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1 Executive summary 
Alternative fuels relate to the three major challenges in the transport sector: excessive greenhouse gas 

emissions, energy security considerations of the fuels, and traffic congestion management. Some 

alternative fuel technologies are already economically competitive and commonly used, therefore 

their support to be able to overcome the above stated challenges is not justified. Most importantly 

though, alternative fuel technologies in passenger vehicles, some applications of public transportation 

and almost in the entire freight transport sector are not commonly available and they are hindered by 

obstacles that are either real or perceived. First, alternative fuel vehicles (AFVs) generally cost more 

than vehicles equipped with gasoline or diesel engines but the actual cost difference is further 

aggravated by the generally held cost perceptions: technological conservatism, the lack of knowledge 

and first-hand experience with the new technologies characterise many consumers. As a result of these 

perceptions, the investment of purchasing AFVs are seen as more risky, thereby decreasing the 

attractiveness of these technologies. This issue highlights the difficulty of decarbonising the transport 

sector as not only technological advancements need to take place, but a socio-technical transition 

towards low-carbon technologies need to happen. 

Based on international studies and the experience of countries with more advanced alternative fuels 

markets, there exists a three level hierarchy through which support measures are most effective. At 

the base of the hierarchy are the support measures (level 1) that decrease the fixed cost of purchasing 

alternative fuelled vehicles. These could come in the form of direct subsidies or tax breaks that 

decrease the purchase price and generally fall into national jurisdiction. The second line of support 

(level 2) should be targeted at removing the infrastructural bottlenecks that disable the circulation of 

alternative fuelled vehicles. Measures in this area should be internationally coordinated, and could 

come in the form of tax breaks for the installation of charging or filling stations, direct subsidies by 

financing the installation of the elements of the infrastructure, or even the reduction of the operating 

costs of the infrastructure elements. Finally, the third level of support should be measures that allow 

the users of AFVs to incur further benefits through the usage of their vehicles (level 3). These could 

come in the form of reducing the costs of the fuels, allowing AFVs to access restricted areas for general 

traffic or discounted parking rates, and therefore should also fall into national jurisdiction. 

The Danube Region connects countries that are not only highly heterogeneous in terms of their 

economic performance, but as a result, their transport sectors are also ultimately different. Clean 

connectivity and interoperability in the region thus means connecting countries with highly diverging 

characteristics in passenger and freight transport. In Austria for instance, almost 80% of the passenger 

kilometres travelled have been completed by passenger cars, but in the case of Moldova and Ukraine 

the share just exceeds 40%. In these latter countries the prominence of railway and other forms of 

public transportation is much bigger, an increasing trend that is observable as moving West to East 

within the region. Even if there is little difference between the modal split of passenger transportation, 

such as in the case of Hungary and Austria, the characteristics of the passenger vehicle stock can be 
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markedly different. Austria is characterised by a renewing passenger vehicle fleet, where 37.4% of the 

cars were younger than 6 years, whereas in Hungary this figure was only 11.1% in 2015. This divergence 

even among neighbouring countries suggests that the way in which the alternative fuels market will 

unfold in each respective country of the Danube Region will indeed be rather different, both timing 

and technology wise. Therefore, interoperability to be achieved at the regional level will require some 

level of cooperation and coordination, to overcome these differences. 

Realistically, the Danube Region has two options with regards to alternative fuels, electric mobility and 

natural gas. First generation liquid biofuels really only provide for a short term solution, without any 

kind of beneficial technological lock in effect that could ensure long term emission reduction, and wide-

scale support for these fuels will likely be withdrawn post 2020 in the EU. Hydrogen on the other hand 

provides for a true alternative and with the potential of being virtually carbon free in many subsectors 

of transportation, however, many EU countries do not seem to be committed as of yet to develop 

hydrogen supply chains on a large scale. Thus, in giving overall recommendations at the regional scale, 

the report only considers electricity and natural gas as alternative fuels. 

There are environmental, economic and business environment considerations that influence how 

cooperation in alternative fuel technologies should unfold in the Region. From an environmental 

perspective the most important consideration is that the well-to-wheel emission intensity of the 

alternative fuels differ greatly across the countries. Considering an average passenger car and its real-

life fuel consumption suggest that e-mobility is superior to the generally less carbon intensive diesel 

fuel in 9 of the 14 countries within the region. In 3 instances e-mobility provides inferior climate 

performance compared to diesel and in 2 instances even gasoline provides for lower emission levels 

than electricity. Electricity proves to be of inferior climate performance if the electricity mix of the 

country is dominated by fossil fuels, especially coal. CNG is superior to gasoline in all instances, 

however, the carbon dioxide savings are questionable relative to diesel, though having the advantage 

of lower particulate matter and nitrogen oxides emissions. Countries that lack natural gas production 

(Slovenia, Moldova, Bosnia and Herzegovina) perform worse in CNG’s climate competitiveness, 

therefore the inferior carbon dioxide emissions also couple with a greater level of energy insecurity 

within these countries. Overall, therefore, the wide scale usage of electric passenger vehicles provides 

for the lowest carbon emissions in the Region in this transport segment. 

