displayed con-
cern towards potential job loss to the automotive industry due to Al integration. This illus-
trates a larger social concern over automated labor replacing work, especially in manufac-
turing, assembly line jobs and driving jobs. Such issues will not be lost on car
manufacturers, and they should also work with industry to implement retraining programs
for displaced employees as a result of the redistribution within the job market.

e Over-reliance on Technology, Reducing Human Driving Skills (36.6%): 36.6% of respond-
ents said they are worried that over-reliance on Al technology will reduce human driving
skills. This group has concerns that as drivers increasingly rely on autonomous features,
their ability to manage critical driving situations may decline. Automakers need to balance
high tech with keeping drivers alert and competent behind the wheel.

This section highlights some of the fundamental issues that automakers need to be working on
now if they wish to incorporate Al into cars. Major areas where consumers feel they need more
transparency and reassurance are privacy, reliability, the impact on jobs and the potential for di-
minished human driving skills. Therefore, through addressing these fears, automotive manufac-
turers can play their part in developing trust and acceptance of Al based technologies in the auto-

mobile sector.

4.4.5 Steps Car Makers Should Take to Ensure Responsible Al Adoption

Auto producers need to follow various measures for implementing Al in vehicles responsibly ac-
cording to survey participants. The participants categorized their recommendations into distinct
categories that demonstrated unique matters and needs. Customers who participated in the study

identified eight main areas of emphasis: Safety, Reliability & Rigorous Testing, Cybersecurity & Data
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Privacy, Accessibility & Inclusiveness, Human Control & Oversight, Ethical Al & Transparency, Train-
ing & Education, Regulation & Legal Frameworks, Sustainability & Environmental Focus, Afforda-

bility & Availability of Simple Vehicles, and System Integration & Innovation.

» Safety, Reliability & Rigorous Testing

System Integration & Innovation

Affordability & Availability of Simple Vehicles

Sustainability & Environmental Focus

Regulation & Legal Frameworks

g Training & Education (for Users and Workers)
ot
(%]

Ethical Al & Transparency W Percentage

B Mentions
Human Control & Oversight

Accessibility & Inclusiveness

Cybersecurity & Data Privacy

Safety, Reliability & Rigorous Testing

o
=
o

20 30 40

ul
o
(o))
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Figure 14: Respondents Suggestions for Automakers

¢ Mentions: 33

¢ Percentage: = 56%

¢ Examples:
o “They need to make sure these systems work reliably in all conditions...”
o “Prioritize safety over convenience...”
o “Provide clear information on system limitations...”

Consumer concern regarding Al system safety together with reliability in vehicles stood as the

dominating concern. Participants recognized the necessity for empirical testing that involves safety
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back-ups with human intervention capabilities to guarantee Al systems perform properly in unpre-
dictable situations. Customers need to understand Al system boundaries as a key measure to build

trust between manufacturers and consumers.

» Cybersecurity & Data Privacy

e Mentions: 28

¢ Percentage: = 47%

o Examples:
o “Implement strong cybersecurity measures...”
o “Clear data usage policies and user consent...”
o “Strict data encryption and access controls...”

These respondents indicated that ensuring cybersecurity and managing data privacy are crucial
issues. For instance, many of the respondents indicated that there ought to be adequate measures
to prevent hacking, there need to be policies on data usage, and user data must be protected en-
cryption wise. The concern about Al data governance indicates the increasing worry towards the
systems regarding the technologies sensitive collection, storage and processing of personal infor-

mation.

» Accessibility & Inclusiveness

e Mentions: 14

e Percentage: = 24%

¢ Examples:
o “Involve people with disabilities in the design process...”
o “Make Al features more accessible to lower-income individuals...”
o “Compatibility with existing assistive technologies...”

There was a clear call for making Al features more inclusive and accessible to all users, including
individuals with disabilities and those from lower-income groups. Respondents emphasized the im-
portance of involving diverse user groups in the design and testing process to ensure that Al sys-

tems meet the needs of everyone, regardless of ability or socioeconomic status.
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> Human Control & Oversight

¢ Mentions: 15

¢ Percentage: = 25%

o Examples:
o “Al should assist drivers, not replace them...”
o “Always have a human override available...”

