o ey z
<@ sustainability ﬂw\p\py

Article

Acquisition of Electric Vehicles—A Step towards
Green Consumption. Empirical Research among
Romanian Students

Gabriel Bratucu !, Adrian Trifan !, Lavinia Dovleac 1'*, Ioana Bianca Chitu ,
Raluca Dania Todor ! and Rares Bratucu 2

1 Faculty of Economic Sciences and Business Administration, Transilvania University of Bragov,

Colina Universitatii street, no. 1, Building A, Brasov 500068, Romania; gabriel bratucu@unitbv.ro (G.B.);
adrian.trifan@unitbv.ro (A.T.); icana.chitu@unitbv.ro (I.B.C.); raluca.todor@unitbv.ro (R.D.T.)

Faculty of Marketing, Academy of Economic Studies, Piata Romana street, no. 6, Bucharest 010374, Romania;
raresbratucu@yahoo.com

*  Correspondence: lavinia.dovleac@unitbv.ro

Received: 25 October 2019; Accepted: 22 November 2019; Published: 24 November 2019 f‘r:,e(fgtz);
Abstract: The paper analyzes particular aspects of a competitive economy based on low carbon
emissions, which requires a fundamental change in consumer behavior, by focusing mainly on
green acquisitions. The article contributes to the literature by the novelty of the researched problem:
identification and analysis of the attitude and behavior of Romanian students regarding the electric
vehicles acquisition. Thus, a quantitative marketing research was conducted, using a sample of
1221 students from 11 Romanian university centers. Also, the paper includes an overview regarding
the costs and financial benefits provided by the Romanian Government to the electric vehicles owners,
such as acquisition price reductions or tax reductions. The research results show that only half of the
students are familiar with the concept of green consumption, and 37.8% of them are interested in
buying an electric vehicle, the main reason being the fuel consumption. The authors recommend
to the state’s institutions to develop special programs, by offering attractive facilities to the young
people with higher education, as potential buyers, for the purchase of electric vehicles, this way
diminishing the barrier effect generated by the high price. The academic environment should initiate
research, both at the micro and macroeconomic level, to quantify the economic-social implications of
green acquisitions in general and electric vehicles in particular.

Keywords: green acquisition; electric vehicles; green consumption; quantitative marketing research;
costs; advantages

1. Introduction

In the context of the climate change we are currently facing, an important objective of the European
Union (EU) is to reduce greenhouse gas emissions by at least 40% by 2030, compared to 1990 [1].
Regarding transportation, the EU target for 2050 is to reduce CO; emissions by 60% (compared to
1990), given that transport is responsible for 30% of total CO, emissions, and 72% of this comes from
road transport [2].

Achieving a competitive economy based on low carbon emissions requires a fundamental change
in consumer behavior, mainly focusing on green acquisition. In the opinion of many specialists,
this behavioral change can be achieved through the transition to electric vehicles [3]. This is a necessity
both because of the very high CO, emissions and air pollution, but also the high consumption of
fossil fuels [4]. Currently, most cars in Europe use gasoline (52%) and diesel (37%), but the number
of electric vehicles has steadily increased, for example, by 51% in 2017 compared to 2016 [2]. At the
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same time, consumers in emerging markets tend to have sustainable behavior, being concerned about
environmental conservation [5].

Starting from the data according to which the share of new green cars in total sales, in Romania, was
3.40%, between January and May 2019, compared to 2.30% in the same period from 2018, the authors
wanted to obtain information related to the attitude and behavior of the Romanian students towards
the acquisition of electric vehicles. They started from the premise that young people with higher
education are much more likely to change their consumption behavior, due to their friendlier attitude
towards the environment. Considering these aspects, a quantitative marketing research was conducted
among the students from 11 university centers. In this context, the paper aims to address issues
related to the changes in the behavior of young consumers with higher education regarding potential
green acquisitions, mainly electric vehicles. Thus, the main research objective was the identification
and analysis of the attitude and behavior of the Romanian students towards the acquisition of an
electric vehicle. Given the proposed objective, the main research questions are: (1) To what extent are
Romanian students familiar with the concept of green behavior? (2) Are Romanian students willing to
purchase an electric vehicle? Also, the paper includes an overview regarding the costs and financial
benefits provided by the Romanian Government to the electric vehicles owners, such as acquisition
price reductions or tax reductions.

