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Abstract: Transportation electrification is one of the key strategies in the sustainable energy transition. Life cycle assessment was performed to evaluate the environmental impact 
of different electricity mixes with higher uptake of renewable energy sources  and various driving modes on the use of battery electric vehicles (BEVs). The results showed that 
the values for categories global warming, fine particulate matter formation, ozone formation, human health, and fossil fuel scarcity decreased by 15.8 %, 11.3 %, 25.3 %, and 12.9 
%, respectively, in the Green 2030 scenario compared to the baseline. When the driving mode was considered, the impact decreased by 27.7 %, 36.9 %, 21.3 %, and 24.4 %, 
respectively, in the lowest use in the current production scenario. In the categories of land use and mineral resource scarcity, a 6.9 % and 2.1 % increase in the values was 
observed in Green 2030 scenario, showcasing the trade-off in different environmental impact categories. 
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1 INTRODUCTION 
 

In 2019, the European Green Deal (EGD) was released 
to tackle climate and environmental challenges. EGD aims to 
achieve zero net emissions of greenhouse gases in 2050 [1, 
2]. The energy transition is the core objective of policies 
aimed at decarbonization and can be achieved by the 
accelerated deployment of renewable energy (RE) 
technologies and energy efficiency measures [3–5]. As 
energy use is responsible for most global greenhouse gas 
emissions (GHGE), transitioning to a more sustainable 
energy system is crucial [6]. Transportation electrification is 
one of the key strategies in the sustainable energy transition 
[7] as transportation still largely relies on liquid fuels mainly 
derived from oil (95 %) [8].  

Road transportation remains a significant source of air 
pollution, primarily via exposure to particulate matter 
(PM2.5), nitrogen oxides (NOX), CO, and sulfur dioxide 
(SO2)[9–11]. Electric vehicles (EVs) offer some advantages 
over traditional vehicles as EVs do not emit tailpipe 
pollutants, CO2, or NOX and reliability as the number of 
engine elements in EV is smaller, leading to cheaper 
maintenance and fewer breakdowns [11,12]. On the other 
hand, significant battery-related challenges remain, such as 
the driving range, which is typically limited from 200 to 350 
km with full charge, long charging time, and battery costs 
[11]. The electrification roadmap is facing several challenges 
as the vehicle types are diverse in terms of purposes, sizes, 
and travel modes, leading to variable energy demands in 
consumption modes, amounts, and costs. Additionally, the 
benefits of transportation electrification will be greater if EVs 
deployment takes place in parallel with the decarbonization 
of the power system and increases the share of renewable 
energy sources (RES) [7].  

Recently Mirz et al. showed that the CO2 equivalent 
emissions differ greatly depending on the country where the 
EV is used. The results showed that life cycle of CO2 
equivalent emissions of an exemplary electric car and a 
lifetime usage of 200000 km in selected countries were in the 
range of 16.1 t (Norway) to 41 t (Poland) [12]. Similarly, 
Shafiqe and Luo undertook a comparative life cycle 

assessment for the top 10 countries of EV sales, assessing 
current and future electricity mixes. The results showed that 
the overall performance of the EV. The results showed that 
overall performance of the EV is highly dependent on the 
electricity mix consumed during their production and use 
phase. The results showed that EVs in China with 2019 and 
2025 electricity mix have a higher impact than others. EV 
with 2030 Norway electricity mix was an optimal choice and 
had the lowest environmental impact in most categories [13]. 
Burchart-Korol et al. compared the environmental impact of 
cars in Poland and Czech Republic. The results showed that 
the environmental indicators in all impact categories were 
higher for EVs in Poland than in the Czech Republic due to 
different electricity mix. In scenarios with a reduced share of 
coal among the sources of energy used for electricity 
production, a decrease in the values of environmental 
indicators was observed. When EV and internal combustion 
engine vehicles (ICEV) were compared, GHGE and fossil 
fuel depletion values were lower for EV [14]. On the other 
hand, in the categories terrestrial acidification, freshwater 
eutrophication, human toxicity, and particulate matter 
formation, values were higher in the case of EV [14]. 
Similarly, Del Pero et al. showed that using EVs significantly 
reduces climate change due to the absence of exhaust gas 
emissions. The advantages are even greater when a higher 
share of RES is introduced in electricity production. 
However, the manufacturing of EV compared to ICEV 
requires larger use of metals, chemicals, and energy; 
therefore, the resulting impact in categories acidification, 
human toxicity, particulate matter, photochemical ozone 
formation, and resource depletion are higher in the case of 
EV [15].  

