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TOWARDS SUSTAINABLE TRANSPORT: A COMPARATIVE ANALYSIS OF ELECTRIC VEHICLE
ADOPTION IN MONTENEGRO AND ALBANIA
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Radmila MILIC

University of Montenegro, Montenegro
radmilapotpara@gmail.com

Abstract

Environmental pollution represents a critical global challenge that demands urgent and coordinated
action. One of the most effective pathways toward mitigating its impacts is the decarbonization of
the transport sector, where the adoption of electric vehicles (EVs) plays a central role. Worldwide
and across Europe, EV uptake has accelerated significantly in recent years, driven by technological
advancements, supportive policies, and expanding charging infrastructure. However, the countries
of Western Balkans are considerably behind these trends. This paper focuses specifically on Albania
and Montenegro, two countries where the share of electric vehicles in the overall fleet remains very
low. Increasing EV adoption in these countries first requires identifying the key obstacles that
prevent citizens from choosing electric vehicles. Therefore, this paper examines perceptions of the
main barriers to EV usage. Furthermore, it identifies the policy measures and incentives that
residents consider most effective in encouraging the transition to cleaner mobility. Through this
analysis, the research aims to support the development of evidence-based strategies that can
accelerate transport decarbonization and contribute to regional environmental sustainability.

Keywords: decarbonization, electric vehicle adoption, Montenegro, Albania

I. INTRODUCTION

Greenhouse gases, particularly carbon dioxide (CO,), represent one of the primary drivers of global
warming and ongoing climate change. According to the International Energy Agency (IEA), global
energy-related CO, emissions reached 37.4 billion tons in 2023 (IEA, 2023). The energy sector,
covering coal, gas, and oil, recorded the highest contribution with 14.65 billion tons (39.8%),
followed by transport with 7.98 billion tons (21.7%), industry with 9.15 billion tons (24.9%),
buildings with 2.97 billion tons (8.1%), and other sectors contributing 2.05 billion tons (5.6%) (IEA,
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2023). Given the scale of transport-related emissions, political and research institutions increasingly
highlight the urgency of transforming the mobility sector. The European Environment Agency (EEA)
identifies transport decarbonization as a top priority, as the sector accounts for 25% of total EU
greenhouse gas emissions (EEA, 2024).

In response, many studies emphasize the electrification of transportation, especially urban public
transport, as a central strategy for reducing environmental impacts (Alvarez-Antelo et al., 2024; Kim
et al., 2024). Electric mobility is frequently presented as more energy-efficient than conventional
fuel-based systems, with fewer moving parts and reduced maintenance costs (Xing et al., 2023)
with numerous authors identifying electric vehicles (EVs) as a leading solution for decarbonizing
road transport (Maier et al., 2023). Although EVs offer substantial benefits, electrification alone
cannot achieve net-zero goals without complementary improvements in the energy sector and
reductions in emissions associated with vehicle manufacturing. Nevertheless, researchers and
policymakers agree that electric mobility provides a clean, accessible and equitable path for
reducing GHG emissions in transportation (Ndhlovu et al., 2025; Grdini¢-Rakonjac & Luci¢, 2025).
Integrating renewable energy sources with charging infrastructure is essential for long-term
sustainable mobility. The rapid global expansion of EV markets, reaching 6.6 million battery-electric
(BEV) and plug-in hybrid electric vehicles (PHEV) sold in 2021 (Rozzi et al., 2024). In addition, in
2023, nearly one in every five new cars sold was electric (IEA, 2024), more than six times greater
compared to 2018. This clearly shows increasing consumer interest

and technological progress. Norway stands out with exceptionally high adoption rates, driven by
extensive research investments and strong government incentives (Ndhlovu et al.,, 2025).
Projections from the IEA’s Stated Policies Scenario suggest that, under current energy, climate, and
industrial frameworks, every second vehicle sold globally by 2035 could be electric. These trends
point to a rapid electrification of the transport sector, which is expected to play a central role in
reducing GHG emissions and combating climate change.

