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Abstract: The article analyses the trends in the growth of electric vehicles (EVs) in Poland compared to
the EU. Verification of the assumed objective required the application of research methods such as
analysis of domestic and foreign literature, analysis of statistical data, and statistical inference. This
article commences a series of publications on sustainable transport management and electromobility
in Poland and selected European countries. The number of electric vehicles (BEV and PHEV) is still in-
creasing in Europe, including Poland. In 2010, there were 591 registered EVs only which was only
0.005% of the whole number of cars registered in Europe. For the first time, the share of EVs exceeded
1% in 2015 (130,900 electric vehicles), and in 2020 more than 10% of EVs were in Europe (in 2021,
17.8%). The largest share of EVs in the total number of cars was recorded in 2021 in Norway (86%), in
Iceland (64%), and in Sweden (46%). At the same time, the countries with the highest number of EVs
include Germany (more than 2.5 million), France (1.7 m.), and Italy (1.4 m.).
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1. Introduction

Transport research focuses on different aspects of transport (see Belch et al., 2021; Belch and Rogaczewski,
2020; De Moraes et al., 2022; Dobrzanski et al., 2020; Hajduk-Stelmachowicz and Makowiecki, 2021;
Hecht et al., 2022; Huber, Klauenberg, and Thaller, 2015, pp. 1-14; Safrova, Hejdukova 2021; Xu et al.,
2020).

Recent research responding to the problems arising from the energy crisis and the spectre of the
climate crisis refers specifically to improving the efficiency of energy use (Hajduk-Stelmachowicz, 2018).
An energy audit is not only important in the context of optimising the energy consumption of means of
transport. It is also important with regard to the diversification of energy sources and their use
throughout the life cycle. It is becoming increasingly important to gradually move away from fossil fuels
towards the use of, for example, hydrogen fuel or other sources of so-called green energy.

In the United States, there are currently over 275,000 plug-in electric vehicles (PEVs) on the roads,
marking a significant increase since 2011 (Egbue et al., 2017). Since the introduction of electric vehicles
to the market in 2010, their sales in Europe have been growing fourfold annually, reaching around
60,000 PEVs sold by 2013. As of September 2021, over 2 million electric vehicles were sold in Europe
[Trends in Electric Light-Duty Vehicles]. China, as the fastest-growing market for electric vehicles (EVs),
is implementing a strategy where, by 2025, electric vehicles are expected to constitute 20% of the total
sales of new cars. The government of China has also set a goal that by 2035, all new cars will be sold as
‘new energy vehicles’ (NEVs). This category will include both fully electric vehicles and plug-in hybrid
vehicles [China Considers...]. In recent research conducted in Germany, the sales of electric vehicles
have shown an annual doubling trend over the past two years, as reported by Hecht et al. in 2022 and
documented on www.mobility-chaarts.de. Notably, the battery capacity and charging power per
vehicle have been on the rise. An encouraging aspect is the potential reduction in battery prices,
applicable to both conventional nickel-manganese-cobalt chemistry and alternative chemistries based
on iron phosphate or sodium. As of 1 August 2022, the cumulative battery energy stored in electric
vehicles in Germany amounted to 50.5 GWh, with plug-in hybrids contributing 9.5 GWh to this total.
The combined charging system has emerged as the predominant fast-charge technology in Germany,
with only 2% of the vehicle fleet utilising the competing CHAdeMO standard (Hecht et al., 2022). In
Poland, electromobility is concentrated in the largest urban centers. Nearly 22% of the entire Polish
electric vehicle (EV) fleet is registered in Warsaw, where over 21% of new battery electric vehicle (BEV)
registrations in Poland took place in 2022. Approximately 26% of the Polish fully electric vehicle fleet is
registered in cities with populations ranging from 300,000 to 1 million, including Krakow, Lodz, Wroclaw,
Poznan, Gdansk, Szczecin, Bydgoszcz, and Lublin. The fleet in smaller urban centers, with populations
between 150,000 and 300,000, constitutes 12% of the total number of BEVs in Poland (for cities with
populations ranging from 50,000 to 150,000, this figure is approximately 5%) (see: Raport Polish EV
Outlook 2023 juz dostepny!, n.d.; Wisniewski and Witkowski, 2023).