Respondents expressed strong support for human control in the presence of Al technologies. Many
emphasized that Al should serve as an assistant to drivers, not as a replacement, and that drivers
should always retain the ability to intervene or take over control when necessary. Ensuring human

oversight was viewed as a key element in maintaining trust and safety.

» Ethical Al & Transparency

e Mentions: 18
e Percentage: ~31%
e Examples:
o “Ensure transparency of Al decision-making...”
o “Establish independent oversight for Al systems...”

Concerns about the ethics of Al for vehicles was another overarching theme where respondents
sought to have transparency in the Al's decision making as well as independent audit supervision.
Al ethics in the auto industry were considered vital to caring about the application of Al technolo-

gies because systems accepting algorithms should be unbiased and ethical.

» Training & Education (for Users and Workers)

e Mentions: 10
e Percentage: = 17%
¢ Examples:
o “Provide clear and concise user manuals and tutorials...”

o “Develop transition programs for affected workers...”
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Educating and training were also pointed out as additional measures toward ensuring the responsi-
ble use of Al. It was mentioned that there should be proper driver education aimed at aiding users
in correct use of Al components incorporated in the vehicle. Moreover. training the Al automation
impacted workers was viewed as crucial in enabling the workforce shift positions with new respon-

sibilities.

» Regulation & Legal Frameworks

e Mentions: 11

¢ Percentage: = 19%

¢ Examples:
o “Establish clear liability and insurance protocols...”
o “Work with policymakers for ethical Al practices...”

Many respondents advocated the formulation of additional policies and laws regulating the appli-
cation of Al in vehicles. It was believed that responsible application of Al in cars would require de-
fined responsibility clauses, adherence to consider industry practices, collaboration with legislation

inventors, and sustain policies.

» Sustainability & Environmental Focus

e Mentions: 6
e Percentage: = 10%
e Examples:
o “Focus on energy efficiency and sustainable materials...”
o “Promote shared mobility and reduce the need for personal vehicles...”

The use of Al in vehicles was receiving more focus on its environmental issues. Some respondents
proposed that automobile manufacturers focus more on reducing the carbon emission fuel pow-
ered Al cars by increasing energy conserving features, using ecofriendly materials, and encouraging

car sharing.

» Affordability & Availability of Simple Vehicles

e Mentions: 9

e Percentage: = 15%
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¢ Examples:
o “Still offer simple, reliable vehicles without excessive Al...”
o “Make them affordable and easy to repair...”

Despite the increasing adoption of Al technologies, survey respondents preferred the option of af-
fordable non-Al cars. As indicated, basic Al features are helpful, but auto manufacturers should

continue to make vehicles that are straightforward, easy to maintain, and relatively inexpensive.

» System Integration & Innovation

e Mentions: 7

e Percentage: = 12%

o Examples:
o “Develop robust APIs and platforms for fleet management...”
o “Develop offline functionality for critical features...”

Respondents also highlighted system integration and emerging innovations with respect to fleet
management and rideshare platforms. They placed emphasis on critical offline functionalities and

ensured that Al systems work in low connectivity areas.

This section summarizes the responsibilities for car manufacturers in relation to Al integration.
Moving forward, by ensuring the civil application of technologies through frameworks of safety,
reliability, transparency, verifiability, ethical practices, and Al accessibility-automakers will stand to
enhance driving experiences and adequately address consumer needs while responsibly support-

ing societal concerns.

This chapter summarized the survey results and noted important patterns, user feedback, and the
overall expectations of Al in the automotive sector. The results captured the current state of Al fea-
tures integrated into vehicles and the anticipated future developments. Additionally, the data
raised concerns with Al integration such as data privacy, dependability, and security risk concerns
while highlighting concerns for responsible integration of Al by manufacturers. This analysis helps
understand the perception that consumers have regarding Al technologies in vehicles while provid-

ing vital insights on how the industry should shape itself in the future.