Nevertheless, EV adoption remains shaped by various practical and psychological factors, including
charging infrastructure availability, driving range, maintenance costs, performance expectations,
and consumer awareness (Briand et al., 2025, Luci¢ & Grdini¢-Rakonjac, 2025; Rozzi et al., 2024).
Kumar & Alok (2020) identify several barriers: high total cost of ownership, insufficient charging
networks, range anxiety, battery-related concerns, policy limitations, and performance uncertainty.
In Finland, limited charging infrastructure and high upfront prices hinder adoption (Paiho, 2018). In
this broader global and regional context, Montenegro and Albania remain in early stages of
transition toward low-carbon mobility. Rising living standards, expanding tourism, and increased
mobility needs have contributed to rapid growth in vehicle ownership. Yet, both countries still rely
heavily on diesel-powered vehicles, while the penetration of hybrid and electric models remains
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negligible. Understanding public perception is therefore essential for guiding policy design and
ensuring effective national strategies for accelerating the shift toward sustainable transport.

Il. METHODOLOGY

The study employs a comparative research design aimed at evaluating public perception of electric
vehicles (EVs) in Montenegro and Albania. The methodology consists of two main components: an
analysis of national vehicle fleet data for the period 2020 — 2024, and an online survey distributed
to citizens of both countries. The first component relies on official national statistical sources,
including Monstat for Montenegro and DPSHTRR for Albania, enabling a quantitative assessment
of trends in vehicle ownership, motorization levels, and the distribution of fuel types across both
markets. The second component, the survey, forms the basis for analyzing attitudes, awareness,
and perceived barriers to EV adoption. A structured questionnaire was designed consisting of nine
thematic questions and three demographic items regarding gender, age, and employment status.
The survey was distributed electronically to ensure accessibility and anonymity. Questions covered
key dimensions relevant to EV transition: frequency and purpose of vehicle use, household vehicle
ownership, fuel type preferences, openness to EV adoption, perceived obstacles, and the influence
of potential government incentives. This methodological approach enables a comprehensive
evaluation of both the structural context (vehicle fleet characteristics) and the subjective context
(citizen attitudes). By combining empirical data and perceptual insights, the study provides a
grounded basis for identifying policy priorities that could accelerate the adoption of electric
vehicles in Montenegro and Albania.

I1l. RESULTS

The results of the study provide insight into the current structure of the vehicle fleets in
Montenegro and Albania, as well as into the public perception of electric vehicles (EVs) in both
countries.

The analysis of national statistics from 2020 to 2024 (Table 1) shows a continuous increase in the
number of registered vehicles in both markets. Vehicle registrations in Montenegro grew by 27%
over the five-year period, while Albania recorded a 41% increase, indicating strong growth in
motorization.

Table 1. Number of registered vehicles.

2020 2021 2022 2023 | 2024
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Montenegro | 240611 254409 266747 285257 306686
Albania 676811 740669 796438 867765 959226

The motorization level in Albania and Montenegro is shown in Figure 1. Both countries demonstrate
a steady growth in motorization level throughout the observed period. Albania shows a consistent
year-to-year increase, generally rising by around 7% — 10% annually, reflecting a moderate but
stable expansion of its vehicle fleet. Montenegro also records continuous growth, but at a slightly
lower level, from 4% to 7% while maintaining a substantially higher overall level of motorization.
When compared, Albania is gradually narrowing the gap, yet Montenegro remains markedly more
motorized, indicating differing stages of market maturity and vehicle accessibility between the two
countries. Despite this expansion, the share of low-emission vehicles remains negligible. Diesel
vehicles represent the dominant fuel type in both countries, confirming the early stage of transition
toward electromobility. Figure 2 for Montenegro and Albania, show that diesel is the mainly
dominant fuel type in both countries, followed by petrol, while the share of hybrid and electric
vehicles remains close to zero (DPSHTRR 2024, MONSTAT 2024).

600
m Albania mMontenegro

500
400
300
200
100

0

2020 2021 2022 2023 2024

Figure 1. Level of motorization in Albania and Montenegro.
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Figure 2. Structure of newly registered vehicles by fuel type for 2024 in Albania and Montenegro.