The research results revealed that half of the Romanian students are generally familiar with the
concept of green consumption, and 37.8% of them are interested in buying an electric vehicle. The most
common reason why students want to make such a purchase is related to the fuel consumption.
To achieve the aim, the authors have structured the paper into 4 sections. Thus, after reviewing the
scientific papers published on the topic of consumer behavior changes regarding green acquisition,
the research methodology was described. Next, the results of the empirical investigation, as well
as the related discussions, are presented, the paper being finalized with the research conclusions
and proposals.

2. Review of the Scientific Literature

The development of smart green technologies, which low carbon emissions, is particularly
important to meet future challenges, towards a sustainable society [6,7]. Electric cars are sustainable
options for internal combustion engines, being energy efficient and contributing to CO, reduction [8-10].
Reducing CO, emissions is a global issue that can be partially solved by replacing fossil fuel powered
vehicles with electrically driven ones. In this context, there is a need to develop sustainable development
policies to facilitate public awareness of new changes in the automotive industry [11].

There are European countries that develop laws that encourage the rapid replacement of the car
fleet with electric vehicles. France, UK is aiming to ban the sale of gas or diesel cars by 2040 at the
latest [12]. In the Netherlands and Norway, there are discussions about approving a law prohibiting
the sale of new fossil fuel engines after 2025 [13,14]. 15 years ago Norway decided to change its car
fleet- and the measures taken were subsidies and tax exemptions so that the electric vehicles became
much accessible, and now, the share of electric vehicles in the total of purchased vehicles has increased
a lot in the last period, from 5% in 2013 to over 30% in 2018 and to 60% in March 2019. At the same time,
the owners of electric vehicles are exempt from the purchase tax and have other facilities (free parking,
free tunnel entry a.s.o.) [15]. As well, this is an ongoing change process, as Norway plans to go
even further with their strategy to reduce CO, emissions in the transport sector. According to the
National Transport Plan of Norway for the 2018-2029 period [16], in order to reduce these emissions,
the Government established optimistic targets not just for conventional cars, but also for public
transportation vehicles and other heavy duty vehicles. For example, by 2025, the following categories
of road vehicles shall be zero emitters or use bio types of fuel: all new regular cars, all new light vans
and all new urban buses. By 2030, all heavy duty vehicles, 75% of new long distance coaches and 50% of
new trucks shall also be zero-emission vehicles. Of course, the effort that will be dedicated to creating
the perfect infrastructure for these vehicles will be enormous. For the moment, the infrastructure
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for charging is quite significant. There are more than 11,000 publicly accessible charging stations in
Norway, with more planned to be built. Electric vehicles” owners can use a dedicated app called Nobil,
created by the Norwegian Electric vehicles Association, to always find empty spots in order to charge
their vehicles [17]. However, as it was said, the infrastructure will be constantly developed in order to
offer the best facilities for current and future owners of zero emitter vehicles, in order to sustain their
progress towards the 2025 and 2030 goals. Norway’s measures taken to influence citizens to purchase
zero emissions vehicles are unbeatable, as taxes not only for owning a regular vehicle that runs on
fossil fuel, but also for driving it anywhere in the country. Norway started implementing incentives
for electric vehicles back in the 1990’s and continues to do so today in a much more aggressive manner
compared to regular vehicles. For example, the most significant electric vehicle incentives given by the
Government are the following: no purchase and import taxes; no 25% VAT on purchase; no annual road
tax; maximum 50% of the total amount on toll roads (such as tunnels, bridges, highways) and on ferry
fares; maximum 50% of the total amount or even free municipal parking; access to bus lanes etc. [18].
The example list goes on and it proves the point that Norway has done a great job in encouraging its
citizens to fight for a zero emission future.

India wants all vehicles sold since 2030 to be electric, and China is aiming to become the
fastest-growing state of electric vehicles, with the number of charging stations increasing to over
500,000 [19].

