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1. Introduction 1 

Ecology, technological progress, developed charging infrastructure and government 2 

subsidy programs are the key elements that make up a comprehensive picture of the electric car 3 

industry. The electric car market has significant development potential, making it a subject of 4 

particular interest in recent years. Additionally, it is strongly related to the growing ecological 5 

awareness of society. In the face of the growing problem of climate change, electric cars are 6 

becoming more and more attractive to consumers looking for environmentally friendly 7 

solutions.  8 

The negative impact of traditional combustion vehicles on the environment has led to 9 

increasingly stringent emission standards around the world, which positively impacts the 10 

market for vehicles with alternative drives, such as electric drives (Śliwka, Łyko, Pomykała, 11 

2015). Due to the limited amount of energy resources, there is a growing need to use alternative, 12 

environmentally friendly energy sources. Additionally, many energy resources are located in 13 

politically unstable areas, which encourages to take steps to become independent from this 14 

resource (Sienkowicz, Drzewosz, 2013). For example, in response to the energy crisis caused 15 

by Russia's invasion of Ukraine, the European Commission adopted the REPowerEU plan in 16 

May 2022, aimed at weakening the dependence of European Union member states on Russian 17 

fossil fuels. Electromobility implements the assumptions of sustainable development by:  18 

 promoting renewable energy sources, 19 

 reducing carbon dioxide emissions (Buberger, 2022), 20 

 improving air quality, 21 

 supporting technological innovation (Schill, 2020). 22 

The fear of insufficient range of an electric vehicle is the main obstacle to the adoption of 23 

electric cars (Liao, Wolin, van Wee, 2017). Another factor discouraging the purchase of  24 

an electric car is the high price of an electric vehicle compared to a traditionally powered vehicle 25 

(Lebeau et al., 2013). Technological progress, focused on improving electric vehicles and their 26 

components, aims to eliminate these barriers. Innovations aimed at improving battery 27 

performance, extending vehicle range and improving energy management systems make 28 

electric cars increasingly competitive with traditional vehicles powered by combustion engines. 29 

The purpose of the paper is to identify the factors shaping the sales volume of passenger 30 

electric cars in European regions that differ not only in geographical location but also in the 31 

level of advancement of the electric car market. The study is part of the sustainable development 32 

trend. The research hypothesis assumes that the sales of electric passenger cars in countries 33 

from different regions of Europe are not determined by the same factors. 34 

To achieve the aim of the study, annual data covering the period 2012-2022 were used, 35 

coming from five European countries representing different levels of development in terms of 36 

both geography and the degree of implementation of sustainable development goals,  37 
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and therefore interest in electric cars. The Gretl program was used to estimate econometric 1 

models.  2 

The paper is organized as follows. After the introduction, section two is devoted to the 3 

Sustainable Development Goals. The third concerns the electric car market. It describes the 4 

specificity of this market. Then its development in the world was characterized.  5 

The next subsection identifies potential factors determining the level of electric car sales 6 

resulting from a review of the literature and economic theories. The last subsection provides  7 

a justification for the selection of European countries for which the analyzes were carried out. 8 

The fourth section describes the research methodology, and the fifth section presents the results 9 

and discussions. The paper ends with a summary and references. 10 

2. Importance of sustainable development goals 11 

In 2015, all United Nations countries signed "The 2030 Agenda for Sustainable 12 

Development". This agenda was a common position of states on activities related to improving 13 

the lives of citizens, reducing poverty, and saving the planet. These activities were defined as 14 

The Sustainable Development Goals (SDGs), also known as the Global Goals. They encourage 15 

all countries to take action to eliminate poverty in the world and protect the planet by 2030  16 

so that all can enjoy peace and prosperity.  17 

There are seventeen of these goals, followed by 169 targets. Their integrated nature was 18 

assumed. It was assumed that activities in one area would influence results in other areas. 19 

Development, treated as sustainable, refers to three areas: social, economic, and environmental 20 

development (United Nations, 2024). The list of all goals is given in Table 1. 21 

Table 1. 22 
Sustainable Development Goals 23 

SDG no Goal SDG no Goal SDG no Goal 

SDG 1 No poverty SDG 7 Affordable and clean 

energy 

SDG 13 Climate action 

SDG 2 Zero hunger SDG 8 Decent work and 

economic growth 

SDG 14 Life below water 

SDG 3 Good health and 

well-being 

SDG 9 Industry, innovation 

and infrastructure 

SDG 15 Life on land 

SDG 4 Quality education SDG 10 Reduced inequalities SDG 16 Peace, justice, and 

strong institutions 

SDG 5 Gender equality SDG 11 Sustainable cities and 

communities 

SDG 17 and Partnerships for 

the goals 

SDG 6 Clean water and 

sanitation 

SDG 12 Responsible 

consumption and 

production 

  

