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1. INTRODUCTION AND LITERATURE REVIEW

he transport sector is one of the largest carbon-emitting industries, responsible for around 23%

of global emissions, with road transport accounting for the largest share (International Energy
Agency, 2023). The uptake of electric vehicles (EVs) is one of the most important steps to reduce
the carbon footprint and can contribute to the achievement of the UN Sustainable Development
Goals (SDGs) (Alanazi, 2023). Demand for EVs is growing dynamically, with global investment
in this area increasing by 50% in 2022 to reach USD 425 billion, of which the largest share was
from consumer vehicle purchases, while governments provided around USD 40 billion in direct
purchase incentives (Khaleel et al., 2024). A key objective of the European Union is to decarbon-
ise the transport sector, for which the mass uptake of electric vehicles is essential (Polom et al.,
2020). Although in many Western European countries the share of EVs in new car sales already
exceeds 20%, the transition is taking place at a slower pace in the Central and Eastern European
region (Luszczyk et al., 2021). The main barriers are limited charging infrastructure, economic
challenges and differences in consumer habits and attitudes (Pavlinek, 2023). According to the
Hungarian Central Statistical Office (KSH), the number of pure electric vehicles in Hungary
increased to 41,000 by the end of 2023, a 38% increase compared to the previous year. Among
the models sold, BMW, Nissan and Tesla led the market, while the number of public charging
stations reached 2507 (Hungarian Central Statistical Office, 2024). One of the most important
factors in the uptake of EVs is the availability of charging infrastructure, which has a direct
impact on consumer attitudes (Kolacsek, 2020). The results of a study in Shanghai showed that
the density of the charging network and government subsidies play a decisive role in purchasing
decisions (Zhao et al., 2022). The largest buyers of EVs are high-income urban consumers aged
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31-40, for whom battery performance and the environmental friendliness of the car are also of
high importance (Wang et al., 2017). Another study, also conducted in Shanghai, involving 458
respondents at car dealerships and test driving centres, found that men are less likely to buy EVs,
while the 41-50 age group would choose them as a second car (Wang et al., 2018). Acceptance of
electric cars depends largely on how far users drive the car on a daily basis. The results of a study
comparing four studies found that the main barrier to EV adoption is not daily commuting, but the
limited possibility of occasional long trips (Tamor et al., 2015). European studies have also shown
similar results. In Poland, passengers supported the uptake of electric buses, but highlighted the
need for infrastructure development and the importance of financial incentives (Potom, 2021). A
survey of drivers of Deutsche Post's light commercial vehicle fleet found that the adoption of EVs
was driven by perceived usefulness and ease of use (Wolff & Madlener, 2019). One promising
opportunity for EV adoption is the expansion of car-sharing services, which allow consumers to
try out the new technology with low risk. According to a recent study, the urban environment,
multimodal transport habits and technological openness all contribute to a positive perception of
EVs, while traditional car ownership tends to negatively influence adoption (Schliiter & Weyer,
2019). The transition to sustainable mobility requires not only technological improvements, but
also a change in social and environmental attitudes (Featherman et al., 2021). People's environ-
mental attitudes play a crucial role in the adoption of EVs (Wicki et al., 2023). In order to promote
sustainable transport, it is particularly important to support disadvantaged regions where the
high cost of EVs and infrastructure gaps may hinder uptake (Tadjiev & Donze, 2021). Research
suggests that measurable social indicators and deeper social impact analysis are needed for the
sustainable uptake of EVs. Improving charging infrastructure and reducing purchase uncertainty
are key factors for successful market diffusion (Omahne et al., 2021). In addition to financial
incentives, social impacts and sharing positive user experiences are also essential for wider EV
uptake (Rezvani etal., 2015). Two research questions have been defined in relation to the research
objective: RQI - How do different environmental attitudes impact the willingness to purchase or
lease electric vehicles?; RQ2 - What role does access to charging infrastructure play in shaping
preferences for electric vehicles?

