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The most important barriers to the development of electromobility in Poland
Abstract: In accordance with the Strategy for Responsible Development, by 2025, over 1
million electric cars powered solely from BEV batteries are to travel on Polish roads [24].
However, although such cars have a number of advantages such as lower maintenance costs,
higher acceleration, lower maintenance requirements, lower noise levels than internal
combustion cars, and above all no emissions at their place of use, BEV's share in the
automotive market remains small and in 2018 year was only 0.1%. Such a marginal number
of currently used BEV electric cars in Poland, proves that the electric mobility market is still
in the initial phase and its development limits various difficulties. This article discusses the
most important barriers to the development of electromobility in Poland related to with the
price of buying an electric car, the range of driving on a single charge, infrastructure
dedicated to them. Solutions have also been proposed, which should certainly affect the
decisions of users when choosing a vehicle with a given type of drive, and consequently the
development of electromobility.
Keywords: Charging point; Electric vehicle BEV; Electromobility; External costs
Introduction
Transport is considered to be one of the most important factors stimulating economic activity
as well as economic growth and development. It is thanks to him that the efficient and proper
functioning of other branches of the national economy becomes possible. Expenditures on
transport cause not only its development but also indirectly other parts of the economy [2],
thus determining its competitiveness and efficiency.
Unfortunately, transport, apart from numerous benefits manifested in economic
progress and development, also carries a very high risk in the form of external costs [4, 22],
i.e. noise and vibration, surface and groundwater pollution, soil contamination, microclimate
changes, land take for the construction of transport networks, accidents and, above all, air
pollution (including CO2 and other gases causing the greenhouse effect) through exhaust gas
emissions (tab.1).
In 2016, along with the energy sector, the transport was the main source of greenhouse
gas emissions in the European Union and was responsible for 27% of their emissions [11], of
which around three-quarters of emissions from this economic activity were caused by road
transport, and passenger cars in particular.
Hence, the 21st century brings many questions about the future of the automotive
industry. The last three decades have seen rapid development in internal combustion engine
technology. This was a consequence of the improvement of manufacturing techniques and the
introduction of electronics to the automotive industry. While previously manufacturers
focused on improving engine performance and efficiency, growing environmental awareness
and new legal requirements have contributed to the focus on performance optimization and
savings technology. As a result, modern cars powered by internal combustion engines are less
harmful to the environment and reduce noise emissions, while maintaining excellent
properties [14]. However, on a sectoral basis, the impact remains significant, not least due to
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the increasing number of vehicles on the road [39]. Fig. 1 shows the expected increase in the
number of cars with internal combustion engines produced in the world, which is forecast to
produce over 100 million units in 2020.
Tab. 1. Transport impact on the environment [38]
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1. Projected number of cars produced in the world in 2050 [11]
Therefore, the continuous increase in the demand for transport requires taking further
steps to limit its negative effects [12, 36].
In connection with the above, but also due to the rising oil prices, car manufacturers
are looking for other propulsion sources than the internal combustion engine. It should not be
forgotten that oil resources - the raw material for the production of fuels used in cars - are
limited, and most of the deposits are found in politically unstable areas [28, 29]. Both of these
factors carry the risk of an automotive. Vehicle manufacturers are aware that the one that
meets the needs of an alternative solution, cheaper and no less reliable than an internal
combustion vehicle, may become a leader in the automotive industry. At present, apart from
the dangers of the crude oil market, the ecological brand image is also very important and has
a direct impact on sales results. It is related to the increasing social awareness and effective
lobbying of environmental organizations. An alternative to internal combustion engines seems
to be cars with a BEV electric motor.
Share of electric cars in the automotive market in Poland
By analyzing the global statistics of the growth rate of electric cars (Fig. 2) and being aware
of the EU requirements regarding, inter alia, improvement of air quality (e.g. reduction of
GHG (Greenhouse Gas) from transport by 60% to 2050 vs. 1990 [23]), Poland will also face
the era of electricity in transport. The Ministry of Energy assumes that one million electric
cars will be registered in the country by 2025 (Table 2).
Tab. 2. Planned growth path in the number of electric cars in Poland, 2018-25 [30]
Year
New BEV registrations
Number of electric cars
1
2
3
2018
7 872
13 576
2019
18 734
32 310
2020
44 588
76 898
2021
106 119
183 017
2022
183 017
366 034
2023
183 017
549 051
2024
274 525
823 576
2025
205 894
1 029470