Source: own presentation based on https://sdgs.un.org/.  24 
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One of the SDG goals, marked as 13, is to prevent global warming. Many factors influence 1 

the climate. Pro-ecological activities can be carried out on many levels. The first step is to use 2 

secondary raw materials by recycling paper, plastic, glass, and metal. Another is the repeated 3 

use of packaging, another is the purchase of organic products or a reduction in the purchase of 4 

meat products. Goal 13 assumes reducing gas emissions by 43% by the end of 2023 and then 5 

to zero by 2050 (SDGS, 2024). The implementation of individual goals varies between 6 

countries. Research conducted by Chmielewski et al (2024) indicated that the leading country 7 

in Europe to achieve goal SDG13, concerning the climate changes, is Malta, while Hungary 8 

and Lithuania performed the worst. The goal can be achieved by changing ways of transport 9 

from passenger cars to bicycles or public transport. Another possibility, requiring significant 10 

financial outlays, is to choose electrically powered cars that emit smaller amounts of gases than 11 

traditional cars. This solution is becoming more and more common in the modern world due to 12 

the need to implement the SDG goals. 13 

3. Electric cars market  14 

3.1. Specificity of the electric car market 15 

An electric vehicle is a motor vehicle whose functioning is based only on electricity 16 

accumulated by connecting the car to an external power source. A hybrid car combines both 17 

combustion and electric drive. In the case of hybrids, electricity is accumulated in the same way 18 

as in electric cars (Ustawa…, 2018). Passenger cars may differ in the share of electric drive in 19 

their design. Therefore, the following types of these vehicles can be distinguished (PSPA 20 

Report, 2020): battery electric vehicles (BEV), plug-in hybrid electric vehicles (PHEV), 21 

extended-range electric vehicles (EREV) and fuel cell electric vehicles (FCEV).  22 

Technologies important for the electric car market are developing around the world,  23 

such as wireless charging, intelligent power grid, V2H (vehicle-to-home) function,  24 

V2G (vehicle-to-grid) function, connected vehicles (CVs) vehicles) and autonomous  25 

vehicles (AVs).  26 

The electric car market is closely related to the available charging infrastructure. 27 

Investments in charging stations both in urban areas and along communication routes make the 28 

use of electric cars more and more convenient and accessible to users. The growing number of 29 

electric cars requires the expansion of charging station infrastructure. As the number of 30 

charging stations increases, concerns about the limited range of electric vehicles are starting to 31 

disappear, which causes increased consumer confidence in this type of solution. The methods 32 

of charging batteries in electric vehicles include methods such as (Piąstka, Jajczyk, Bednarek, 33 

2020):  34 
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 Plug-In charging, 1 

 charging via pantograph, 2 

 wireless charging, 3 

 charging by replacing batteries. 4 

While making the decision to buy electric cars, consumers are guided by three key 5 

motivations. Firstly, reducing the carbon footprint is an important factor, with eco-conscious 6 

buyers opting for zero or low-emission vehicles, often willing to pay more for an eco-friendly 7 

choice. Secondly, the benefits of owning an electric car, such as free parking or the ability to 8 

use bus lanes, are an additional incentive for drivers. Another important factor is the desire to 9 

save money, especially thanks to various government subsidies that make electric vehicles  10 

an economical choice, especially in times of rising fuel prices (McKinsey, 2014). 11 

3.2. Development of the electric car market 12 

The electric vehicle market has a long history, dating back to the 19th century when the first 13 

electric vehicles were created. These included the Electrobat, a vehicle constructed by engineer 14 

Henry G. Morris and chemist Pedro G. Salom. Electric vehicles seemed to be a promising 15 

alternative to cars powered by combustion engines. However, their popularity did not last long 16 

(PSPA Report, 2020).  17 

The next wave appeared in the 1990s. During this period, concerns about global warming 18 

increased and specific legislative actions were introduced, such as California's Zero Emissions 19 

Vehicle (ZEV) ordinance. This resulted in increased interest in electric passenger vehicles.  20 

In the 1990s, the first mass-produced hybrid vehicles, such as the Toyota Prius, appeared and 21 

gained mass market popularity. Their success accelerated the development of electric drive 22 

technologies, creating new opportunities and prospects for the future of road transport.  23 

The third wave occurred in the early 21st century. At that time, the main factor driving the 24 

development of technology was the growing crisis related to oil dependence and concerns about 25 

its depletion. The increase in fossil fuel prices prompted the search for alternative energy 26 

sources, which in turn contributed to the further development of electric vehicles. In 2003,  27 

Tesla Motors was founded, the company known today as Tesla Inc. Their first product was the 28 