2. METHODOLOGY

The research was carried out in the form of an online questionnaire survey with the involvement
of a market research company in the Western Transdanubian region, interviewing 500 people.
The sample is representative in terms of gender, age, type of municipality and education level. The
reason for choosing the West-Transdanubian region is that it is close to countries such as Austria
and Germany, where the penetration of electric cars and the willingness to buy are higher than
in post-communist countries. A significant proportion of the people living in this region work in
these countries and are therefore exposed to new technologies. Within the country, the average
gross domestic product 2022 is 328.266 HUF/month/person in the West Danube region and 267.931
HUF/month/person in the North Plain (Hungarian Central Statistical Office, 2022). The GDP per
capita is also higher than in the Eastern part of the country (West Danube region: Gyor-Vas-Zala:
GDP per capita: 6896 thousand HUF, Eastern part of the country, North Plain: 5048 thousand
HUF (Hungarian Central Statistical Office, 2023). We are talking about an industrialised region
with several automotive suppliers and the presence of Audi Hungaria (as the largest employer and
electric car manufacturer in Hungary), where consumers are encountering electric cars almost
every day. Our assumption is that consumers in the western region of the country will be more
open to buying and using electric cars (consumers in the capital and in the municipalities around
the capital may be similar). For the analysis the SPSS software was used to perform a cluster
analysis. Table 1 shows the 14 attitude statements that form the basis of the cluster analysis.
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Table 1. Environmental attitude statements and references

Attitude Statement

References

[ try to choose a means of transport that has as little impact on the environment

EOla 1 . -
— |aspossible.
Through ride sharing, the environmental impact of transport can be
EOla 2 | .~ " . -
— | significantly reduced.
EOla_3 |Humans are severely abusing the environment.
= - - - - - - Polonsky et al.,
EOla 4 If things continue on their present course, we will soon experience a major 2014
— | ecological catastrophe
EOla 5 I am willing to pay a little more for products and food that are free of chemical |Straughan &
- elements and that do not harm the environment. Roberts, 1999
EOlb 1 Usmg.enwronmentally sustainable products is a primary way to reduce Kumar et al., 2017
— | pollution.
When I have a choice between two equal products, I always purchase the one
EOlb 2 o
— | which is less harmful to other people.
- Roberts, 1996a
When I have a choice between two equal products, I always purchase the one
EOlb 3 o .
— | which is less harmful to the environment.
EOlb 4 I usgally purchase the lowest priced product, regardless of its impact on Roberts, 1996b
- environment.
IfTunderstand the potential damage to the environment that some products can
EOlb 5
— | cause, I do not purchase these products
EOlb 6 When I purchase products, I always make a conscious effort to buy those Straughan &
— | products that are low in pollutants. Roberts. 1999
EOlb 7 |Itry only to buy products that can be recycled.
EOlb_8 |Iwill notbuy a product if the company that sells it is ecologically irresponsible.
EOlb_9 |Ialways plan my purchases in advance, I'm not an impulse shopper. -

Source: Own research

Table 2 shows the demographic data of the questionnaire participants, broken down into clusters.
In terms of gender, cluster 2 has the largest difference, with men accounting for 74.1%, the least
environmentally conscious consumers of the clusters. This cluster also has the highest proportion
of young people, with 29.6% aged 18-27. Older age groups are more represented in the first and
third clusters. Clusters 2 and 4 are the least environmentally conscious, with the highest proportion
of people living in the village/town

Table 2. Demographic characteristics of the respondents

Cluster 1 Cluster 2 Cluster 3 Cluster 4
Gender Man 57.8% 741 % 44.4 % 63.0 %
Woman 42.2 % 259 % 55.6% 37.0%
18-27 8.7 % 29.6 % 55% 241 %
28-37 26.5 % 14.8 % 15.9 % 22.5%
Age 38-47 28.8 % 29.6 % 26.0 % 22.2%
48-57 18.9 % 259 % 343 % 22.3%
58-65 17.2 % 0.0 % 18.6 % 9.3%
County seat 49.2 % 333 % 41.7 % 40.7 %
Municipality Other city 15.6 % 14.8 % 13.9% 11.1 %
Village, town 352 % 51.9% 44.4 % 48.1 %

Source: Own calculations
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RESULTS

As aresults of the questionnaire analysis 4 clusters were defined, which are visibly distinct from

each other and whose characteristics are explained in this chapter. The first cluster included a
total of 128 people and they mostly agree with the environmental claims. Only 27 people belong
to the second cluster, they are the ones who do not care about the environment. The third cluster,

with 108 people, are those who care a lot about the environment and are doing something about it

themselves. The fourth cluster has 108 people, they tend to agree moderately with environmental
claims but do not have a strong commitment.
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Figure 1. Clusters
Source: Own research

Figure 1 shows the distribution of the four clusters. The figure shows that clusters two and three
are the furthest apart, with consumers who are very environmentally aware and consumers who
are not at all environmentally aware. And clusters one and four are close together, as these two
cluster groups are not as prominent for environmental attitudes.

