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Abstract: In Albania, prior to the 1990’s, the industrial sector was the leading energy consumption sector but actually, the main cause  of 

pollution especially in urban areas, carcinogenic, respiratory and heart diseases come from road transport sector. The environmental 
situation in Albania after 30 years has undergone major changes due to factors that directly or indirectly influence the degree of its pollution 

which still remain an unresolved issue. Tirana’s fleet vehicle shares around 35% of the total car fleet registered in Albania. DCI vehicles 
constitute approximately 71% and the rest petrol powered engine, while the number of EV and other friendly fuel sources is almost zero. The 

proposed work aims at developing different transport scenarios contributing to the mitigation of GHG in Albania. Using EnergyPLAN 
model, 3 different scenarios are proposed, considering both most prominent national documents firstly: “Albanian Energy Strategy 2018-

2030” which requires a reduction level of CO2 by 11.5% in 2030 referring to 2006 to attain a RES share of 42% to the TPES and secondly to 
create a sustainable transport sector as foreseen in “National Sector Strategy for Transport 2016-2020”. This modelling framework analyse 

the actual transport situation and can address some beneficial values and solution which can be used from policy makers in the country to 

better assess the potential for a sustainable, environmentally friendly and cost-effective transport sector based on RES. 
KEYWORDS: ENERGYPLAN, CO2, GHG,  

 
1. INTRODUCTION 

Transport sector in Albania has traditionally been and still continue 
heavily reliant on oil products which accounted for 100% of 

transport energy demand in 2020. Consequently, special support 

should be given to candidate countries in creating clear transport 
policies and programs for a sustainable transport sector based on 

green technologies. Transport is the largest source with the fastest 
growing contribution of CO2 fossil fuel-based emissions emitting 

around 7GtCO2 in 2020 and 8,5 GtCO2 in 2019 before pandemic.  
The idea for a clean, sustainable, flexible, and environmentally 

friendly energy system is quite impossible and unimaginable 
without the promotion of RES as it is considered the backbone of 

the global energy transition [1,2,3]. Encouraging of renewable-

sourced energy systems is set to become the dominant energy 
carrier in the global energy system and will play a major role in the 

process of decarbonisation of energy systems including transport 
sector especially [4]. Hence, promoting healthy, sustainable 

transportation options prevents the negative effects of current 
transportation models on human health, such as those caused by air 

pollution and physical inactivity. Global warming and the rise of 

diseases in the human body caused by environmental pollution pose 
a major global risk to today's society.  

Under IRENA’s Transforming Energy Scenario a combination of 
energy efficiency improvements, modal shifts, electrification, and 

the use of alternative fuels can reduce the transport sector’s energy-
related CO2 up to 1.8 Gt per year in 2050, compared to an increase 

to 5.4 Gt per year observed in the Planned Energy Scenario. In 
developed countries, physical inactivity bears a major risk factor for 

health problems leading to a yearly inactivity cost calculated around 

€150-300/person.  
Rapid growth regarding number of private vehicles, as well as the 

urban development and densification, combined with a public 
transport that can’t fulfil all mobility needs of the community and 

lack of infrastructure negatively affect the urban population and 
force community to cover distances less than 5km per day by using 

their private vehicles. This situation creates rush hours, high rates of 
fuel consumption, hence leading to high emission level rates. For 

several years, Albania has been involved in rapid urban 

development, which has brought a relatively high impact on the 
environment and also negatively affecting people both physically 

and physiologically. Environmental noise, and in particular road 
traffic noise, remains a major environmental problem affecting the 

health and well-being of millions of people in Europe. More than 
27% of European citizens are exposed to transport noise levels of 

55dB or higher, including 15-20% for road traffic noise alone [5]. 

 

2. EMISSION STANDARTDS FROM ROAD TRANSPORT 

SECTOR 

 Environmental pollution caused from the transport sector is one of 

the main problems in Albania which rank the last country in Balkan 

region [6,7]. Emission standards for passenger cars (M1 vehicle 
category) are discussed in the study [7] and starting from the Euro 2 

stage, EU regulations introduce different emission limits for diesel 
and petrol vehicles. Diesel engines have more stringent CO 

standards but allow higher NOx emissions. Petrol-powered vehicles 
were exempted from particulate matter (PM) standards through the 

Euro IV stage, but vehicles with direct injection engines will be 
subject to a limit of 0.005 (g/km) for Euro V and Euro VI. From 

2011 up to 2020 the emission test is realized from SGS Automotive 

Albania and from 2021 the service is performed by the responsible 
own state company.  

