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DEVELOPMENT OF THE ELECTRIC VEHICLE
MARKET WITH A FOCUS ON SUSTAINABILITY

ABSTRACT

In recent years, the global transportation sector has witnessed a shift towards electric
vehicles powered by renewable energy sources. Experts predict an increasing role for
electric vehicles in leading economies due to the depletion of fossil fuels and the harmful
emissions from internal combustion engines. The rise in energy prices and stringent
environmental regulations further drive this transition. The main goal of the research
work is to study the relationship between the production of electric cars, government
subsidies, oil prices, GDP per capita and R&D investments. Correlation analysis was
chosen as the main method, but a graphical method was also used for visualization.
There is a strong positive correlation between the production of Tesla electric cars and
the price of ail, indicating that higher oil prices make Tesla electric cars a more attrac-
tive, cost-effective, and environmentally friendly alternative to gasoline and diesel cars.
Based on the conducted analyses, it can be emphasized that the global transition to the
production and use of electric vehicles is a critically necessary response to climate
change, the reduction of fossil fuel reserves, and the growing need for sustainable de-
velopment. This transition helps increase energy efficiency, reduce dependence on oil,
and improve air quality in cities by reducing emissions of harmful substances.

Keywords: EVs, transport, sustainability, CO2 emissions, automotive industry

JEL Classification: C3, Q5, R4

INTRODUCTION

In recent years, a noticeable trend in the development of world transport has been the
gradual transition to the use of electric transport with the involvement of renewable
energy sources. Many experts claim [1; 2; 3] that the role of this type of transport in
the economy of leading countries will only increase over time. The reasons for this are
the depletion of used fossil fuels in traditional car models and the harmful emissions
that enter the atmosphere because of the operation of cars with internal combustion
engines. Depletion of fossil fuel reserves causes energy prices to rise and gradually
increases the cost of using traditional cars. In addition, high environmental requirements
for CO2 emissions and other greenhouse gases, which are applied in many countries
around the world, increase the cost of operation of traditional vehicles [4].

Today, based on the introduction and development of environmentally friendly electric
vehicles, renewable energy technologies are an example of a tandem capable of solving
environmental, economic and energy problems, as well as promoting the ecological
modernization of national economies.

LITERATURE REVIEW

Electric vehicles have become a significant factor in the automotive market in recent
years, offering an alternative to traditional fossil fuel-based vehicles. Their distribution
and integration into everyday life play an important role. One of the key benefits of
electric cars is reducing environmental pollution. The use of electric vehicles significantly
reduces the emission of carbon dioxide and other harmful emissions, which contributes
to the improvement of air quality and the fight against global warming. This has a direct
positive impact on the health of the population, especially in urban agglomerations,
where the level of air pollution is traditionally higher. Electric cars are considered a
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significant step in the direction of environmentally friendly transport, offering an alternative to traditional cars that run on
gasoline or diesel. They have the potential to reduce air pollution and greenhouse gas emissions, two major environmental
challenges facing the modern world. Also, electric cars operate much more quietly than cars running on diesel or gasoline
fuel, which reduces the level of noise pollution, especially in urban agglomerations.

Electric cars are called the transport of the future, which do not require fuel. They replace traditional internal combustion
engines with more efficient electric motors, which leads to a reduction in exhaust gases. However, it is impossible to call
them 100% safe for the environment, and disputes about this do not subside. To talk about how environmentally friendly
electric cars are, you should know their carbon footprint. Considering all aspects of the resulting carbon footprint, experts
are of the opinion that an electric car becomes more ecological only after the first 30-40 thousand km of mileage [5]. At
the same time, both supporters and opponents agree that the main purpose of electric cars is to improve air quality in
megacities [4; 6]. Electric vehicles are a symbol of environmental awareness and technological progress, prompting indi-
viduals to rethink their transportation habits. It also indicates the existing need for the development of infrastructure to
ensure the charging of electric vehicles, which requires joint efforts from the state authorities, local organizations and
businesses. It is also impossible to ignore the impact of electric vehicles on the countries' security by reducing dependence
on imported fossil fuels, countries have the opportunity to develop domestic sources of renewable energy, which contrib-
utes to the creation of more sustainable and secure energy systems.