Roadster sports car, which revolutionized the perception of electric vehicles, showing that they 29 

could not only be ecological, but also fast and efficient. The roadster has become a symbol of 30 

the new era of electric mobility, attracting the attention of both consumers and car 31 

manufacturers. 32 

In recent years, interest in the electric car market has increased. In 2022, record sales of 33 

BEVs were recorded, as shown in Figure 1. 34 
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 1 

Figure 1. Number of BEVs sold worldwide in 2012-2022. 2 

Source: own presentation based on data provided by the International Energy Agency (IEA) in Global 3 
EV Outlook 2023. 4 

In the years 2012-2022, the number of BEVs sold increased from 58,000. in 2012 to  5 

7.3 million. Above-average growth occurred between 2020 and 2022, when the number of 6 

BEVs sold increased by as much as 5.3 million, more than tripling in just two years.  7 

In the global car market, SUVs and larger models dominate both in the electric and combustion 8 

segments. In the United States, larger vehicles carry less stringent fuel economy standards, 9 

which encourages automakers to increase vehicle size to qualify as a light commercial vehicle. 10 

In 2022, approximately 16% of all SUVs sold were electric. Additionally, less than 40% of all 11 

available BEV models in 2022 are SUVs. In the same year, in China and Europe, SUVs and 12 

large models accounted for as much as 60% of available BEV models. However, the larger the 13 

vehicle, the more expensive the purchase price, and this creates significant affordability issues 14 

across the market, which may constitute a barrier to EV adoption, especially among lower-15 

income households. For this reason, some countries make it easier for citizens to buy an electric 16 

car by pursuing policies supporting electromobility (IEA, 2023). For example, in 2022, 17 

Scotland introduced the possibility of obtaining an interest-free loan for used electric vehicles 18 

(Energy Saving Trust, 2024). Australia offers interest-free loans of up to AUD 15,000,  19 

with a repayment period of up to 10 years (Sustainable Household Scheme, 2024).  20 

In France, however, social leasing is offered, enabling low-income households to rent  21 

an electric car for a monthly fee of around EUR 100 (Ecologie, 2024). 22 

In recent years, the EV market has undergone dynamic changes, influenced by factors such 23 

as economic growth and technological progress. The leaders in the BEV market are China, 24 

Europe, and the United States.  25 

China maintains its position as the world leader in the electric car market. This country 26 

dominates both the production of batteries and vehicle components. In 2022, China's share in 27 

electric car exports was 35%. Additionally, China accounts for approximately 75% of global 28 

battery production capacity. The share of electric and plug-in hybrid cars in China's total vehicle 29 

sales rose to 29% in 2022, exceeding the country's 2025 target of 20% for new energy vehicles 30 

(NEVs). In comparison, in 2021 the share was 16%, which means a significant increase in one 31 

year (IEA, 2023). 32 
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In 2022, sales of fully electric vehicles increased by almost 63% compared to the previous 1 

year, reaching an impressive 4.4 million units, as shown in Figure 2. 2 

 3 

Figure 2. Number of BEVs sold in China in 2012-2022. 4 

Source: own presentation based on data provided by the International Energy Agency (IEA) in Global 5 
EV Outlook 2023. 6 

In 2012, the number of BEVs sold was only 9,600, in 2015 sales exceeded 150,000,  7 

and in 2017 already 470,000. The most popular models of fully electric vehicles in 2022 were 8 

Wuling Mini BEV, Tesla Model Y, and BYD Dolphin, as shown in Figure 3. 9 

 10 

Figure 3. Most popular BEV models in China by number of vehicles sold in 2022 compared to 2023 11 
sales. 12 

Source: own presentation based on data provided by Yiche. 13 

China has been supporting the development of electromobility for years through various 14 

measures on both the demand and supply sides. This policy includes, among others: subsidies 15 

for consumers and producers, as well as partnerships with international car manufacturers. 16 

Recent years have seen rapid growth in electric vehicle sales in the United States, even as 17 

overall car sales in the country have declined. In 2022, sales of fully electric cars increased by 18 

as much as 70%. As a result, as seen in Figure 4, approximately 800,000 electric vehicles were 19 

sold in 2022. 20 
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 1 

Figure 4. Number of BEVs sold in the US in 2012-2022. 2 

Source: own presentation based on data provided by the International Energy Agency (IEA) in Global 3 
EV Outlook 2023. 4 

Between 2012 and 2014, sales hovered around low levels, starting at 15,000 in 2012 and 5 

gradually increasing to around 63,000 in 2014. Then, between 2015 and 2017, sales increased, 6 

exceeding 100,000 vehicles in 2017. The most dynamic growth occurred in the years 2018-7 

