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Abstract: It is very important to know the trends related to the structure and condition of the vehicle fleet, to be able to predict the structure
of the vehicle fleet in the future. In Montenegro, it is noticed that there is a constant increase in the number of battery electric vehicles
(BEVs). The share of BEVs in the vehicle fleet of Montenegro is too small to have any significant impact on CO2 emissions as well as the
power system. The pandemic COVID-19 virus had a great impact on the number of registered as well as the number of newly registered
vehicles. Practically, in 2020, the year of the pandemic, only an increase in the number of BEVs was recorded. It is very worrying that the
number of vehicles using diesel fuel is increasing, which can be a complicating factor in efforts to reduce the negative impact of road traffic

on the environment.
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1. Introduction

Transport is a basic prerequisite for the development of society
and the improvement of people's lives. Around the world,
governments have played an important role in improving fuel
consumption. In some developed countries, governments have
implemented fuel economy standards and regulations and economic
incentives, as well as disincentive policies such as fuel taxes to
promote the introduction of alternative fuel vehicles into the market
[1]. Diesel fuel is the most used fuel for buses and other urban
transport vehicles in Europe. Air protection is one of the areas in
which the EU is very active due to the need to provide cleaner air.
Air pollution can significantly harm human health and the
environment. Annually up to 400 thousand premature deaths in the
EU are caused by poor air quality. Various actions are undertaken at
the EU and national level, as well as through active cooperation at
the level of international conventions. The goal is to improve air
quality by controlling pollutant emissions into the atmosphere,
improving fuel quality, and integrating environmental protection
requirements into other sectors as well [2]. Today in the EU there
are a large number of road transport companies that are struggling
to stay in the big market with more or less problems. The supply in
this area significantly exceeds the demand for transport services.
The quality of the services provided is influenced by the
characteristics of individual vehicles, which form a significant
whole that affects the work of individual carriers. Such features
include e.g. age of the vehicle, equipment, technical condition, etc.
Indirect benefits include optimal intensity and structure of vehicles
on the road infrastructure [3]. In this paper, an analysis of the
structure of the vehicle fleet of Montenegro was performed, with a
special focus on fuel consumption and electric vehicles that are
increasingly used in this country. The number of transported
passengers in road traffic is constantly increasing, as presented in
the research [4]. In addition to road traffic, a constant increase in
transported passengers is also present in rail and air traffic. In
Montenegro, there has been a steady increase in transported cargo
in road traffic over the last few years [5]. In other types of traffic,
oscillations were recorded in the transportation of cargo in road
traffic in Montenegro. Road traffic safety in Montenegro was
investigated in the paper [6], and it was concluded that safety is not
at an enviable level. The state of traffic safety is significantly
different from other EU countries. Although relatively large efforts
are being made to improve traffic safety in Montenegro, traffic
safety is deteriorating from year to year. Although great efforts are
being made to improve the infrastructure, the criteria for the
technical inspection of wvehicles are being tightened, various
investigations are being carried out and a large number of
investigations are being carried out, and the number of traffic
accidents is constantly increasing.

2. Vehicle fleet of Montenegro

The structure of the vehicle fleet of Montenegro for the period
from 2018 to 2022 by type of vehicle is shown in Figure 1 [7]. In

190

this paper, the vehicle fleet of Montenegro is divided into three
groups:

- passenger vehicles
- trucks, tractors, and buses

- other vehicles (motorcycles, off-road vehicles, special
vehicles, work vehicles, trailers, agricultural tractors).

It is noted that the total number of vehicles has an increasing
trend in the observed period, although in 2020 there was a decrease
in the total number of registered vehicles. The decrease in the total
number of registered vehicles in 2020 was achieved mainly due to
the pandemic of the COVID-19 virus. When it comes to passenger
vehicles in 2019, there was an increase of about 5.5% compared to
the previous year, 2018. In 2020, a year marked by the pandemic of
the COVID-19 virus, there was a decrease in the number of
registered passenger vehicles of about 3.6% compared to 2019.
Then in 2021, there was an increase in the number of registered
passenger vehicles of about 5.4% compared to 2020. The record in
the number of registered passenger vehicles in Montenegro was
recorded in 2022. In 2022, an increase in the number of registered
passenger vehicles of about 2.8% was recorded.
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Fig. 1 Total number of registered vehicles in Montenegro [7]

