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of companies to invest in modernizing their processes.

HOW AUTONOMOUS VEHICLES ARE CHANGING PUBLIC

TRANSPORT
Koshlata Marharyta, student
Voronova Yelizaveta, Associate Professor
Kharkiv National Automobile and Highway University

High-speed rail (HSR) is one of the most important developments in modern
transportation. These trains can travel at speeds of 250 to 350 km/h (155-220 mph),
which makes them much faster than regular trains. HSR systems are already popular in
countries like Japan, China, France, and Germany. Many other countries are also
planning to build their own high-speed networks.

High-speed trains are changing the way people travel, especially between big
cities. They are often faster than flying when you include airport check-ins and
security. They are also more comfortable than buses or cars. At the same time, HSR
systems help reduce traffic on roads and lower pollution levels. As more people choose
trains over planes or cars, high-speed rail is becoming an important solution for clean
and efficient travel. This article will explain how HSR is helping improve
transportation, support tourism, grow economies, and protect the environment.

High-speed rail (HSR) is more than just a mode of transportation; it is a catalyst
for economic growth, social cohesion, and environmental sustainability. This article
explores the multifaceted benefits of high-speed rail, focusing on its social, economic,

and environmental impacts:
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1. Environmental Benefits. High-speed rail, despite utilizing fossil fuels, stands
out as a more environmentally friendly alternative to private cars. This is primarily
because trains produce significantly less carbon dioxide compared to the number of
private vehicles required to transport the same number of people over a given distance.
Furthermore, as a form of public transportation, increased rail traffic translates to
decreased automobile traffic, thereby reducing congestion on highways and city streets.
Reduced congestion not only lowers emissions but also lessens wear and tear on
roadways, minimizing the need for frequent repairs. In terms of energy efficiency,
high-speed rail is more than four times as energy efficient as driving and nearly nine
times more efficient than flying.

2.Economic benefits. High-speed rail acts as a powerful engine of economic
development. The construction of rail lines and related infrastructure generates
immediate job creation. Beyond construction, high-speed rail stimulates long-term
economic growth through commercial, residential, and industrial developments along
its corridors. The presence of high-speed rail can significantly boost tourism, as
stations can be located in city centers, near cultural attractions, restaurants, hotels, and
shopping districts, unlike many airports situated far from urban areas. High-speed rail
significantly reduces the number of cars on the roads, leading to substantial energy
savings and decreased demand for oil. According to the International Union of
Railways (UIC), high-speed rail is eight times more energy efficient than airplanes and
four times more efficient than automobiles. Implementing high-speed rail can keep
billions of dollars within the domestic economy by reducing oil consumption,
enhancing energy independence, and improving air quality.

High-speed rail offers a competitive alternative to air travel, delivering passengers
from one downtown to another as quickly or even faster than airplanes. Integrating
high-speed rail into the transportation system enhances the efficiency of airports and
highways, providing more travel options and improving overall mobility. This
integration benefits citizens in rural and small urban communities by increasing

transfer points and feeder services that connect with high-speed rail corridors.
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High-speed rail systems, often heralded as the future of transportation, face a
myriad of challenges worldwide.

One big problem with building high-speed rail is the very high cost. It is very
expensive to build special train lines for high-speed trains. In most cases, one line costs
billions of dollars. This makes it hard for some countries to afford these projects.
High-speed trains are also very expensive. They need special designs to move fast and
safely, like aerodynamic shapes, strong engines, and systems that help them turn at
high speeds. These features are not used in normal trains. Because of this, the cost of
building and using high-speed trains becomes even higher—not only for the tracks, but
also for the trains themselves.

Why High-Speed Rail is the Future of European Travel High-speed rail offers a
comfortable, environmentally friendly alternative to air travel. Unlike airplanes, which
are a significant source of carbon emissions, high-speed trains produce minimal
environmental impact. This makes rail an essential component of the European Union’s
sustainability agenda. Challenges to Cross-Border High-Speed Rail Expansion

Despite its potential, building high-speed rail connections across international
borders presents significant challenges. While Europe has thousands of kilometers of
high-speed tracks, most are concentrated within national boundaries. This domestic
focus arises from the immense financial investments required for infrastructure
projects, coupled with political pressure to prioritize taxpayer benefits locally.

Key obstacles to cross-border rail expansion include:

» Cost Sharing. Deciding how to distribute costs among countries.

» Conflicting Standards Harmonizing differing national regulations and standards.

= Contract Allocation. Resolving disputes over awarding construction and
maintenance contracts.

= Political Will. Aligning priorities across multiple governments and
administrations.

Historically, these issues have led to delays, with many projects deferred for future
administrations to address. Overcoming these barriers is crucial for realizing the vision

of a pan-European rail network.
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Europe’s high-speed rail expansion offers a chance to reshape the transportation
system across the continent. Although there are still challenges to overcome, the
potential benefits—environmental, economic, and social—make this project a valuable
and forward-thinking investment.

1. The construction of new high-speed rail connections is part of the broader
Trans-European Transport Network (TEN-T) development project, which will link 424
European cities via ports, airports, and railway terminals. Nine major corridors of this
network include large-scale high-speed rail lines. For instance, in France, work is
underway to extend the Bordeaux-Toulouse line (222 km), expected to be operational
by 2032. In Spain, construction continues on the “Basque Y (182 km), which will
connect three cities in the Basque Country (Bilbao, Vitoria-Gerstein, and Don ostia-San
Sebastidn).In Italy, major projects include several being developed by the We build
Group, such as: The Brenner Base Tunnel (55 km), the world’s longest underground
rail link, crucial for transnational connections between Italy and Austria.

—The Verona-Padua line (76.5 km).

—The Milan-Genoa line (53 km, of which 36 km is in tunnels).

— The Naples-Bari line (145 km), which will reduce travel time between the two
cities from approximately four hours to just two.

— The 1a Battipaglia-Romagnano section (35 km) of the Salerno-Reggio Calabria
line, which, once completed, will cut travel time between the two cities from over five
hours to just three hours and 40 minutes.

High-speed rail is reshaping travel by offering faster journeys, environmental
benefits, economic growth, and enhanced tourism. As countries invest in HSR, it
becomes a key component of modern transportation systems.
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