The interest in electric vehicles has increased in the context of climate change and
energy independence concerns, with governments encouraging their acquisition [20]. Starting,
for example, from public green acquisition, considered an important tool in promoting sustainable
consumption [21,22] but also for stimulating the market [23,24], it is considered that green acquisition
must become a normal consumption behavior and must be adapted to existing purchasing practices [25].
As domestic policy instruments, a study conducted in Portugal concludes that the increase of taxes and
duties for the purchase of fossil fuel but also of traditional vehicles are the most efficient for increasing
the acquisition of electric cars, but even so an increase of only 10% is expected by 2030 [26].

In Romania, according to the centralized data from the Association of Cars Manufacturers and
Importers (APIA), between January and May 2019, 379 full electric cars were purchased (+149.30%
compared to the first five months of the previous year). In the top of the most commercialized full
electric cars, in January—-May 2019, the first place was occupied by Nissan, with 119 units, followed
by Renault with 81 units, Volkswagen—68, Smart—59, BMW—40, Jaguar—9, Audi—2 and Mercedes
Benz—1. The number of new green cars sold in Romania, in the first five months of 2019, was 2285 units,
69% more compared to the same period in 2018, shows APIA statistics. This statistics also include
hybrid cars-1814 units, 71% more compared to the same period last year and plug-in 92 units, down
34.30% from the same period last year [27].

Although electric vehicles have positive consequences in reducing pollution, their number is still
insignificant, a fact caused by the barriers that appear in their adoption by consumers [28]. In the
literature there are numerous studies that highlight both the barriers that appear in the purchase of
these vehicles and the factors that determine their acceptance or non-acceptance. Barriers are, on the
one hand, related to the potential consumers. Their needs, the attitude towards these vehicles and to the
environment, and on the other hand, to the necessary infrastructure [29]. The most important barrier
identified by specialists in the purchase of electric cars is the gap between consumers’ expectations
and their perceptions regarding these products, a gap due to the information provided to consumers
mainly related to the use period [30]. Biresselioglu, Kaplan and Yilmaz (2018) consider that the main
barriers in purchasing electric cars are concerns about lack of charging infrastructure, costs, lack of
trust, lack of information and concerns about their use [3]. Although the electric vehicles are considered
energy efficient, they can produce gases and other sources of pollution due to the Li-ion battery.
NBC Defense and Tsinghua University of China point out that these batteries can produce toxic gases
when overloaded [31]. At the same time, the batteries have to be charged to a power source, which
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is often not a renewable one (green). Although renewable energy is beneficial not only to the users,
but also to the environment, it is only at the early stage of development.

Through training and information, psychological barriers in the purchase of electric vehicles can
be overcome [30,32]. So, specialists propose the use of positive emotions in promoting electric vehicles
because the study’s results show that the anticipated emotions of the purchase directly influence the
consumer in the purchasing process [33].

There are several types of factors that underlie the low acceptance of electric cars by the population,
respectively demographic, situational and psychological factors [34]. The costs of such an acquisition
and the short usage time until recharging are considered to be the main factors hindering widespread
acceptance, but on the other hand those who have tested electric cars consider that environmental
performance is more important than the purchase price [35]. The factors influencing the adoption of
electric vehicles are considered to be: Consumer preferences, costs, social status, habits, long-term
benefits. In the EU, the most important factors are considered to be the costs and the assurance of
mobility but also the profitability of the alternative options: Hybrid vehicles [8].

The study of electric vehicles consumer has shown interest in the academic environment for
the last years. The results of a study conducted in the United Kingdom show that there are several
types of consumers of electric vehicles differentiated by the socio-economic characteristics, the car
features and the psychographic profiles, demonstrating that it is a stratified market that needs an
approach on consumer segments, rather than a global one [36,37]. In China, the openness to innovation
and the concern for the environment determines the purchase intention of electric vehicles [9,38] but
also the ease of use [39]. The purchase intention was investigated also from the point of view of
functional values (performance, cost, convenience) and non-functional (emotional, social, epistemic)
and the conclusion was that the functional values come first, an aspect that could be used in marketing
strategies [40].

