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ABSTRACT

Driverless cars are vehicles which drive by themselves in absence of human
input due to high tech. engineering. When AVs take over driving tasks, it
adds to productivity for freight and passenger transport and reduces
operating costs. It can reshape the spatial organization of economic activity.
Yet, these benefits come with distributional outcomes: there’s a risk of
displacement for jobs heavily reliant on driving (like truck, taxi, and
delivery drivers). There are new opportunities for fleet management,
maintenance, software, and logistics optimization. Besides, there’s also
wage and skill polarization. For trade, logistics that use audio-visual
technologies can bring about lower transport costs and faster cross-border
supply chains, as well as new service models (on-demand logistics, micro-
fulfilment), but it could also transform comparative advantages among
regions reliant on transport-dependant sectors. The regulation will need to
address safety, liability, data privacy, urban impact, as well as labour and
social policies to mitigate these transition costs. This paper combines
theoretical and empirical evidence, formulates an integrated analytical
framework constructed by combining the task-based labor model with
trade-cost simulation, and scenarios-based results assessing the short- and
medium impact AVs under different adoption speeds. Policy advice urges
gradual regulation; retraining and income support schemes; data and
liability standards; targeted infrastructure investment for maximising gains
while mitigating social costs. To achieve the equitable and sustainable

benefits of AV coordinated public—private responses are essential.
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1. Introduction
AVs are vehicles or systems which range from partially automated driving assistance to fully

driverless cars and trucks[1]. They are quickly transitioning from trial technologies to
commercial use. Rapid progress has been facilitated by sensor technology, machine learning, and
connectivity. Auto, tech and logistics firms large investments. Thus, AVs are in the limelight of

social discourses on the future of transport and economic organization [2].

Table 1. Comparative Economics: Cost per Mile ($)

Year Human-Driven Autonomous Truck | Key Economic Event

Truck (Cost/Mile) (Cost/Mile)
2025 $2.61 $6.15 High initial R&D and hardware costs.
2026 $2.65 $4.80 Integration of 6th-gen sensor stacks.
2028 $2.72 $2.90 Scale production of Level 4 hardware.
2030 $2.80 $1.89 Profitability crossover for logistics

firms.

2035 $2.95 $1.50 Massive displacement of driving labor.

The forecasted expense numbers rely on estimates derived from logistics experts’ reports and
automation cost trends. The estimates reflect anticipated drops in sensor and computing costs as

output increases.

Although the current generation of autonomous systems is still expensive due to hardware and
development costs, prices are expected to fall. This is because technological improvements will
continue to be incorporated into the systems. Over time, operating expenses will become less due

to economies of scale.

Economists and policymakers continue to argue over the broader impacts of AVs. Many people
think they will raise the productivity and welfare through lower accident rates and labor costs,
better. They think they can worsen inequality by replacing driving-related workers.[3] Their
practices can also redistribute economic activity in ways that hurt some regions and firms.
Figure 1 illustrates the cost difference on a per-mile basis between humans and autonomous

vehicles.
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Figure 1. Cost per mile comparison: Human vs. Autonomous Trucks

Consequently, the effects of AVs on the economy need to be viewed from a broader perspective

which covers labor economics [4].

respect to their cost.

As illustrated in figure 2, the components are projected with
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The study focuses on the economic impact of the deployment of AV technology. It responds to

three primary questions [5].

First, the research investigates how the employment of AV may change job demand and level of
payment. It is for transport, logistics, and other similar services [6]. The automation of driving
activities may displace traditional jobs doing the same tasks. Simultaneously, it can open new

doors in technology, maintenance, and data management [7].

In addition, the research focuses on the consequences of lower transport costs and higher
efficiencies on foreign and domestic trading volumes. There is an assessment of how

comparative advantages can change under such circumstances [8].

In the end, consideration is given to the regulatory and policy frameworks needed for AV. These
frameworks can help to maximize social and economic benefits. The help to alleviate risks such

as inequality, safety and regional imbalance [9].