The study [7] aims to quantify the economic impact of using electric versus petrol-fueled private cars on public finances
within a country. By developing an integrated valuation method based on input-output analysis, the study considers man-
ufacturing and usage stages, fiscal effects, and social contributions. The results show that the impact on public finances
is significant, with social contributions from production being the major revenue source. The papers [8; 9; 10] aim to
explore the trends and concentration of electromobility in European Union (EU) countries, particularly following the eco-
nomic impact of the COVID-19 pandemic. The study found that the pandemic, while affecting the economic conditions of
all EU countries, did not slow down but rather accelerated the adoption of electric vehicles, with the growth rate increasing
significantly from 48% in 2019 to 86% in 2020, driven by changes in social behaviour and mobility patterns. The study
[11] develops a model using system dynamics and agent-based approaches to evaluate the transition's impact on auto-
motive supply chains and stakeholders, emphasizing the need for circular economy principles to achieve net-zero goals.
While the transition can create new business opportunities and increase competitiveness, it also poses challenges, partic-
ularly in reducing manufacturing jobs, necessitating policies to support workforce reskilling and relocation.

Increasing the number of electric vehicles requires more electricity [12] (Figure 1).

Number of charging points, 2023 S &
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Figure 1. Distribution of electric car charging points across the EU. (Source: [14])
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This incentivizes governments and energy companies to upgrade and expand electricity grids, including implementing
smart grids and increasing electricity generation from renewable sources such as solar and wind power. Many states
introduce tax breaks, subsidies, and other incentives to make the purchase and operation of electric vehicles more attrac-
tive. This can include reduced purchase taxes, free parking, access to public transit lanes, and more [13]. In the world,
most states encourage their citizens to buy electric cars, they additionally provide them with various insurance options.
For example, they give a spare battery for a car or 1 year of free maintenance of various technical parts. Countries can
also pay a certain amount to citizens for buying a car.

Strategic planning for long-term sustainability: companies must navigate the complexities of technological advancements,
regulatory in recent years, the automotive industry has garnered significant attention from research experts and practi-
tioners due to growing concerns about climate change [15; 16]. This heightened awareness has given rise to several
approaches, including the concepts of sustainable development (SDG), environmental social management (ESG), and
corporate social responsibility (CSR). Currently, manufacturing companies face several key challenges (Figure 2):

1. Changes, and evolving consumer preferences to ensure long-term sustainability.

2. Sustainability vs. cost-effectiveness: firms often encounter a trade-off between implementing environmental
practices and achieving cost-effectiveness.

3. Consumer expectation satisfaction: there is a growing demand for transparency and trust in sustainable
development initiatives, which companies must address to meet consumer expectations.

4. Standards-based environmental responsibility and risk assessment: adhering to established standards for
environmental responsibility and conducting thorough risk assessments are crucial for companies.

5. Supply chain complexity: each element of the supply chain has its unique environmental impact, adding to the
overall complexity of managing sustainability.

6. Data availability and quality: comprehensive data covering all processes, from raw material extraction to
production, transportation, and disposal, is essential for effective management.

7.  End-of-life disposal: minimizing the environmental impact of product disposal at the end of their service life remains
a significant challenge.

8.  Carbon emissions: the industry’s carbon footprint, including emissions into the air, water, and soll, is a critical area
of concern.

8. Environmental 1. Long-Term
Impact Viability

7. End-of-Life 2. Cost Efficiency
Sustainability

Challenges in the

Automotive Industry
6. Data Availability 3. Consumer

Expectations

5. Supply Chain 4. Environmental
Complexity Compliance

Figure 2. Sustainability in the automotive industry. (Source: [17])

These challenges necessitate a multifaceted approach, combining strategic planning, transparency, and rigorous environ-
mental management to advance sustainability in the automotive industry.