The main goal of the article was to answer the question, of whether and how the share of electric
vehicles (EV) changes (mainly cars) in the Polish market in comparison with the European Union. In this
context, it is particularly important to establish whether the charging infrastructure for electric cars
is being expanded at a sufficient rate. Attaining the required goals in the area of electromobility is
connected not only with the production of the appropriate number and quality of electric vehicles, but
also with the preparation of key components of the modern infrastructure, ensuring their proper and
effective working/use in their entire lifecycle. In preparing this study, the authors sought to establish
how the current economic situation, i.e. the general market trends (being, among others, the effect of
the pandemic, global chip crisis, and supply-chain disruptions as a consequence of the Russian invasion
of Ukraine and the global coronavirus pandemic, and rising inflation/economic slowdown) has affected
the development of electromobility in Poland and the EU in general. The question was therefore posed
relating to the extent to which the development of electric cars is linked to economic growth.



Electromobility in Poland Compared to the European Union — Results of Preliminary Analysis 3

The verification of the stated objective requires the use of qualitative and quantitative research
methods. Among those an analysis of national and foreign literature (a case study), and the use of
quantitative methods (analysis of statistical data) was justified. The methods used are described in
detail in the methods of research section. The article commences a series of publications on sustainable
transport management and electromobility in Poland and selected countries.

2. Subject literature review

The global transport sector is the third-largest contributor to CO2 emissions after electricity generation
and industry. An area for continuous improvement is the issue of pollutant reduction/elimination
(including greenhouse gases and smog conditions due to increased PM emissions) along the value
chain in low-carbon innovation, among others (Deqiang Shi et al., 2021; Fatima et al., 2022; Wu et al.,
2022). The wide range of pollutants that transport generates (including those based on traditional
fuels) negatively affects: mental well-being (mood) and amplifies behavioural biases, and cognitive
ability. Research is being conducted on the relation between air quality and the financial markets (Guo
et al., 2023). In the face of increasing global economic, environmental, social, engineering, and
geopolitical challenges, the emphasis is on ensuring a systemic approach to energy management
(Mentel and Hajduk-Stelmachowicz, 2020; Moriarty et al., 2012; Van Dender, 2009). Following the
PESTLE approach, the motivators and barriers affecting electric vehicle adoption by consumers are
being categorised (Anastasiadou and Gavanas, 2022), and the main policy challenges, implementations,
and recommendations are being discussed. According to Chinoracky, Stalmasekovd, Corejova (2022),
further research directions should involve the mapping of electromobility from the point of view of
market characteristics and value-added services.

The problem of ever-increasing fuel prices applies to the entire world. Petroleum reserves are running
out, so it is necessary to have an alternative to be used before the complete depletion of stocks (Straka
et al., 2015). In addition, various evolutionary and sometimes even revolutionary solutions are also
being introduced by the EU and national governments in the area of transport as a response to climate
change and pollution (Ministry of Energy Electromobility Development Plan in Poland “Energy into the
Future”). The answer to the increasingly actual environmental challenges of atmospheric emissions,
and the depletion of fossil fuels, is the introduction of electric and hybrid cars (Ziétko, 2021).

Therefore, it is becoming crucial to develop electromobility not only in the context of environmentally-
-friendly solutions, but also because of the positive impact of such solutions on the automotive industry
and the economy as a whole (Tucki et al., 2022). It can be stated that electromobility is a complex field
that includes many aspects, not just electric cars. National policies and strategies clearly indicate that
transport must use cleaner energy for its operations, make better use of modern infrastructure, and
above all, reduce its negative impact on the environment, including natural resources such as water,
land, and ecosystems (Hdjnika et al., 2021). Nevertheless European countries have not been among the
world’sleading countriesin this aspect. Inaddition, there has been different speed intheimplementation
of electromobility in individual countries (Rokicki et al., 2022).