Montenegro demonstrates a more dynamic early development of electromobility, with hybrid
vehicles increasing from 0.01% in 2022 to 1.04% in 2024 and electric vehicles from 0.19% to 0.74%,
resulting in a higher overall share of low-emission vehicles compared to Albania. Albania shows a
steadier but slower rise, with hybrids growing from 0.34% to 0.76% over the same period, remaining
below Montenegro’s 2024 levels despite starting from a higher baseline. Overall, Montenegro now
holds the larger share of hybrid and electric vehicles, reflecting a faster acceleration toward
electromobility, while Albania’s progress remains consistent but more moderate.

A total of 105 respondents from Montenegro and 105 respondents from Albania participated in the
survey, ensuring balanced samples across the two countries. The demographic structure of the
participants is presented in Table 2. The data indicate notable differences in sample composition:
Albanian respondents include a higher proportion of male participants (72 male respondents)
compared to Montenegro (47 male respondents). Age distribution differs substantially, with
Albania’s sample predominantly composed of younger individuals aged 18 — 24 (91 respondents),
whereas Montenegro shows a more balanced representation across the 18 — 24, 25 — 34, and 35 —
44 age groups. Occupational status reflects these age patterns: Albania’s sample is heavily student-
dominated with 77 students in the sample, while Montenegro shows a higher presence of
employed respondents in both fixed-term and permanent positions. These structural differences
are important when interpreting attitudes toward electromobility, as age and employment status
may influence respondents’ mobility needs, purchasing capacity, and overall readiness to adopt
new vehicle technologies.

288

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or the European Education and Culture Executive
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.:
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2



INTEC International Conference

February 2026

POLIS University, Tirana, Albania

INTEC>>>

Table 2. Demographic structure of the sample.
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Erasmus+ Programme
of the European Union

Albania Montenegro
Gender Male 45% 69%
Female 55% 31%
Age 18-24 50% 87%
25-34 31% 5%
35-44 11% 3%
45-55 5% 5%
55+ 4% 0%
Occupation Employed on a fixed-term contract 7% 18%
Employed on a permanent contract 15% 27%
Student 73% 45%
Unemployed 5% 8%
Retired 0% 2%
0,
100% 13% 12%
80%
60%
40%
20%
0%
a) Albania Montenegro

m Daily ®1-3 times per week = 1-3 times per month

100%
80% 42%
60%
40%
20%

0%
b) Montenegro

35%

16%

45%

Albania

m Commuting to work ~ m Leisure activities Other

Figure 3. Car usage frequency (a) and primary travel purposes (b) in Albania and Montenegro.
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Analysis of mobility habits reveals that daily car use is highly prevalent in both countries, with a
higher share of Montenegrin respondents using a car every day, while Albanian respondents more
frequently report using a car 1 — 3 times per week. Monthly use is minimal in both samples. Figure
3 indicates that commuting is the dominant reason for car use in Albania (45%), compared to 31%
in Montenegro, highlighting stronger work-related reliance on private vehicles among Albanian
respondents. Conversely, leisure-related trips are more common in Montenegro (27% vs. 16%), and
Montenegrin respondents more often report “other” purposes such as shopping or family
obligations (42% vs. 35%). These patterns suggest that car mobility in Albania is more work-driven,
whereas in Montenegro it is more diversified across daily activities.

Figure 4. presents the distribution of vehicle age among the surveyed respondents in Albania and
Montenegro. In the Albanian sample, a larger proportion of respondents use newer vehicles, with
8% of vehicles being up to 3 years old, 12% between 4 — 6 years, and 24% between 7 — 10 years. In
contrast, Montenegro has far fewer newer vehicles, but a much larger proportion of older vehicles:
56% are 11 — 20 years old, and 16% are over 20 years. Fuel type usage also differs between the two
countries. Diesel is the predominant fuel in both samples, used by 75% of respondents in Albania
and 83% in Montenegro. Gasoline usage is higher in Albania (22%) than in Montenegro (12%),
reflecting a more diversified fuel consumption. Other fuel types, including hybrid, gas, or combined
gasoline/gas vehicles, are minimally represented in both countries (1 —3%). These findings show
that Montenegro relies heavily on diesel, while Albania demonstrates a more balanced distribution
between diesel and gasoline, although diesel remains dominant. These survey results are consistent
with the actual situation observed in both countries, reflecting the total number of vehicles and
their distribution relative to vehicle fleets.