In discussing the trends in the development of the automobile market, researchers identify several key areas [17; 18; 19;
20]:

1.  Electric vehicle (EVs) revolution: this trend is driven by advancements in battery technology, facilitating the growth
and adoption of electric vehicles.
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2. Hybrid technologies: these technologies offer enhanced fuel efficiency and reduced emissions, contributing to more
environmentally friendly transportation options.

3. Circular economy practices: emphasizing recycling, reusing, and reducing waste throughout the production cycle,
these practices aim to create more sustainable production processes.

4.  Carbon neutral initiatives: these initiatives encompass efforts to reduce the carbon footprint of car manufacturing, as
well as emissions from upstream supply chain processes and downstream life cycle phases such as distribution, use,
and end-of-life.

5. Smart and sustainable materials: the development and use of bio-based plastics, recycled fabrics, lightweight com-
posites, and other smart materials contribute to the sustainability of the automotive industry.

6. Shared mobility and connectivity: these concepts aim to reduce the overall nhumber of vehicles on the road and
promote the development of smart transportation systems.

7. Regenerative braking and energy recovery: these technologies are part of the broader search for sustainable and
energy-efficient transportation solutions.

8. Digital transformation: utilizing Artificial Intelligence (AI), the Internet of Things (IoT), and Digital Twins, this trans-
formation leads to predictive maintenance, optimized energy usage, and minimized waste.

These trends collectively indicate a significant shift towards sustainability, efficiency, and innovation in the automotive
industry.

AIMS AND OBIJECTIVES

The primary aim of this study is to analyze the economic and social factors influencing the production and adoption of
electric vehicles (EVs), with a specific focus on the role of Tesla as a leading EV manufacturer. The objectives include
examining the correlation between key variables such as oil prices, GDP, R&D investments, and government incentives on
Tesla's production, evaluating the advantages and challenges of EVs in global and Ukrainian markets, and exploring strat-
egies to enhance EV affordability, infrastructure, and innovation for sustainable development.

METHODS

Correlation analysis was chosen as the main method to identify and measure the relationships between Tesla's production
and various factors such as oil prices, GDP, R&D investment, and government incentives. This method allows the exami-
nation of how these factors influence Tesla’s production and the broader EV market. Regression is referenced indirectly in
the correlation analysis and subsidy-related data, focusing on the strength of relationships between subsidies and EV
adoption metrics. Comparative analysis was used to compare traditional gasoline vehicles (e.g., Skoda Octavia A8) and
electric vehicles (e.g., Nissan Leaf S) in terms of purchase price, maintenance costs, and long-term operational expenses.
A cost-benefit analysis was used to evaluate the financial and operational costs of EVs compared to traditional vehicles,
including subsidies, battery replacement costs, and maintenance expenses over a period of time. Qualitative analysis was
used to discuss social factors (e.g., demographic trends, environmental awareness, and public health concerns) and their
influence on EV adoption. The data were obtained from open sources on the review of electric vehicle markets in the world
[4; 13; 21].

RESULTS

In 2022 EVs sales exceeded 10 million. That resulted in more than 26 million electric cars roaming global roads in 2022,
representing a 60% uptake from 2021 [22]. Support from the state is a decisive factor in ensuring the stability and
development of, for example, Tesla. In the United States, this automaker benefits from government subsidies in the form
of tax credits, in particular, USD 8,500 per unit of production (Figure 3).

Elon Musk’s innovative electric vehicle companies such as Tesla and SpaceX collectively received USD 4.9 billion in gov-
ernment benefits, including tax preferences and soft loans, of which USD 2.4 billion was allocated to Tesla itself. This
amount includes USD 45 million from the US Department of Energy, write-offs of USD 517 million in loans and USD 1.3
billion tax credits from the state of Nevada as a reward for the construction of the Gigafactory [13]. Tesla has firmly

8 DOI: 10.55643/ser.4.54.2024.579


https://ser.net.ua/
https://www.fta.org.ua/

SOCIO-ECONOMIC RELATIONS IN THE DIGITAL SOCIETY
Volume 4 (54), 2024

established itself in the market of the premium segment of electric vehicles. Despite advances in making batteries cheaper,
the cost of electric vehicles may become unattractive without the help of government subsidies compared to diesel or
gasoline vehicles.