2022, where the number of BEVs sold increased from 240,000 in 2018 to as many as 800,000 8 

in 2022, which was more than a threefold increase in just four years. Tesla dominates the market 9 

in the United States, as seen in Figure 5. Model Y and Model 3 took first and second place, 10 

respectively, with Model Y reporting sales of 251,974 units and Model 3 achieving 211,618 11 

(PwC Strategy& Electric Vehicle Sales, 2022). 12 

 13 

Figure 5. Most popular BEV models in the US by number of vehicles sold in 2022.  14 

Source: own presentation based on the PwC Strategy& Electric Vehicle Sales Review Q4-2022 report. 15 

According to the American Automobile Association (AAA), as many as a quarter of 16 

Americans are willing to buy an electric car as their next vehicle. The main concerns among 17 

respondents were the price of the vehicle and insufficiently developed charging infrastructure 18 

(AAA Research, 2024). 19 
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In Europe, the sales volume of electric cars continues to grow, as seen in Figure 6. In 2022, 1 

BEV sales increased by 30% compared to 2021. However, in 2021, these sales increased by 2 

65% compared to the previous year. 3 

 4 

Figure 6. Number of BEVs sold in Europe in 2012-2022. 5 

Source: own presentation based on data provided by the International Energy Agency (IEA) in Global 6 
EV Outlook 2023. 7 

The slowdown in growth is noticeable in the context of exceptional growth in electric car 8 

sales in 2020 and 2021. During this time, car manufacturers were adapting their corporate 9 

strategies to meet the European Union's stricter CO2 emissions standards for passenger cars 10 

and commercial vehicles in 2019. The new regulations cover the period from 2020 to 2024, 11 

moreover, the European Union plans to tighten them further from 2025 (European Commission, 12 

2023). In recent years, not only have the prices of gasoline and diesel oil for combustion 13 

vehicles increased, but in some cases, the price of electricity has also increased noticeably, 14 

which has meant higher production costs for both combustion and electric cars. 15 

In recent years, there has been an increase in interest in electric vehicles from both producers 16 

and consumers. This is evidenced by the increase in the number of available BEV models in 17 

Europe. Particularly impressive growth occurred between 2020 and 2022, where the number of 18 

available models increased from 97 to 253 (European Alternative Fuels Observatory, 2024). 19 

3.3. Determinants of electric car sales 20 

Over recent years, many studies have been conducted to define the factors influencing the 21 

sales of all-electric cars. Particular attention was paid to factors such as:  22 

 socio-economic factors, 23 

 psychological and social factors, 24 

 technological factors, 25 

 government support, 26 

 market and economic conditions.  27 
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Zhang, Yu and Zou (2011) showed that variables such as income and education influence 1 

Chinese citizens' EV purchasing decisions. In Sweden, Westin, Jansson and Nordlund (2018) 2 

also examined the factors influencing the decision to own an electric car using logistic 3 

regression analysis. The focus was on sociodemographic characteristics, geographical 4 

conditions and personal norms. Sociodemographic characteristics such as age and education 5 

level have been shown to increase the propensity to own an electric car. Results from a more 6 

recent study by Nazari et al. (2019) conducted on residents of the United States suggest that  7 

an increase in disposable income leads to the purchase of a car regardless of its type of drive. 8 

In recent years, it has also been examined whether owners of electric and traditional cars differ 9 

in socioeconomic factors. Simsekoglu (2018) showed that buyers of electric cars often have 10 

higher incomes and better education compared to buyers of conventional cars. High income 11 

allows you to cover the costs associated with purchasing an EV.  12 

The relationship between ecological awareness and the expression of interest in purchasing 13 

an electric car was also examined. As a study by Egbue and Long (2012) suggests, consumers 14 

who are environmentally aware and committed to reducing their carbon footprint may not 15 

decide to purchase an electric vehicle if it is powered by electricity from coal or natural gas.  16 

Additionally, Thøgersen and Ebsen (2019) suggest that people are more willing to purchase 17 

electric vehicles if they perceive their increasing acceptance and positive reception in their 18 

social circles. The limited range of electric vehicles and insufficiently developed charging 19 

infrastructure constitute barriers to electromobility. Alanazi (2023) proposed that to effectively 20 

encourage consumers to purchase electric cars, the focus should be on improving the 21 

performance of these vehicles and improving battery technology. Hall and Lutsey (2017) 22 

emphasize that a developed charging infrastructure is necessary for the transition to 23 

electromobility, as it reduces concerns about the vehicle's range among potential buyers of 24 

electric cars. Also, Illmann and Kluge (2019) showed that charging speed is more important to 25 

consumers than the number of available charging points. This research suggests that investing 26 

in fast-charging technology may be more effective than increasing the number of lower-power 27 

chargers. 28 

Government support in the form of incentives such as tax breaks, privileges, and financial 29 

subsidies is one of the most frequently taken into account factors when examining the demand 30 

for electric cars. Jenn, Springel, and Gopal (2018) showed that every $1,000 in rebates or tax 31 

credits increases average BEV and PHEV sales by 2.6%. Xue et al. (2021) used a panel model 32 

with random effects and confirmed that tax breaks have a positive impact on the development 33 

of the EV market. Rietmann and Lieven (2019) found that a wide range of policy incentives in 34 

a given country leads to a higher market share of electric cars. A study conducted by Tang and 35 