The market development potential of AFVs in the region also depends on the economic 

competitiveness of the fuels. Gasoline vehicles are most cost efficient per 100 km, considering the 

fixed costs of purchasing the vehicle as well and diesel vehicles follow closely. CNG on the other hand 

in some countries competes effectively with diesel, having lower overall costs in the Czech Republic 

and Germany, as a result of the beneficial excise duty rates applied in these two countries. The cost of 

e-mobility on the other hand is far greater compared to all other drivetrains considering the 

parameters of the analysis, even though e-mobility enjoys subsidies in many countries of the region 

that reduce the higher fixed costs of purchasing electric vehicles. Despite studies that point to the fact 
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that the cost advantage or disadvantage of alternative fuels is not currently a decisive factor in 

purchasing such vehicles, many countries in the Danube Region are indeed price sensitive when it 

comes to transportation, exemplified by the size of the import second hand vehicles market compared 

to new vehicle purchases. 

To promote alternative mobility at the regional level, the current business environment will need to 

change as well as the availability of AFVs is rather different in the Danube Region countries. 

Considering one of the most popular M1 category vehicle (VW Golf) that can be equipped with 

electronic, CNG, gasoline and diesel drivetrains as well, in 2 countries the model is not at all supplied, 

in 8 countries the CNG version is not available while in 5 countries the electric model cannot be 

purchased, with similar marketing trends in the case of other manufacturers and models. This trend 

exemplifies car manufacturers’ commitment towards e-mobility which is partially fuelled by the 

support policies of countries that almost exclusively favour electric mobility. Nevertheless, the report 

proposes that in order to make AFVs available for an ever wider clientele, car manufacturers should 

be obliged to make their AFV models available uniformly in the Danube Region countries. 

Overall therefore, from an environmental perspective e-mobility performs better than natural gas as 

an alternative transport fuel in the passenger car sector at the Danube Region level. In terms of the 

economic aspect, CNG may approach the costs of gasoline and diesel vehicles in some countries but is 

generally more expensive, while e-mobility is currently significantly more costly to consumers, despite 

the available support measures and subsidies, thereby also calling for more supportive measures. The 

current business environment is more favoured towards electric mobility, as the majority of the car 

manufacturers see the future of mobility in electric vehicles, which is also reflected in the propulsion 

technologies of the AFVs offered for sale in the Danube Region, dominated by electric or hybrid 

vehicles. 

While the emphasis in passenger transportation should be placed on e-mobility because of its overall 

climate benefits, the report argues that both LNG and CNG have their role to play in the future of the 

Danube Region transport sector. CNG is already a popular fuel in many non-EU member states, it is 

therefore expected that the commodity will continue to play an important role in the transport sector. 

In the long term however, the report proposes that CNG should mainly be used in the public 

transportation sector, an application area in which the fuel is already highly competitive, contributing 

with its lower NOx and PM emissions to the lower pollution levels in urban areas. LNG on the other 

hand is the only viable alternative in the freight transport sector, however, its environmental 

performance should be evaluated considering the significant changes in recent years in the global 

market of the commodity. 

Developing alternative fuel technologies and vehicles are meaningless without an appropriate filling 

and recharging infrastructure that allows for these vehicles to circulate without significant limitations 

in their performance and mileage. It is the network of these individual infrastructure elements that 
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create the basis for interoperability across cities 

and countries. The question of interoperability is a 

key aspect of European transport policy and it is 

through the TEN-T core and comprehensive 

networks that the EU wishes to enhance and allow 

for the seamless connection of its member states. 

In recent years though, the TEN-T networks have 

been indicatively extended into third countries as 

well (Figure ES1), recognising that through the 

increased mobility of employees, tourism and road 

haulage the EU and neighbouring countries 

together form a transport system. Thus, the core 

TEN-T network now indicatively penetrates Serbia, 

while the comprehensive network connects Bosnia 

Herzegovina, Montenegro, Moldova and Ukraine 

to the core European transport routes. In the past 

interoperability was preoccupied with physically 

connecting countries, however, the need to 

decarbonise the transport sector will require that 

the TEN-T routes are equipped with alternative 

fuels infrastructure in the spirit of interoperability. 

The question of interoperability with AFVs in the Danube region is effectively a question of how to 

integrate non-EU countries to the alternative transport infrastructure that will develop on the back of 

the 2014/94/EU Directive in EU countries until 2025. Of the options available to the international policy 

arena to promote interoperability and the usage of AFVs, it is level 2 policies coordinated at the Danube 

Region level that are the most appropriate to remove infrastructural bottlenecks in the region. Due to 

the economic reality though, it is likely and already evident that EU countries will be the flagbearers 

for shifting towards more sustainable transport practices. It therefore should not be expected that 

non-EU countries develop their own infrastructure, international assistance is required in the area.  

Considering the present legal framework that govern the TEN-T network, there are two obstacles that 

stand in the way of international efforts to remove infrastructural bottlenecks of alternative fuels in 

the Danube Region. First of all, the present regulation by no means requires that the comprehensive 

network is equipped with alternative fuel charging or refuelling infrastructure, but the non-EU Danube 

Region states are mainly penetrated by the comprehensive network. Most importantly however, 

projects that seek the development of sustainable transport practices in third countries are not yet 

eligible for funding from the EU, the Union may cooperate - giving non-financial assistance - only to 

promote the interoperability between the trans-European transport network and networks of third 

countries. As a result, the current legislation leaves little room to provide for EU financed projects that 

F IG URE ES1:  TEN-T  NET WORKS I N THE  

WESTER N BALK ANS 3 9  
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aim to develop the alternative fuel infrastructure in third countries. These regulations will need to be 

amended if interoperability of AFVs is to be achieved at the regional level. 