Several types of electric vehicles with different technologies can be distinguished in the literature and
practice, including plug-in hybrid electric vehicles (PHEVs), battery electric vehicles (BEVs), extended-
-range battery electric vehicles (E-REVs), and hybrid electric vehicles (HEVs) (Adnan et al., 2016). Since
a fully hybrid vehicle can run on electric power, it only needs a plug-in and a larger battery so that it can
be charged like a BEV. Thus, the category of plug-in hybrid vehicles (PHEV) was created. Over the past
10 years, various concepts for drive systems based on electric motors have been developed and will
soon enter mass production. A distinction must be made between all-electric drives and hybrid electric
drives (Helmers and Marx, 2012, pp. 1-15).
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3. Methods of research

The primary purpose of this study is to analyse the trends in growth of Electric Vehicles (EV) in Poland
compared to the EU. The following hypotheses were adopted for testing:

H,: the share of electric cars is increasing in Poland and the European Union;

H,: the charging infrastructure for electric cars is not expanding as fast as the number of electric cars is
increasing;

H,: the growth of electric cars is strongly linked to economic growth.

The U Mann-Whitney test (a = 0.05, p < a), Ccuster analysis and Pearson’s linear correlation coefficient as
well as linear regression modelling were used to verify these hypotheses. The following terms for statistical
significance were adopted: p < 0.05 —existing (*), p < 0.01 — high (**), and p < 0.001 — very high (***). The
data used in the article came from the European Environment Agency (EEA), Polish Alternative Fuels
Association (PSPA), Polish Association Of Automotive Industry (PZPM) as well as Eurostat. The data
covered the following periods: 1) 1990-2021 and 2010-2021 for EEA data, 2) 2019-2022 for PSPA and
PZPM data, 3) 1995-2021 for Eurostat data. Statistical analysis was performed using STATISTICA 13.3.

4. Results and discussion

The number of electric vehicles (BEV and PHEV) is still increasing in Europe, including Poland (Figure 1).
In 2010, there were 591 registered EVs only which was only 0.005% of the entire number of cars
registered in Europe. For the first time, the share of EVs exceeded 1% in 2015 (130,900 electric vehicles),
and in 2020 more than 10% of EVs were in Europe (in 2021, 17.8%). The largest share of EVs in the total
number of cars was recorded in 2021 in Norway (86%), in Iceland (64%), and in Sweden (46%). At the
same time, the countries with the highest number of EVs include Germany (more than 2.5 million),
France (1,7 m.), and Italy (1.4 million). The countries where the number of electric cars is above the EU
average are Germany, France, Italy and Sweden, however it is worth noting that the increasing number
of electric cars places some countries in the ‘below average’ group from one year to the next, e.g. Spain,
where the number of EVs was still above the EU average in 2020, but fell below the EU average in 2021
(Figure 2). It can be assumed that these changes were caused by a number of factors of an economic
and social nature and have a variety of consequences. When analysing the situation in detail for these
countries, especially those with EV numbers above the EU average, a steady increase in the popularity
of this type of car can be seen. In three countries (Germany, France and Italy), over the past four years
the number of newly registered electric vehicles increased from 38,000 to 311,000 per year in France,
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Fig. 1. Number of EVs in the European Union and in Poland

Source: own elaboration based on (EEA, 2022).
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Table 1. The equation for the growth rate of newly registered EVs

Country Equation?® R?
France y =2.2725e%952% 0.960
Germany y = 5.2764%90% 0.939
Poland y = 4.7113e0622% 0.971

2y = number of newly registered EVs.