When it comes to the group "trucks, tractors, and buses" in 2019, an
increase in the number of registered vehicles of about 7.2% was
recorded. The pandemic of COVID-19 virus also had an impact on
the number of registered vehicles in this category, when a decrease
in the number of registered vehicles of about 2.5% was recorded. In
2021, there was an increase of about 8.3% compared to 2020, while
in 2022 there was an increase of about 22.7%. In the group of other
vehicles in 2019, there was an increase of about 9.4% compared to
2018. In the group of other vehicles, the impact of the COVID-19
pandemic on the number of registered vehicles in 2020 was
unavoidable, when a decrease in the number of registered vehicles
of about 4.7% was recorded. In the group of other vehicles, an
increase in the number of registered vehicles of about 6.6%%
compared to 2020 was recorded in 2021. An incredible 50%
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increase in the number of registered vehicles in the group of other
vehicles was achieved in 2022 compared to 2021. The number of
newly registered vehicles in Montenegro is shown in Figure 2 [7]. It
is noted that in 2019 there was a decrease of about 7.3% in newly
registered passenger vehicles compared to 2018. The pandemic of
the COVID-19 virus also had a great impact on the number of
newly registered passenger vehicles in 2020, when there was a
decrease of about 67.3% compared to 2019. After 2020, a slight
recovery of the passenger vehicle sales market began, so in 2021, a
growth of about 7.2% compared to 2020 was recorded. An increase
in the number of newly registered passenger vehicles of about
22.4% was achieved in 2022 compared to 2021. In 2019, the
number of NGO-registered vehicles in the group "trucks, tractors
and buses" recorded a decrease of about 8.2%. In this group of
vehicles, a decrease of about 25.6% was recorded in 2020 compared
to 2019, which was largely influenced by the pandemic of the
COVID-19 virus. In 2021, an increase in the number of newly
registered vehicles of the mentioned group was recorded by 5.8%.
Also, in 2022, an increase of about 3.5% was recorded compared to
2021. An increase in the number of newly registered other vehicles
was recorded in 2019 compared to 2018 by about 22.5%. In 2020,
the year of the VOCID-19 virus pandemic, there was a decrease in
the number of newly registered other vehicles compared to 2019 by
about 14.6%. The number of newly registered other vehicles
decreased in 2021 by about 5% compared to the previous year,
2020. It is interesting to note that when it comes to newly registered
other vehicles in 2022, a growth of about 80.8% was recorded
compared to 2021.
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Fig. 2 Total number of newly-registered vehicles in Montenegro [7]

To better understand the structure of the wvehicle fleet of
Montenegro, it is very important to show the structure of the vehicle
fleet according to the type of driving energy. Figure 3 shows the
total number of vehicles in Montenegro for the period from 2018 to
2022 by type of fuel [7]. It is noticed that the number of vehicles
that use diesel as fuel is a constantly growing trend. In 2019, there
was an increase in vehicles with diesel fuel of about 7.6%. The
decrease in the number of vehicles using diesel fuel in 2020 is lower
by about 0.75% compared to 2019. In the following year, in 2021,
there was an increase in the number of vehicles that use diesel fuel
by about 7% compared to 2020, so in 2022 this increase amounts to
about 6.1% compared to 2021. When it comes to the number of
vehicles that use gasoline as fuel, in 2019 there was an increase in
the number of vehicles that use gasoline by about 1.6% compared to
2018. In 2020, the number of vehicles using gasoline decreased by
about 12% compared to 2019. In 2021, there was an increase in the
number of vehicles using gasoline by about 2.3% compared to
2020. Also in 2022, there was an increase in vehicles that use
gasoline by about 1.4% compared to 2021. The number of vehicles
that use LPG as a fuel is constantly decreasing from year to year, in
the observed period from 2018 to 2020. For example, in 2019, the
number of vehicles using LPG decreased by about 1.5% compared
to 2018. Then in 2020, the number of vehicles using LPG decreased
by about 9%. In 2021, there was a decrease in the number of
vehicles using LPG by about 5.7% compared to 2020, and in 2022,
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the decrease in the number of these vehicles compared to 2021
would amount to about 8.3%.
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Fig. 3 Total number of vehicles by fuel [7]