To identify routes that are crucial to be equipped with alternative fuels infrastructure, we propose to 

not only indicatively extend the TEN-T core network, but these indicative segments should become a 

firm part of the TEN-T network and thus be equipped with the required electric charging and 

potentially LNG infrastructure. For Ukraine and Moldova, where the most important road networks 

are indicatively part of the comprehensive TEN-T network, we propose that at least the capitals of 

these countries should be accessed via roads that are equipped with electric chargers (yellow 

highlighted routes in Figure ES2). Reaching Kiev from the Slovakian and Hungarian border requires 10-

12 100 kW fast chargers within Ukraine, while to reach Chisinau 2-3 100 kW fast chargers are required 

in Moldova, if the route connects onto the Sebes-Iasi core network in Romania. Given the current share 

of transiting freight through Ukraine and Moldova, the development of the LNG infrastructure is at 

present not a priority and the servicing of the SSLNG infrastructure in these countries would also be 

too costly given the distance from current sources of LNG. 

F IG URE ES2:  IND IC ATIVE  MAP  OF  THE  COMPREHE NSIVE  TEN-T  NET WORK EXTE NDE D I NTO 

UKRAI NE  AND  MOLDOVA 4 1  

 

In the case of Serbia, the requirement is to have at least 12-15 100 kW fast charging points along the 

core and comprehensive parts of the TEN-T network. To allow for the transiting freight transport the 

report proposes to have at least 2 LNG filling stations deployed in Serbia, in the vicinity of Belgrade 
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and Nis. These Serbian LNG stations could serve as key infrastructure elements in the extension of the 

Blue LNG corridors through Hungary, Slovakia, Austria, the Czech Republic to reach Germany and there 

connect onto the already existing WE Blue, SoNor and Med-Blue Corridors (Figure ES3). We estimate 

that with the installation of 8 additional LNG stations in these countries, a SE-NW LNG corridor can be 

established, connecting Turkey to Germany. 

F IG URE ES3:  PROPO SED LNG  BLUE  CORR IDORS W IT HIN THE  DANUBE  REG ION 4 0  

 

In Bosnia Herzegovina, the requirement is to have at least 7-10 fast chargers. With these electric 

charging infrastructure developments in mind, it also should be remembered that while the 

interoperability with electric transport in both Serbia and Bosnia Herzegovina may be accomplished, 

but at the expense of higher carbon emissions, given the generation mix of the two countries at present. 

Finally, the report proposes that 5-7 fast charging points in Montenegro is adequate to reach 

interoperability with electric vehicles. The amount of freight transiting through Montenegro and 

Bosnia Herzegovina does not justify the installation of an LNG filling station at present. 
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Based on market information and the projects that so far have received funding under the Connecting 

Europe Facility, it is estimated that the installation cost of a 100 kW fast electric charger is EUR 50,000, 

while the deployment of an LNG filling station can be accomplished from EUR 1,000,000 at most. With 

regards the timing of the proposed developments, it is suggested that funds are earmarked in the next 

EU budgeting cycle (2021-2027) that specifically target the development of the alternative fuels 

infrastructure in the Danube Region countries. We estimate that to install the minimum infrastructure 

needed for the interoperability of electric and LNG powered vehicles within the Danube Region would 

cost EUR 10,350,000 (Table ES1). We also propose that these developments in neighbouring countries 

should take place by 2025 so that non-EU states will not lag behind alternative transport development 

thereby also allowing the growing alternative fleet of EU countries to circulate in an ever larger part of 

Europe. 

TABLE  ES1:  PROPOSE D I NFR ASTRU CTU RE  DEVELOP M ENTS TO ACHI EVE  INTERO P ERABIL ITY  O F 

ELECTRIC  AND  NAT URAL  G AS VEHICLES IN  THE  DANU BE REGIO N  
 

No. of electric 
charging points 

No. of LNG filling 
stations 

Cost of 
electrification 

Cost of 
gasification 

Ukraine 10-12 0 EUR 600,000 n/a 

Moldova 2-3 0 EUR 150,000 n/a 

Serbia 12-15 2 EUR 750,000 EUR 2,000,000 

Bosnia and 
Herzegovina 

7-10 0 EUR 500,000 n/a 

Montenegro 5-7 0 EUR 350,000 n/a 

Bulgaria Dealt through 
Directive 

2014/94/EU and 
national alternative 

fuels framework 
policies. 