The procedure of emission test including diesel and petrol vehicles 
of M1 category is given in the study of [7] and still remains the 

same in terms of restrictions in the post combustion gases. Traffic-
related emissions of fine particles represent one of the main sources 

of air pollution especially in urban areas [8]. In the study of [7] it is 

observed that opacity value was extremely high referring to for the 
vehicles produced before 2002.  

Vehicles with ages more than fourteen years have very high opacity 
level and the most problematic groups that cause high pollution 

level come from the produced years 1980 up to 2002. 
Unfortunately, a slight improvement compared to the results in [7-

8] is identified, as vehicles of age 11-20 years dominate and 
considering the fuel quality which remains another unresolved issue 

for the government (refer graph in figure 5) hinders and further 

complicates the position of the transport sector in Albania.  
 

3. PURPOSE OF THE STUDY  

Recently, more diverse challenges have emerged in society such as 

climate change, security of energy supply, and economic recession. 
As a result, the transport sector, especially renewable fuels, is being 

targeted to disappear these issues. The purpose of this study is to 
determine the best scenario since the new energy technologies shift 

from one to another should be more precise, converting from an 

energy-system that is dependent on imported fossil-fuels to a 
renewable energy-system can play a significant role in solving these 

issues [9]. Our hypothesis is that the growth in energy demand and 
fluctuations of energy systems cause gaps in which the real options 

towards a sustainable transport sector and may be affected by the 
application of the new proposed technologies. Detailed energy 

system analysis and simulation are seen as a success key to identify 

the affected technologies, the environmental impacts and compared 
between different scenarios fully in line with the national energy 
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strategy requirements. According to MIE in Albania greening the 
transport sector through e-mobility has the potential to positively 

contribute to the balancing of the power system through peak-load 
shaving, reducing distribution losses and reducing air pollution. 

Hence, this work will provide an overall energy strategy aimed at 
the diversification of the transport sector which should be 

developed as a cross-sectoral collaborative effort between relevant 

authorities and both the MIE and Energy Regulatory Authority 
(ERE) to ensure a coordinated and coherent development pathway 

for both the energy and transport sector. Such a strategy could also 
encourage and promote the inland produced biofuels such as 

biodiesel, bioethanol and bio-methane. Integration of biofuel 
especially in transport sector should deal with biomass 

sustainability criteria which will increase the national energy 
security, decrease dependence from oil imports, improving air 

quality in urban centres and the most important thing is that will 

help diversification of the agriculture and rural economies in 
Albania [10,11]. 

Under the European Green Deal [12], the Commission committed to 
present, in 2021, a proposal to apply more stringent air pollutant 

emissions standards for combustion-engine vehicles through on post 
Euro 6/VI standards. The European Green Deal is a new growth 

strategy that will foster the transition to a climate-neutral, resource- 

efficient and competitive economy and the move towards zero-
pollution in Europe [13]. It will also aim to reduce the complexity 

and compliance costs of the existing Euro 6/VI vehicle emission 
standards; provide appropriate and up-to-date limits for all air 

pollutant emissions; and ensure that new vehicles keep their air 
pollutant emissions under control throughout their entire lifetime 

and in all conditions of use [13]. On the European Green Deal, the 
Commission’s focus will be overhauling our relevant climate and 

energy legislation to align with the newly proposed target to reduce 

emissions by at least 55% by 2030, as compared to 1990 levels. The 
depth and breadth of the work planned across the European Green 

Deal reflects the systemic nature of the green transition and its 
importance as a growth strategy. Putting forward a series of 

measures on smart and sustainable transport, including a revision of 
the Regulation on the trans-European transport network and of the 

Directive on intelligent transport systems is very crucial [13]. 