The given data in Table 1 shows that from an economic perspective, the world’s leading countries encourage their popu-
lation to purchase electric cars and switch to ecological energy. The main advantages of electric cars include a reduced
operating cost per 100 km, no harmful emissions, high efficiency (89-95% compared to 20-45% in internal combustion
engines), lower noise level and the ability to charge batteries at home.

Table 1. Subsidy-related metrics for electric vehicles across different countries around the world. (Source: calculated based on [4; 23; 24])

Country Subsidy rat}g/:;) total price Total subsidy amount (USD) One-ti?;::;:?f,zeniubsidy

South Korea 29 20,954 12,350
Denmark 39 19,554 18,700
Norway 47 16,203 15,200
China 25 15,324 13,260
USA 19 10,560 8,500
Spain 4 7,542 6,320
France 22 7,250 7,120
Netherlands 15 6,120 4,450
United Kingdom 16 5,430 4,730
Japan 11 4,740 3,860
Germany 14 4,520 3,800
Sweden 13 3,230 3,820
Switzerland 8 2,320 2,500
Portugal 3 1,300 410

Italy 1 120 120

The problems and prospects of the production of electric vehicles in the world and in Ukraine are extremely relevant in
the context of the global trend to reduce dependence on fossil fuels and the desire to reduce CO, emissions. Among the
main problems of the production of electric cars in the world are the high cost of batteries, which significantly affects the
final price of the car, the limited infrastructure of charging stations, which makes electric cars less attractive to consumers,
as well as difficulties in ensuring a sufficient amount of electricity from renewable sources. Ukraine, in turn, faces similar
problems: high import duties on electric vehicles and their components, as well as insufficient development of its own
technologies and production capacities in this area. The prospects for the development of electric cars in the world and in
Ukraine, in particular, remain as optimistic. The growing attention of governments and the private sector to the problem
of climate change is stimulating investment in the development of advanced battery technologies that can provide greater
efficiency and a longer life cycle at lower costs. The development of the infrastructure of charging stations and the
strengthening of international cooperation in the field of standardization of charging processes should increase the attrac-
tiveness of electric cars for consumers. In Ukraine, the development potential of electric vehicles is also related to the
ability to develop and implement its own innovative solutions, in particular, due to the high level of engineering potential
and the availability of significant resources for the production of "green" energy. The increase in the number of electric
cars on Ukrainian roads and the development of the domestic electric car market can be facilitated by initiatives to reduce
the tax burden on the import of electric cars and their components.

Let's turn to the production prospects of the Tesla company, which is the leader in the production of electric cars [23].
Currently, the Tesla company faces a lack of new advanced battery technologies, and therefore spends a lot of time on
analytical work, and prognoses for increasing competitiveness in the market. One of the promising solutions consists in
the development of a new electrolyte, the stability of which is lacking at high voltages. The use of a graphene battery
could significantly improve the performance of Tesla cars, increasing their range from the standard 417-539 km to 1000
km, while the charging time would be reduced to 5-10 minutes, provided that a powerful charger is used. The use of a
graphene battery could solve two key problems not only for Tesla but also for other electric car manufacturers: limited
range and long charging times. However, the commercialization of this technology will not happen soon.
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Comparing the twin cars (Table 2) — the gasoline Skoda Octavia A8 and electric Nissan Leaf S, it can be seen that their
bodies and mechanical elements are similar. The basic version of the electric car is almost no different from the full
configuration of a gasoline car in terms of equipment. There is potential for savings in operating costs, especially in battery
and electronics. Among the advantages of an electric car is a cheaper transmission and an electric motor, although other
elements of the power unit are about 40% of the base price. With the price of batteries and electronics falling, the
manufacturer's margin should increase. However, with reduced government subsidies in some countries, automakers will
have to lower the base cost of cars to keep electric cars' sales stable, which could lead to lower profits. Such an analysis
helps to better understand how the financial costs are distributed between these two types of vehicles in terms of USD.