EVs are recognized as pillars bridging the gap towards 
renewable energy systems [16]. The deployment of EVs has 
been growing over the past ten years. Still, the penetration 
rates of EVs remain relatively low, corresponding to 1 % of 
the global car stock in 2019 [7], which can be attributed to 
several issues, including the high cost of infrastructure, the 
prices of EV, the scarcity of charging stations, and the limited 
range of EVs [17]. However, to reduce the environmental 
impact in the transport sector, the role of lifestyle should be 
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considered, and emphasis should be put on policy and 
strategy development to reduce travel demand [18]. 

The transport's share of final energy use in Slovenia 
remains high, representing the sector with the highest share 
(41 %), followed by manufacturing and construction (25 %), 
households (22 %), service activities (9 %), and other users 
(3 %) [19]. Muhič et al reported that the share if the end 
energy use in transport was 39.5 % in 2014 [20]. Fig. 1 shows 
the final energy use by sector in 2014 – 2021 [21]. The final 
energy use in 2014 – 2021 was on average 4758.0 ktoe, above 
the 2030 NECP target set at 4426 ktoe. The year 2020 was 
the only year that the final energy use was slightly below the 
2030 NECP target (4405.7 ktoe) which can be attributed to 
the lockdowns during the Covid-19 pandemic.  
 

 
Figure 1 Final energy use by sector in Slovenija for the period  2014 – 2021 [21] 

 
One of the main sources of GHGE in Slovenia is road 

traffic, as cars contribute 20 % of all GHGE. Due to 
Slovenia's smaller share of public transport to achieve a 
67  % reduction, significant vehicle fleet electrification is 
needed [22]. The latest data shows that the number of newly 
registered battery EV and hybrid EV is increasing. The 
number of registered battery and  hybrid EV has reached 
5448 and 1617 in 2021, representing 3.4 % share of electric 
cars in first registrations [22]. Based on the latest available 
data for 2021, the number of newly registered EV in Slovenia 
is above the country's baseline (25.7 % difference) but below 
moderate (8.8 % difference) and ambitious (34.2 % 
difference) national climate and energy plan (NECP) 
scenario projections [22]. Similarly, a total number of batter 
EV and plug in hybrids in 2021 is above the baseline NECP 
projections (14.0 % difference) and slightly below moderate 
(2.2 % difference), and below ambitious (16.2 %) NECP 
scenario projections [22]. 

The widespread rollout of electric cars faces several 
technical and socio-economic challenges. The direction of 
the future transportation system is affected by political, 
economic, social, technological, and environmental reasons 
[16]. Adopting EVs to existing networks may increase peak 
demand for electricity, causing network congestion and 
requiring additional investment in the electricity grid 
infrastructure. Additionally, the environmental cost of the 
use of EVs is low only if the RES penetration in the 
considered system is significant. Decarbonization measures 
in Slovenia support the introduction of EVs. The main 
incentives and legislation include [23]: 
• Registration tax benefits: BEVs pay minimum rate of 

0.5 %; 
• Purchase subsidies for private individuals and legal 

entities; 

• Other financial benefits include Eco Fund long-term 
loans for the purchase of electric cars at a subsidized rate 
set by the Bank of Slovenia; 

• Company tax benefits: for EVs used as company cars, 
there is zero benefit-in-kind tax; 

• VAT benefits: Legal entities can claim VAT deductions 
for purchasing, servicing, and spare parts. 

 
This study aimed to perform life cycle assessment (LCA) 

focusing on the use phase of the EV in Slovenia to evaluate 
the environmental impact of using BEV under different 
electricity scenarios. Different electricity mixes were 
considered, including scenarios with higher uptake of RES in 
2030 and phasing out dependence on fossil fuels in the 
electricity mix.  
 
2 MATERIALS AND METHODS 

 
 (LCA) is a standardized methodology based on ISO 

14044 and 14040 standards for evaluation of the 
environmental impact of products and processes. LCA 
consists of four phases: goal and scope definition, inventory 
analysis, impact assessment, and interpretation [23, 24]. LCA 
defines the boundaries of the study, which typically include 
processes such as manufacturing (extraction of raw materials, 
transport to the factory, manufacturing of components, 
transportation), construction, operation and maintenance, 
and disposal [26]. 