The acquisition of electric cars is influenced by the personal values that determine the concern
for the environment and the moral obligations [41]. The main motivations are concerns regarding
environmental conservation, economic and technical concerns but also personal and demographic
factors [3]. At the same time, the purchase intention is also influenced by the consumers’ background
regarding the adoption of these car models, antecedents related to national cultural differences [42].
In Sweden, the main consumers of electric vehicles are men, with higher education, with medium
to high incomes. These cars are used for private purposes and are charged at home during the
night [10]. The intention to purchase an electric or hybrid vehicle is indirectly, but positively, affected
by environmental conservation concerns [39,43]. On one side, there are consumers who have bought
electric vehicles based on ecological motivations, which in the future will lead to sustainable energy
behavior. On the other side, consumers have bought them for financial or technological reasons, having
no link to the ecological aspects [44].

3. Research Methodology

Starting from the research problem (the identification of the aspects related to the change of the
behavior of the young consumers with higher education regarding the potential green acquisitions,
particularly electric vehicle) and based on the analysis of the literature, the following general
assumptions were formulated: (1) Romanian students are interested in procuring electric vehicles but
do not have the needed purchasing power. (2) A large part of the Romanian students intends to procure
an electric vehicle, if they would receive consistent financial support from the State. (3) The still high
price represents the main barrier in the acquisition of an electric vehicle by the Romanian students.

In order to reach the research objectives, a quantitative marketing research was carried out, based
on the survey among students from 11 academic centers from Romania. According to the Romanian
educational system, the academic centers are organized in 4 categories, based on their size: Very
large—1 center (Bucharest), large (3 centers), medium (8 centers), small (37 centers). From each



Sustainability 2019, 11, 6639 5o0f 14

category, the authors selected the most representative local universities (13) based on their prestige
and importance, according to the Romanian classification criteria.

The final sample consists of 1221 subjects being validated on the basis of the t-student test and
rectified in order to ensure a balanced structure based on gender and age categories. The table below
(Table 1) presents the sample structure organized by academic centers, universities and the number of
respondents considered for the research.

Table 1. Sample structure by universities.

No Academic Academic Universit No. of Percent
) Centre Name Centre Type y Respondents
fdemfenmc s
1 Bucharest Very large d
Politehnica University 154 12.3%
from Bucharest
“Carol Davila” University 55 459
of Medicine and Pharmacy =
2 Cluj-Napoca Large Babes Bolyai University 165 13.5%
3 Brasov Transilvania University 143 11.7%
from Brasov
Medium “Lucian Blaga” University
4 Sibiu o 77 6.3%
from Sibiu
. “Dunarea de jos” o
> Galati University from Galati 79 6-5%
6 Craiova University of Craiova 75 6.1%
7 Arad Aurel Vlaicu” University 64 599,
from Arad
8 Baciu Small Vasile Alecsandri” 68 5.6%
University from Bacau
9 Oradea University of Oradea 68 5.6%
10 Pitesti University of Pitesti 75 6.1%
11 Suceava Stfefan .cel Mare 66 5.4%
University from Suceava
Total 1221 100%

The sample structure by gender comprises 52.3% females and 47.7% males. Considering the age,
in the 18-21 age category falls 83.8% of respondents, in the 22-25 years category 14.4% and 1.8% are
over 26 years old.

For achieving the research objective, the authors considered as total research population all the
students from the selected universities, aiming at determining both their opinions regarding the green
consumption behavior in general, and their attitude about buying electric vehicles in particular.

The information was collected through an electronic questionnaire, using the computer assisted
web interviewing (CAWI) method [45]. The authors used this method because of its advantages in
collecting data using the Internet, by uploading the online questionnaire and filling it in directly in the
browser by the respondent. This method requires no need to install an application/program. In the
specialists” opinion, the method has as main advantage the reduced costs of data collection, compared
to other specific methods [46]. The CAWI method has the disadvantage of the non-random selection
of the respondents, which causes a reduced representativeness of the sample. However, in order to
partially compensate this disadvantage, the authors collected data from a large number of subjects,
but the results must be interpreted with some caution.
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The link to the questionnaire was sent by email or social networking sites. The collected data
were processed using the SPSS program, applying univariate and bivariate analysis methods. Also,
statistical tests were applied to establish the links between the research variables. The first aspect
analyzed was determining the degree to which students know the concept of green behavior and
electric vehicle. After that, aspects related to the students’ attitude regarding the ownership of an
electric vehicle, the interest to drive it, the willingness to purchase it, from their own sources or with
state aid, were analyzed. For a more in-depth analysis of these aspects, the following hypotheses were
tested using the X2 test (chi square).