Table 3 shows the mean, median, mode, standard deviation and variance for the first cluster. The
means range from 3.3 to 4.59, indicating that respondents in the first cluster mostly agree with the
statements on environmental protection. The highest mean was obtained for EOla_3 (4.59), which
is related to the statement ‘Humans are severely abusing the environment’. This attitude reflects the
cluster's high level of environmental awareness. The median value for all statements is 3 or 4, which
also indicates that respondents tend to agree with environmental statements. A lower standard devia-
tion (e.g. EOla_3: 0.633) indicates that respondents' opinions on the issue are relatively homogeneous.
On the other hand, opinions are more divided on shopping habits (e.g. EOlb_4, EOlb_8), which may
indicate that certain practical barriers or preferences influence their behaviour.

Table 4 shows the characteristics of the second cluster. Respondents are typically less environ-
mentally aware and often dismissive of sustainability claims. The averages are significantly
lower than in cluster 1, indicating that cluster members tend to disagree with most of the claims
about environmental sustainability. The highest mean is EOla_3 (3.56) and the lowest mean is
EOIb_5 and EOIb_8 (1.26), indicating that environmental concerns are almost not reflected in
their purchasing behaviour. Median values range from 1 to 3, with most cases being 1, indicating
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that the majority of responses to each question fall into the "strongly disagree" category. The
mode is also mostly 1, further confirming the low level of environmental awareness in this
cluster. The standard deviations are relatively high for some questions, indicating a higher
degree of variance in the answers.

Table 3. Cluster 1- Environmentally Concious Moderators

Valid N Missing Mean Median Mode De\S/it:t.ion Variance
EOla 3 128 0 4.59 5 5 0.633 0.401
EOla 4 128 0 4.23 4 5 0.862 0.744
EOla 2 128 0 4.05 4 4 0.845 0.714
EOIb 1 128 0 3.99 4 4 0.758 0.575
EOIb 2 128 0 3.76 4 4 0.761 0.579
EO1b 7 128 0 3775 4 4 0.699 0.488
EOla 1 128 0 3.73 4 4 0.789 0.622
EOIb 9 128 0 3.69 4 4 1.033 1.067
EOlb 3 128 0 3.66 4 4 0.786 0.619
EOla 5 128 0 3.62 4 4 0.932 0.868
EO0lb 6 128 0 3.52 3 3 0.742 0.551
EOIb 5 128 0 3.41 3 3 0.892 0.796
EOlb 4 128 0 3.32 3 4 1.108 1.227
EOIb 8 128 0 3.30 3 3 0.865 0.749
Source: Own calculations
Table 4. Cluster 2 - Skeptics of Sustainability
Valid N Missing Mean Median Mode De\S/itiion Variance
EOla 3 27 0 3.56 3 5 1368 1872
EOIb 9 27 0 2.89 3 1 1.625 2.641
EOla 4 27 0 2.85 3 1 1.537 2.362
EOlb 4 27 0 2.85 3 1 1.512 2.285
EOlb 1 27 0 2.33 2 1 1.494 2.231
EOla 2 27 0 2.30 2 1 1.325 1.755
EOla 1 27 0 1.74 1 1 0.984 0.969
EOlb 7 27 0 1.56 1 1 0.974 0.949
EOla 5 27 0 1.52 1 1 1.014 1.028
EOlb 2 27 0 1.48 1 1 0.935 0.875
EOIb 6 27 0 1.44 1 1 0.698 0.487
EOlb 3 27 0 1.30 1 1 0.542 0.293
EOlb 5 27 0 1.26 1 1 0.594 0.353
EOIb 8 27 0 1.26 1 1 0.526 0.276

Source: Own calculations

Table 5 shows the results for the third cluster. The results of cluster 3 show that respondents are
strongly environmentally aware and show a high level of agreement with statements related to
the environment and sustainability. This cluster may be representative of committed environ-
mentalists who actively take sustainability into account in their daily decisions. The majority
of the mean scores are very high (between 4.25 and 4.88), indicating almost full agreement on
most issues. The median and mode are 5 for almost all questions, reflecting maximum agree-
ment. The standard deviation is mostly low (e.g. EOla_3: 0.426, EOlb_3: 0.454), indicating that
the respondents' opinions are very homogeneous, with almost all of them sharing similar views
on these issues.
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Table 5. Cluster 3 - Committed Environmentalists