The assessment of the growth potential of the electric vehicle market in Ukraine should be based on a comprehensive
analysis that includes not only sales volumes but also the cost of owning and operating these vehicles. Based on the data
(Table 2), the cost of covering a distance of 100 kilometres in an electric car is almost 13 times lower compared to a similar
trip in a gasoline car. Considering the maintenance costs during the first 5 years, we estimate that the average maintenance
for an electric Nissan Leaf S is about UAH 1,500, while for a gasoline Skoda Octavia A8, the average cost is about UAH
4,000. Thus, maintenance costs for electric car owners will be approximately 2.5 times lower.

Table 2. Comparative costs of a traditional car and an electric car, USD. (Source: calculated based on [4; 23; 24])

Cost elements Skoda Octavia A8 Nissan Leaf

Costs excluding transmission, USD 13,000 13,000
Gearbox, USD 894 350
Internal combustion engine, USD 2,000 0
Electric motor, USD 0 1,200
Fuel supply and exhaust system, USD 550 0
Power and charging electronics, USD 0 3,600
Battery, USD 0 6,000
Other costs 9,106 6,350
Total, USD 25,550 30,500

The owners of these cars bear the same costs for such needs as washing, parking, insurance, etc., provided that the
mileage is 75 thousand kilometres in 5 years (5*15 = 75) and there is no need for additional repairs for both cars, assuming
price stability. For fuel and maintenance of the Skoda Octavia A8, you will need to spend UAH 285,300, or USD 7,277.83,
for the Nissan Leaf S electric car, you will need to spend UAH 6,000, or USD 151.5. Taking into account the purchase price,
the total costs for five years will be: for the electric Nissan Leaf S — USD 30,500, for the gasoline Skoda Octavia A8 — USD
25,500. At the same time, a gasoline car is one and a half times cheaper than an electric car, but ten times more expensive
to maintain. Under current conditions, the costs of cars break even after about four years, or in the ninth year of their use.
The Nissan Leaf S battery is not eternal, and over time, within 7-8 years, its capacity can significantly decrease, it will be
necessary to replace it with a new one for USD 5000-6000, or a refurbished one for USD 1500-2000.

Taking into account the purchase of two new cars in Ukraine, the Skoda Octavia A8 wins in terms of economy, the
difference is almost USD 5,000. Also, the purchase of the Chademo charging station, which costs an additional USD 1,500,
is not included. It is also necessary to take into account the costs of heating in winter, which significantly reduces the
autonomy of electric cars. However, electric cars have their advantages, for example, the possibility of installing a two-
zone electricity meter to reduce the cost of charging at night and the profitable purchase of a used car. The most popular
electric car Nissan Leaf S can be bought from the US for USD 20,000-22,000, with low mileage and minimal loss of battery
capacity. Replacing multiple battery modules (usually 3-5) will cost USD 100-150 per module.

On the way to mass distribution of electric cars in Ukraine, there are a number of obstacles that must be overcome. In
particular, the cost of owning a mid-range electric car is comparable to a premium car with an internal combustion engine,
low charging rates do not compensate for the high purchase price, and insufficiently developed infrastructure in small
cities and long charging times are obstacles. One of the possible solutions is to increase the number of fast charging
stations and produce affordable electric cars for a wide range of consumers.

According to studies [25; 26], state instruments for stimulating the production and purchase of electric cars have a signif-
icant impact on the choice of this segment of cars by consumers compared to traditional ones. Table 3 shows that the
greater the government subsidies for the purchase of electric cars, the stronger the relationship between the factors. Data
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for regression analysis are given in Appendices 1, 2 and 3. Every year, with the increase in the volume of purchases of
electric cars, this connection will become stronger.