Hypothesis 1 (H1). The age influences the level of knowledge about green consumption.
Hypothesis 2 (H2). Gender influences the factors determining the decision to procure an electric vehicle.

Hypothesis 3 (H3). Gender influences the type of barriers that appear in the decision process to procure an
electric vehicle.

4. Results and Discussion

The results are grouped on the main objectives of the research, and the analysis and statistical
tests performed are presented in a logical sequence, which allowed obtaining relevant results.

4.1. Determining the Degree to Which Students Are Familiar with the Concept of Green Consumption

Given the current challenges related to the protection and conservation of the environment in
order to create a sustainable model of production and consumption for the society, the degree to which
students are aware of issues related to green consumption was measured. According to the results in
the table below, about half of the students (49.5%) are not familiar at all with this concept.

The low level of knowledge about this concept can be considered worrying because by making
the right choices about acquisitions, consumers can play a major role in reducing the negative impact
on the environment. In generating a green behavior, it is very important for individuals to be aware of
the effect of their actions on the environment, because they can make the right decisions regarding the
purchase and use of different products.

Based on the results from Table 2, the authors aimed to determine if the age influences respondents’

level of knowledge about green consumption, this being the first statistical hypothesis of the research.
For this purpose, the x? (chi-square) test was applied and the results are presented in the table below.

Table 2. The level of students” knowledge about the concept of green consumption.

Level of Knowledge No. of Respondents Percent
None 605 49.5%
Somehow 385 31.5%
High 231 18.9%
Total 1221 100%

For a 95% confidence level, the significance level of the test from Table 3 has the value 0, being
less than 0.05. This result leads to the conclusion that the age influences students level of knowledge
about green consumption.

Table 3. Chi-square test values.

Value df Significance Level

Pearson Chi-Square 51.894 4 0.000
No. of valid cases 1221
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According to the results from Table 4, the very interesting aspect is that the percentage of
respondents familiar with the concept of green consumption within the age group 18-21 years (19.4%)
is higher than the percentage of those in the category 22-25 years (18.8%).

Table 4. The level of students’ knowledge regarding the concept of green consumption by age groups.

Level of Knowledge
Age Total
None Somehow High
18-21 49.5% 32.2% 19.4% 100%
22-25 56.3% 25% 18.8% 100%
26 and over 0% 100% 0% 100%
Total 49.5% 31.5% 18.9% 100%

According to the research results, 62.2% of the students know what an electric vehicle is, and 10.8%
of them came in contact with such a vehicle, as drivers or passengers.

4.2. Identifying Students” Intentions to Buy Electric Vehicles

The percentage of students willing to buy an electric vehicle is 37.8% (462 respondents).
The percentage is encouraging, given that electric mobility is a solid and credible, long-term alternative
to the internal combustion engine. This percentage is close to that of British youths (40%) identified
in a study from 2018, which shows that the views of young Romanians are similar to those of young
people from economically advanced European countries [47].

According to Figure 1, the most common reason why students want to buy an electric vehicle is
related to the fuel consumption (41.6%). A fairly high percentage (21.4%) would buy such a vehicle due
to their concern for the protection and conservation of the environment. The technology incorporated
into an electric vehicle is another reason why a large proportion of students (18.6%) would choose to
use them. Other reasons why students would buy an electric vehicle are: comfort (1.1%), reliability
(6.5%) or design (2%).

other

associated costs

utban efficiency
environment protection

consumption 416

technology

0 10 20 30 40 50

Figure 1. Factors determining the decision to buy an electric vehicle.

Starting from the results in Figure 1, the authors aimed to determine if the gender influences the
factors determining the decision to buy an electric vehicle, this being the second statistical hypothesis

of the research. For this purpose, the x? test was applied and the results are presented in the table
below (Table 5).

Table 5. Chi-square test values.

Value df Significance Level

Pearson
Chi-Square 38.312 7 0.000

No. of valid cases 462
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Considering a 95% confidence level, the significance level of the Chi-square test has the value
0, therefore being less than 0.05. In this case, the conclusion is that gender influences the factors
determining the decision to buy an electric vehicle.