Sun (2019) used a linear regression model to analyze the factors influencing the sales of electric 36 

vehicles. The price of crude oil has been shown to influence NEV sales. In a more recent study, 37 

Gong (2022) used a fixed-effects panel model to examine the relationship between NEV sales 38 
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and fuel prices and showed that there was a relationship between EV sales and gasoline prices, 1 

with gasoline price having a greater impact on EV sales than the price of crude oil.  2 

To sum up, the review of research on the factors influencing the electric car market shows 3 

that consumer decisions in this area are complex and depend on many factors. Further research 4 

in this area is necessary to better understand these relationships and enable more effective 5 

promotion of sustainable mobility and support the development of this industry. 6 

According to economic theories, the factors that influence the demand for cars may be 7 

education, income, the price of gasoline, the price of crude oil, and the availability of fast 8 

charging points. Education may influence the acceptance and purchase of new technologies, 9 

which is in line with the theory of diffusion of innovations. The higher the level of education, 10 

the greater the ecological awareness and willingness to adopt new, ecological technologies, 11 

such as electric cars (Rogers, 1983). According to Engel's law, the higher the income,  12 

the greater the share of spending on luxury goods in total expenditure. Due to their price, electric 13 

cars are still treated as luxury goods. High income may mean a greater ability to invest in more 14 

expensive but more innovative solutions, such as electric cars. The price of gasoline may 15 

influence the decision to purchase electric cars, according to rational choice theory.  16 

The relatively high increases in gasoline prices observed in recent years may encourage 17 

consumers to choose more economical alternatives to traditional passenger cars, such as BEVs. 18 

The price of oil can influence fuel prices and, consequently, consumer decisions, again in line 19 

with rational choice theory. Fluctuations in oil prices may encourage the purchase of electric 20 

cars. The availability of fast charging points for electric cars may reduce the risks associated 21 

with the use of electric cars. This is consistent with the perceived risk theory. Easy access to 22 

fast charging increases the convenience and practicality of using BEVs, which may increase 23 

their sales. The availability of fast charging infrastructure is crucial for potential BEV buyers, 24 

who are often afraid of problems with vehicle range and charging - its time and availability. 25 

3.4. Electric car markets for empirical analysis 26 

To examine the factors influencing the development of the electric passenger car market in 27 

Europe, it is worth focusing on the geographical and cultural diversity of the region. Therefore, 28 

the following countries were selected for the study: Germany, the United Kingdom, Norway, 29 

Spain and Poland. These countries differ not only in their geographical location but also in the 30 

dynamics of the development of the electric car market. According to EuroVoc, the European 31 

Union's official multilingual thesaurus, Europe can be divided into the following regions: 32 

Northern Europe, Southern Europe, Western Europe, and Central and Eastern Europe.  33 

Germany, as the dominant country on the BEV market in Europe, represents the western 34 

region of Europe. This country has been distinguishing itself from other European countries for 35 

years in terms of the number of registrations and sales of electric cars. In 2023, as many as 36 

524,219 new BEVs were registered (ACEA, 2023). Additionally, Germany is an important 37 

country for the European Union, both economically and politically (eu2020, 2020). The most 38 
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popular BEV models in 2023 were: Tesla Model Y, Volkswagen ID. 4, and Skoda Enyaq 1 

(EAFO, 2024). In the same year, the number of publicly available charging points was 108,000, 2 

of which 21,000 points were fast charging and 87,000 were slow charging (IEA, 2024).  3 

The national system of incentives and regulations supports the development of the electric 4 

vehicle market. The tax benefits include a 10-year tax exemption for electric-only vehicles 5 

registered until December 31, 2025. The tax exemption is valid until December 31, 2030 6 

(Wappelhors, 2020). In December 2023, the Federal Office for Economic Affairs and Export 7 

Control (BAFA, germ: Bundesamt für Wirtschaft und Ausfuhrkontrolle) announced the sudden 8 

termination of the subsidy program for the purchase of electric cars (BAFA, 2024). 9 