Table 3. Results of correlational analysis — 1. (Source: calculated based on [4; 23; 24])

Factor

Subsidy ratio to total price
(%)

Total subsidy amount (USD)

One-time purchase subsidy
amount (USD)

Subsidy ratio to total price (%)

1

Total subsidy amount (USD)

0.897149975

One-time purchase subsidy
amount (USD)

0.915538086

0.965811788

Since we chose the Tesla company as an example, we analyzed the production of these electric cars in the USA and how
much the state helps the Tesla company to develop. Based on the results of the research, a correlation analysis of the
most significant indicators affecting the growth in demand for Tesla cars was carried out (Table 4).

Table 4. Results of correlational analysis — 2. (Source: calculated based on [4; 23; 24])

Tesla R&D in- Government
Tesla produc- - US GDP (USD incentives for
Factor 3 . Oil price e vestment
tion (units) billion) Lo Tesla (USD
(USD billion) e
billion)

Tesla production (units) 1

Oil price 0.808924403 1

US GDP (USD billion) 0.975999766 0.7088722 1

Igﬁ')a R&D investment (USD bil- |4 914347039 0.9665316 0.839253544 1

Government incentives for Tesla | 957468385 0.7080231 0.94779449 0.864321568 1

(USD billion) ’ ’ ’ ’

Based on the correlation analysis, the following conclusions can be drawn:

1. There is a strong positive correlation between the production of Tesla electric cars and the price of oil. This means
that when the price of oil goes up, people are more likely to buy Tesla electric cars. This may be due to the fact
that electric cars are a more environmentally friendly and cost-effective alternative to diesel and gasoline cars when

oil prices are high.

2. There is a strong positive relationship between the production of Tesla electric cars and US GDP. This means that
wealthier countries tend to produce more Tesla electric cars. This may be due to the fact that people in richer
countries have more money to buy electric cars.

3. Thereis a strong positive relationship between Tesla's electric car production and R&D investment. This means that
countries that invest more in electric car research and development tend to produce more Tesla. This may be due
to the fact that greater investment in research and development leads to new technologies and more affordable

Tesla electric cars.

4. There is a positive relationship between the production of Tesla electric cars and government incentives. This
means that government subsidies and tax breaks for Tesla’s electric cars could stimulate their production. This may
be due to the fact that government incentives make Tesla electric cars more affordable for consumers.

5. Thereis a positive relationship between the production of Tesla electric cars and the infrastructure of charging
stations. This means that the development of the infrastructure of charging stations can make Tesla electric cars
more convenient to use, which can lead to an increase in their demand and production (more charging stations

make Tesla electric cars more practical for everyday use).

Table 5 illustrates the economic and social factors involved in the production of electric vehicles.
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Table 5. Economic and social aspects of EVs development.

Economic factors

Social factors

Purchasing power of consumers. The level of welfare in the country
where the manufacturer of electric vehicles operates affects the demand
for their products. Strong economies with high-income levels tend to drive
more demand for cars, including Tesla. On the other hand, during an eco-
nomic downturn, consumers may be more inclined to purchase affordable
alternatives rather than new cars;

Growing environmental awareness of the population, which leads to an
increase in demand for ecological products, including Tesla electric cars.
This is due to increasing concerns about climate change and air pollution;

Interest rates. The level of interest rates affects financing options for both
the EVs manufacturer and its customers. Low interest rates can allow
companies like Tesla to offer affordable financing plans, making the pur-
chase of an electric car more attractive. Conversely, high interest rates
can increase the cost of borrowing, making new cars less affordable for
consumers;

Demographic factors, such as income distribution and the age of the pop-
ulation, which also affect demand for Tesla. Younger generations are
more inclined to use electric vehicles, and people with higher incomes are
willing to pay for Tesla's advanced features and technology;

Fuel prices. Changes in the price of gasoline and other fuels affect how
attractive electric cars look compared to cars with traditional engines.
With lower running costs, electric vehicles are becoming more attractive
to consumers when fuel prices rise.