Sali q Missing Mean Median Mode ls)t:\;iation Variance
EQOla 3 108 0 4.88 5 5 0.426 0.182
EOIb 1 108 0 4.84 5 5 0.457 0.209
EOlb 3 108 0 4.79 5 5 0.454 0.207
EOlb 7 108 0 474 5 5 0.602 0.362
EO0lb 2 108 0 473 5 5 0.485 0.236
EOla 5 108 0 472 5 5 0.577 0.333
EOlb 5 108 0 4.68 5 5 0.667 0.445
EOIb 6 108 0 4.68 5 5 0.639 0.408
EOlb 8 108 0 4.56 5 5 0.765 0.586
EOla 2 108 0 4.50 5 5 0.837 0.701
EOla 1 108 0 444 5 5 0.824 0.679
EOla 4 108 0 443 5 5 1.07 1.144
EO0lb 9 108 0 4.25 5 5 0.996 0.993
EOIb 4 108 0 2.40 2 1 1.57 2.466
Source: Own calculations
Table 6. Cluster 4 - Indifferent Pragmatists
Valid N Missing Mean Median Mode De\szit:t.ion Variance
EOla 3 108 0 377 4 4 1.001 1.002
EOlb 9 108 0 3.38 3 3 1.083 1.172
EOla 4 108 0 3.35 3 3 0.979 0.959
EOlb 4 108 0 3.28 3 3 1.003 1.006
EOlb 1 108 0 3.20 3 3 0.862 0.743
EOlb 7 108 0 3.18 3 3 0.795 0.632
EOla 1 108 0 3.11 3 3 0.998 0.997
EOla 5 108 0 3.06 3 3 0.868 0.753
EOlb 5 108 0 3.06 3 3 0.777 0.603
EOlb 2 108 0 3.05 3 3 0.79 0.624
EOlb 3 108 0 3.00 3 3 0.82 0.673
EOlb 6 108 0 2.92 3 3 0.833 0.694
EOlb 8 108 0 2.85 3 3 0.925 0.856
EOla 2 108 0 2.81 3 3 0.968 0.937

Source: Own calculations

Table 6 shows the results for the fourth cluster by mean, median, mode, standard deviation and
variance. The data for cluster 4 show that the respondents' attitudes and buying habits are medium.
This group can be characterised more as moderately interested, not particularly environmentally
aware, but not completely averse to sustainability issues. The mean scores range from 2.81 to 3.77,
indicating that cluster members generally agree moderately with environmental claims, but lack
strong commitment. Median scores are 3 for almost all questions, indicating that the majority of
respondents hold a neutral position. The mode is also 3, reflecting a moderately committed stance.
The standard deviation values are generally low, indicating that responses are relatively homogeneous.

3.1. Possession of Evs and Charging Stations

The questionnaire also asked respondents in the Western region of Hungary about the electric vehicles
they own. In this question, the respondents could choose between 4 options and they could tick more
than one answer: (1) Electric car, (2) Hybrid car, (3) Electric motor, (4) Electric bicycle/scooter.
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Figure 2. Number of electric vehicles by cluster
Source: Own research

Figure 2 shows the share of electric vehicle ownership by cluster. Overall, the highest number of
respondents who own an electric bike or scooter is 42. This is followed by hybrid cars with 19 and
electric cars with 18. The figure clearly shows that the most environmentally friendly cluster is cluster
3, which owns the most electric vehicles, and is therefore the group that pays a lot of attention to the
environment when it comes to travel. In Hungary, the purchase and use of electric vehicles is not very
common, but it is expected that the number of these vehicles will continue to increase in the future.
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Figure 3. Availability of charging stations by cluster
Source: Own research

Figure 3 shows the extent to which members of the different clusters have access to electric charging
stations close to their homes. Clusters 1 and 3, which are more environmentally conscious, have
a higher proportion of people living in areas where electric charging stations are available. This
suggests that there may be a correlation between pro-environmental attitudes and the availabil-
ity of infrastructure. In Cluster 2, the lack of charging stations was reported by many. This may
explain their low interest in EVs, as the lack of infrastructure reduces the chances of adoption. In
cluster 4, many people do not know if there is a charging station near them, suggesting that they
are less informed about electric transport options.