The results presented in the chart below show that females would buy an electric vehicle due
to the financial aspects (consumption, urban efficiency, associated costs) in a higher proportion than
the males. On the other hand, more males than females are interested in the technology enhanced in
an electric vehicle, the environmental protection by using such a vehicle, or other aspects such: the
vehicle modern design or its comfort.

Given that a high percentage of the interviewed students (62.2%) do not wish to purchase an
electric car, it was considered necessary to analyze the barriers that they face in making a favorable
decision. Figure 2 shows that out of a total of 759 respondents who gave a negative answer, about half
(43.2%) would not buy an electric vehicle because of the very high price, compared to a conventional
vehicle. One third of the respondents (31.9%) are reluctant to buy due to the lack of an appropriate
specific infrastructure that involves charging stations and their maintenance, billing systems, power
generation solutions, electricity distribution and storage, space providers. The authors consider that it
is extremely important for the respondents to know that the Romanian Government assumes the main
role to support the development of the loading infrastructure and the market in the early stages of
development, so that by 2030 this type of vehicles will be a regular presence in traffic, contributing to
the reduction of exhaust gas emissions [48].

others

associated costs

urban efficiency
environment protection
consumption 34.70% 467
technology 21.60%

T T T T T

0.00% 10.00% 20.00% 30.00% 40.00% 50.00%

W Females ™ Males

Figure 2. Gender differences on the factors determining the decision to buy an electric vehicle.

The technical characteristics and, especially, the limited autonomy of movement, is the barrier
considered by 19.1% of the respondents who are not willing to purchase an electric vehicle (Figure 3).
The main problem of the electric vehicle is the difficulty of storing electricity. From the sustainability
perspective, there is also the issue of emissions related to the production of electricity, dominated
by fossil fuels [48]. Only 5.8% of the respondents do not consider the purchase of an electric vehicle
for other personal reasons, related to the individual perception on this topic created by internal or
external factors.

Starting from the results illustrated in Figure 2, the authors aimed at determining if the gender
influences the type of barriers that appear in the decision to purchase an electric vehicle, this being the
third statistical hypothesis of the research. For this purpose, the x? test was applied and the results are
presented in the Table 6.

Considering a 95% confidence level, the significance level of the test has the value 0.015, therefore
being less than 0.05. In this case, the conclusion is that the gender influences the type of barriers that
appear in the decision to purchase an electric vehicle.
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individual attitude and perceptions

technical features

infrastructure

price

0] 10 20 30 40 50

Figure 3. Barriers to the acquisition of an electric vehicle.

Table 6. Chi-square test values.

Value df Significance Level

Pearson
Chi-Square 10.491 7 0.015

No. of valid cases 759

The results presented in the chart below (Figure 4) show that females consider that the
transportation infrastructure specific for the electric vehicles and their technical features are an
important barrier for the acquisition, in a higher proportion than the males. On the other hand, more
males than females are concerned about the price or they have certain perceptions that make them
postponing the acquisition.

g s.10%
individual attitudes and perceptions 6.40%
9.60%
technical features 3.70%
| M Fermales
37.20%
infrastructure 27.30% u Males
. 3B8.10%
price 47.70%
0.00% 10.00%20.00%30.00%40.00%50.00%

Figure 4. Gender differences on the barriers to the acquisition of an electric vehicle.

4.3. Overview on Costs and Financial Benefits Regarding the Acquisition of an Electric Vehicle in Romania

One of the directions for the development of the energy sector mentioned in the Energy Strategy
of Romania 2016-2030 concerns electromobility, by promoting hybrid and electric vehicles, including
cars, buses and light-duty vehicles dedicated to the urban environment [48].

According to the research results, if the students would receive financial support from the state,
the percentage of those who intend to buy an electric vehicle reaches 81.1%. Starting from these results,
but also taking into account the optimal scenario of the transition to electromobility in Romania which
anticipates that by 2050 about 10 million vehicles will be registered in Romania, 19% being electric
vehicles and 1.5% with hydrogen fuel cell batteries [48], an overview on the costs and financial benefits
provided by the Romanian Government to the electric vehicles owners, such as acquisition price
reductions or tax reductions. The starting point was the question to which many Romanians seek an
answer: Is it worth buying an electric vehicle in Romania?
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Many car importers in Romania sell also electric cars and their sale price is quite high, compared
to the purchasing power of Romanians but also compared to the price of a conventional vehicle. From
this point of view, the authors aimed at analyzing the costs and financial benefits for buying and
using a gasoline vehicle compared to an electric one, both produced by Volkswagen. The models
selected for the analysis, are: the electric model VW e-UP! (one of the best-selling models of the
German manufacturer and among the cheapest electric cars in Romania) and VW UP 1.0 L petrol, with
a 1000 cc engine.