 
2.1 LCA Software and Methods 

 
This study utilized the software SimaPro 9.5. with 

Ecoinvent 3.9.1 database for foreground processes. ReCiPe 
Midpoint (H) was the impact assessment method used [26, 
27]. 
 
2.2 System Definition and Boundaries 
 

The study's primary goal is to evaluate and compare the 
potential environmental impact of using electric cars with 
different modes of driving and electricity production mix 
scenarios for Slovenia.  

In electricity scenarios, all input and output data were 
related to the 1 kWh of produced electricity for the electricity 
generation scenarios. The functional unit (FU) was defined 
as 1 kWh of produced electricity.  

For the electric car a defined FU was a journey of 1 km 
with an electric passenger car which is a process. All input 
and output data were related to the 1 km of journey with a 
compact electric car.  
 
2.3 Life Cycle Inventory 

 
This LCA uses Ecoinvent 3.9.1 data about electricity 

generation in Slovenia to report environmental impact of 
producing 1 kWh of electricity in Slovenia. The ReCiPe 
midpoint and CED methods were used to calculate 
environmental impacts. Slovenia has three primary 
electricity generation  sources: nuclear, hydroelectric, and 
thermal power plants. Three electricity mix scenarios were 
modeled:  
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1) SI_2020 mix (Slovenia electricity generation sources 
with different shares without import – year 2020): Wind 
0.04 %, Pump Hydro 1.4 %, Hydro 28.6 %, Lignite 
24.6 %, Gas 0.15 %, Nuclear 37.1 %, Oil 0.01 %, Biogas 
CHP 0.5 %, Lignite CHP 2.5 %, Gas CHP 2.3 %, Oil 
CHP 0.05 %, Biomass CHP 0.5 %, and Solar 2.3 %.  

2) SI_2030 mix (additional uptake of solar power without 
import with shares): Wind 0.04 %, Pump Hydro 1.2 %, 
Hydro 25.7 %, Lignite 22.1 %, Gas 0.14 %, Nuclear 33.3 
%, Oil 0.01 %,  Biogas CHP 0.5 %, Lignite CHP 2.5 %, 
Gas CHP 2.0 %, Oil CHP 0.05 %, Biomass CHP 0.04 %, 
and Solar 12.1 %.  

3) SI_Green2030 mix (reduction in coal electricity): Wind 
0.04 %, Pump Hydro 1.4 %, Hydro 28.6 %, Gas 0.15 %, 
Lignite 13.4 %, Nuclear 37.1 %, Oil 0.01 %, Biogas CHP 
0.5 %, Lignite CHP 2.5 %, Gas CHP 2.3 %, Oil CHP 
0.05 %, Biomass CHP 0.5 %, and Solar 27.9 %.  
 
For the electric car, the available dataset for 1 km of 

transport with an electric car, available in the Ecoinvent 
database, 3.9.1, with a global geographical denomination, 
was used. A vehicle lifetime of 150000 km and an average 
battery lifetime of 100000 km were assumed. The study 
focused on the use phase – the environmental impact of using 

a car for transportation concerning the electricity mix 
scenarios described above and the driving profile. Different 
electricity use representing different driving styles was 
modeled and electricity use scenarios were chosen based on 
the available literature data [28, 29]: 
1) Baseline: The process is available in the Ecoinvent 3.9.1 

database, which models 0.199 kWh of electricity used 
for a journey of 1 km. 

2) Low use: 0.150 kWh of electricity for a journey of 1 km; 
3) Moderate use: 0.250 kWh of electricity for a journey of 

1 km; 
4) High use: 0.300 kWh of electricity for a journey of 1 km. 
 
3 RESULTS AND DISCUSSION 
3.1 LCA of the Impact of Electricity Mix on the Use of Electric 

Car 
 
Tab. 1 shows the environmental impact in midpoint 

impact categories generated by a 1 km journey with an 
electric car in three hypothetical electricity mix scenarios. 
The baseline electricity production mix for Slovenia (year 
2020) and two scenarios modeling an increased PV share 
(SI_2030) and reduction in coal electricity (SI_Green2030).

 
Table 1 Environmental impact of using electric car with hypothetical electricity mix scenarios (Functional unit is 1 km journey). 