1 n/a EUR 1,000,000 

Romania 2 n/a EUR 2,000,000 

Germany 1 n/a EUR 1,000,000 

Austria 1 n/a EUR 1,000,000 

Czech Republic 1 n/a EUR 1,000,000 

SUM 36-47 8 EUR 2,350,000 EUR 8,000,000 

With the advancement of electricity and natural gas as a transport fuel though, energy policies and 

strategies of countries can become inseparable from strives for sustainability in the electricity sector, 

or the energy security issues that characterise the supplies of natural gas. Consequently, the report 

proposes that under the auspices of the Energy Community, non-EU member states of the Danube 

region shall prepare a report by 2020 that similarly to the national policy frameworks in relation to 

Directive 2014/94/EU determines and sets non-binding targets with regards to the alternative fuel 

sector development also providing the platform to formalise support for level 1 policies. This is 

essential as the report revealed that the commonly held assumption that the alternative fuels 

infrastructure development will incentivize vehicle usage is unsupported, therefore these national 

policy frameworks would be ideal platforms to formalise level 1 support measures for obtaining 

vehicles, which could effectively complement the level 2 policies formulated at the international level. 
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2 Introduction 
Alternative fuels relate to the three major challenges in the transport sector. First, excessive emissions 

of greenhouse gases have resulted in anthropogenic global warming. In 2014 23% of carbon emissions 

came from the transport sector at the global level, and 17% of the global emissions were associated 

with road transport. Second of all, the transport sector is currently relying almost entirely on fossil 

fuels, which poses not only the greenhouse gas (GHG) emissions problem indicated before, but the 

reliance on fossil fuels also poses a security of supply problem, as many nations around the world have 

experienced it in the oil crises of the 1970s. Finally, in 2016 67% of the population in the Danube Region 

resided in urban environments. The road infrastructure is however, not always adequate to service the 

increased traffic, resulting in congestions, an issue which may be even more pronounced with growing 

urbanisation rates. However, autonomous driving technologies are developing on the back of 

alternative fuel vehicles (AFVs) that have the capacity to better manage congestions, thereby forming 

the third challenge within the transport sector. 

Some alternative fuel technologies are already economically and socially competitive and commonly 

used, therefore their support to overcome the above stated challenges are not justified. Electric 

forklifts for example have been used for years now, compressed natural gas (CNG) is often used in 

public transportation for buses, while liquefied petroleum gas (LPG) is also a widely available fuel in 

the Danube Region, however, for the purposes of this research, it will not be discussed in details, as it 

is not only already widely available, but given that it is a crude oil based product, its GHG emission 

reduction potential can also be questioned. Most importantly though, alternative fuel technologies in 

passenger vehicles, some applications of public transportation and almost in the entire freight 

transport sector are not commonly available and they are hindered by obstacles that are either real or 

perceived. First of all, there is an actual cost difference between vehicles equipped with internal 

combustion engines (ICEs) and AFVs, with the latter generally costing more. However, the actual cost 

difference is further increased by the generally held cost perceptions of consumers: technological 

conservatism and the lack of knowledge and first-hand experience that characterise the majority of 

consumers. As a result of these perceptions, either the investment of purchasing of using AFVs are 

perceived to be more risky, thereby decreasing the attractiveness of these technologies to consumers. 

This issue highlights that not only technological advancements need to take place, but in order to 

decarbonise the transport sector, a socio-technical transition need to happen. 

The aim of this study is to provide an assessment of the alternative fuel sector for the countries in the 

Danube Region based on which an overall assessment and set of recommendations can be given to 

reach interoperability of alternative fuel technologies within the region. The aim is achieved by the 

following objectives. First of all, a short technological and policy oriented introduction will be given 

about alternative fuel vehicles. Second of all, the research will present the assessment of the countries 

of the region individually, then followed by the region-level analysis and recommendations with which 

interoperability can be achieved within the region. 
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3 Theoretical technological background of alternative fuels and 

related infrastructure 

3.1 Vehicle categories considered in the analysis 
The below table shows the vehicle categories that the analysis uses. The codenames for the different 

vehicle categories will be used consistently in the analysis and therefore form an integral part of the 

research. Category “M” vehicles are defined as having at least four wheels and used for the 

transportation of passengers. The subcategories of the M division differentiates based on weight, M1 

categories are passenger cars, while M2 and M3 categories are already considered to be buses. The N 

category overall is defined as having at least four wheels and used for the carriage of goods as opposed 

to passengers. Again, the subcategories of the N division differentiate based on weight. N1 vehicles 

weigh less than 3,5 tonnes and may even be M1 category vehicles, but the purpose of use is primarily 

for goods rather than passenger transport. N2 and N3 categories are considered to be different sizes 

of trucks. 

TABLE  1:  VEH ICLE  C ATEGO RIES  U S ED  I N THE  REPORT  

Vehicle 
category 

Category definition 

M1 
Vehicles used for carriage of passengers, comprising not more than eight seats in 

addition to the driver's. 

M2 
Vehicles used for the carriage of passengers, comprising more than eight seats in 

addition to the driver's seat, and having a maximum mass not exceeding 5 tonnes. 

M3 
Vehicles used for the carriage of passengers, comprising more than eight seats in 

addition to the driver's seat, and having a maximum mass exceeding 5 tonnes. 

N1 
Vehicles used for the carriage of goods and having a maximum mass not exceeding 3.5 

tonnes. 

N2 
Vehicles used for the carriage of goods and having a maximum mass exceeding 3.5 

tonnes but not exceeding 12 tonnes. 

N3 
Vehicles used for the carriage of goods and having a maximum mass exceeding 12 

tonnes. 

3.2 First generation liquid biofuels 
First generation liquid biofuels are transportation fuels that are produced from food or feed materials 

and are blended into gasoline and diesel. Bioethanol produced most commonly from corn, sugarcane, 

wheat and other cereals is blended into gasoline. There are various blends of ethanol and gasoline 

available on the market worldwide, in Europe the E5 blend is the most common, however, in Germany, 

France, Finland and Belgium E10 is also available. In the United states E10 is widely available and in 

some states E15 as well, while Brazil uses gasoline with bioethanol blends well above the 20% level. 