The following table (Table 7) compares certain costs and financial benefits involved for both
vehicle models.

Table 7. Comparison of financial aspects between electric and gasoline vehicle.

Financial Aspects VW e-UP! VW UP 1.0 L Gasoline
Purchase price 16.536 Euros * 8.729 Euros **
List price 27.431 Euros 10.104 Euros
Eco-ticket 9.520 Euros -
Scrapping premium 1.375 Euros 1.375 Euros
Consumption 1.26 Euros/100 km (x12 Kw) 5 Euros/100 km (4.2 L)
Taxes 0 8.50 Euros/year

1 year: 460 Euros 1 year: 1.825 Euros

Operating cost 5 years: 2.300 Euros 5 years: 9.125 Euros
10 years: 4.600 Euros 10 years: 18.250 Euros
Total cost 1 year = 16.996 Euros 1 year = 10.563 Euros

5 years = 18.836 Euros

N .
(purchase + operating) 10 years = 21.136 Euros

5 years = 17.897 Euros
10 years = 27.064 Euros

* includes the 1375 euro scrapping premium and ~9520 euro eco-ticket; ** includes the scrapping premium of
1.375 euro.

The big advantage of the electric model is the operating cost, because it has a consumption of
about 12 kw/100 km, which means about 6 lei for every 100 km travelled, the price/kilowatt being
around 0.50 lei. Thus, estimating that the owner travels, on average, 100 km daily, for 365 days, it
reaches an annual operating cost of 460 Euros. During five years, the operating cost of an electric car,
from which other maintenance costs are excluded, will be 2300 Euros, and in 10 years, the owner will
pay 4600 Euros for the electricity consumed. As electric cars are not taxed in Romania, the conclusion
is that, in terms of operating costs, the electric model analyzed is cost effective, but not necessarily
from the point of view of the initial financial investment.

If the consumer would decide to buy the model VW UP 1.0 L gasoline equipped with a 1000 cc
petrol engine, he would save about 7800 Euros compared to the electric model. Considering the
average consumption of 4.2 L/100 km, it means that a driver who travels daily on this distance, for one
year, will spend 1825 Euros on fuel, and in 5 years, would spend only on gasoline. 9.125 Euros, while
in 10 years, 18,250 Euros. Moreover, adding an annual tax of approximately 8.50 Euros, the total cost of
buying and operating the car would be 10,563 Euros/1 year, which represents 17,897 Euros/5 years and
27,064 Euros/10 years.

For this overview on financial aspects regarding the 2 vehicle models, the authors did not consider
the maintenance cost. The main reason is that in Romania, the electric vehicles market is still a young
one, with a few owners who are still adapting to these products, and there are no statistics available for
the maintenance cost on medium or long term. Considering this situation, it is difficult to forecast
an appropriate maintenance cost for electric vehicles. However, the owners should consider that the
maintenance costs for a conventional vehicle are lower compared to the electric vehicles due to the
small businesses providing assistance and service. For electric vehicles, the owners can appeal only
the official dealers for maintenance at expensive prices. The conclusion is that it takes more than five
years to repay the investment in an electric vehicle, compared to a similar car on petrol, but only if the
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support of 45,000 lei (9520 Euros) is granted by the state through the Rabla Plus program. Since the
batteries that store the electricity in electric vehicles degrade over time, it requires that, after 5-10 years,
they be replaced, which determines that at the final operating price of an electric car about 6000 Euros
will be added. Thus, it has been found that within 10 years of use, electric cars reach costs similar to
the classic cars that use fossil fuels.