46

5 Conclusion

This chapter offers an interpretation of findings summarized in Chapter 4, addressing the three
research questions that guided this study. It addresses how Al is currently being used in the auto-
motive sector, what developments lie in the future, and what car makers can do to capitalize on
opportunities while avoiding pitfalls. Each research question is examined, outlining the relevant

survey data and the conclusions reached regarding that question.

5.1 Answer to RQ1l: How is Al used currently in the automotive industry and what

is the impact of Al on the end-user level?

Chapter 4 introduces the general way Al is interpreted by the automotive industry transversally
with respect to several features like voice assistants, adaptive cruise control, automated parking
assistance and Al-powered navigation. The results highlight patchy adoption of Al features, with
voice assistants the most used (45.1% of respondents). Other popular features are adaptive cruise

control (33.8%), Al-powered navigation (38%) and automated parking assist (28.2%).

Users of these features are satisfied overall, though there are several areas of concern, according
to the survey. For instance, 35.1% of respondents felt “somewhat satisfied” with Al features and
15.7% were dissatisfied. This means that Al features are not only improving the driving experience

but also causing reliability issues with the fear of a broken system or a mistake.

In the question about the impact of Al on end-user, most of the participants (67.4%) agreed with
the opinion that Al increases safety and comfort during driving, where 34.1% thought that Al
makes remarkable improvement. However, 32.6% of those surveyed were neutral or thought that
Al made little difference or had muddied the driving experience. Such mixed perceptions suggest
that even though Al makes the life of many users better, there remains skepticism as well as need

for more reliable, better implemented, and more educative models.

In short, Al, as is used today, is about improving vehicle functionality and providing a level of
safety, but the user experience is mixed. On the end-user enhancement, the tech is still in progress
of improvement especially on reliability and user experience, also, broader usability of the Al fea-

tures.
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5.2 Answer to RQ2: What could be possible in the future?

The Survey clearly shows that there is a strong Interest in the Future of the Automotive Industry in
Al, and respondents expect several advancements as we move forward. Most respondents view
fully autonomous vehicles (44.7%) and predictive traffic management powered by Al (58.3%) as
the most exciting developments, indicating a future where Al systems will prominently drive
safety, efficiency and driving experience. Other features they want are tailored Al-based in-car as-
sistants (40.2%), implying that cars will become more customized according to the preferences of

their drivers, in future.

Al health and fatigue monitoring (34.1%), and vehicle-to-vehicle (V2V) and vehicle-to-infrastruc-
ture (V2X) (30.3%) smart communication are other potential advancements mentioned. These
technologies might allow for improved safety on the road, real-time usage-based traffic assistance
monitoring, and an optimization of driving based on health performance as well as environmental
aspects. However, there was also skepticism with only a slight majority believing these advances
would be common place in the next two decades, and even a split on the belief that one day this

will be possible in the first place.

Overall, the automotive landscape is bright with futuristic Al revolutionizing the way individuals
will drive, autonomous vehicles, predictive traffic management, personalized Al assistants are a
huge leap. But it is still unclear when these improvements will be realized and widely adopted, as
guestions remain over their practicality and the regulatory and technological barriers they must

overcome, according to some users.

5.3 Answer to RQ3: What should car makers do to take advantage of the future

opportunities and mitigate the risk?

The results show that there are a number of important steps that car makers need to take in order
to seize on the opportunities that Al presents while balancing the risks of its adoption. Respond-
ents focused their most common recommendations on issues of safety, cybersecurity, data privacy

and system reliability.

Over half of the respondents (56%) said that making sure Al systems were safe, reliable, and

meaningfully tested in real-world conditions was the most important to them. They suggested add-
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ing fail-safes, manual override options and defined limitations to the systems to avoid malfunc-
tions. As car features increasingly become more steeped with Al, car makers cannot afford to lose

sight of these necessities.