3.1 BASIC PRINCIPLES OF THE METHOD AND 
NATIONAL REGULATIONS. 

The basic principles of this method the scenarios are created are as 
follows: The chosen method involves the actual fuel types and the 

need to introduce other friendly fuels based on inland potential and 
global trends within transport sectors are the main pillars of the 

methodology. Such a strategy could also encourage and promote the 
inland produced biofuels such as biodiesel, bioethanol and bio-

methane. This is essential for implementation of the Smart Energy 

Systems concept, because the fundamental objective of this theory 
is to take advantage of possible synergies by combining all sectors 

of the energy system. In this point of view different fuels from 
different sectors are combined to check the two main goals of the 

―National Energy Strategy 2018-2030‖ and ―National Sector 
Strategy for Transport 2016-2020‖.  

 Reaching a RES share up to 42% in 2030; 
 Decreasing CO2 emission by 11.5% referring to the 2006 

level. 

The present “National Sector Strategy for Transport 2016-2020” 
has been aligned with the National Strategy for Development and 

Integration which defines Albania’s vision for its national social, 
democratic and economic development over the period 2015-2020. 

The strategic priority is to accelerate the integration of Albania’s 
transport system and the establishment of an integrated market 

comprising the whole transport infrastructure. Despite significant 

investments especially in improving road infrastructure, the 
transport sector has yet to become a significant promoter of 

economic development in Albania.  
 

4 FEATURES OF THE ALBANIAN ENERGY SYSTEM  
Having in mind the fact that electricity comes from RES 

(almost100% hydro sources), a balanced configuration of the 

energy system dominated by fossil fuel powered vehicles (100%), 
will be preferred by an energy system with opposite fuel portions. 

This fact, together using technical approach of the current study will 
help in the selection of the optimal RES configuration in the 

transport sector. Combining different technologies that support new 
fuel types in compliance with the main two objectives of the 

national energy strategy and sector strategic action plan is 

mandatory. This analysis is very hard and may require the use of 
technologies that are still in the early stages of development. The 

total final energy consumption in Albania referring 2018 is 24 TWh 
(2081ktoe) where the consumptions by different sectors in Albania 

is given in table 1[14]. Indeed, the transport sector is by far the 
biggest consumer of energy sharing 40% of PES in Albania. 

According to [10] in 2018, Albania’s total primary energy supply 
(TPES) amounted to 2131(ktoe).  

 
Table 1: Distribution of primary energy supply by demand sector,  

2018. Source: [15] 

Sector  % 

Transport  40 

Residential  24 
Industry  20 

Services  10 
Other 6 

 
Table 2:  Fuels going through Final Energy Consumption in 

Albania, 2018. Source [1,10] 

 % 

Crude, NGL and Feedstock 57 
Hydro electricity 25 

Solid fuels 9 
Biomass (Fuelwood) 8 

Solar energy   1 
NG Negligible 

Derived heat 0 

Distribution of energy by fuel type going to the final energy 
consumption in Albania is given in table 2. Crude oil cover around 

57% of the final energy consumption in the country followed by 
hydroelectricity 25%, biomass as wood fuel type 8%, solid fuel 9% 

and the rest (1%) comes from solar energy. Albania’s electricity 
demand grew rapidly in 1995- 2000. This was due to demographic, 

economic and social trends, including rural-to-urban migration, 

increased use of electricity for space heating and cooling and rising 
living standards [16]. 

The Albanian power system is dominated by hydropower, 
representing more than 95% of the country’s installed capacity with 

a total of 2,506 MW installed. The majority of the installed capacity 
(1448MW) 58% is owned by the Albanian Power Corporation 

(KESH) and the rest 42% belongs to the private producers 
(1058MW) [17] (where the installed capacity of independent 

producers is 436 MW, while 622 MW belongs to the producers with 

priority). According to [10] the installed hydropower capacity 
comprises mainly large hydropower installations (i.e., above 

10 MW in size) constituting 1904MW, while small hydropower 
installations amount to 192MW. The country has a 98MW fossil-

fuel thermal power plant representing 4% of the total installed 
capacity that has not been put into use since its construction in 2011 

due to a failure in its cooling system. In January 2019, the MIE 

issued a tender for a public-private partnership (PPP) for a 
concession contract to revive the power plant, potentially 

converting it to a natural gas-fuelled plant to be supplied with gas 
from the planned Trans Adriatic Pipeline [10].  