Impact category Unit SI_2020 SI_2030 SI_Green2030 
Global warming kg CO2 eq 0.159446016 0.153873439 0.134273449 
Stratospheric ozone depletion kg CFC11 eq 0.000000050 0.000000049 0.000000049 
Ionizing radiation kBq Co-60 eq 0.057741176 0.052568903 0.057574530 
Ozone formation, Human health kg NOx eq 0.000525799 0.000513405 0.000466363 
Fine particulate matter formation kg PM2.5 eq 0.000597861 0.000563428 0.000446451 
Ozone formation, Terrestrial ecosystems kg NOx eq 0.000599567 0.000587325 0.000540361 
Terrestrial acidification kg SO2 eq 0.001669117 0.001555614 0.001180641 
Freshwater eutrophication kg P eq 0.000205132 0.000191823 0.000147501 
Marine eutrophication kg N eq 0.000019359 0.000018455 0.000015856 
Terrestrial ecotoxicity kg 1,4-DCB 1.235851020 1.309610056 1.317791213 
Freshwater ecotoxicity kg 1,4-DCB 0.027746272 0.028594659 0.027652181 
Marine ecotoxicity kg 1,4-DCB 0.036160349 0.037180793 0.035865067 
Human carcinogenic toxicity kg 1,4-DCB 0.029285870 0.028743272 0.026581153 
Human non-carcinogenic toxicity kg 1,4-DCB 0.468926516 0.463877112 0.420506987 
Land use m2a crop eq 0.005248252 0.005283378 0.005614444 
Mineral resource scarcity kg Cu eq 0.001920566 0.001951656 0.001960755 
Fossil resource scarcity kg oil eq 0.040475825 0.039326098 0.035270061 
Water consumption m3 0.001164947 0.001167766 0.001170062 

 
In the impact category of global warming, values were 

higher in non-green scenarios. However, with the modeled 
phased-out thermal power plant in the Green scenario, a 
15.8 % decrease was observed. Similarly, LCA analysis from 
Koroma et al. showed that global warming potential (GWP) 
decreases with increased RES share. In scenarios with 
moderate and high RES share, the GWP decreased by 36 % 
and 53 %, respectively, compared to the reference scenario 
(0.170 kg CO2 eq.). The moderate and high RES scenarios 
modeled decreased coal and lignite share and increased wind 
electricity production with other RES (PV) increases [31]. 
Results from Shafique and Luo showed that the use phase 
results were mainly dependent on the electricity mix in 
accordance with our results. In future 2030 energy mix 
scenarios, Norway had the lowest GWP (13.251 kg CO2 -eq), 
and South Korea had the highest GWP (35.179 kg CO2 -eq) 
because a higher proportion of Norway's electricity is 

generated from RES. The results showed that integrating 
RES into electricity generation positively impacts the 
environmental impact of EV production and use; however, 
the study focused on a limited number of indicators, with 
mineral resource scarcity not taken into account [13]. 

Similarly to Shafique and Luo [13], the modeled increase 
in RES has a positive impact also on ozone formation 
(11.3 % decrease), fine particulate matter formation (25.3 % 
decrease), and fossil resource scarcity (12.9 %) in our study. 
Petrauskienė et al. recently conducted a comparative LCA of 
BEV and ICEVs fuelled with petrol and diesel. In addition, 
the LCA of BEV under different electricity mix scenarios for 
Lithuania (2015 – 2050) was carried out. The research 
assumed ICEV and BEV could drive 150000 km as the 
baseline. The environmental impacts were calculated for 
such a life cycle, ensuring that no battery replacement is 
required. The results showed that throughout the whole life 
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cycle, the BEV of the 2015 electricity mix performed better 
in impact categories ionizing radiation and fossil depletion, 
while both ICEVs had a lower impact in climate change, 
human toxicity, and metal depletion, with impact on climate 
change being 26 % and 47 % higher than that of ICEVs 
fuelled with petrol and diesel, respectively. The difference in 
impact was attributed to the effect of the BEV’s operation 
phase, which amounts to 70 % of the total burden, where the 
electricity of 2015 is produced with natural gases (41.7 %) 
and oil (5 %) [32].  

In scenarios with higher penetration of RES, the GHG 
emissions become lower than that of ICEVs. In 2050 mix 
scenarios, where the main sources of electricity are PV 
(45.6 %) and wind (33.6 %), the impact of use phase is 
expected to reduce by 64 % and 73 % in terms of climate 
change and fossil depletion, respectively [32], which is in 
accordance with our results as phasing out coal and 
increasing PV has a positive impact on global warming, fossil 
resource scarcity and particulate matter formation. On the 
other hand, an increase in PV results in a higher impact in 
category mineral resources depletion, with 1.6 % and 2.1 % 
in SI2030 and SI_Green2030 scenarios, respectively. 
Similarly, an increase in impact category land use was also 
observed, with a 6.9 % increase in the SI_Green2030 
scenario, compared to baseline 2020 scenarios. Increases in 
both categories can be attributed to the higher PV share in the 
electricity mix. 