Cybersecurity and data privacy were also top of mind, with 47 percent of respondents highlighting
the importance of robust data protection measures, including encryption, clear data usage policies
and user consent. With the amount of data being collected by the Al systems in our cars, car mak-
ers will need to employ measures to protect user privacy and avoid any breaches of potential sen-

sitive information.

Moreover, accessibility and inclusiveness were identified by respondents as being important varia-
bles for the responsible use of Al. Approximately 24% of respondents said that getting people with
disabilities involved in the process of designing and testing products will bring forth Al features

that are accessible to people of all needs. Also, car companies should keep making affordable cars

for all different income classes, so that the technology from Al is accessible to all.

Car makers were also urged to retain human control and oversight by making Al an assistant to
drivers rather than a substitute. One quarter of respondents (25%) said that drivers should always

be able to intervene if they need to presumably to prevent disastrous outcomes.

Finally, respondents appeared to favor both ethical Al, as well as transparency in Al decision mak-
ing. Manufacturers must explain and guarantee the development of Al systems, taking into ac-

count ethical focus and an independent overview in order to minimize operating bias.

To seize new opportunities and manage risks, as well as drive future value for consumers and soci-
ety at large, car manufacturers should prioritize the implementation of safe, dependable, and se-
cure Al systems, ensure accessibility, and champion ethical values. Manufacturers need to be will-
ing to meet consumers where they are, reassure them, and, over time, do what it takes to make Al

products both powerful and friendly to use.

This study investigated how Al is deployed in the automotive sector today, what developments are
expected moving forward, and what measures automakers can take to facilitate responsible inte-
gration of Al technologies. Even though automotive Al technologies are still in their infancy, con-
sumer interest and optimism about their evolution remains high. Concerns, however, continue to

persist regarding privacy, safety, human drive, and driving skills.



49

To conclude, in order to take full advantage of the opportunities and challenges brought about by
Al, automakers need to focus on safety, reliability, and education along with corporate social re-
sponsibility regarding the use of Al techs. Trust can be cultivated and a future where Al positively

transforms the experience of driving can be achieved.

6 Discussion

This chapter engages in critical research analysis which deepens the explanation of Chapter 4 find-
ings by relating them to theoretical concepts and practical business operations previously explored
in the thesis. The goal of this examination is to analyze research quality and efficiency as well as its
knowledge contribution while examining practical impacts for automotive sector entities. This sec-
tion will disclose the limitations within the research together with recommended directions for fu-
ture investigations. The analysis consists of four sections that begin with an evaluation of both out-
come quality and procedural validity for the research methodology and data gathering and analysis
techniques. Second, this section examines the study results in relation to previous research work
to show both matches and differences. The practical recommendations implement fundamental
insights into concrete actions for Al developers and automotive manufacturers. The analysis con-
cludes with a section that presents both methodological restrictions of the research and proposes

prospective paths for additional study.

6.1 Assessment of Result and Process Quality

This study implemented a planned systematic research path to carry out its entire cycle. Our main
research aim focused on end-user perspectives regarding present-day artificial intelligence (Al)
adoption in the automotive sector along with the essential role that data collection and analysis

systems played in reaching this goal.

The phase dedicated to data collection proved highly successful. The research received 142 valid
responses from survey participants providing superior results compared to the methodology's in-
tended participant target of 120. Our participant diversity consisted of equal shares between those
who owned cars and those who used them frequently and on special occasions. The varied charac-

teristics within the sample made the results more applicable to everyday car users.
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The research instrument combined quantitative survey sections using Likert scale and multiple
choices to obtain statistical data and deep user feedback. The quantitative survey components al-
lowed us to compare statistical data against user records for a more comprehensive study out-

come.

The survey underwent preliminary testing on a test group composed of diverse participants with
different demographic characteristics before full distribution began. The minor changes in wording
came from their input which ultimately enhanced the questionnaire's overall quality and flow
based on respondent feedback. The evaluation process helped enhance the instrument's validity

because it helped respondents understand the survey questions in the same way.