E85 has become a popular fuel in recent years in Europe, however, can only be used in purpose made 

vehicles. In some countries, such as Brazil, high blends of ethanol are widely available, E25 being one 

of the most common gasoline fuels, however, E100 blends are also available. 
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Biodiesel is most commonly produced from rapeseed, palm oil and soybeans, however, animal fats 

may also be utilised to produce biodiesel. Chemically speaking biodiesel has more similar 

characteristics to diesel than bioethanol does to gasoline, therefore theoretically its blending potential 

is greater, and therefore global blending rates generally range from 5-20%. Biodiesel’s characteristics 

though change with decreasing temperatures, thereby limiting their application potential in cold 

environments, however, these limitations can be overcome by adding additives to the fuel. 

Just after the turn of the millennium, biofuels enjoyed wide scale support globally, as it was considered 

that their emission reduction is greater than the emissions associated with their production, 

distribution and consumption. In 2008 however, the debate around indirect land use change (ILUC) 

and associated GHG emissions surfaced in relation to biofuels. This made for instance the EU to revise 

its biofuel strategy and decrease the amount of first generation liquid biofuels that can be accounted 

for in the 10 % renewable energy share to be achieved in transport by 2020. In line with this, the EU 

elaborated a system of sustainability criteria, which are supposed to ensure that only sustainably 

grown biofuels are used in the EU. 

The main factors of the sustainability criteria are the following1: 

 Biofuel feedstocks may not be produced in areas with previously high biodiversity before 

starting biofuels cultivation, or where the soil is especially rich in carbon. 

 Biofuels must result in increasing GHG emissions savings as compared to traditional 

hydrocarbons, calculated based on life-cycle approach. By 2017 biofuels must achieve a 50 % 

reduction in GHG emissions as compared to fossil fuels, and in 2018 this value should be 

further increased to 60 %, but this will only apply to newly opened facilities. 

It is important to point out though that despite the debate that arose around the ILUC and associated 

GHG emissions of biofuels, not all biofuels have positive carbon balances. For instance, the EU 

prescribes a 60% reduction in overall CO2 emissions of biofuels compared to the fossil fuel comparator. 

However, due to the high oil price environment before 2015, several oil industry projects came online, 

which would have not occurred in a low-price environment. These unconventional reserves are much 

more carbon intensive to develop and operate. The exploitation of 1 MJ oil from the Canadian tar sands 

results in 26.7 grams of carbon dioxide emissions, while in the conventional fields of Norway this value 

is only 6.2 grams2. It is also apparent that the ILUC effects are widely ranging between different biofuel 

feedstocks, some having significantly greater indirect emissions than others (Figure 1). In the case of 

bioethanol for instance, barley and wheat have twice the ILUC effects than the most often utilised 

maize. The differences though are even larger for first generation biodiesel, as sunflower and rape oil 

                                                           
1 Directive (EU) 2015/1513 of the European Parliament and of the Council of 9 September 2015 amending 
Directive 98/70/EC relating to the quality of petrol and diesel fuels and amending Directive 2009/28/EC on the 
promotion of the use of energy from renewable sources. 
2 International Council on Clean Transportation. 2010. Carbon intensity of crude oil in Europe. 



            

MINISTRY OF FOREIGN AFFAIRS AND TRADE 

OF HUNGARY 

   

11 

  

 

provide for a fourfold reduction in ILUC effects compared to palm oil, and also significant reductions 

compared to soybean oil. Also, studies find that biofuels displace exactly the marginal oil production 

from the markets, which is generally more carbon intensive3. Thus, the emission values of biofuels 

should not only be compared to the emission values of oil used on average, but to the marginal oil 

resources pushed out of the market as a result of greater biofuel consumption. These resources, 

however, are typically non-conventional resources with higher carbon intensity. Taking this into 

consideration, the actual fossil fuel comparator in Europe may be in the range of 115-137 grams 

CO2e/MJ, which is 19-32 % higher than the value currently accepted by the EU. 

F IG URE 1:  LAND USE  CH ANGE  EMI SS IO NS O F VARIO US  B IO F UEL  FEED STOCKS 4 

 

Overall, however, the wide scale support of first generation biofuels in the EU is at best questionable 

beyond 2020. On 30th November 2016, the European Commission published its latest strategy, the 

“Winter Package”, which can be regarded as the main line of development for European energy policy 

towards 2030. According to the communication, the EU intends to continue to reduce the oil 

dependence and carbon intensity of transport, pointing out that in 2015 94% of transport depended 

on oil products. It is further emphasised that the EU is aspiring to maintain a leading position in the 

                                                           
3 Ecofys. 2014 Greenhouse gas impact of marginal fossil fuel use. 
4 Valin et al. 2016. The land use change impact of biofuels consumed in the EU.  
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production of advanced biofuels5. In the interest of this, the EU plans to oblige fuel suppliers to have 

1.5 % of their supplies from advanced biofuels by 2021, and to increase this target to 6.8 % by 2030. 

At the same time, the Commission seems to be committed to progressively reduce the role of crop-

based biofuels. According to the provisions included in the Winter Package, the role of these types of 

biofuels will continue to decline, and by 2030 only 3.8 % of renewable energy used in transport may 

be derived from crop-based biofuels.  