By means of this method, the study gives a groundwork for policy makers, industry and

researchers. It assists them in transitioning towards self-driving vehicles [10].
2. Research Gap

Although the economics of automation’s effects on labor markets are explored in some studies,
and logistics benefits for autonomous vehicles in others, there have been fewer attempts to
integrate labor market effects alongside trade implications — where mass unemployment, driven
by global outsourcing of work from companies relying on autonomous fleets or machinery,
would lead to winners and losers — or regulatory hurdles into a single analytic framework. This
paper contributes by with trade-cost simulations to adapt capital/labor distributions, in order to

study the general equilibrium effects of AV adoption under a range of policy regimes.
3. Literature Review

In terms of theoretical and policy literature on automation, there is great value in using it as an
analytical framework for autonomous vehicles. The task-level automation frameworks proposed
by Autor, Levy & Murnane as well as Acemoglu & Restrepo suggest that technology substitutes
certain tasks, not whole occupations, which implies complex labor allocation. Literature on

automation in transport, such as analysis of the impact of GPS routing and logistics automation,


https://ephijer.com/index.php/er/index

Volume 10 [ Issue 01 | April, 2026 EPH-International Journal of Educational Research

21

suggests significant cost savings and service improvements. Historical examples, like railroads
and mechanization, show both efficiency improvements and labor disruptions. Trade literature
emphasizes that decreased cost of transportation increases trade and may create power imbalance
shifts. Contemporary literature focused on AVs includes the impact on employment
(displacement vs. job creation), urban planning (land use issues, parking requirements), and

safety considerations, among others[11].

Table 2. Literature Review on Automation and Autonomous Vehicles

Thematic Area

Key Findings / Highlights

Implications for AV Economics

Logistics Studies

costs, and enhanced safety.

Task-Based Automation influences specific tasks within | AVs will likely be reallocated rather than
Models of | occupations rather than replacing entire jobs. | fully eliminate transport labor, creating
Automation Workers  shift toward non-automatable, | roles in monitoring, maintenance, and
cognitive, or interpersonal functions. logistics management.

Historical Earlier technological revolutions boosted | AV adoption could follow similar
Analogues productivity but caused disruptive labor | trends— enhancing efficiency while
(Railroads, transitions and regional disparities. posing short- term employment and
Mechanization) regional adjustment challenges.

Transport Automation in logistics and navigation has | Anticipated reductions in freight and
Automation & | improved efficiency, reduced operational | delivery costs may reshape logistics,

increase  competitiveness, and alter

supply chain structures.

Impacts of Avs

but potential long-term job creation in

emerging technology and service roles.

Trade and | Lower transport costs increase trade volumes | AVs can expand domestic and global
Economic and shift comparative advantage between | trade, influencing production locations,
Integration regions and industries. market access, and pricing mechanisms.

Labor Market | Forecasts suggest short-term job displacement | Net employment effects depend on

policy, reskilling efforts, and the speed of
AV adoption.

Urban Design &

AVs reduce parking demand, alter traffic flow,

May prompt urban redesign, new zoning

Future Research

rely on simulations and pilot projects.

Infrastructure and affect land-use dynamics. approaches, and revised infrastructure
Effects investment priorities.

Safety & | Reduction in human error could significantly | Could reduce public costs related to
Environmental lower accident rates and emissions through | accidents and environmental impacts
Benefits optimized driving. while improving transport sustainability.

Regulatory  and | Issues include liability, cybersecurity, data | Requires adaptive legal and ethical
Ethical governance, and ethical decision-making in | frameworks for safe, fair, and transparent
Challenges AV algorithms. AV deployment.

Evidence Gaps & | Limited real-world data means most studies | Calls for large-scale empirical research

on labor, trade, safety, and environmental
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impacts of AV adoption.

2. Methodology

This analysis combines the concept of task-based labor with a simplified model for measuring
the costs of trade. To determine the extent of job losses, scholars analyze tasks that involve
driving in the context of transport occupations, then estimate how many tasks can be automated
under various conditions. Effects of trade are estimated based on the impact of lower overland
logistics costs on regional trade, using elasticities from existing studies.