The United Kingdom, also part of Western Europe, left the European Union but nevertheless 10 

remained one of the largest electric car markets in Europe, making it an important representative 11 

of this region (SMMT, 2024). In 2023, the Tesla Model Y, MG4 EV and Audi Q4 e-tron were 12 

the most popular BEV models. In the same year, 314,688 electric cars were registered (EAFO, 13 

2024). The government supports the development of charging infrastructure and offers 14 

subsidies for the installation of charging points through initiatives such as the Electric Vehicle 15 

Homecharge Scheme (EVHS) and the Workplace Charging Scheme (WCS), (Department for 16 

Transport, 2023). 17 

Norway, as a representative of Northern Europe, has the largest share of electric cars in 18 

passenger vehicle registrations in the world. In 2023, the share of BEVs in new registered 19 

passenger cars was as high as 82.4%, making Norway a world leader in the adoption of electric 20 

vehicles (OFV, 2024). In 2023, the most popular car model was the Tesla Model Y, which 21 

reached 23,088 registrations. This was followed by the Volkswagen ID.4 and Skoda Enyaq 22 

models, with 6,614 and 5,906 registrations respectively. In 2022, the total number of newly 23 

registered BEV passenger cars amounted to 138,287 (EAFO, 2024). Norway continues to 24 

encourage the use of electric vehicles, including VAT exemption and tax breaks for companies. 25 

In addition, people using electric cars receive benefits in the form of reduced road tolls and the 26 

ability to use bus lanes (Norwegian EV policy, 2024). 27 

Spain, representing Southern Europe, has seen a significant increase in BEV sales in recent 28 

years, with 33,000 units sold in 2022 and 57,000 units sold in 2023, demonstrating the growing 29 

interest in electric vehicles. In 2023, the number of publicly available charging points was 30 

25,600, including 6,600 fast charging points and 19,000 slow charging points (IEA, 2024).  31 

In the same year, the most popular BEV models were Tesla Model Y, Tesla Model 3, and MG4 32 

EV (EAFO, 2024). Spain supports the development of electromobility through initiatives such 33 

as the Moves program. The third edition of the program, known as Moves III, aims to make it 34 

easier for citizens to purchase electric cars through financial support and the development of 35 

charging infrastructure. The program budget is partially financed by the European Regional 36 

Development Fund (ERDF). The program includes subsidies, the amount of which depends on 37 

the vehicle category (Programa Moves III, 2024). Spain represents a relatively small but 38 

growing market in terms of electric car sales. 39 
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Poland, representing Central and Eastern Europe, is characterized by a slower pace of 1 

development of the BEV market compared to Western and Northern European countries.  2 

In 2023, the share of BEVs in newly registered passenger cars was 3.6%, slightly more than in 3 

the previous year (PZPM, 2023). In the same year, the number of newly registered electric cars 4 

was 17,083. The most frequently purchased models were Tesla Model Y, Tesla Model 3 and 5 

Audi Q4 e-tron (EAFO, 2024). The Polish government offers citizens support for the purchase 6 

of electric cars through the "My Electrician" program, which aims to minimize the emission of 7 

harmful substances into the environment by co-financing the purchase or leasing of zero-8 

emission vehicles (National Fund, 2024). The countries mentioned above differ in the share of 9 

electric cars in newly registered vehicles, as can be seen below in Figure 7. 10 

 11 

The category "others" includes full and mild hybrids, fuel-cell electric vehicles, natural gas vehicles, LPG, 12 
E85/ethanol, and other fuels. 13 

Figure 7. New car registrations by power source in selected countries in 2023. 14 

Source: own presentation based on data provided by the European Automobile Manufacturers 15 
Association (ACEA). 16 

To identify the factors shaping the demand for electric cars in various regions of Europe, 17 

we focused on five countries: Germany, the United Kingdom, Norway, Spain and Poland.  18 

These countries differ in many aspects, including geographical location, but also the degree of 19 

development of the electric car market. The data used in the study are annual and cover the 20 

years 2012-2022. 21 
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Based on a review of the literature and economic theories, variables were selected that could 1 

potentially be factors influencing the level of electric car sales. The proposed linear model took 2 

the form: 3 

𝐵𝐸𝑉𝑡 = 𝛽0 + 𝛽1𝐸𝐷𝑈𝐶𝑡 + 𝛽2𝐼𝑁𝐶𝑀𝑡 + 𝛽3𝑃𝑉𝑡 + 𝛽4𝑆𝐹𝑆𝑡 + 𝛽5𝑁𝐹𝑆𝑡 + 𝛽6𝐶𝑅𝑈𝐷𝐸𝑡 + 𝜀𝑡 (1) 4 

where: 5 

BEV – number of electric cars sold (units), 6 

EDUC – share of people with higher education in the population (%), 7 

INCM – median equivalent net income (national currency) for Germany, Norway, Spain and 8 