I believe that construction of an enlarged version of the existing 
combined cycle gas turbine (CCGT) up to 300 MW will help to 

strengthening Albania’s energy infrastructure, reinforcing its risky 
supply from HPP and also can provide flexibility of the system. The 

remaining 1% (10 MW) of installed capacity in 2018 comprised 

small-scale (i.e., each less than 2 MW) solar photovoltaic (PV) 
plants. The import of electricity varies on weather conditions and 

historically 3TWh/year of electricity demand is imported from 
regional market [17] 
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Figure 1: Yearly electricity balance in Albania (GWh), 2007-2020. 

[17] 

The net domestic production of electricity realized for 2020 is 5,313 
GWh. As can be seen in the graph in figure 1, the lowest electricity 

consumption recorded in our country is in 2007 with 5,767 GWh 
and the highest electricity consumption is the one recorded in 2013 

with 7855 GWh. For 2020, electricity consumption in our country is 
7,588 GWh. Compared to 2019, there is a slight decrease in 

electricity consumption in the country by 23.4 GWh. Generation of 

electricity for 2020 is about 9.7% lower than 
average production for the 2009-2020 period. Despite the increase 

in production capacity during 2020 due to a bad hydrological year, 
the electricity production for this year has resulted in the amount of 

5,313 GWh or 569 GWh less than average electricity production in 
the 2009-2020 period. This indicator clearly represents the high 

degree of hydrological risk in the production stability of electricity 
in our country, which bases the production of electricity mainly on 

hydro sources. [17].  

Technical and non-technical losses still remain critical issues for the 
national power system accounting for around 21.7% of the total 

electricity consumption in 2019 [18]. Between 2014 and 2018, the 
amount of net energy imported varies from 12% of the TPES in 

2015 up to 46% in 2017. Albania is the largest producer and 
exporter of oil in the South-East Europe region, most oil extracted 

in Albania is exported as unrefined crude oil [10]. A further 

contributor to net energy imports is the country’s rising demand for 
petroleum products, largely fuelling the transport sector. Greening 

the transport sector by taking up biofuels blending and introducing 
electric mobility could lower the country’s energy imports and 

positively contribute to the national economy.  

 
Fig. 2: Yearly variation of CO2 in Albania [10]. 

 

In 2019, CO2 emissions per capita for Albania was 1.93 tons of CO2 
per capita. Albania CO2 emissions per capita fluctuated 

substantially in recent years, showing an increasing trend from 1970 
up to 2019 period. By the end of 2019 the specific emission reached 

a value of 1.93 tons of CO2 per capita. 

 
Fig. 3: Energy related CO2 emission by sector in Albania [10]. 

 
Renewable energy sources, including solar, wind, hydro, biofuels 

and other future renewable sources are at the centre of the energy 

transition towards a less carbon-intensive and more sustainable 
energy system [19] In the context of GHG emissions, Albanian's 

electricity sector is zero emitter in the region as the share of 
electricity from renewable sources in total electricity generation is 

almost 100%, while EU-27 countries together have a RES share of 
32.3% and the border countries Greece (30.3%), North Macedonia 

(35.1%), Montenegro (59.2%) and Kosovo highly depended on 

lignite has only 5.1%. The transport sector’s energy demands are 
mostly met by oil and to a lesser extent by biofuels (87.9ktoe, 

13.4% in 2017) [20]. However, no system is in place to guarantee 
the sustainability of the used biofuels [16]. Referring 2019, CO2 

emissions from fuel combustion accounted for the largest share of 
GHG emissions in Albania which apparently is dominated from 

road transport sector as the rail and others forms of transport are 
negligible (refer table 5).  More than 75% of CO2 emissions derived 

from diesel and petrol engines 41.6% and 34.2%, respectively [21]. 

The above information are very important and will serve as primary 
inputting data in EnergyPLAN model. The validation procedure 

follows recommendations given [1] and of the main outputs of the 
model are compared to that published by the national authorities in 

the country [14,17].  
 

4.1 TRANSPORT SECTOR OVERVIEW IN ALBANIA  

The Environmental pollution caused by the transport sector is one 
of the main problems, ranking Albania last in the Balkan region 

[7;22]. The total vehicle number in Albania referring to the 
national’s statistic data [23] is 527,602 with a slight increase of 

6.54% referring to 2015. The M1 vehicle category prevails making 
77% of the total vehicle fleet in our country. The number of 

vehicles is increasing from year to year. Starting from 1998 the 
number of vehicles has changed from 42 vehicles/1,000 inhabitants 

to 124 vehicles/1,000 inhabitants as it is shown in Table 3. 