An electric vehicle is not only good for the environment, as it has been shown in this paper,
because it does not pollute, but it also offers advantages in terms of comfort and safety. Almost all the
car manufacturers consider this to be the future, as proof is that, every year, more and more electric
cars appear and there are more and more owners. However, when looking at the investment from a
financial point of view, it can be seen that, on the long term, there are no big differences between an
electric vehicle and one that uses fossil fuel. Basically, if only the purchase price and the fuel price are
taken into account, the money saved by purchasing a conventional car will be spent on fuel. As well,
conversely, the money saved by using the electricity will be spent on replacing the batteries of electric
vehicles. In conclusion, potential consumers who have to decide whether it is worth buying an electric
or gasoline/diesel-powered vehicle must first consider the initial purchase cost.

5. Conclusions

The article contributes to the literature through the novelty of the researched problem: identification
and analysis of the attitude and behavior of Romanian students regarding the purchase of electric
vehicles. For achieving this objective, the research was structure on 3 main themes in order to analyze:
The students’ knowledge regarding the green consumption (1), the students” intentions to buy electric
vehicles (2) and an overview on costs and benefits regarding the acquisition of an electric vehicle in
Romania (3).

The research results confirm the results of other studies from the literature [8,9,36-38,40]. Regarding
the first research theme, the authors found out that almost half of the interviewed students (49.5%) know
nothing about green consumption. On the other hand, considering the age groups, an encouraging
aspect is that, from those who have knowledge about green consumption, the youngest students
(18-21) are more interested than the older ones in this issue. So, the young consumers tend to be more
informed and perhaps behave more according to the green consumption principles. Another good
news is that the views of young Romanians are similar to those of young people from economically
advanced European countries, such as United Kingdom, proven fact by the percentage of students who
would be willing to buy an electric vehicle (37.8% of the Romanians, 40% of the British young people).
The most important reason why the students would buy an electric vehicle is the fuel consumption, in
terms of price and resources (mentioned especially by female students), followed by the willing to
participate somehow into the protection and conservation of the environment (mentioned especially
by male students).

From those students who do not consider to buy an electric vehicle, about half of them mentioned
the very high price, compared to a traditional vehicle, but in the case of receiving some financial
support from the Government, 81,1% would change their mind and consider buying such a vehicle.
The overview on the costs and financial benefits provided by the Romanian Government to the electric
vehicles owners highlighted that in terms of operating costs, the electric model analyzed is cost effective,
but not necessarily from the point of view of the initial financial investment. On the long run, there
are no big differences between an electric vehicle and one that uses fossil fuel. Basically, if only the
purchase price and the fuel price are considered, the money saved by purchasing a conventional car will
be spent on fuel. The financial effort for buying an electric vehicle is bigger than for a conventional one,
but the advantages in terms of consumption costs and environmental protection are very important
to consider on the long term. The general conclusion of the paper emphasizes the importance of the
research results for the public institutions, the necessity of their involvement being highlighted in
other papers [11,20,23,24,26] as well as for the academic environment. The support Romania provides
through the Rabla Plus program for the purchase of electric vehicles is a significant one, but, considering
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the purchasing power in our country, electric cars, even with this financing from the state, still fall
into the category of expensive products. Also taking into account the research results, the authors
recommend to the competent public institutions to elaborate special programs, by offering attractive
facilities for the young people with higher education, in order to procure an electric vehicle. This way
is diminished the effect of the barrier generated by the high price. From the academic environment
perspective, it is necessary to initiate and develop researches, both at micro and macroeconomic level,
to quantify the economic-social implications of green acquisitions in general and of electric cars in
particular, as well as to include the concept of green acquisition in the curricula of some study programs
to generate a high level of education in order to change the behavior of young people in the direction
of environmental conservation and to achieve a competitive economy based on low carbon emissions.

The main research limit is the sample selection method, which is not performed using a random
method, leading to a reduced representativeness for the researched population. However, the authors
consider that the large volume of the sample and the balanced structure on academic centers are
elements that mitigate the specified disadvantages.

Future research should be extended to the entire adult population in order to quantify with
more scientific rigor its attitude and behavior regarding the acquisition of electric vehicles, which
in turn will require the use of qualitative methods, which will capture the benefits perceived by the
potential Romanian consumers. The authors also intend to carry out quantitative marketing research,
representative at national level, based on random sample selection methods.
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