The research process encountered several technical difficulties although its execution was success-
ful. Although, we followed quantitative method, the main obstacle involved the validation process
when interpreting qualitative data (Open ended questions). The structured approach to manual
open-ended response coding in Excel despite the inherent interpretive challenges of qualitative in-
formation. Rigorous qualitative validation techniques would have been possible with advanced re-
search software and inter-coder reliability checking but the research's qualitative findings remain

limited in their formal verification.

The reliability levels across all quantitative questions surveyed proved to be solid. The consistent
format of survey questions throughout the assessment revealed inner consistency which showed
that participants provided well-considered responses to every question. Basic statistical analysis
and visualization through Excel identified important patterns but the study would gain more value

by employing advanced statistical tools during future implementation.

Online data collection through Google Forms demonstrated both positive and negative features
which need to be considered. The fast distribution and wide reach of using internet platforms as a
data collection method both benefited the study but simultaneously excluded users who lacked
digital literacy and internet access. The study introduced minor technical sampling bias affecting
more technologically advanced participants thus researchers should account for this limitation

when analyzing the findings.

The research procedures managed to achieve appropriate structure alongside operational flexibil-
ity. The collected data had the appropriate amount crucial for addressing the research questions

directly. The research objectives matched well with the established methodology then executed in
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practice thus leading to reliable findings. The survey construction and participant enrollment to-
gether with data evaluation processes strictly supported the achievement of valid outcomes with

reliable measures that also met ethical requirements.

The developed research process demonstrated high quality for its bachelor thesis scale while the
obtained results delivered the expected information on how users handle Al technology in their

vehicles alongside their projected expectations.

6.2 Theoretical Contributions

The study provides various important theoretical additions to Al research within automotive man-
ufacturing. The study confirms important literature review findings through fresh data which helps

develop new insights about Al integration for personal vehicles.

Through Chapter 2 the literature demonstrated how Al technologies presently transform automo-
tive production as well as enhance user experience and predictive capabilities. The findings from
Miiller (2022) and Mandala (2022) demonstrated how Al contributes to smart factory establish-
ment and supply chain optimization and higher product quality standards. The user data collected
from our primary research of end-users did not emphasize industrial applications but these find-
ings support such claims. Users were pleased with the easy navigation of adaptive cruise control
and predictive maintenance alert features because those capabilities stem from Al manufacturing

and vehicle design innovations.

The reviewed academic literature demonstrates the increasing demand for personalized auto-
mated solutions that deliver improved user experiences. Madapusi Sundar (2021) explained how
manufacturers move toward smarter infotainment systems supplemented with adaptable comfort
features as well as safety improvements enabled by Advanced Driver Assistance Systems (ADAS).
Research users have confirmed these ideas by indicating voice assistants along with Al-powered
navigation and safety features including adaptive cruise control and automated parking assist as
their main usage and value points. The results showed that users reported highest satisfaction
rates after engaging with Al features that provide convenience and safety benefits through their
use. This confirms the literary descriptions about how user requirements match up with Al devel-

opment progress.
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The theoretical contribution of our study includes the observation of ongoing doubts that users
express about particular Al advancements such as self-driving cars. Our findings create divergence
regarding autonomous progress by contradicting optimistic literature predictions (Volkswagen AG
& Leiden University, 1 C.E.). A large percentage of survey participants showed optimism toward
autonomous driving yet nearly four out of ten respondents demonstrated their disagreement with
autonomous cars becoming prevalent during the next two decades. The observed findings create a
real-world reference point regarding optimistic statistical predictions which reveals a demand for
greater attention to build trust alongside ethical transparency in addition to developing transition-

specific usability.

Users significantly contributed to defining ethical Al development principles as well as inclusive Al
frameworks. Research authors Demlehner (2022) explore theoretical aspects of algorithmic ethics
and data security yet our respondents directly expressed privacy-related concerns combined with
cybersecurity risks and job loss potential and Al dependence. The empirical observations about
utilization match academic ideas but ground the theoretical concepts in user experiences. The
study participants highlighted issues regarding inclusivity and affordability because these aspects
received less emphasis in previous research thus expanding future investigation into social and

economic dimensions of Al acceptance.