Recently, modeling of electricity scenarios mixes with 
different shares of photovoltaics (PV) for Slovenia showed 
that a significant increase in PV results in a 50 % in 2030 and 
150 % in 2050 increase in the category of mineral resource 
scarcity compared to the 2020 baseline scenario for 1 kWh of 
electricity produced [33], highlighting that the values of 
mineral resource scarcity could be higher when EV are used 
in high PV electricity mix. PV causes negligible 
environmental impacts during the use phase; however, the 
material acquisition and consumption of metals is associated 
with the manufacturing phase [34]. Similarly, a higher impact 
in metal depletion indicators was observed for BEV 
compared to ICEV in the current and future energy mix 
scenarios due to the production of the battery. Furthermore, 
due to the larger use of metals, chemicals, and energy for the 
production of powertrains, BEV had a higher impact in the 
category of human toxicity [32].  
 
3.2  Life Cycle Assessment of the Impact of the Driving Mode 

on the Use of Electric Car 
 

The electricity use of BEV depends on several 
characteristics, among them driving environment (e.g., street 
characteristics, ambient temperature, road gradient) as well 
as driving style (e.g., aggressive, calm, driving during peak 
hour) and vehicle internal characteristics such as loading 
[29,30,35,36]. In the research conducted by Braun & Rid, it 
varied from 0.158 kWh per 1 km to 0.75 kWh per 1 km, 
depending on the road type, driving style, and traffic 
concentration [29]. If the electricity use varies, it is expected 
that the environmental impact of using BEV will also depend 
on the driving characteristics and environment [37].  

The effect of driving mode on the environmental impact 
in selected impact categories of the use of BEV under 

different electricity scenarios is shown in Fig. 2. It can be 
observed that in the categories global warming, fine 
particulate matter formation, ozone formation, human health 
and fossil fuel scarcity, the impact is higher when electricity 
use is higher, according to available literature data [38]. The 
global warming category's values differ from 0.123 to 0.196 
kg CO2 eq., depending on the electricity use and mix 
scenarios. The lowest value observed was in 0.15 kWh per 1 
km scenarios under Green 2030 electricity mix scenarios. 
The percentage difference between the lowest and the highest 
value was 46.0 %.  

An important aspect to be considered is dependency not 
only on the yearly electricity mix but also the variation in the 
time of the day and season, highlighting the impact of the 
charging time on the environmental impact of the BEV [38]. 
On the other hand, categories of land use and mineral 
resource scarcity show the reverse trend. A higher share of 
RES (PV) and higher electricity use result in higher values in 
both impact categories due to land needed to install PV 
panels and the materials for battery production. 

The lowest values observed were in 0.15 kWh per 1 km 
scenarios under the current electricity scenario with values 
0.005 m2a crop eq. and 0.0019 kg Cu eq., respectively. The 
percentage difference between the lowest and highest value 
in land use and mineral resource scarcity categories was 
13.0 % and 6.3 %, respectively. The results support the 
premise that BEVs' impact heavily depends on the use phase 
of energy and the electricity mix used for charging [39]. 
Available data shows that BEVs have better environmental 
performance compared to ICEV in terms of CO2 emissions 
during their entire life cycle [40]; however, the electricity 
mix is one of the most crucial parameters, as using a mix 
based entirely on RES delivers a completely different result 
than energy mix based on fossil fuels [36].  

The environmental impacts of BEVs depend on several 
factors, which can be divided into external and internal 
factors. Among external factors, user driving mode, comfort 
requirements (i.e., air-conditioning, heating), and charging 
behavior are vital as they affect the electricity use required 
for 1 km of transport. Surrounding conditions such as 
climate, topography, and type of road also affect the 
electricity use required for 1 km of transport [36].  

CO2 emissions during their entire life cycle [40]; 
however, the electricity mix is one of the most crucial 
parameters, as using a mix based entirely on RES delivers a 
completely different result than energy mix based on fossil 
fuels [36]. The environmental impacts of BEVs depend on 
several factors, which can be divided into external and 
internal factors. Among external factors, user driving mode, 
comfort requirements (i.e., air-conditioning, heating), and 
charging behavior are vital as they affect the electricity use 
required for 1 km of transport. Surrounding conditions such 
as climate, topography, and type of road also affect the 
electricity use required for 1 km of transport [36]. 