290

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or the European Education and Culture Executive
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.:
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2



Co-funded by the
Erasmus+ Programme
of the European Union

INTEC International Conference
February 2026 INTEC>>>

POLIS University, Tirana, Albania

100%

’ — 13.00%
80% e 9.00%
60% 33.00%

56.31%
40%
24.00%
20%
’ 14.56% 12.00%
0% 4.85% " KV 8.00%
a)  Montenegro Albania
m Up to 3 years old mFrom 4 to 6 years old
= From 7 to 10 years old From 11 to 20 years old
mOver 20 years old m | do not own a car.

100% 1% m—
0 % \Q}/O

80% 3%
60%
40%
20%
129
0% 2
b) Montenegro Albania
m Petrol m Diesel Petrol/LPG
mDiesel/LPG mLPG m Hybrid

Figure 4. Vehicle age (a) and fuel type (b) among respondents in Albania and Montenegro.

The survey responses from Albania and Montenegro regarding government incentives influencing
the decision to purchase an electric vehicle presented in Figure 5 reveal notable differences and
similarities between the two countries. Offering a higher buyback price for conventional vehicles is
considered minimally attractive in both samples, with only 5% of Albanian respondents and 3% of
Montenegrin respondents finding it appealing. A substantial share of respondents holds a negative
attitude toward electric vehicles, particularly in Montenegro, where 35% expressed reluctance,
compared to 25% in Albania. This significant proportion likely reflects barriers such as limited
charging infrastructure, low public awareness, perceptions of unreliability, and entrenched habits
of using conventional fuels, especially diesel, as indicated by earlier findings.
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Figure 5. Preferred government incentives for electric vehicle adoption in Albania and Montenegro.

While relatively minor, incentives such as free parking are slightly more attractive in Montenegro
(5%) than in Albania (4%). Other measures, including VAT exemptions or the trade-in of old vehicles,
show a limited impact in both countries. The appeal of financial subsidies varies considerably: in
Montenegro, a subsidy of up to 10.000€ is the most attractive, garnering support from 33% of
respondents, whereas in Albania only 18% favour this level. Smaller subsidies of 7.000€ receive
similar interest in both countries (12% in Montenegro and 10% in Albania). In contrast, a subsidy of
5.000€ is the most popular option in Albania, supported by 34% of respondents, while in
Montenegro this level receives much lower backing at 6%. These results indicate that while high-
value subsidies strongly motivate Montenegrin respondents, Albanian respondents tend to favour
more moderate incentives, highlighting country-specific differences in financial expectations and
perceived feasibility of adopting electric vehicles.

The survey results showed in Figure 6 reveal the primary barriers preventing respondents in Albania
and Montenegro from purchasing electric vehicles, highlighting both shared concerns and country-
specific differences. Frequently cited obstacle in both countries is limited driving range, identified
by 27% of Albanian respondents and 23% of Montenegrin respondents. This indicates that range
anxiety remains a critical factor influencing consumer decisions, reflecting concerns about the
reliability of electric vehicles for everyday mobility. In line with concerns about limited driving
range, a prominent barrier is insufficient charging infrastructure. In Albania, 28% of respondents
expressed concern that they would be unable to adequately charge their vehicle during use, slightly
higher than the 23% reported in Montenegro. A notable share of respondents also indicated that
purchasing a new vehicle is unnecessary, with 22% in Albania and 19% in Montenegro expressing
no immediate need for replacement. This suggests that a portion of the vehicle-owning population
may not actively consider technological transition, potentially slowing the adoption of electric
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vehicles. Financial constraints represent a more significant challenge in Montenegro, where 19% of
respondents cited high investment costs as a barrier, compared to 13% in Albania. Interestingly,
fear of technological innovation was the least cited barrier in both countries, reported by 10% of
Albanian respondents and 15% in Montenegro. While relatively minor, this factor points to the need
for improved public awareness, technical education, and exposure to electric vehicle operation to
build consumer confidence. Overall, these findings suggest that policy measures aimed at
increasing EV uptake must prioritize infrastructure development, range assurance, and financial
support, while also addressing informational gaps to mitigate apprehension toward new
technologies.
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I 109
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Fig.6: Preferred government incentives for electric vehicle adoption in Albania and Montenegro