The research findings here confirm many established academic findings by validating the existing
advantages of Al along with its upcoming possibilities. The research adds depth to the discussion
while bringing important user-generated data about trust deficiencies as well as ethical doubts
and autonomy-readiness levels. The identified contributions establish the foundation for improved
theoretical Al adoption models through the incorporation of psychological user factors alongside

cultural and practical implementation barriers.

6.3 Practical Contributions

This research not only helps business practitioners at automotive companies but also product de-
velopers and innovation managers understand how Al integration can happen throughout their

vehicles in user-focused sustainable formats.
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The research directly reveals that customers are receptive to Al technologies although they main-
tain an admirable degree of reservation. Experimental automotive organizations should under-
stand that Al features including voice assistants and adaptive cruise control and navigation sys-
tems find approval from customers, but numerous users show hesitancy when it comes to
autonomous vehicle functions. Companies should focus on slow and clear implementations of Al

technology instead of launching futuristic solutions that exceed user trust capabilities.

Al practitioners should direct their investments toward creating Al systems which work with hu-
man intervention as opposed to taking over their responsibilities. Users clearly stated during the
research interviews that Artificial Intelligence solutions should assist human decisions instead of
completely removing human intervention from the process. High levels of user confidence exist

alongside usability when introducing innovative technologies.

Results from the survey showed accessibility alongside inclusiveness should become strategic in-
dustrial targets. The research participants noted the important requirement to develop Al features
that adapt to users with disabilities and lower-income backgrounds. Manufacturer adoption of
adaptable features which meet different budget ranges allows them to reach broader markets and
build loyal customer bases. Inclusive design moves forward through simple design elements which

include voice-activated controls and simplified system interfaces and assistive device compatibil-

ity.

Market researchers and product strategists can gain meaningful direction from this study data re-
garding the potential price consumers will pay for Al product capabilities. A substantial number of
respondents indicated their willingness to purchase automobiles with Al features at premium
prices though a similar portion disliked this practice and considered these characteristics indispen-
sable during purchase. The market enables manufacturers to introduce a package structure that
includes essential Al safety features within all models and advanced automation or customization
options available at premium trim levels. This method suits consumers focused on value along

with individuals who lead innovation trends.

Research collected from the study indicates businesses must use Al as a complete value proposi-

tion embracing ethical responsibility combined with environmental sustainability goals and social
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trust commitments. Consumer trust will build for brands which integrate their Al plans directly
with consumer values such as safety measures and transparent practices and environmental sus-

tainability commitments.

The practical insights from this study provide industrial professionals a real business perspective
on how users react to automotive Al thereby helping organizations identify the best optimization
areas and risk mitigation strategies and key user requirements. A user-driven design methodology
based on this research enables automotive manufacturers to generate vehicles which combine in-

telligence with safety features while remaining desirable to future drivers.

6.4 Limitations of the Study and Future Directions

While this research offers some valuable insights into Al adoption and customer sentiment in the

automotive sector, there are several limitations that need to be acknowledged.

These are largely contextual boundaries, methodological scope, and rapid technological advance-
ment, all of which can affect generalizability and longevity of findings. To build on this foundation,
future research should explore broader geographical contexts, long-term user sentiment, and

deeper psychological factors affecting trust in Al systems.

6.4.1 Contextual Limitations

Firstly, this research took place in February 2025 when numerous industries rapidly implemented
Al technologies. The collected perceptions and experiences during the research period provide in-
formation that reflects temporary conditions. User opinions together with Al knowledge and
adoption patterns could shift dramatically throughout the upcoming few years considering the
rapid progress of automotive technology. The investigation's time-dependent nature indicates its
factual accuracy during this moment even though contemporary technology trends could alter its

value as future advancements develop.