Concern for health, which leads to the growing popularity of ecological
types of transport, such as Tesla electric cars. People who are concerned
about the negative impact of air pollution on health, more often choose
ecological alternatives.

The world is rapidly entering the era of electric cars, which has significant and multifaceted consequences. On the one
hand, this opens new opportunities for the development of the economy, energy and ecology. The growth of the electric
car market stimulates the creation of new jobs, gives impetus to the development of related industries, and contributes to
reducing dependence on fossil fuels and improving the state of the environment.

DISCUSSION

The results of this correlation analysis suggest that there are several factors that may influence Tesla’s production. These
factors include the price of oil, US GDP, investment in research and development, government incentives. Based on the
conducted analyses, it can be emphasized that the global transition to the production and use of electric vehicles is a
critically necessary response to climate change, the reduction of fossil fuel reserves, and the growing need for sustainable
development. This transition helps increase energy efficiency, reduce dependence on oil, and improve air quality in cities
by reducing emissions of harmful substances.

CONCLUSIONS

Economic aspects of electric cars production include lower running costs for electric vehicles compared to fossil fuel vehi-
cles, although the initial cost of electric vehicles is still high. However, with the growth of production scale, innovation and
government incentives, the cost of electric cars tends to decrease, making them more affordable for a wide range of
consumers. Electric vehicles also contribute to the creation of new jobs and the development of technologies in the field
of batteries, electronics and software. Social aspects of electric cars production include improving the quality of life by
reducing air and noise pollution in cities. The development of electric mobility also provides new opportunities for integra-
tion with modern concepts of urban transport, such as car sharing and intelligent transport systems, which contributes to
more efficient use of vehicles and a reduction of the transport load on the infrastructure. Thus, despite the challenges
associated with the need to reduce the cost of electric cars, develop the infrastructure of charging stations and ensure
access to stable sources of green energy, the transition to electric cars has a significantly positive impact on both the
economy and society as a whole. Promoting the production and adoption of electric vehicles is an important step towards
a sustainable future.
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Lnyrornonscekmi O., Koaireys /1., Isawyk f0., Jlormw O., CoBupa 4.
PO3BUTOK PUHKY EJIEKTPOMOBIJIIB 3 AKLLEHTOM HA EKOJIOINI4YHICTb

YnpoaoBx OCTaHHIX POKiB CBITOBMI TPAHCMOPTHUIA CEKTOP aKTUBI3yBaBCS B HaMpsIMi nepexosly Ha enekTpomobini, wo npa-
LIIOIOTb Ha BiAHOBMNIOBAHUX [DKepeniax eHeprii. EkcnepT NporHo3ytoTb 3poCcTaHHsa poni enekTpoMobiniB y NpoBigHMX eko-
HOMiKax Yepe3 BUCHAXEHHS BMKOMHOMO rMasnvea Ta HasiBHOCTI WKIAIVMBUX BUKWAIB Bifi ABUIYHIB BHYTPILLUHLOMO 3ropsiHHS.
3poCTaHHs UiH Ha eHeproHoCii Ta >XOPCTKi eKoNorivyHi HopMM e BinbLLoK0 Mipol CTUMYIIIOKTL Lel nepexia. OCHOBHO
METOI0 HayKoBOI PO6OTM € BUBYEHHS B3aEMO3B'I3KY MiDK BUPOBHMUTBOM enekTpoMobinis, AepXaBHUMKM cybcnaiamu, uiHamm
Ha HadTy, BBl Ha ayLly HaceneHHs Ta iHBECTULLSIMU B JOCNIDKEHHS 1 po3pobku. OCHOBHMM MeTOA0M 06paHo Kopensuin-
HUWIA aHanis, ane Ans Bisyanisauii BAKOPUCTAHO TakoX rpacdiyHui MeToA. YCTaHOBMEHA 3HaYHa NO3WUTMBHA KOpensLis Mix
BMPOBHMUTBOM enekTpoMobinis Tesla Ta WiHOO Ha HadTy, Ska BKA3ye Ha Te, WO BULi LiHW Ha HadTy pobnsTe enekTpo-
Mob6ini Tesla 6inbw NpuBabnnBolo, eKOHOMIYHO e(heKTUBHOIO Ta EKOSIOMYHO YMCTOD aNlbTEPHATMBOK 6eH3MHOBMM i Anze-
NbHUM aBTOMOGINSIM. Ha OCHOBI NMpoOBEAEHOMO aHasi3y MOXHa KOHCTaTyBaTy, WO rnobasbHuiA nepexia Ao BUpo6HUUTBA Ta
BMKOPUCTaHHS enekTpoMobiniB € KpUTUYHO HeobXigHOK BIAMOBIAAK HA 3MiHY KiMaTy, CKOPOYEHHS 3amnaciB BMKOMHOIO
nanvBa Ta 3poCTaHHs NMoTpebu cTanoro po3sBuTKy. Llel nepexia gonoMarae niasuWLMTU eHeproedekTUBHICTb, 3MEHLIUTU
3aM1eXHICTb Bif HAaTW 1 NOKPALUMTM SIKICTb MOBITPS B MiCTaX 3@ PaxyHOK 3MEHLLEHHS! BUKUAIB LWKIAIMBUX PEYOBUH.