Source: own work based on (EEA, 2023).

and from 52,000 to 674,000 per year in Ger-many (Figure 3). In Poland, the growth rate has been
exponential (Table 1). Therefore, it is possible to accept the validity of the assumptions made in the first
hypothesis.

When analysing the growth in the number of cars in Poland and the available charging stations for EVs, it
should be noted that the number of the latter is also increasing systematically. According to data from the
PSPA and PZPM, a total of more than 2,500 charging stations (AC and DC) are available in Poland for more
than 57,000 EVs (Figure 4). However, the rate of growth in the number of vehicles is faster than in the
number of charging stations (although both trends are exponential by nature). The results of the Mann-
-Whitney U test indicate a very high statistically significant difference in this respect (p = 0,000000%**).

In Poland
BEV+PHEV = 4976,7659*exp(0,0578*x)
AC+DC = 716,4561*exp(0,0287*x)
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Fig. 4. Number of EVs and charging stations in Poland (with trends)
Source: own elaboration based on (PSPA and PZPM, 2022).
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The average monthly growth rate in both cases was 105.3% for EVs and 102.5% for charging stations
(Figure 5). Thus, the validity of the assumptions made in the second hypothesis can be proved.

When looking at the reasons for the increase in the number of electric vehicles, economic growth is
cited as a key factor (Table 2). Analysing the number of electric cars between 2010 and 2021 in Poland
and the EU and the GDP per capita, there is a strong and very high correlation between these values.
This may be due to the fact that the increasing affluence of the population enables the purchase of
such vehicles, which results from the desire to care for the environment. Looking at individual countries,
the correlation ranges from -0.003 in Austria for all EVs to 0.89 in Bulgaria. For BEVs and PHEVs, the
linear correlation coefficient values show slight differences. The highest value of the correlation
coefficient for individual EV types was recorded in Bulgaria (0.87 for BEVs and 0.81 for PHEVs) and in
Ireland (0.89; 0.83 and 0.87 for all EVs). The lowest value of the correlation between GDP per capita
and BEV, PHEV and total EVs over the reporting period was found in Austria (0.054; -0.12 and -0.003)
and in France (0.11; 0.07 and 0.09). When analysing these issues in more detail, the additional factor
of social development should also be considered. The Human Development Index (HDI) is also positively
correlated with the number of EVs. Pearson’s linear correlation coefficient for all EVs types ranged from
-0.018 in Bulgaria to 0.87 in Luxembourg. The lowest value of the correlation between HDI and BEV,
PHEV and total EVs over the reporting period was found in Bulgaria (0.09; -0.16 and -0.018) and in the
Czech Republic (0.29; 0.21 and 0.25). In general, the correlation between HDI and the number of EVs is
weaker than when GDP is taken into account, so GDP was used in the following analysis. At this point,
it is worth noting that the correlation between the number of cars and greenhouse gas emissions in
Europe was lower (0.522) than in Poland (0.970). This may suggest some delay in EV equipment in
Poland compared to the EU average, as the effects of pollution reduction thanks to EVs are felt
throughout the EU (Figure 6). Interestingly, carbon dioxide emissions alone have a variable correlation

Table 2. Pearson’s correlation coefficient for GDP per capita and HDI and number of EVs in
the EU and in Poland

EVs Correlation (EU) Correlation (PL)
GDP HDI GDP HDI
BEV 0.903 0.636 0.833 0.545
PHEV 0.963 0.580 0.732 0.436
Total cars 0.967 0.621 0.881 0.478

Source: own work based on (EEA, 2023, EUROSTAT, 2023).
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with the number of EVs. For example, CO, emissions are negatively correlated with the number of EVs
in all EU countries except Cyprus, Croatia, Greece and Spain. However, when looking at the strength
of this correlation, it was highest in Sweden (for CO, and BEV = -0.85; for CO, and PHEV =-0.90 and for
CO, and EV =-0.89), and in Finland (-0.72; -0.79 and -0.77).