3. Results and Discussion
This paper integrates three synergistic methodologies to examine AV repercussions:

1. A framework for task-based work. Using the task approach, jobs are broken down into driving
tasks (like routing, operating the vehicle, and making decisions on the road) and non-driving
tasks (like customer service, loading and unloading, vehicle maintenance, and planning
logistics)[12].

2. Simulation of trade costs. The model uses cost-elasticities from the literature and adds AV-
induced transport cost cuts for three adoption scenarios: slow, moderate, and fast.

3. Analyzing scenarios and evaluating policies. We create three scenarios for the next 10 to 20
years by combining the outputs of the labor and trade models: Conservative (slow tech progress
and strict regulation), Middle (moderate adoption with active policy support), and Rapid (fast
diffusion, light regulation)[13].

4. Labor Market Impacts. The impact of the adoption of AVs primarily entails the replacement of
tasks performed by drivers while out on the roads. Truck drivers, courier/delivery drivers,
taxi/cab drivers, and ride-hailing drivers will be the most vulnerable categories of workers during
the next 10-15 years. In case we look at our Medium Scenario, there is a possibility of replacing
25-40 percent of driving-related tasks with automation solutions in 10-15 years. This may lead to
a reduction in the number of hours of actual driving by up to 10-20 percent[14]. It should also be
mentioned that automation creates numerous new job opportunities for the labor market, namely
AV supervisors, fleet operators, maintenance specialists, software developers, data analysts, etc.
These differences can be seen on Figure 3.


https://ephijer.com/index.php/er/index

Volume 10 [ Issue 01 | April, 2026 EPH-International Journal of Educational Research

Automated/Displaced Hours

\ >
= - Remaining Human Driving Hours

Figure 3. Projected Economic Shift Under Extended Driving Hours

Task reallocation is not fair. Many workers who have lost their jobs have less formal education
and find it hard to get retrained quickly. This means that in some areas, the risk of
unemployment and pressure on wages is higher. The net effect on jobs depends on how flexible
the labor market is and what policies are in place. For example, proactive retraining, wage
subsidies, and targeted job creation in logistics and infrastructure can help people who have lost
their jobs find new ones and move up to higher-value jobs. If nothing is done, a lot of job losses
in one area could make inequality in that area worse[15]

Table 3. Task Re-allocation to support the autonomous ecosystem

Displaced Roles (High Risk) Emerging Roles (New Demand)
Long-haul Truck Drivers Remote Vehicle Supervisors

Local Delivery Drivers Fleet Operations Managers

Taxi & Rideshare Drivers AV Maintenance Technicians
Transit Operators Software Engineers & Data Analysts

a. Trade and Supply-Chain Effects

A decrease in overland transportation costs from AVs, based on reduced labor costs, increased
utilization, and more efficient routing, can decrease trade costs, especially for time-sensitive
products and just-in-time manufacturing. The simulations we conducted on trade costs suggest
that a 10-15% reduction in domestic logistics costs can boost regional trade flows by several
percent, with positive effects for regions with strong manufacturing and/or agricultural exports.

23
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Figure 4 presents the results for the impact of AV Driven Logistics Cost Reductions on Regional
Trade Flows

=@ Projected Trade Growth
104 Target Cost Reduction Range

Target Range:
8 Several % Trade Growth

Increase in Regional Trade Flow Volume (%)
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Logistics Cost Reduction (%)

Figure 4. Impact of AV Driven Logistics Cost Reductions on Regional Trade Flows

Cross-border trucking has its challenges in terms of regulation and coordination, but in cases
where there is harmony, AVs have the potential for faster delivery and cost savings, which could
reshape the geography of supply chains. Businesses could switch from inventory-based
approaches to more fluid and flexible approaches, which could have implications for micro-
fulfillment centers in cities[16].

Table 4. Projected impact on Trade Volume

Logistics Cost Reduction Trade Flow Increase (%) Economic Context

(%)

0% 0.0% Status quo baseline.

5% 1.8% Marginal gains from optimized routing.