3.3 E-mobility 
E-mobility overall refers to electrified transport modes, but requires the vehicle to be equipped with 

batteries to run the electric motors on board. As such, while electric locomotives are also powered by 

electricity, they receive the electrical energy directly from the distribution system; electricity is not 

being stored on these vehicles. In the context of this report e-mobility shall mean the electrified road 

transport opportunities for vehicles with at least four wheels, thereby falling into the M and N vehicle 

categories. E-mobility has gained significant momentum in the past ten years, and is generally the focal 

point of development for car manufacturers, as rapidly and significantly progressing battery 

technologies allowed for constant cost decreases and increased mileage of the vehicles.  

In principle, there are three kinds of electric vehicles, differentiated by the role of the battery within 

the power train. In case of hybrid vehicles, the vehicle is equipped with a small-sized battery (generally 

<3 kWh in M1 category vehicles), which is charged with the petrol/diesel driven engine and through 

recuperation. The battery supplies electric power to the electric motor on board, usually one that runs 

either as a substitute or complement for the internal combustion engine, but most importantly, hybrid 

vehicles do not need to be charged by an external charger. While hybrid vehicles are capable of running 

solely on electricity, they full-electric range is indeed rather limited. 

Plug-in hybrid vehicles (PHEVs) are equipped with larger batteries on board (generally more than 3 

kWh but less than 10 kWh in M1 category vehicles) and are usually capable of advancing 50 km in full-

electric mode. The battery of the vehicle can be charged from an external source as well, however, the 

vehicle does make use of energy gained through recuperation as well. The advantage of PHEVs is that 

if the daily driven distances are not significantly more than 100 km and charging is available, the hybrid 

technology has the capacity to significantly reduce fuel consumption, even compared to normal hybrid 

vehicles.  

The third set of electric vehicles are the battery electric vehicles (BEVs) that are only equipped with an 

electric powertrain and lack entirely internal combustion engines. The battery capacity of these 

vehicles is much greater than in the previous cases (more than 10 kWh), allowing for as much as 150-

380 km of effective driving range and usually the electric motors on board are also more powerful, as 

the vehicles lack internal combustion engines. It is important to emphasize that the effective driving 

                                                           
5 European Commission. 2016. The revised renewable energy directive. 
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range may change as much as 50%, depending on the driving conditions, including temperature and 

the gradient of the roads. In some cases of BEVs, the vehicle is equipped with a range extender, a small 

internal combustion engine whose role is solely to charge the batteries of the vehicle and is not part 

of the powertrain. These range extended vehicles, depending on the fuel tank capacity of the small 

engine, may add as much as 100-150 km to the effective driving range, while also having the advantage 

of allowing the internal combustion engine to run at its most efficient speed. 

E-mobility has a very specific infrastructure requirement which is also often considered to be, or rather 

the lack thereof, the greatest obstacle to its development. Although most of the charging events take 

place at home (Figure 2), it is vital that if needed, chargers are available in public locations, thereby 

overcoming the range anxiety that characterise especially earlier models of electric vehicles. Charging 

may take place at various electrical power levels. Generally, chargers that have a power level of 22 kW 

or less are considered to be “slow” chargers, as with even relatively small battery capacities, charging 

can take a significant amount of time in these cases. Fast chargers are considered to fall between 22-

100 kW, that allow for larger batteries to be topped up as well to about 80% of their capacity in 20-30 

minutes. Ultra-fast chargers, above 100 kW also started to appear on the market as well, which charge 

even large batteries in less than 30 minutes to acceptable levels, however, a large share of currently 

available electric car models are unable to take up this strong electric current, as the battery inverters 

do not allow for charging at such high power. 

F IG URE 2:  FREQUENCY O F  CHARG ING  EVE NTS  BY  LOC ATIO N I N NORWAY 6 

 

The increased cost of electric vehicles compared to their similar configurations equipped with internal 

combustion engines is well known. The primary reason for this cost difference is the cost of the 

batteries, as other parts of an electric vehicle are either identical to other vehicles, or the cost 

difference is basically negligible. Figure 3 shows that the cost of batteries has declined significantly 

over the past years, in fact the cost of a kWh of battery power decreased almost threefold in the last 

8 years. A similar trend, just in the other direction can be observed in the energy density of batteries, 

in which a twofold increase has been observed, thereby allowing for battery packs to be more compact 

                                                           
6 International Energy Agency. 2017. Global EV outlook. 
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in size. The International Energy Agency expects that at the turn of the next decade, the cost of 

batteries will further decrease from the currently ~ 300 USD/kWh to ~100 USD/kWh, which could be 

considered another threefold decrease, but this time just over a 5-year period. It is also expected that 

the potential cost of batteries, regardless of the technologies lies in the ~80-150 USD/kWh range, 

therefore further cost decreases are indeed expected to happen. 

F IG URE 3:  PROJECTED  EVOLUTIO N O F BAT TERY  CO STS 7 

 

It is important to mention with regards to e-mobility that electric vehicles are only locally emissions 

free, but emissions do arise at the power stations and before as well, when the fuels are mined and 

transported. In evaluating the environmental performance of e-mobility therefore, it is vital to consider 

the well-to-wheel emission levels, which capture the emissions along the entire value chain for all fuels 

under consideration. 