3. Fuel consumption and electric vehicles in
Montenegro

When analyzing the structure of the vehicle fleet, it is very
important to show fuel consumption in the road transport sector.
Figure 4 shows the total consumption of oil products in
Montenegro. The largest share of consumption of oil products is
accounted for by road traffic, while a significantly smaller
consumption of oil products is realized in air traffic and transport.
Data on the consumption of oil products for the year 2022 are still
not available, so Figure 4 shows only the data for the period from
2018 to 2021 [7]. Road traffic in each year of the observed period
has a share of more than 90% in the consumption of oil products.
The share of road traffic in the total consumption of oil products for
2018, 2019, 2020, and 2021 is 91.5%, 91.5%, 97.8%, and 95.9%
respectively. The consumption of oil products in road traffic in
2019 increased by about 4.4% compared to 2018. In 2020, the
consumption of oil products in road traffic decreased by about
14.7% compared to 2019. This decrease was mostly caused by the
impact of the COVID-19 virus pandemic. In 2021, the highest
consumption of oil products in road traffic was achieved in the
observed period from 2018 to 2021. In 2021, the consumption of oil
products in road traffic increased by about 30% compared to 2020,
by about 11.1% compared to 2019, and by about 16.1% compared
to 2018. It can be noted that the consumption of oil products in road
traffic is a growing trend. Of course, in 2020, a large reduction in
the consumption of oil products in road traffic was recorded, which
was caused for the most part by a drastic reduction in mobility in
this sector due to the pandemic of COVID-19 virus. Although it is
not the subject of this research, it can be noted that the drastic drop
in fuel consumption in 2020 compared to 2019 of an incredible 80%
is also present in air traffic and transport.
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Fig. 4 Total consumption of oil products in Montenegro [7]
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To make Figure 3 clearer and to better understand the number of
BEVs in Montenegro, Figure 5 shows only the number of these
vehicles in the period from 2018 to 2022 [7]. When it comes to the
number of BEVs in the period from 2018 to 2022, an increasing
trend was recorded. In 2019, an increase in BEVs of about 36.8%
compared to 2018 was recorded. It can be noted that in 2020,
despite the pandemic COVID-19 virus, an increase in the number of
BEVs of about 38.6% was recorded compared to 2019. Also in
2021, an increase in the number of BEVs of about 60.7% compared
to 2020 was recorded. An increase was also recorded in 2022
compared to 2021 of about 28.5%. It is characteristic of the number
of BEVs in Montenegro that it increases from year to year in the
observed period from 2018 to 2022.

450
415

400
350 -

300

250

number of vehicles

201
200

150 106

100

2018 2020 2021 2022

year
Fig. 5 Total number of BEVs in Montenegro [7]

To better understand the relatively small share of BEVs in the
vehicle fleet of Montenegro, Figure 6 is given, which shows the
share of vehicles by type of propulsion energy in each year of the
period from 2018 to 2022 [7]. From Figure 6, it can be observed
that the share of vehicles using gasoline and LPG has a decreasing
trend, while the share of vehicles using diesel fuel has an increasing
trend. It is not possible to comment on the share of vehicles that use
electricity as driving energy from Figure 6, because the share of
these vehicles is very small.
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Fig. 6 Share of vehicles by type of fuel [7]

Figure 7 shows the share of BEVs in the total number of vehicles in
Montenegro for the period from 2018 to 2022 [7]. The share of
BEVs is very small, but it is noticeable that it is increasing year by
year. Let's say in 2019, the share of BEVSs increased by about 28.3%
compared to 2018. Also in 2020, an increase in the share of BEVS
of about 44% compared to 2019 was recorded. An increase in the
share of BEVs was also recorded in 2021 compared to 2020 by
about 51.2%. In 2022, an increase in the share of BEVs compared
to 2021 was recorded by about 22.5%.
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Figure 7 Share of BEVs in Montenegro [7]

4. Conclusion

In Montenegro, it is observed that the number of registered
passenger vehicles has an increasing trend from 2018 to 2022.
There is also an increasing trend in the number of registered
commercial vehicles, trucks, and buses as well as other vehicles in
the observed period from 2018 to 2022. In all the mentioned groups
of vehicles, there was a decrease in the number of registered
vehicles in 2020 compared to 2019, which was most likely caused
by the crisis caused by the COVID-19 virus pandemic. It is
important to note that the share of vehicles using diesel fuel has an
increasing trend, while the share of vehicles using gasoline or LPG
has a decreasing trend. Also, only the number of BEVs is increasing
from year to year, and their share is also increasing from year to
year, which is still very negligible. The vehicle fleet of Montenegro
is dominated by passenger vehicles, which also show a constant
growing trend. When it comes to the type of fuel, the traffic is
dominated by vehicles that use diesel fuel. If you look at the current
state and structure of the vehicle fleet in Montenegro, you can see
that BEVs have a very small share, while the number of vehicles
using diesel fuel is increasing. It can be concluded that if the
structure of the vehicle fleet in Montenegro does not change
significantly, it will be very difficult to reduce CO2 emissions in the
road transport sector.
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