On the other hand, categories of land use and mineral 
resource scarcity show the reverse trend. A higher share of 
RES (PV) and higher electricity use result in higher values in 
both impact categories due to land needed to install PV 
panels and the materials for battery production. 

The lowest values observed were in 0.15 kWh per 1 km 
scenarios under the current electricity scenario with values 
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0.005 m2 a crop eq. and 0.0019 kg Cu eq., respectively. The 
percentage difference between the lowest and highest value 
in land use and mineral resource scarcity categories was 
13.0 % and 6.3 %, respectively. The results support the 
premise that BEVs' impact heavily depends on the use phase 
of energy and the electricity mix used for charging [39]. 
Available data shows that BEVs have better environmental 
performance compared to ICEV in terms of CO2 emissions 
during their entire life cycle [40]; however, the electricity 
mix is one of the most crucial parameters, as using a mix 

based entirely on RES delivers a completely different result 
than energy mix based on fossil fuels [36]. The 
environmental impacts of BEVs depend on several factors, 
which can be divided into external and internal factors. 
Among external factors, user driving mode, comfort 
requirements (i.e., air-conditioning, heating), and charging 
behavior are vital as they affect the electricity use required 
for 1 km of transport. Surrounding conditions such as 
climate, topography, and type of road also affect the 
electricity use required for 1 km of transport [36].  

 

 
Figure 2 Environmental impact of driving mode under different electricity mix scenarios 

 
BEVs are seen as a way to significantly reduce the 

world’s dependence on fossil fuels and GHG emissions. A 
higher level of RES is also needed for a more sustainable 
transportation sector to promote EVs and RES diffusion [40]. 
The intermittency of some RES (namely PV and wind) 
hinders high penetration in the electrical grid [41], and higher 
penetration of BEV could result in increased peak loads 
under a simple charging strategy, requiring extra investment 
in generation and transmission capacity. However, if 
charging strategies are implemented, BEVs can potentially 
be charged at off-peak times when otherwise unwanted 
energy (i.e. excess energy in the system) can be used to 

charge the vehicle batteries. In such strategies, BEVs could 
be potentially used as a distributed storage mechanism for 
absorbing excess renewable energy [42]. Another vital aspect 
to be considered is the end-of-life of electric batteries, which 
pose a threat to the environment and are also a valuable 
source of various metals. With more sustainable practices in 
which recovered battery waste would be used in 
manufacturing batteries, the environmental impact could be 
potentially reduced; however, much more research is needed 
to strive towards all three pillars of sustainability – social, 
environmental, and economic [43–45].  
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4 CONCLUSIONS 
 

The research utilized the LCA approach to determine the 
environmental impact of electricity mix and driving mode on 
the use of BEV. The analysis of future energy mix scenarios 
provides insight into how government measures could yield 
different results, showcasing the importance of evaluating 
plans and policies to select sustainable pathways for future 
transport systems. The values for categories global warming, 
fine particulate matter formation, ozone formation, human 
health, and fossil fuel scarcity decreased by 15.8 %, 11.3 %, 
25.3 %, and 12.9 %, respectively with an increase in RES in 
the Green 2030 scenario compared to the baseline. On the 
other hand, in the categories of land use and mineral resource 
scarcity, a 6.9 % and 2.1 % increase in the values was 
observed, showcasing the trade-off in different 
environmental impact categories under various scenarios. 
Similarly to the impact of the energy mix, the result showed 
that different electricity use for 1 km journey showcases the 
driving modes, and topology has a vital role in the 
environmental impact of the use of BEVs. The values for 
categories global warming, fine particulate matter formation, 
ozone formation, human health, and fossil fuel scarcity 
decreased by 27.7 %, 36.9 %, 21.3 %, and 24.4 %, 
respectively when comparing the lowest and highest 
electricity use in the current production scenario.  

The introduction of BEVs could result in several positive 
impacts including lower vehicle operating costs, reduced 
CO2 emissions, and the ability to support and contribute to 
grid power quality and stability if the proper infrastructure is 
adopted. The market share of BEVs is still relatively small 
due to high investment cost compared to conventional cars, 
small driving ranges and the limited availability of charging 
infrastructure. Incetives policies are crucial for wider 
adoption of BEVs and could include purchase subsidies, 
registration tax benefits and ownership tax benefits. 
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