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societies. At the intersection of advanced engineering, artificial intelligence, urban planning, and
public policymaking, AVs leverage machine learning algorithms, sensor networks, and intelligent

decision-making systems to redefine mobility within cities. AVs are expected to play a critical role

Keywords . in achieving sustainable urban transportation by improving traffic safety, reducing road accidents,
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optimizing traffic flow management, minimizing time lost in congestion, and decreasing pollutant
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. emissions. However, beyond these technical achievements, the economic implications of AVs are
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broad, multifaceted, and often unpredictable, with significant effects on labor markets, the value
of travel time, urban settlement patterns, vehicle ownership models, and large-scale infrastructure
investments,

Although the positive role of innovative technologies in driving economic growth is undeniable, ac-
curately assessing the economic impacts of AVs, especially on an urban scale, remains a significant
challenge for researchers and policymakers. AVs'increasing affordability and reliability are expected
to trigger substantial transformations across multiple industries, including automotive manufac-
turing, public transportation, urban services, real estate, energy, tourism, advertising, and digital
media. Furthermore, a systematic review of the literature highlights a considerable research gap
regarding AVs’ economic and social consequences, particularly within the context of future smart
cities. To address this gap, the present study adopts a systematic literature review approach com-
bined with Grounded Theory to investigate and conceptualize the economic impacts of AVs. This
analytical framework provides a comprehensive, evidence-based understanding of the challenges
and opportunities posed by the widespread adoption of AVs. It serves as a foundation for designing
data-driven smart urban policies.

Materials and Methods

This study employs a qualitative research approach grounded in a systematic literature review com-
bined with Grounded Theory to provide an in-depth and evidence-based analysis of the economic
impacts of AVs in urban contexts. The five-step framework proposed by Wolfswinkel et al. (2013)
guided the research process, which consisted of defining the research scope, conducting a com-
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prehensive search, screening relevant studies, extracting key data, and
developing a conceptual framework. Data was collected using well-estab-
lished scientific databases, including ScienceDirect, Google Scholar, Web
of Science, and Scopus. The search strategy incorporated a combination
of keywords related to the economic impacts of AVs, employment, trav-
el-time productivity, and the value of travel time. In the initial phase, 231
articles were identified. After removing duplicates and irrelevant studies,
78 high-quality articles met the inclusion criteria and were selected for de-
tailed analysis. The extracted data were analyzed using MaxQDA software
and underwent a three-stage coding process:

« Open coding: Identification of 412 initial codes.

« Axial coding: Organization of codes into 19 intermediate categories.

« Selective coding: Integration of categories into three core themes: em-
ployment, travel-time productivity, and value of travel time (VTT).

To enhance the validity and reliability of the analysis, two verification pro-
cedures were implemented:

1. Peer review of findings by an independent researcher.

2. Cross-checking of coding between two analysts to minimize bias and
ensure consistency.

This rigorous methodological approach enabled the development of a
comprehensive conceptual framework to inform future urban economic
policies related to AV adoption.

Findings

The systematic analysis reveals that the economicimpacts of AVs are mul-
tidimensional, complex, and sometimes contradictory. The findings are
categorized into three main themes:

1. Travel-Time Productivity

The introduction of AVs fundamentally changes how individuals use trav-
el time. By eliminating the need for active driving, AVs allow travelers to
convert travel time from a cost into an opportunity, directly enhancing
personal and collective productivity.

« Enhanced personal efficiency: Passengers can hold virtual meetings, re-
spond to emails, work on projects, or perform data analysis during travel,
significantly improving productivity, especially for commuters.

« Better use of travel time for leisure and rest: AVs enable passengers to
engage in reading, online learning, entertainment, or short naps, which
improves mental health and overall travel satisfaction.

« Traffic optimization: Through advanced algorithms, AVs improve traffic
flow, reduce congestion, and lower average travel delays.

«Smart interior design: Evolving AV interiors into mobile workstations, rest
zones, and multimedia entertainment hubs further enhances productiv-
ity potential.

However, several challenges remain:

« Certain jobs are incompatible with in-vehicle environments.

« Motion sickness affects some users, reducing productivity gains.

« Concerns regarding safety, trust, and reliability may limit widespread
adoption.

2.Value of Travel Time (VTT)

The introduction of AVs redefines the economic value of travel time. Tra-
ditionally, travel time was perceived as a cost, but AVs transform it into an
opportunity for performing valuable tasks.

« Decreased VTT in personal AVs: Personal AVs enable relaxation, work,
and entertainment, leading to a significant reduction in perceived travel
costs.

« Higher VTT in shared AVs: In contrast, shared AVs often have limitations
regarding privacy, comfort, and customization, resulting in a smaller re-
duction or even anincrease in VTT.

- Spatial differences: Suburban travelers benefit more from VTT reduc-
tions due to longer commuting times, while urban users experience com-
paratively lower gains.

« Impact of vehicle design and trip purpose: Work-friendly designs and
integrated multimedia systems substantially affect how travelers perceive
the value of time, especially during business-related trips.

3. Employment and Labor Market Transformations

One of the most profound economic impacts of AVs involves structural
shifts in the labor market, encompassing both job displacement and the
creation of new employment opportunities.

a) Threats:

« Job losses among taxi, bus, truck, and delivery drivers.

« Decline in employment within roadside services, fuel stations, and tradi-
tional vehicle repair shops.

+ Reduced income for professionals involved in traffic law enforcement
and accident-related legal services.

b) Opportunities:

- Growth of high-demand jobs in artificial intelligence, software engineer-
ing, big data analytics, and cybersecurity.

- Expansion of digital services within AVs, including interactive entertain-
ment and personalized advertising.

- Increased demand for AV systems engineers, data scientists, and infra-
structure specialists.

« Industry forecasts predict the creation of over 100,000 new jobs globally
within the next decade.

¢) Sectoral Impacts:

- Digital media and entertainment: Rising consumption of streaming ser-
vices and personalized content during travel.

- Targeted advertising: New avenues for personalized, data-driven market-
ing inside AVs.

« Energy sector: Reduced fossil fuel dependency and accelerated invest-
ments in renewable energy.

- Real estate and urban development: Freed-up parking spaces reshape
land-use planning and property values.

« Tourism and hospitality: Shorter travel times enhance accessibility and
enable innovative travel experiences.

- Automotive manufacturing and after-sales services: A shift toward soft-
ware-centric vehicle design, specialized maintenance, and reduced acci-
dent-related repairs.

These employment transformations highlight significant opportunities
and policy challenges, requiring governments and industries to focus on
workforce reskilling and future-proof job strategies.

Conclusion

AVs are poised to reshape urban economies significantly. Their capacity to
improve travel-time productivity, alter VTT, and restructure labor markets
presents economic opportunities and social challenges. While AVs prom-
ise efficiency gains, reduced accident costs, and new business models,
they risk job displacement and industry disruptions. Policymakers must
proactively prepare by:

« Investing in workforce retraining programs.

« Supporting emerging AV-related industries.

« Redesigning cost-benefit frameworks to incorporate changing VTT.

« Updating urban infrastructure and legal frameworks for AV integration.
Effective adaptation will determine whether AVs’ economic potential is
maximized while minimizing adverse impacts. This research offers a con-
ceptual foundation for further studies and practical guidance for shaping
urban policy in the era of intelligent transportation.
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