The lower correlation between both types of EVs in Poland and GDP per capita compared to EU data
suggests the lower importance of GDP per capita for the number of EVs. This is also confirmed by the
results of the regression analysis, where the independent variable was GDP per capita and the
dependent variable was each of the EV types in Poland and the EU (Table 3).

Table 3. Linear regressions models of the number of EVs and GDP per capita in the EU and Poland

EVs R? Model for EU R? Model for PL
BEV 0.789 y =30x — 799488 0.663 y=0.73x—-7625.87
(5.1) (146921.4) (0.15) (1817.7)
PHEV 0.915 y =20x—-521774 0.489 y=1.2x-12715.1
(2.33) (67933.6) (0.357) (4201.7)

Note: y — number of BEV or PHEV; x — GDP per capita; in () — standard error for parameter
Source: own work based on (EEA, 2023, EUROSTAT, 2023).

All models have very high statistical significance (***), except for the model for the number of PHEVs
in Poland, which is highly statistically significant (**). The rest of the models have a normal distribution.
In assessing these results, the correlation between GDP per capita and the number of other types of
cars (diesel, petrol, and others) was also taken into account (Table 4).

Table 4. Linear regressions models of the number of other types of cars and GDP per capita in the EU and Poland

Type of fuel r R? Model for EU r R? Model for PL
Diesel 0.822 0.635 y =780x-20821032.2 0.726 0.479 y =21x-191893.9
(191) (5455613.6) (6.27) (73935.8)
Petrol 0.81 0.614 y =1408x—37840545.3 0.90 0.789 y =82x—802943,5
(359) (10264412.2) (12.5) (147788.7)
Other 0.729 0.473 y =41x—1088199,25 0.731 0.487 y=2.3x-21838,2
(13.5) (384737.5) (0.66) (7854.3)

Note: y — number of cars; x — GDP per capita; in () — standard error for parameter; r — Pearson’s linear
correlation coefficient

Source: own work based on (EEA, 2023; EUROSTAT, 2023).

It was observed that in the EU, the highest correlation between GDP per capita applied to PHEV and
BEV. Analysing in detail the EU countries that could be similar in terms of EV numbers to Poland, the
agglomeration method (Ward’s method, Euclidean Distance) was used. The result was that in terms of
the number of BEV and PHEV, Poland was similar to the following countries: Bulgaria, Croatia, Cyprus,
Czechia, Estonia, Greece, Hungary, Ireland, Latvia, Luxembourg, Lithuania, Malta, Romania, Slovenia
and Slovakia (Figure 7). From among these countries, those with a correlation coefficient between GDP
per capita and the number of EVs greater than 0.765 (the value for Poland) were selected for further
analysis: Bulgaria, Estonia, Hungary, Ireland, Lithuania and Slovenia.

Only the Bulgarian model explained better the effect of GDP on the number of BEVs (76.4%). For PHEVs,
in principle, only the model for Lithuania had a lower explanatory power than the model for Poland,
although it is worth noting that for most of the group, the models for PHEVs had a lower explanatory
power (except for the model for Slovenia, which explained 76% of the variation in the number of PHEVs
by GDP).
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Table 5. Linear regressions models of the number of EVs and GDP per capita in selected European countries

Model for R? BEV R? PHEV
Bulgaria 0.764 y =0.29x - 1595.57 0.521 y=0.20x-1073.51
(0.04) (287.3) (0.05) (320.75)
Estonia 0.504 y =0.06x — 832.66 0.531 y=0.03x—-376.8
(0.01) (263.9) (0.008) (114.7)
Hungary 0.633 y =0.86x—9046.9 0.481 y =0.76x - 8026.5
(0.19) (2226.0) (0.22) (2630.6)
Ireland 0.660 y=0.18x—-7627.8 0.542 y=0.15x—-6185.7
(0.03) (1971.3) (0.03) (1985.7)
Lithuania 0.429 y=0.13x—-1353.9 0.465 y =0.04x - 500.1
(0.04) (504.0) (0.01) (175.2)
Slovenia 0.556 y=0.35x-6130.2 0.760 y=0.1x-1778.1
(0.09) (1704.2) (0.01) (316.7)

Note: y — number of BEV or PHEV; x — GDP per capita; in () — standard error for parameter

Source: own work based on (EEA, 2023 & EUROSTAT, 2023).