 
Table 3: Specific vehicle number per 1000 inhabitants in the Balkan 

region [7]  

 Nr. vehicle/1,000 

inhabintats 

Serbia 238 

North Macedonia 155 
BiH 214 

Albania 124 
Montenegro  309 

Kosovo na 

In 2017, Tirana counted 233 vehicles per 1000 inhabitants but in 
national level the number of vehicles per 1000 inhabitant is 

increased to 147. 
 
Table 4: Specific indicators by type of transport in Albania, 2014-

2020[23] 

Descrip

tion  
2015 2016 2017 2018 2019 

202

0 

Total of 
freight 

and 
passeng

er 

vehicles 

522,06
6 

563,1
06 

535,57
0 

578,6
35 

627,35
5 

676,8
11 

Road 

passeng
er’s 

vehicles 

443,22
7 

479,2
17 

460,29
9 

500,8
91 

544,27
9 

588,8
10 

From table 4 it is observed that total of freight and passenger 

vehicles is 588,810. The passenger group constitute around 87% of 

the total.  
 

The distribution of fuel consumption per each form of transport 
including road, air, railway and inland navigation is given in the 

table 5. 
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Table 5: Specific energy consumption) by transport type in Albania 
(ktoe) [24] 

Transport Railways Road 
transport 

Air 
transport 

Inland 
navigation 

832 (ktoe) 2.10 786.76 6.69 36.54 

9.6772 

(TWh) 

0.024423 9.150 0.0778 0.4249 

The total transport energy consumption referring [24] is 832ktoe. 

Road transport sector has an annual energy demand of 786.76ktoe 
and shares 94.5% of the total energy demand from transport sector. 

From the graph in figure 4 the distribution of each vehicle category 
by fuel type is given. The passenger category constitutes 

approximately 80% of the total vehicle number in our country 

followed by the motorcycles with a share of 6% and the rest 
comprises buses, trucks etc. Based in the numbers above the 

intervention and improvements for a better and sustainable transport 
sector should be addressed in this category. 

 
Figure 4: Distribution of vehicle category by fuel type, 2018. 

 
From the graph in figure 4 the distribution of each vehicle’s 

category by fuel type is represented.  It is shown the wide range use 
of the diesel fuel powered engines. The heavy transport, buses and 

agriculture vehicles are totally diesel powered while vehicles 
category (motorcycles) are totally gasoline-based engines. 

 
Table 6: Distribution vehicles by fuel used in transport sector in 

Albania [25] 

Fuel type % 

Diesel  73 
Gasoline  21 

Gasoline-Gas 6 
Diesel-Gas Negligible  

Gasoline-EV Negligible 

Diesel-EV Negligible 
Gas Negligible 

EV Negligible 

From the table 6 is depicted the distribution of fuel type within road 

transport sector. The diesel passenger vehicles constitute 0.73, 
petrol 0,21, and gasoline-gas constitutes 0.06 while other fuel 

powered engines have a small percentage, and its impact is 

considered negligible. 

 
Figure 5: Vehicles by type and year of production, 2021[25]. 

 
 

The number of vehicles age more than 20 years prevails in the 
category of trucks, joint transport vehicles, buses, camps and 

agriculture vehicles. The vehicle group of age of 11up to 20 years 
has the highest share within groups. The M1 category constitutes 

approximately 71% of the total vehicle fleet hence the main focus 
throughout the study is shown in this category, reflecting the same 

outputs of the study [7]. From technical point of view and public 

acceptance, the category M1 should be in the center focus of our 
analysis. 

 
5 METHODOLOGY 

Energy system models are used to provide challenges into possible 
100% future energy supply options. For long-term models, it is 

common that time resolution is simplified, and energy 
production/consumption is often tracked by annual flows [26]. This 

works well for fossil fuels and most established energy 

technologies, which are typically characterized by high-capacity 
factors. However, the intermittent nature of many renewable energy 

sources and their electricity production characteristics require better 
time resolution to capture the dynamics in an electricity system with 

a significant share of RE [27;28]. 
 