These findings underscore the importance of expanding both public and private charging networks
to support the transition to electromobility, while also highlighting the crucial role of targeted
subsidies and financial incentives in promoting EV adoption. Effective policy measures should
therefore focus on developing reliable charging infrastructure, ensuring adequate vehicle range,
and providing financial support, alongside addressing informational gaps to reduce concerns
toward new technologies.

IV. CONCLUSION

The study highlights the current state of vehicle fleets and public attitudes toward electric vehicles
(EVs) in Montenegro and Albania. Overall, it was confirmed that Montenegro and Albania remain
at an early stage of the electromobility transition. Policy measures should therefore be context-
specific, emphasizing targeted financial incentives, substantial infrastructure investment, and
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educational campaigns to address informational gaps and alleviate concerns. Tailoring strategies to
national priorities and consumer perceptions is essential to accelerate EV adoption, reduce reliance
on conventional fuels, and support the sustainable development of transport systems in both
countries. A key limitation of this study concerns the composition and representativeness of the
sample. The sample may not adequately reflect the broader target population, which limits the
generalizability of the findings. So, future research should aim to use larger, more diverse, and more
representative samples. This would enhance the reliability of findings and allow for more robust
subgroup analyses.
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15:00 - 15:15

Design and Topology
Optimization of a Lightweight
Chain Sprocket for Electric
Motorcycle Applications

Teo Colovié, Ivo Marinié-Kragié

15:15 - 15:30

SESSION 3: ECONOMIC AND
BUSINESS PRESPECTIVES +
CASE STUDIES AND GOOD
PRACTICES

Aula B1

Opening Session:
Dr. Anis Sulejmani (PUT)

15:30 - 15:45

Managing Renewable Energy
Resources as a Foundation
for Sustainable Mobility
Transitions

Deivi Sinanaliaj, Martin
Bektashi

15:45 - 16:00

Feasibility of Electric Bus
deployment in Montenegro:
A Case Study of Budva
(Erasmus+ INTEC / IECC
Context)

Anastasija Mrkajic, Vinko Nikic.

16:00 -16:15

Children Paths as an Urban
Regeneration Strategy:
Naim Frasheri Study Case
Dejvi Dauti

16:15 - 16:45

Questions and Discussion

Questions and Discussion

Co-funded by the
Erasmus+ Programme
of the European Union
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International conference on sustainable mobility

Agenda

Project title: International Engineering Competence Centres to push Sustainable
Mobility Development in Albania and Montenegro
Acronym: INTEC

Work package
WP11 International conference
TASK
114 Coummumity Building Events

Dates 05.03.-06.03.2026

City Tirana

Meeting venue POLIS University Entrance Hall

Address Rr. Bylis 12, Kodi Postar 1051, Kutia Postare 2995, Tirana, Albania

06.03.2026
First Floor Hall, POLIS University
8:30-9:00 Registration
9:00- 9:15 SESSION 4: SOCIAL AND SESSION 5: FUTURE SCENARIOS
ENVIRONMENTAL IMPACT AULAB4
AULAB1

9:00 -9:15 Opening Session: Opening Session:
Prof. Dr. Bhavin Kapadia MA Adrian Millward-Sadler (FHJ)
(FHF)