This dependence applies to a lesser degree to cars powered by other fuel types. In Poland, the highest
level of correlation involved GDP per capita and petrol cars. It is worth noting that while the EU-wide
GDP per capita as an explanatory variable explains 78 to 92% of the variation in the number of electric
vehicles, in Poland this was from 49 to 66%. Thus, in Poland, the number of EVs may also be influenced
by other factors unrelated to a country’s GDP per capita. It should be noted that in the period 2011-
-2021, across the European Union as a whole, a very weak correlation was observed between the GDP
growth rate and the increase of new EVs, which was negative (r =-0.209), whereas in Poland it was also
weak but positive (r = 0.201). These values may have been affected by the drop in GDP in 2020 due to
the COVID-19 pandemic. Without taking this year into account, the correlations were as follows: for EU

r =0.837, and for Poland r = 0.616 (Table 6).




Paulina Befch, Elzbieta Szczygiet, Marzena Hajduk-Stelmachowicz 10

Table 6. Linear regressions models of GDP per capita growth rate and growth of the number of EVs in the EU
and Poland (without the year 2020)

Type of fuel R R? Model for EU r R? Model for PL
EVs 0.837 0.663 y =106002.7x 0.616 0.302 statistically insignificant
(24497.3)

Note: y — growth of the number of cars; x — GDP per capita growth rate

Source: own work based on (EEA, 2023, EUROSTAT, 2023).

Therefore, it can be said that across the EU, as GDP per capita increased, there was a year-on-year
increase in the number of electric vehicles, which was not the case in Poland. It follows that in some
cases an increase in GDP may result in an increase in the popularity and use of electric cars, but in less
affluent countries (such as Poland), other factors may determine the popularity of this type of vehicles.
This topic will be explored further by the authors in future.

5. Conclusion

In most countries, the charging infrastructure for electric cars is not developing as fast as the number
of electric cars is growing — as demonstrated in this study. This is a complex problem as in addition to
range anxiety, EV drivers’ frustration is further ‘fuelled’ by the uncertainty of finding an available
charging point along their route (Alanazi 2023; Flocea et al., 2022).

The energy supply for cars requires a very different infrastructure, with electric charging stations
replacing fuel stations. In France, for example, local subsidies and chargers (with a power higher than
45kW) correlate positively with the BEV market. In addition, the slowly increasing density of chargers
and solar power production are positively associated with PHEV sales (Haidar et al., 2022). This is
a challenge that creates new investments for utilities and other newcomers (Altenburg et al., 2022).
Even if from now on every new car was electric, it would still take about 15-20 years to supersede fossil
fuel cars worldwide. It should be taken into account that emissions over the entire life cycle of electric
vehicles are highly dependent on the type of electricity source, the condition of the battery, and the
materials used (World Economic Forum, 2021). Many factors influence electric car purchase decisions.

Energy consumption depends on many factors. For example, when the battery is new, it appears to
charge quickly, but over time and use its capacity will decline, and its charging time will increase. Even
if the loss is only around 2.3% per year, it is still significant when considering a charging reservation
(Ryan, 2021). Another reason for the inevitable changes in charging times are factors related to weather
conditions, such as low temperatures. The degradation of charging performance is caused by the
electrochemical reaction. The management system limits the charging rate at low temperatures for
a longer time to avoid damaging the battery (Shepard, 2018). Driver behaviour and controlling the
interior temperature can optimise or dilute electricity consumption, which will certainly also affect
charging times (Renault Group, 2020).