5.1 MULTI-CRITERIA EVALUATION 

Multi-criteria methods are widely used to assess sustainability in 
energy strategies and electricity mixes due to their ability to capture 

the complexity of socioeconomic and biophysical systems [29; 30]. 
Multi-criteria assessments are useful for complex issues with 

significant uncertainty, different perspectives, various data forms, 
and diverse stakeholder opinions [31]. A multi-criteria analysis is 

used to evaluate the sustainability and impacts of different 
electricity generation mix scenarios using five different criteria: (i) 

total costs (ii) total installed capacity (iii) excess electricity; (iv) 

CO2 emissions; and (v) direct job creation. The first four criteria can 
be directly calculated from the EnergyPLAN model and the fifth 

can be calculated separately [26]. The employment factor method is 
not considered in this study but has been used in many earlier 

studies [32,33] to assess employment from power plants.  
5.2 THE METHODOLOGICAL APPROACH FOR THE 

DEVELOPMENT OF SMART RENEWABLE ENERGY 

PENETRATION STRATEGIES ON TOTALLY FOSSIL 
BASED TRANSPORT SYSTEM.   

Using the best scenario created after evaluation of the different 
electricity strategies, 3 new scenarios are created analysing the best 

national transport strategy with the main aim to convert from fossil-
fuelled road transport system into a mixed powered one. Following 

this plan, the EV scenario presented in the methodology changes 
petrol and diesel fuel consumption in road transport for the 

corresponding electricity demand. To make this conversion, it is 

assumed that electric vehicles have an efficiency of 0.62 MJ/km 
(6km/kWh). For example, Tesla-Model X Standard Rang has a 

specific fuel 19.2 kWh/100km, while diesel and petrol vehicles 
have average efficiencies of 1.4 up to 1.5(MJ/km) and 1.8 up to 

1.9(MJ/km), respectively. The transport distribution file is unknown 
and can be supposed constant throughout the year and added in the 

electricity cell demand for the reference energy system. The 
operating strategies of the reference system are modelled, 

simulated, and adjusted using EnergyPLAN modelling tool until the 

outputs correspond to that declared from official energy reports as it 
is given in the previous work [1]. Albania’s biggest energy imports 

are fossil fuels fuelling the transport sector’s energy demand, hence 
new alternatives and smart renewable energy strategies are 

proposed.  
 

5.3 EnergyPLAN model  

EnergyPLAN is an input/output deterministic energy system 
analysis tool (see Fig. 6 specifically designed to assist the design of 

national or regional energy planning strategies under the ―Choice 
Awareness‖ theory [34]. The EnergyPLAN is a bottom-up model, a 

descriptive analytical model for medium/large-scale energy systems 
using multi-objective evolutionary algorithms to optimize solutions 

in the context of complex problems involving all consumption 
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demand and sectors. It can be employed to simulate and optimize 
energy systems with high shares of renewable energy on regional or 

national scales and has previously been used in a number of energy 
system analysis activities, including expert committee work for the 

Danish Energy Authorities and NGOs as well as the design of 100% 
renewable energy systems [35-37]. Both technical and economic 

optimization strategies can be provided from the EnergyPLAN 

modelling software.  
The technical optimization aims to minimize fossil-fuel 

consumption without any cost considerations while economic 
optimization leading to the minimization of the total operational 

expenses. As indicated in [38] decision makers and researchers 
should choose the most suitable energy system modelling tool 

depending on the specific purpose and objectives of their analysis. 
A lot of studies by different authors in Ref. [39] and [40] have 

highlighted the possibilities of EnergyPLAN to construct long-term 

scenarios based on high-RES integration.  

Figure 6: The overall technology and flow model on which 

EnergyPLAN is based (adopted from Ref. [34]. 

Additionally, from this software it is possible to balance the energy 

system and to analyse how new smart strategies applied in one 
sector can affect others. The EnergyPLAN model has as general 

inputs, the demand, the renewable energy sources, the energy 
station capacities, the costs and the number of optional regulation 

strategies. Among the various outputs are energy balance and 
resulting annual production, fuel consumption, electricity 

import/export, total annual carbon dioxide emissions, RES share 
etc. Thus, with EnergyPLAN, the user can take a holistic approach 

focusing on the analysis of the cross-sectoral interaction. 