Poland; median gross income for the UK (£), 9 

PV – price for 1,000 liters of 95-octane unleaded motor gasoline (national currency), 10 

SFS – share of fast chargers in publicly available charging points (%), 11 

NFS – number of fast chargers (units), 12 

CRUDE – average crude oil price ($/bbl), 13 

𝛽0, 𝛽1, … , 𝛽6 – structural parameters, 14 

ε – error term. 15 

 16 

The model proposed was estimated in the gretl program. The ordinary least square 17 

estimation method (OLS) was in use. The first step of verification of the model was a qualitative 18 

assessment of the compliance of the signs and values of structural parameters with economic 19 

theory. The next step is quantitative evaluation using diagnostic tests and measures of goodness 20 

of fit to real data. The following tests for error terms are applied: for the normality of the 21 

distribution of the error terms the Doornik-Hansen test, for the heteroscedasticity the White 22 

test, and for the autocorrelation of error terms the Durbin-Watson test. For the correctness of 23 

the selection of the analytical form of the model by the Ramsey RESET test is appropriate.  24 

The individual significance of structural parameters is tested using the t-test. The goodness of 25 

fit measures used in this analysis are the coefficient determination R2 and the standard deviation 26 

of the residuals SE. 27 

In the case that the Ramsey RESET test statistic indicated an incorrectly selected form of 28 

the model, its exponential form was estimated: 29 

𝑙𝑛𝐵𝐸𝑉𝑡 = 𝛽0 + 𝛽1𝐸𝐷𝑈𝐶𝑡 + 𝛽2𝐼𝑁𝐶𝑀𝑡 + 𝛽3𝑃𝑉𝑡 + 𝛽4𝑆𝐹𝑆𝑡 + 𝛽5𝑁𝐹𝑆𝑡 + 𝛽6𝐶𝑅𝑈𝐷𝐸𝑡 + 𝜀𝑡 (2) 30 

or logarithmic form: 31 

𝑙𝑛𝐵𝐸𝑉𝑡 = 𝛽0 + 𝛽1𝑙𝑛𝐸𝐷𝑈𝐶𝑡 + 𝛽2𝑙𝑛𝐼𝑁𝐶𝑀𝑡 + 𝛽3𝑙𝑛𝑃𝑉𝑡 + 𝛽4𝑙𝑛𝑆𝐹𝑆𝑡 + 𝛽5𝑙𝑛𝑁𝐹𝑆𝑡 +32 

𝛽6𝑙𝑛𝐶𝑅𝑈𝐷𝐸𝑡 + 𝜀𝑡          (3) 33 

The model is considered correct if the signs of the estimated structural parameters are 34 

consistent with economic theory. Error terms should be normally distributed with constant 35 

variance and be uncorrelated with each other. 36 

The data used for the analysis come from the websites of financial institutions. The exact 37 

sources of data broken down by variables and countries are included in Table 2. 38 
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Table 2. 1 
Sources of data according to variables and countries 2 

Country/variable Germany UK Norway Spain Poland 

BEV IEA IEA IEA IEA IEA 

EDUC OECD OECD OECD OECD OECD 

INCM Eurostat ONS Eurostat Eurostat Eurostat 

PV 

Wirtschaftsverb 

Fuels und 

Energie 

ONS 

Statistisk 

Sentralbyrå 

Ministerio para la 

Transición 

Ecológica 

y el Reto 

Demográfico 

GUS 

SFS IEA IEA IEA IEA IEA 

NFS IEA IEA IEA IEA IEA 

CRUDE World Bank World Bank World Bank World Bank World Bank 

Source: own presentation. 3 

4. Results and discussion 4 

The dependent variable in this study was the number of electric passenger cars sold during 5 

the year in each of the surveyed countries. Monitoring this variable can help assess the level of 6 

adoption of electric vehicle technology, geographically, culturally and economically.  7 

The development of this variable in the studied countries is presented in Figure 8. 8 

 9 

Figure 8. Sales of electric cars in selected countries, 2012-2022. 10 

Source: Own presentation based on IEA (2024). 11 

As already mentioned, the empirical analysis covered data from five European countries. 12 

The analytical form of the model for each country was selected using the Ramsey RESET test. 13 

The starting point was model (1). Then, during work on the model, variables that had  14 

a statistically insignificant impact on the number of electric cars sold were removed. The final 15 

estimation results are presented in Table 3. 16 

  17 
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Table 3. 1 
Estimates of the model of electric car sales 2 