Secondly, results become less applicable across all situations because the survey targeted partici-
pants specifically from Finland with particular cultural backgrounds. Most participants share simi-

lar social and economic characteristics with each other because they primarily reside in locations
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that have accessible Al-equipped vehicles. The study results could not adequately address users'
perspectives throughout developing nations and rural regions along with settings that lack sub-
stantial exposure to automotive artificial intelligence. Future research about Al-equipped vehicles
should expand its focus to include international populations because cultural views toward tech-
nology along with trust and automated systems show significant variances across different re-

gions.

Thirdly, the study's research targeted individual private auto users while omitting essential stake-
holders who manage vehicle fleets and commercial drivers as well as automotive maintenance
personnel. Different stakeholder groups hold unique requirements and expectations about Al im-
plementation particularly in domains such as logistics operations and predictive maintenance as

well as extensive transport system Al implementation.

6.4.2 Methodological Limitations

The research methodology that utilized structured quantitative surveys along with open-ended
questions created quantifiable depth but sent underlying methodological flaws throughout the
study. The systematic approach to manual coding of qualitative data suffers from possible re-
searcher bias due to the subjective interpretation process. Some thematic findings could be con-
sidered less analytically rigorous because there were no inter-coder reliability checks or advanced

qualitative analysis software applications (NVivo) employed for the analysis.

Statistically speaking the 142 survey participants provide valid data for such study purposes but
insufficient numbers restrict the researcher from conducting detailed subgroup analysis about de-
mographic factors like age groups and educational attainment among others. The analysis of pop-
ulation breakdowns would have received more attention from researchers if we had access to a

bigger research data set.

6.4.3 Future Research Directions

The research has multiple promising scenarios for development:
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Wider Scope & Cultural Diversity

Future research should gather responses from various countries because it aims to acquire
worldwide perspective on how the automotive industry views Al technologies. This study
should include participants from multiple countries so that cultural biases can be mini-
mized and global Al trust perceptions differences alongside technology adoption trends
can be properly investigated.

Deeper Qualitative Insights

The research design includes focus group discussions and one-to-one interviews which al-
lows investigators to retrieve comprehensive narratives regarding user trust and ethical el-
ements and regular Al functionality. The obtained level of detail would uncover deeper
user motivation factors beyond survey capabilities.

Longitudinal Studies

A time-spanning analysis that follows Al public opinion change during three to five succes-
sive annual time periods would showcase the effects that prolonged technological expo-
sure and maturation have on social acceptance.

Comparative Studies

An effective approach would involve comparing user perspectives with those from Al engi-
neering and automotive design professionals together with safety regulation authorities
and marketing executives. Such analysis would show if the desired user needs synchro-
nized with industry product development.

Focus on Specific Al Features

Future studies should focus on particular Al advancements involving autonomous driving
and predictive maintenance and in-car customization to conduct comprehensive investiga-
tions about adoption challenges and user experiences and potential enhancement pro-
spects.

Impact Assessment on Business Models

Additional research should explore Al user expectations to determine their impact across
automotive business operations from product planning to post-sale maintenance and pric-
ing structures. Users must determine whether they prefer to receive Al software updates
cost-free through patches or they would accept paid subscription services for enhanced Al

capabilities.
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Appendices

Appendix 1. Questionnere

e Do you own or frequently use a car?

e What type of vehicle do you primarily use?

e How familiar are you with Al features in cars?

e Which Al-powered car features have you used or experienced?

e How would you rate your satisfaction with Al-driven car features?

e Do you think Al improves safety and driving comfort?

e What challenges or concerns do you have regarding Al in cars?

e Which Al advancements do you expect to see in cars within the next decade?
e Would you trust a fully self-driving car without human intervention?

e Do you believe Al-driven cars will replace traditional vehicles in the next 20 years?
e What excites you most about Al in future cars?

e What should automakers prioritize when developing Al-powered vehicles?

e Would you pay extra for a car with advanced Al features?

e What concerns do you have about automakers integrating Al into vehicles?

e Inyour opinion, what steps should car makers take to ensure responsible Al adoption?