10% 4.2% Lower Bound: Start of "Just-inTime" scaling.
15% 7.0% Upper Bound: Significant manufacturing shift.
20% 10.5% Full disruption of traditional supply chains.

However, areas and countries that depend on low-cost driving employment as the main source of

labor income may definitely be negatively affected if the displaced workers are not absorbed in
the new sectors.

b. Regulation, Safety, and Liability
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The regulatory environment will influence the rate at which AVs are adopted and the economic
impacts of AVs. For instance, safety and performance regulations will be major prerequisites for
AV adoption. In this case, safety regulations will play a crucial role in allowing AVs while at the

same time minimizing systemic risks.

The liability framework will also have significant implications for AVs. For instance, changing
from driver liability to product liability will have substantial impacts on the economy. In this

case, there will be significant impacts on the insurance market.

The labor regulation will influence the distribution of the benefits from AVs. For instance, the
regulation of contractors will influence the distribution of the benefits from AVs. The proactive
policies will influence the costs of AVs. For instance, the costs will be minimized by including
funds for workers’ retraining. The spatial effects of AVs will also have significant impacts on the
economy. For instance, the spatial effects will influence the costs of AVs. In this case, the costs

will be minimized by including funds for workers’ retraining.

a.Distributional and Macro Effects
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Figure 5. Divergent Socio-Economic Outcomes of AV Adoption

The aggregate productivity benefits derived from AVs will lead to a boost in the GDP by
lowering transport costs and enhancing economic efficiency. However, the distributional effects
vary in different regions. Rural areas, where driving jobs are high, will experience a more
pronounced effect. Figure 5 displays the trend in the socio-economic impact of Avs The
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aggregate productivity benefits derived from AVs will lead to a boost in the GDP by lowering
transport costs and enhancing economic efficiency. However, the distributional effects vary in
different regions. Rural areas, where driving jobs are high, will experience a more pronounced

effect. Figure 5 displays the trend in the socio-economic impact of AVs.
Policy Recommendations
Regulation

® Technology enabled regulation through staged approval processes and performance-based

standards that adapt over time.

® Liability, insurance, data management, and cyber security frameworks for safety, data

protection, and responsibility.
Labor

® Retaining workforce programs through retraining, certification, and employer-supported

reskilling programs.

® Regional assistance programs for economic diversification in regions impacted by job

disruption.
Infrastructure

® Focused investment in AV-enabling technologies like digital mapping, V2X, and smart

depot/curb technologies.
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Figure 6. shows the policy mapping as per strategy.

The roadmap below is grouped into three strategic phases. The first years are focused on building

trust and safety, while the latter years are focused on scaling infrastructure and addressing

regional economic changes. Figure 7 is a roadmap illustrating AV policy.
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Figure 7. AV Policy Implementation Roadmap

6. Limitations

Years from Deployment Start

? 1

Despite the usefulness of the projections produced by the research, there exist certain limitations

to it. First, due to the fact that autonomous vehicles have not been widely adopted into use yet,

some parts of the work have made use of scenario modeling and secondary sources.

27
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7. Conclusion

The adoption of autonomous vehicles will bring about major shifts in modern transport systems.
Such shifts are going to have far-reaching consequences on labor markets, international trade,
and regulatory regimes. However, even with all the promise shown by such technologies
concerning improved efficiency and enhanced connectivity and safety of transport operations, it
is essential to carefully plan the implementation process. Policy support should also be provided
in the adoption of autonomous vehicles. The adoption of autonomous vehicles is expected to
cause some major challenges including potential loss of jobs in the transport sector. This will
require considerable social protection measures. It will also demand proactive labor market
policies. Autonomous vehicles have great potential in the improvement of global trade. However,
this will call for appropriate regulatory mechanisms and infrastructure. There will also be a need
for suitable regulatory frameworks. Such frameworks will enhance public confidence in the use
of autonomous vehicles. With appropriate planning and implementation, these challenges will be
easily dealt with. It is going to ensure that the technology enhances productivity while

minimizing inequality.
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