9

Transportation Overview - Przegląd Komunikacyjny

3/2020

miliony

However, despite the fact that the number of newly registered electric cars is
constantly growing year by year (Fig. 3) (medium-term rate of change =36%), the share of
BEV electric cars in Poland is still only 0.1% in the automotive market. However, in the
European Union, it is at the level of 0.8% (Fig.4).
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2. Number of cars with an electric motor in the world [13]
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3. Number of new registrations of BEV electric cars in Poland, 2011-18 (own study based on
[9])
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4. BEV passenger car market share in the European Union and Poland, 2010-18 (own study
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Barriers to the e-mobility development
The marginal number of currently used BEV electric cars in Poland proves that the electric
mobility market is still in the initial phase. Its development is limited, among others, by such
barriers as:
• EV purchase costs, largely determined by the cost of the battery (the weight of the
battery is also a barrier),
• poorly developed charging infrastructure,
• short travel range on a single charge (battery capacity),
• long battery charging time.
Purchase cost and limited choice
Today, having an electric car - although it has many advantages - is still quite burdensome for
the user. The first difficulty when buying such a vehicle is a limited choice and then the price.
In 2018 (as of 06.2018), consumers could choose from only fifty-two BEV models (in Poland
- 15 models [8]) with over four hundred ICE (Internal Combustion Engine) models. Often,
BEV models cannot be viewed in the showroom, and after purchase, you have to take into
account longer waiting times for collection. Moreover, not all dealers sell such cars. For
example, a Volkswagen with an electric drive can be bought in Poland and then serviced only
in 4 out of 85 dealerships of this concern [19].
Almost all consumer studies have shown that one of the main obstacles to the
implementation of e-mobility is the higher price of battery electric cars compared to similar
models with conventional combustion engines [3, 6, 37, 41].
This is also confirmed by research carried out by Kantar Public, which shows that the most
important factor when buying a car is its price. Figure 5 presents the results concerning the
answer to the question What criteria are the most important for you when purchasing a car?
(more than one answer possible) [21].