E-mobility is often thought of as the ultimate alternative mobility technology as it provides the 

possibility of connecting the transport sector with the electricity sector, exploiting the benefits of such 

synergic relationships. It is often quoted that electric vehicles with their batteries could provide not 

only a storage of electric power for households, but when charged and deployed with smart 

technologies, vehicles could even take part in load balancing of the electricity grid. Electric vehicles 

though have a major drawback as well: batteries on board usually represent a significant addition of 

weight to the vehicles, therefore the size of the batteries and thus mileage cannot be increased 

indefinitely given the current technology, otherwise the mileage of the vehicles decrease significantly 

due to the extra weight. Consequently, there is a limit to which electric vehicles could meet the 

demands of the various sectors of transport: the technology is currently most widely-available in the 

M1 category, there are limited examples for applications in the N1 and bus size categories, and heavy 

duty, especially long haul trucks are not ideal to be powered by electric power trains. Conclusively, the 

                                                           
7 International Energy Agency. 2017. Global EV outlook. 
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application potential for electric vehicles is more limited than for instance in the case of natural gas 

vehicles. 

3.4 Natural gas 
Natural gas may be used in two forms in transportation, one of them being compressed natural gas 

(CNG) the other liquefied natural gas (LNG). In the case of CNG, natural gas is compressed to about 

200 bars most commonly but not exclusively at the point of sale directly from the natural gas 

distribution system. Less frequently, CNG is compressed into storage tanks which are then transported 

to the points of distribution and sales. In the case of LNG, natural gas is cooled down and liquefied at 

the temperature of -180 degrees Celsius. Most ideally, natural gas is cooled down in large scale 

liquefaction plants at LNG export terminals, transported via ships, and then LNG is accessed through 

small-scale LNG infrastructure at the LNG import terminals. Alternatively, LNG may be produced at a 

central point of distribution or at the site of consumption from natural gas that is accessed with 

pipelines. 

Following the compression, CNG can be dispensed as any other retail fuel at the point of sale, although 

in some countries the regulations do not allow for self-service. On vehicles, CNG is stored in storage 

vessels, depending on the size of the vehicle and the kind of storage tanks, these can carry as much as 

10-20 kg of CNG in the case of M1 vehicles. Although depending on the size of the storage tanks and 

the pressure at which compressors can deliver the CNG to the tanks, the filling time should not take 

significantly more than in the case of petrol or diesel. 

LNG is somewhat more cumbersome to dispense, as the extremely cold temperatures require safety 

equipment and therefore manned personal as well to assist the drivers in filling their storage tanks. 

The advantage of LNG to CNG is that by cooling rather than compressing the gas, the energy density 

of the fuel increases, thereby more of the fuel can be stored in smaller volumes, thereby making it 

ideal especially for long range transportation. LNG also has the advantage of not requiring high 

pressure systems, therefore in case of an accident or for whatever reason LNG should spill, it quickly 

and safely disperses into the environment without any significant potential for explosion. On the other 

hand though, especially compared to CNG, LNG has the disadvantage of being unable to store the fuel 

for an indefinite amount of time without any losses. With time, LNG slowly warms up and starts to 

evaporate, which increases the pressure within the vacuum-sealed storage tanks, therefore these are 

equipped with safety valves that lets methane to dissipate into the atmosphere if the pressure 

increases within the storage vessel as a result of evaporation. 

Natural gas when used as a motor fuel is utilised in Otto-type engines and therefore require spark 

ignition to burn, hence diesel engines are not compatible with the fuel. Natural gas has been used for 

decades as a transportation fuel, often in countries where either internal or externally pressurized 

economic policies made natural gas to be the more favoured transportation fuel, rather than crude oil 

based products. Nowadays, the interest in natural gas vehicles come as a result of their lower carbon-
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dioxide emissions, and natural gas is also void of particulate matter and nitrogen oxides emissions are 

also significantly lower (Figure 4). On the other hand, in recent years and especially in the high oil price 

environment observed in 2010-2015, natural gas has become a vital alternative to diesel, especially in 

public transportation. 

F IG URE 4:  EMI SS IONS  OF  PARTIC UL ATE  M AT TER AND  NOX  O F EUR  VI  NAT URAL  G AS  VEHICLES  

(NGVS)  COM PARE D TO EUR  6  STANDARD ICE  E NGI NES 8 

 

In 2016, natural gas vehicles accounted for roughly 1, 6% of all road vehicles in the world. The country 

with the largest natural gas vehicle fleet was China, counting 5 million such vehicles, closely followed 

by Iran with 4 million vehicles and Pakistan by 3 million. It is argued that natural gas vehicles are the 

most popular and have gained the largest share in those countries, where the conversion of gasoline 

vehicles was encouraged by central policy objectives. This way, the countries that have the largest 

share of natural gas vehicles are Armenia (56%), Pakistan (33%) and Bolivia (29%)9. 