Traditionally disparate demand sectors, such as buildings, industry 
and transport, are linked with supply technologies through 

electricity, gas, district heating and cooling grids. In this way, 
EnergyPLAN enables the analysis of the conversion of renewable 

electricity into other energy carriers, such as heat, hydrogen, green 
gases, and electro-fuels, as well as the implementation of energy 

efficiency improvements and energy conservation.  
This free model will help our work, as energy expert and planers to 

determine the annual reduction in the emission of greenhouse gases 

stemming from using the proposed technology in place of the base 
case technology. The model uses a computerized system with 

integrated mathematical algorithms and top to bottom approach 
which has been developed to overcome the barriers to clean energy 

technology implementation at the preliminary feasibility stage. The 
new model launched in 2021 by the developer offer an option to 

include other emissions than CO2. 

5.4 PROPOSED ROAD TRANSPORT SECTOR 

SCENARIOS 
Transport demand is rapidly increasing leading to high dependence 

on fossil fuels, there would be serious consequences for human 
health and energy security-related issues as long as no measures are 

undertaken. Nonetheless, a couple of vital changes towards mobility 
are anticipated. [41].  

These changes will be alternative fuel penetration, e.g., electricity, 
hydrogen, and renewable fuels such as synthetic fuels, but also 

biofuels to lessen conventional fuel usage. Technological efficiency 
and demand-side solutions are additional changes that are expected 

for the transport sector. Electricity can be used in direct form in all 
transport modes, though, with distinct emergence in each mode: in 

road and rail modes to a greater extent, and in marine and aviation 

to a lesser extent. Direct electricity-based transportation is one of 
the most promising technologies with high reliability, safety, and 

efficiency for mobility. EV’s still have many limitations that have 
to be overcome to enable them to penetrate deeper into the market 

[42]. Hydrogen as fuel for the transport sector can be produced from 
electricity through water electrolysis processes or fossil fuels which 

at present it is mainly based on NG and converted via steam 
methane reforming (SMR) (non-sustainable fuel) and Hydrogen 

will exist in all transport segments due to its flexible usage via fuel 

cells. Biofuels such as bioethanol, bio-methanol, and biodiesel 
produced from biomass sources can directly substitute current 

fossil-fuel demand.  
The road mode is one of the most attractive transport segments to be 

electrified. There are developed four different types of EV: Battery-
electric vehicles (BEV), hybrid electric vehicles (HEV), and plug-in 

hybrid electric vehicles (PHEV) have shown high growth rates in 

recent times and FCEV typically using hydrogen to generate 
electricity that flows to the power module (electric motor) to turn 

the wheels [43]. The internal combustion engine (ICE) is the 
dominating power train as of today, but the limited efficiency of 

around 26 up to 30% reduces the competitiveness of this kind of 
engine era and the exit from the market comes due to the rising 

concerns about air pollution. HEV has almost the same complexity 
as ICE with an electric motor/generator and a battery to improve the 

efficiency of the system. This hybridization makes it feasible to 

benefit from regenerative braking to generate electricity and charge 
the battery, which improves the efficiency to some extent. In this 

research, there is no focus on HEV, though PHEV is regarded. 
PHEV has the same features as a HEV, but the battery is generally 

larger and can be charged from the power grid for a range of 
typically from 50 up to 80 km. Therefore, it would be possible to 

use PHEV daily mainly on an electricity basis for reducing the 

overall fuel cost, and hence improving fuel economy. PHEVs are 
not zero-emission vehicles, since fossil fuel is still used, but it has 

been observed that about 70% of all driven kilometres could be 
electric and only 30% are typically based on fossil fuels, which can 

drastically reduce GHG emissions, in particular if fossil-fuel-free 
electricity is used. BEVs are vehicles type that rely solely on 

electric propulsion and consist of comparable components to 
PHEV, though without the ICE and higher battery capacity, and it 

could use a more powerful electric engine. Most BEVs currently 

offered to the market have a range of 100 up to 250 km on a single 
charge with the highest range up to 550km. Charging time is a 

peculiar drawback for BEV, depending on charger configuration, its 
infrastructure, and operating power levels. Similar to BEVs, a fuel-

cell electric vehicle (FCEV) uses an electric drive train, wherein the 
vehicle is powered by a fuel cell, typically using hydrogen to 

generate electricity that flows to the power module (electric motor) 
to turn the wheels.  