In light of the authors’ own research results, the development of electric cars is strongly linked to
economic growth. There is an important question: how can countries can support the expansion of
electromobility on their territory?

Implementing electric vehicles (EVs) faces challenges such as high upfront costs, limited driving range,
charginginfrastructure inadequacy, and public perception. However, these challenges can be addressed
via government policies, private sector investment, and public education to: 1) increase EV adoption,
2) develop new business models that enable EV use, 3) invest in charging infrastructure, 4) improve
battery technology and charging speeds, 5) increase awareness about the benefits of EVs. Overcoming
these challenges can accelerate the transition to a sustainable transportation system and mitigate
climate change impacts (Alanazi, 2023).
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As rightly pointed out by Rovnak et al. (2022), to support the rise of electromobility and the consequent
interest in purchasing electric vehicles, a possible solution could be to build a permanent organizational
unit in the form of an information and counselling awareness centre at least in regional cities, where
the necessary data could be gathered for e-mobility development and decision-making regarding the
use of e-mobility. There is a need to prepare, use and develop complex university programmes (in areas
related to computer science, mechanical and electric engineering, law, marketing, and public policy)
that fulfils the needs of a graduate student who will later work in a smart electro-mobility environment.
Virtual and physical model labs with a balanced curriculum that includes technical, business, and social
courses are already available (Curiel-Ramirez et al., 2022).

From some researchers’ points of view, there is a flexible potential for aggregated electric vehicle fleets
to reduce transmission congestions and the re-dispatch needs, see a case study from Austria (Loschan
et al., 2023).

Itis proven that the price of, for example, the vehicle, the fuel and / or electricity, the cost of maintaining
an electric car, and different encouragement provided by the state) is, and will be, a priority factor for
most customers when they decide to buy an electric vehicle ( Higueras-Castillo et al., 2021; Singh et al.,
2021).

Public procurement (tendering) that includes sustainable transport requirements, as well as longer-
-term contracts, can also help organizations to make decisions about investments in electric freight
vehicles (Melander et al., 2022). In each country, long-term commitments and the clear communication
of future changes in taxes, subsidies, and regulations could enable stakeholders to engage with
electromobility at different levels.
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Elektromobilnos¢ w Polsce i Unii Europejskiej —
wyniki wstepnej analizy porownawczej

Streszczenie: Artykut ma na celu analize trendéw w rozwoju pojazdéw elektrycznych (EV) w Polsce
na tle Europy. Weryfikacja zatozonego celu wymagata zastosowania metod badawczych, tj. analizy
literatury krajowej i zagranicznej, analizy danych statystycznych oraz wnioskowania statystycznego.
Niniejszy artykut rozpoczyna cykl publikacji poswieconych zrownowazonemu zarzgdzaniu transportem
i elektromobilnosci w Polsce i wybranych krajach Europy. Liczba pojazdow elektrycznych (BEV i PHEV)
wcigz rosnie w Europie, w tym w Polsce. W 2010 roku zarejestrowano tylko 591 pojazddw elektrycznych,
co stanowito zaledwie 0,005% ogdlnej liczby samochoddw zarejestrowanych w Europie. Po raz pierwszy
udziat EV przekroczyt 1% w roku 2015 (130,9 tys. pojazddw elektrycznych), a w 2020 roku w Europie
byto ponad 10% EV (w 2021 roku byto to 17,8%). Najwiekszy udziat EV w ogdlnej liczbie samochoddéw
odnotowano w 2021 roku w Norwegii (86%), na Islandii (64%) oraz w Szwecji (46%). Wsrdéd krajéw
o najwiekszej liczbie EV sg Niemcy (ponad 2,5 min), Francja (1,7 min) i Wtochy (1,4 min).

Stowa kluczowe: elektromobilnos¢, Polska, Unia Europejska, transport, zarzagdzanie zrbwnowazonym
transportem
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