Country/model 

form 

Germany 

exponential 

UK 

exponential 

Norway 

logarithmic 

Spain 

logarithmic 

Poland 

exponential 

const -1.055 -9.047 -159.957 1.918 -2.486 

EDUC  0.343***    

INCM 0.001***  13.318***  0.0003*** 

PV      

SFS  0.083**    

NFS 0.0001**   1.046***  

CRUDE      

Determ. coeff. R2 0.954 0.964 0.958 0.954 0.953 

Stand. dev. SE 0.423 0.351 0.234 0.286 0.485 

Durbin-Watson test 

stat. 
1.653 1.666 

2.346 2.307 2.111 

Doornik-Hansen 

test stat. 
3.336 2.641 

2.161 0.751 1.187 

White test stat. 3.893 7.505 3.067 0.272 1.463 

RESET Ramsey 

test stat. 
0.682 1.992 

1.181 1.309 2.121 

*)**)***) statistically significant at 0.1; 0.05 and 0.01 significance levels. #) at 0.05 significance level, the null 3 
hypothesis should be rejected.  4 

Source: own estimations. 5 

As can be seen, all estimated models are well-fitted to the real data, as evidenced by the 6 

high value of the coefficient of determination (close to one) and the relatively low value of the 7 

standard deviation of the residuals. Moreover, stochastic assumptions were met for all of them, 8 

i.e. the error terms of the models are normally distributed with constant variance, and in each 9 

case there is no first-order autocorrelation. The analytical form of each model was selected 10 

correctly.  11 

For each country, it was possible to identify factors influencing the level of electric car 12 

sales. However, they were not the same for sales in all analyzed countries. The factor of median 13 

equivalent net income has a statistically significant impact on BEV sales in Germany, Norway, 14 

and Poland, which is what these countries have in common. It turned out that it had no 15 

statistically significant impact on the sales of this type of junk in the United Kingdom and Spain. 16 

Another factor, the share of people with higher education in the population, has a statistically 17 

significant impact on sales only in the United Kingdom, which distinguishes this country from 18 

Germany, Norway, Poland, and Spain, for which no such impact was observed. The number of 19 

public fast charging points influences BEV sales in Germany and Spain but has no such effect 20 

in the UK, Norway, and Poland. In turn, the share of fast charging points in publicly available 21 

charging points is significant only in the United Kingdom, but not in Germany, Norway, Poland, 22 

and Spain. This result is not surprising due to the relationship between these two factors.  23 

The occurrence of differences in the impact of individual factors on BEV sales confirms the 24 

hypothesis that these sales in different regions of Europe are not always determined by the same 25 

factors. The above results allow for suggestions on further actions to increase the popularity of 26 

electric cars. Activities to promote electromobility should focus primarily on increasing the 27 
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number of publicly available fast charging points. Additionally, state policies focused on 1 

subsidizing the purchase of an electric car may facilitate the purchase of such a vehicle among 2 

households with insufficient income. 3 

5. Summary 4 

In the face of global challenges related to the Sustainable Development Goals, the world is 5 

working to combat climate change. This is inextricably linked to environmental protection, 6 

including reducing CO2 emissions. The popularization of electric cars has become a key 7 

element of the strategy to reduce Europe's dependence on fossil fuels. This topic is very 8 

important in the context of current environmental, economic, and political challenges. It was 9 

addressed in this work to identify factors influencing the sales of electric cars, which may help 10 

create more effective strategies to promote electromobility. Moreover, the development of 11 

electromobility is an integral part of the pursuit of sustainable development, which assumes  12 

a harmonious combination of economic development, environmental protection and 13 

improvement of the quality of life of communities. The implementation of electromobility not 14 

only reduces greenhouse gas emissions but also supports technological innovation, which has 15 

a positive impact on economic growth. 16 

Interest in electric cars has increased rapidly in recent years. However, different drivers' 17 

preferences are observed depending on the geographic region. In China, drivers prefer smaller 18 

vehicles with a shorter range but an affordable price, while people in Europe prefer larger 19 

vehicles with a long range. Many countries pursue policies supporting the purchase of electric 20 

cars and invest in charging infrastructure. Additionally, the European Union encourages 21 

Member States, through various regulations and provisions, to abandon combustion vehicles in 22 

favor of purely electric vehicles. 23 

The conducted empirical analysis showed that there are differences in the factors 24 

determining the sale of electric cars in the surveyed countries. Therefore, the research 25 

hypothesis established in the introduction was confirmed. There are various reasons why 26 

residents of the analyzed countries decide to buy electric cars. An important aspect is the level 27 

of ecological awareness of European residents, which influences decisions about purchasing  28 

an electric vehicle. European governments should focus on increasing this awareness.  29 

A direction for further research would be to assess the impact of variables such as government 30 

support, subsidies, and the presence of environmental regulations on the sales of electric cars 31 

in Europe. 32 
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