3.2. Purchase Intention to Evs

Figure 4 shows the future purchase plans for electric vehicles of the first cluster (Environmentally
Conscious Moderators) broken down by different vehicle types. Electric bicycles and scooters show the
highest value, especially among those who plan to buy "Yes, within 3 years" or "Yes, but in more than
3 years". Members of the first cluster tend to have a positive attitude towards electric vehicles, but their
purchase is often dependent on external factors (e.g. price, infrastructure). The greatest interest is shown
in electric bicycles and scooters, while a more cautious attitude is observed for electric and hybrid cars.
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Figure 4. Purchase Intention — Cluster 1 Figure 5. Purchase Intention — Cluster 2
Source: Own research Source: Own research

Figure 5 shows the future purchase plans for electric vehicles of the second cluster (Skeptics of
Sustainability), broken down by different vehicle types. Members of the second cluster typically
reject electric vehicles and have little motivation for sustainable forms of transport. Willingness to
buy is very low and most are clearly not interested in EVs. This suggests that their environmental
awareness is minimal and they probably have other transport preferences that EVs cannot satisty.

) — Eectriccar
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—— Electric motor
— Electric bicycle/scooter

Future Plans for Different Vehicle Types (Cluster 3

i Future Plans for Different Vehicle Types (Cluster 4.
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No and | would nobike to buy one No, but | would Ji¥& to buy one if | could No and | would not'tike to buy one No, but | would Jike to buy one if I could

Figure 6. Purchase Intention — Cluster 3 Figure 7. Purchase Intention — Cluster 4

Source: Own research Source: Own research

Figure 6 shows the future purchase plans for electric vehicles of the third cluster. The members
of the third cluster are highly committed to environmentally friendly transport. Many of them
are actively interested in electric vehicles and would buy one if they had the opportunity. Electric
bicycles and scooters are most in demand, but electric and hybrid cars are also popular. Cluster
members are likely to make their decisions with sustainability in mind and would adapt more
quickly to electric vehicles if financial or infrastructure support were available.

Figure 7 shows the future purchase plans for electric vehicles of the fourth cluster (Indifferent
Pragmatists). Members of the fourth cluster are pragmatic and show moderate interest in electric
vehicles. Some would be open to buying EVs, but this is mainly constrained by financial and infra-
structure factors. Electric bikes and scooters are the most popular in this cluster, while demand
for electric and hybrid cars is more moderate. The cluster is characterised by uncertainty and a
pragmatic approach, i.e. decisions are made on the basis of circumstances rather than a strong
environmental commitment.
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4. FUTURE RESEARCH DIRECTIONS

The results of the research highlighted that environmental attitudes, infrastructure availability and
economic factors all play a key role in the adoption of EVs. As the research revealed that attitudes
towards and acceptance of EVs are influenced by the availability of charging infrastructure, it may
be worthwhile to make a deeper comparison between different regions to explore what political
and economic steps would be needed to improve infrastructure and increase user confidence.
The state also has a significant role to play in the relationship between take-up and use, as state
support schemes and tax incentives can also influence consumer choices, so this could also be a
future research direction. Furthermore, awareness and information can also play an important role
in acceptance, and empirical research could be carried out to investigate which communication
strategies and education programmes would be most effective in promoting sustainable transport.

5. CONCLUSION

The aim of the research was to explore the factors influencing the adoption of electric vehicles, in
particular environmental attitudes and infrastructure availability. Using cluster analysis, 4 clusters
were identified. Cluster 1 (Environmentally Conscious Moderators) has a moderate interest in EVs
and their decisions are highly influenced by external circumstances. Cluster 2 (Skeptics of Sustain-
ability) has the lowest interest in EVs and is characterized by minimal environmental awareness.
Cluster 3 (Committed Environmentalists) has the strongest commitment to EVs and can be described
as environmentally conscious consumers. Cluster 4 (Indifferent Pragmatists) have a pragmatic atti-
tude towards the environment and are also interested in EVs. The results showed that EV adoption is
significantly influenced by the availability of infrastructure. Cluster 1 and 3 members, who are more
positive towards EVs, tend to live in areas with better charging networks. Cluster 2 members cited
the lack of infrastructure as the main barrier to buying EVs. In the present research, we formulated
two research questions, RQ1 (How do different environmental attitudes impact the willingness to
purchase or lease electric vehicles?), according to which environmental attitudes have a significant
impact on the adoption of EVs, so consumers with more environmentally conscious attitudes are more
likely to purchase or use an EV. Under the second question RQ2 (What role does access to charging
infrastructure play in shaping preferences for electric vehicles?), EV adoption is strongly influenced
by the accessibility of charging stations, as proximity to charging stations increases the propensity
to buy. The novelty of the research is that the data collection was carried out in a Central-Eastern
European region, for which less empirical data was available, and that the relationship between envi-
ronmental attitudes and EV adoption was analysed. The results may help policy makers to develop
more effective support policies to promote the uptake of EVs. For automotive stakeholders, it provides
useful insights into the environmental attitudes and decision-making processes of potential customers.
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