5. The most important criteria taken into account by the buyer of a car in Poland [21]
Currently, in Poland, for a car powered only by a battery, you have to pay at least PLN
100,000 PLN (exception: two-person Renault Twizy - from 53 200 PLN) (Fig. 7). Comparing
their price with their counterparts with internal combustion engines, it is at least twice as high
(Table 3). At this point, it should be added that for many years, among Polish car buyers,
vehicles imported from countries located west of Poland's borders have been very popular.
They are often over 20 years old, according to data [11], in 2017 they accounted for 33.7% of
the automotive market. In 2018, more than half of new car registrations were registrations of
cars over 10 years old (Fig. 6). Such a large interest in such cars is undoubtedly due to the
purchase price, which is the maximum amount of around 50,000 PLN.
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charging infrastructure is currently one of the main factors discouraging them from
purchasing an electric car [6, 21, 32].
In 2018, the number of public charging points in Poland was 631 (Fig. 8), which
means that there were 6 PEV (Plug-in Electric Vehicle) cars for each of them (Fig. 9).
Directive 2014/94 / EU "Clean Energy for Transport" of the European Parliament and of the
Council recommends that the Member States have one publicly accessible charging point for
every 10 registered electric and plug-in hybrid cars [5]. It follows that the number of such
chargers in Poland is currently sufficient.
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9. Number of PEV per one public charging point in Poland, 2008-2018 (own study based on
[9])
However, in the current conditions, when the battery capacity is small, and thus the
range of PEV vehicles is small, the location of public charging points is of great importance.
Figures 10 show the location of public charging points in Poland, which shows that
they are mostly located in larger cities. This means that with their current location, it is not
possible to use such a car for further journeys, e.g. from Warsaw to Gdańsk, without top-up
during the journey. Being aware of this, Polish drivers fear that when the battery in their car
runs out, they will not be able to recharge it using public chargers and continue their journey.
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10. Location of charging stations in Poland (as of September 2018) [33]
However, the problem with the placement of charging points is not the only difficulty
with the infrastructure of electric cars. Access to it is very often difficult. Many times, in order
to be able to use the charging, you must call and make an appointment in advance. It may also
turn out that the charging station cannot be used because there is no suitably qualified person
who could start the charger. It also happens that the free charging at the car wash can be used
only after purchasing the most expensive package [17].
Battery charging time and limited range
Electric cars, in many respects, have an advantage over cars powered by internal combustion
engines, they also have one serious operational disadvantage: limited range. An internal
combustion car can travel about 600-800 km on one fuel tank. Filling the fuel tank and
continuing the journey is not a challenge (apart from financial) and after just a few minutes
after reaching the gas station, you can go on.
Unfortunately, when traveling by electric car it is currently not realistic. Table 4 shows
the charging duration, which can range from more than 20 hours to 20 minutes depending on
the type of charger and BEV model. The shortest time to charge the battery is with quick
chargers, which in 2018 accounted for 23% of publicly available chargers in Poland (Fig. 8).
In addition, table 4 shows the distance that can be traveled by an electric car on a single
charge.
It should be remembered that the ranges specified by the manufacturer can be achieved
only under optimal conditions - driving at a low and constant speed, gentle acceleration, not
using heating and air conditioning and other energy-consuming devices, with a low load of
the car (without passengers and luggage), as well as with appropriate ambient temperature. It
is difficult to meet all these conditions at the same time, therefore the real range is much
lower.
For example, the range of the Tesla S with batteries up to 100 kWh, at an ambient
temperature of -10 °C, heating turned on, a constant speed of 102 km/h, drops from 800 km to
about 370 km [18]. The range can be even less if you need to accelerate frequently and the
driver needs to do so dynamically, or if you want to go faster. You can try to increase the
range by adding more batteries, but this is associated with a significant increase in the price of
the car and its weight, which in turn causes even greater energy consumption [20].
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Tab. 4. Charging time for selected electric cars available in Poland, depending on the type of
charger (own study based on [1])
Charging time [h]
Level 1
Brand and
Total range
(devices
Level 2
Level 3
model
(km)
installed in
(slow chargers) (fast chargers)
private
households)
1
2
3
4
5
smart fortwo
109
13,6
3,4
0,32
Electric Drive
BMW-i3
130
16,2
4,05
0,38
Volkswagen e134
16,6
4,15
0,39
Golf
Nissan Leaf, 24
135
16,8
4,2
0,4
kW-h
Nissan Leaf, 30
172
21,4
5,35
0,5
kW-h
Conclusions
According to the research conducted among Poles, the BEV price is undoubtedly the biggest
obstacle to the development of electromobility. It is a significant barrier for both private
individuals and entrepreneurs. Moreover, when it comes to financial issues, respondents also
have serious concerns about the cost of using such cars. A group of consumers even believe
that the costs associated with the operation of an electric car are much higher than in the case
of vehicles with a conventional drive [25]. Meanwhile, today, from an economic point of
view, the total cost of ownership of a TCO electric car is lower than a vehicle with a
conventional engine [15].
Therefore, a special role of decision-makers in the development of electromobility in
Poland is to make consumers aware of the benefits of using electricity, such as lower
operating costs and less harmful to the environment. It is also important for principals to
launch, above all, a set of financial incentives in the form of subsidies for the purchase of a
vehicle and the expansion of a dense network of public chargers. These non-fiscal ones, i.e.
driving bus lanes, free parking in paid places in city parking lots, which have been in force
since February 22, 2018, did not contribute to increasing BEV sales in Poland.
According to the report published on October 31, 2017, by the European Automobile
Manufacturers Association [16], there is a correlation between the increase in sales of
electrically charged cars and the privileges proposed by the principals due to BEV ownership.
Therefore, for some time now, there has been a strong trend in Europe to support
electromobility in this area. Financial incentives, tax breaks, and exemptions and other
incentives are offered to individuals, companies, and local authorities wishing to invest in
building public charging points. An example of how much the implemented stimulus can
affect the development of EV infrastructure was the tax reduction introduced in 2014 in
France for companies that install a charging point in their buildings. The adopted solution
brought the intended effects, as already in 2015 an increase in the number of chargers was
recorded compared to 2014 by 482% [35]. Additionally, an extended network of charging
points would increase the chances of finding a charger that would be compatible with a given
car.
In addition, the legislator has to face one more, quite serious problem that will
undoubtedly affect the development of electromobility in the country. Currently, with more
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and more cities in Europe imposing restrictions on the use of diesel cars or even banning
them, diesel depreciating in some countries is becoming more attractive in others. Cheap cars
that do not meet new air protection standards, considered obsolete in some markets, may
become attractive and at the same time problematic for others. Increased imports of used cars
with traditional drive may block the natural replacement of the fleet, with all negative effects
on the natural environment, delaying or even destroying plans related to the electrification of
the transport sector. In the last quarter of 2018, fewer diesel cars were registered for the first
time (18%) than a year ago, i.e. 1.2 million. In this respect, Poland is an exception in Europe.
At the same time, i.e. in the last quarter of 2018, 31.8 thous. new cars with a diesel engine,
4.3% more than last year. Apart from Poland, registrations of new cars with diesel engines
increased only in Bulgaria [23].
To sum up, subsidies for purchase, a dense network of public charging points, as well
as awareness of using a car that is cheaper to operate and has a less negative impact on the
environment should certainly influence the decisions of users when choosing a vehicle with a
given type of drive, and thus the development electromobility.
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