KnrouoBi cnosa: enekTpoMobini, TpaHCMopTyBaHHS, CTilkicTb, Bukuam CO,, aBTOMOGifIbHa NMPOMUCIIOBICTL

JEL Knacudikauia: C3, Q5, R4
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APPENDIX

fA
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Appendix 1. Data for regression analysis — 1. (Source: [4,; 23; 24])

Country Subsidy ratio to total price, % Total subsidy amount, USD One-time pul:;lll)ase subsidy,

South Korea 29 20,954 12,350
Denmark 39 19,554 18,700
Norway 47 16,203 15,200
China 25 15,324 13,260
USA 19 10,560 8,500
Spain 4 7,542 6,320
France 22 7,250 7,120
Netherlands 15 6,120 4,450
United Kingdom 16 5,430 4,730
Japan 11 4,740 3,860
Germany 14 4,520 3,800
Sweden 13 3,230 3,820
Switzerland 8 2,320 2,500
Portugal 3 1,300 410

Italy 1 120 120

Appendix 2. Data for regression analysis — 2. (Source: [4; 23; 24])

Costs Nissan Leaf S SkodaA(;ctavia
Car cost, USD 30,500 25,550
Operating expenses, USD 1,200 10,000
Total expenses over 5 years, USD 31,700 35,550
Electricity/Fuel cost over next 5 years, USD (exchange rate USD = UAH 39.16 as of 10.04.2024) 151.5 7,277.83
Service maintenance (every 15,000 km) over 5 years, USD (exchange rate USD = UAH 39.16 as of 10.04.2024) 191.52 510.73
Internal combustion engine / Electric motor 1,200 2,000
Fuel supply and exhaust system 3,600 550
Gearbox 350 894
Battery 6,000 -
Annual mileage, thousand km 15 15
Operating period, years 5 5

Appendix 3. Data for regression analysis — 3. (Source: [4,; 23; 24])

Year Tesla(z::;:st;ction Oil price (USD) us GDEO(:)SD bil- ;Zﬂ: (TJS;DD 'I:‘I’If:'t‘-) Gog::;n;:;l ':_':s‘lc: "
(USD billion)

2019 367,500 14.7 21,443.90 2.15 0.5

2020 509,700 21.41 20,892.90 3.5 1.00

2021 936,172 42.13 23,025.40 4.8 1.50

2022 2,056,360 102.82 25,300.70 5.6 2.00

2023 3,000,000 110.00 26,500.00 15.00 2.50
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