The baseline model is based on the energy consumption without any 

intervention in the fuel type diversification by 2030. The baseline 
model will have an annual demand of 13.96TWh referring to [14] 

and is compared with 3 alternative scenarios. All the distinctive 
features are analysed in detail, and the demands of the different 

sectors are identified as well as the potential modifications and 
potentially exploitable energy supply sources in each of them.  

Table 6: Proposed Road Transport Scenarios, Albanian case. 

Scenario 

Baseline Scenario - 
Scenario 1 Biofuel  

Scenario 2 EV 

Scenario 3 Combined (Biofuel+EV+H2) 
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6 SIMULATION AND RESULTS  
Albania’s biggest energy imports are fossil fuels fueling the 

transport sector’s energy demand. The transport sector’s energy 
demands have been rising, and the sector is projected to continue to 

be the largest energy consumer over the coming decades. With this 
rising demand, given fluctuating oil prices and strong import 

dependence, a move towards greening the transport sector would 

provide a more economical and environmentally sound way to meet 
the sector’s energy demands. This could be achieved by 

incentivizing the use of electric vehicles and enforcing mandatory 
biofuel blending. A prerequisite for biofuel blending is an 

established sustainability criteria that would ensure an 
environmentally sound use of biomass for energy. Furthermore, 

given that 41% of agricultural land in Albania lies fallow [44], 
inland potential for sustainable local production of biofuels is worth 

assessing. Developing this would benefit the local economy and 

reduce the need for imports. Additionally, electric mobility can 
support the electricity sector’s development through load peak 

shaving or load shifting, which offsets peak loads to off-peak hours 
and alleviates overloading of the grid. This in turn can reduce 

distribution power losses, increase distribution power quality and 
extend the lifetime of the power infrastructure, while also reducing 

power generation costs.  

 
Figure 7: Annual energy consumption from road transport under 

different scenarios, (TWh). 

 
From the graph in figure 7 the annual energy demand under 

different scenarios and fuel type is given. The total annual 
consumption varies, and the efficiency of each technology is 

considered. 

 
Figure 8: Annual predicted CO2 emission (MtCO2/year) and RES 

share within transport sector alone (%) under different scenarios.  
 

In figure 8 the simulation results from EnergyPLAN are given per 
each of the three scenarios. Combined scenario results the most 

profitable as it has the highest RES share promoting EV, Biofuel 
and H2 by the end of 2030.  

 

The divesification of energy sources within transport sector is the 
main key to the decarbonasation process in Albania. The three 

scenarios included in this study have their enviromental and social 

impact and will be further studied in the extended version of the 
paper.   

 
Figure 9: Fuel change ratio in % under different transport 

scenarios 2020-2030 in Albania.  
 

The fuel change rate (%) refering to 2020 transport fuel distribution 
for different scenarios is given in the graph in figure 9. The 

decrease of fosil fuel is obligatory to meet a reduction rate of CO2 
by 11.5% in 2030. 

The predicted annual consumption from EV varies from 

0.001049TWh up to 1.7 TWh. In the combined scenario, EV will 
constitute 17% of the total transport energy consumption while in 

the EV scenario it will share 36.34%. In both cases the PV modules 
options and other factors that influence the electricity distribution 

demand, the numbers of vehicles travelling to the fuel stations, 
batery capacity and energy required to charge one car each day in a 

year bases to calculate the PV modules and parking area is required.   
 

7 CONCLUSION 

 
Albania face conflicting demands for transport policies as the 

demand is increasing continuously. Promoting healthy and 
sustainable transport options prevents the negative effects of current 

transport patterns on human health. Cooperation among sectors and 
high-level political commitment, incentives schemes to promote a 

sustainable transport sector are crucial and should be at the center of 

energy transition process in Albania.  
A prerequisite for biofuel blending is an established sustainability 

criteria that would ensure an environmentally sound use of biomass 
to meet transport energy demand. Furthermore, given that a lot of 

agricultural land in Albania lies fallow, so that incentives to 
promote inland potential for sustainable local production of biofuels 

is worth assessing. 
As a conclusion, the most profitable scenario results combined one 

as bioufuel is a promising renowable energy source and the country 

has available huge potential of biomass to cover the transport 
demand in 2030. This scenario will provide 43.9% RES share by 

2030 (refering energy consumption within transport sector) 
integrating promising future transport techologies based such as: 

H2, EV and biofuel leading to a diversified transport sector based on 
renewables.  
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