9:15-9:30 Comparison of Lifecycle GENALI Literacy as a Transversal
Emissions of a SUV with Fuel Skill for Emerging Professionals:
Cell and Battery Electric Implications for Sustainability-
Powertrains - Bhavin Kapadia, Critical Knowledge Work -
Alper Sayin, Sandra Eisentrager Adrian Millward-sadler

9:30 - 9:45 Smart Mobility Technologies Effects of Technical Traffic Calming
and their Impact on Urban Measures -
Sustainability: Insights from Filip Perovié
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European and Western Balkan
Cities —

Alma Gjonaj, Vjola Ziu

9:45 - 10:00

The Disappearing Squares:
Social and Environmental
Impacts of Urban Mobility
Planning in Durres —

Arjola Sava

Cybersecurity Vulnerabilities in
Electric Vehicle Operating Systems:
A Global Awareness Analysis -
Aleksa Radevic

10:00 - 10:15

The City that Demands
Continuous Movement: The
Disappearance of the Right not
to Move within the Framework
of Sustainable Mobility -

Avrili Meshi

Development of a risk assessment
model for the transport of
hazardous materials using ALOHA
and GIS software tools -

Marko Radetié

10:15-10:30

Between Rhetoric and Reality:
Discursive Framings,
Greenwashing and Outcomes in
Sustainable Mobility -

Kejsi Veselagu

Mapping Distance and Time
Leveraging Isochrone Intelligence
in Emerging Cities - Andia Vllamasi,
Erjon Cobani

10:30 - 10:45

Reimagining the City Through
Green Mobility Strategies: The
Case of Tirana - Vjola Ziu, Alma
Gjonaj

Can Al develop its Own “Taste”
Automotive Design? - Gregor Andoni,

Kristjana Mecgo

Coffee Break

11:00-11:15

Linking Morphology, Perceived
Safety, and Sustainable Mobility

in Post-Socialist Urban Contexts-

Sindi Doce

Optimizing Public Transport
Corridors Using Al-Based Scenario
Modelling: A case Study on Tirana's
Ring Road - Erjon Cobani, Julian
Beqiri, Merita Guri

11:15-11:30

Towards Sustainable Transport:

A Comparative Analysis of
Electric Vehicle Adoption in
Montenegro and Albania -
Radmila Mili¢

Threat Landscape and Multi-
Layered Protection Mechanisms for
Autonomous and Electric Vehicle
Systems - Marko Asanovic, Oliver
Popovic, Zoran Avramovic, Natasa
Gospic
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11:30 - 11:45

11:45-12:00

Questions and Discussion

Cybersecurity Challenges in Modern
Vehicular Communication
Networks - Aleksandar Grgurevié,
Nata#a Gospic, Oliver Popovié

Green Transition in Albania:
Challenges and Future Actions -
Erik Kushta, Andi Hyka, Enea Nasto

12:00-12:15

SESSION 6: CONTROVERSIES
AND CHALLENGES
Aula B1

Use of Al in the Process of Green
Transformation and Impact on
Public Health - Esmeralda Hamiti,

Opening Session:
Prof. Kristofor Lapa (UV)

Federika Alliaj, Kristi Metushi

12:15-12:30

The Adoption of Electric
Vehicles in Albania: A
Comparative Study with Other
Western Balkan Countries -
Doklejda Hodaj, Andrea Lapa

Development of an Automatic
Traffic Sign Detection System
Using YOLOwvS - Valentina
Vojinovié, Luka Filipovic

12:30-12:45

Application of Quality Tools in
the Analysis of Factors
Influencing the Development of
Electromobility in Montenegro -
Jelena Sakovié Jovanovié, Drasko
Jovanovié, Mirjana Grdinic
Rakonjac, Marko Lucic, Milo3
Perovic, Aleksandar Vujovic,
Gordana Radulovié

The Historical Development of
Artificial Intelligence and Its
Influence on the job market in
Automotive Engineering -
David Josef Pilgram

12:45 - 13:45

Questions and Discussion

Questions and Discussion

13:45

Lunch
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