When breaking down the service areas of both CNG and LNG, one may determine that CNG is 

somewhat more versatile than LNG. CNG is an often used fuel even in mopeds and light-duty vehicles 

in developing countries such as Pakistan, it can be used in passenger vehicles or the N1 category, but 

as already mentioned before, buses in public transportation sector and lorries can also use CNG as fuel, 

however, in this case the mileage can be shortened, as CNG storage tanks can take up significant space, 

thereby limiting the amount of fuel that can be carried on board of the vehicle. For these applications 

is LNG the best option, as the energy density of LNG is higher than that of CNG, thereby increasing 

                                                           
8 Natural Gas Vehicle Association Europe.2017. CO2 and air quality. Available at: https://www.ngva.eu/co2-
and-air-quality 
9 NGV Journal. 2016. NGV statistics. Available at www.ngvjournal.com. 
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mileage for long range transportation of people and goods, and LNG is also considered to be a 

promising alternative to heavy fuel oil and diesel in maritime transport. 

3.5 Hydrogen 
Hydrogen as a fuel in transportation is utilised in hydrogen fuel cells (HFC), which to many is considered 

to be the ultimately sustainable transportation fuel, as if hydrogen is sourced from the appropriate 

sources, it is virtually void of carbon and any other pollutant emissions. Hydrogen is also considered to 

be an advanced alternative fuel, as it provides a connection between natural gas and e-mobility, as 

hydrogen is stored as a high pressure gas, such as CNG, however, HFC vehicles use an electric motor, 

therefore the two technologies are truly co-utilised on board of a hydrogen fuelled vehicle. 

The soul of a hydrogen fuelled vehicle is the fuel cell. There are a number of different kinds of fuel cells 

that differ in the materials utilised, however, the basic principle of operation is the same in all cases. 

When hydrogen atoms enter the fuel cell, the anode of the cell strips the hydrogen molecules from 

their electrons, which are then taken away and utilised in an electric motor. The positively charged 

hydrogen atoms travel through the fuel cell and reach the cathode of the cell, where they are reunited 

with the electrons and oxygen that have done the work at the electric motor, thereby forming pure 

water. Consequently, the only direct emission of a hydrogen powered vehicle is water. 

However, at present the current hydrogen production infrastructure is set up in a way that it does not 

provide for significant benefits in terms of emissions as the majority, according to some estimates over 

95% of the global hydrogen production is based on natural gas, therefore the well-to-wheel analysis 

would reveal indeed high emission factors. There are possibilities to sustainably produce hydrogen 

form carbon free sources, such as utilising Power-to-Gas, where renewable energy is used in 

oversupply periods to drive electrolysers to split water to its constituent elements, hydrogen and 

oxygen. Although there are some demonstration projects that operate at large scales, this way of 

producing hydrogen is still considered to be the exception rather than the practice. 

In theory, hydrogen fuel cells can be stacked up in any quantity and thereby providing enough torque 

and power for the technology to be utilised in any applications, ranging from bicycles to trucks and 

even locomotives. It is though hydrogen fuel cells to be used in passenger cars that receive the greatest 

attention nowadays. Currently, there are three vehicles that are available in mass production from 

three car manufacturers, however, not all of the three models are available for purchase in Europe, 

and none of the models are available in Eastern Europe.  

Overall, while the industry is claiming that the hydrogen fuel cell technology is mature and well-

developed, and the market is only looking forward the roll-out process through which the number of 

vehicles sold and stations selling hydrogen can be increased, but this report argues that there is little 

scope for hydrogen to become a real alternative in the short and medium term. First of all, the 

emissions savings benefit of the fuel can be questioned as hydrogen is primarily produced from natural 

gas, and secondly, we argue that there is little business case for the technology at present, as European 
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transport policy focuses mainly on e-mobility and CNG, hydrogen only being considered as truly a long-

term option for transport technologies. 

3.6 Comparison of the four technologies 

3.6.1 Energy densities of the fuels 

Figure 5 shows the comparison of the different fuels discussed before with regards to their energy 

densities and energy content per unit volume. The comparison is carried out based on the 

characteristics of gasoline (petrol). The graph shows that diesel’s energy density is virtually the same 

on a weight basis, however, on a volume basis there is more energy in a litre of diesel than in gasoline. 

First generation liquid biofuels, namely ethanol for gasoline is however, not only less dense but to store 

the same amount of energy, more weight needs to be carried from ethanol as well. While a low 

blending rate of 5-10% does not change the qualities of gasoline significantly, but the energy content 

does decrease to some extent, thereby requiring more of the fuel to be burned than in the case of 

gasoline that does not contain any ethanol.  

As the report has already elaborated before, the weight of batteries in electric vehicles can make up a 

significant share of the total net weight of the vehicle itself. This is also exhibited in the below graph, 

as the energy density of batteries is the lowest of all fuels, basically regardless of the type of battery 

under consideration, and its energy content to weight ratio is also the lowest, thereby indicating 

significant weight additions to vehicles as opposed to other fuels. Natural gas in both of its form is 

lighter than gasoline, however, both of them have lower energy content per unit of volume. LNG 

provides for significantly greater energy content per unit of volume, thereby making it the ideal 

alternative fuel for long range transport, whereas CNG has about one third of the energy density per 

volume as gasoline. Finally, hydrogen’s performance is similar to the case of CNG, if liquefied, however, 

even in this case, its energy content per weight is about 1.5 times less superior to natural gas in 

compressed form. If hydrogen is not liquefied but compressed though, then the energy content based 

on the volume decreases further, almost approach those of the batteries, however, having much 

greater energy content if considered on a unit weight basis.  

Based on these comparisons, it is evident that none of the alternative fuels provide for the same kind 

of performance as the conventional fuels, as gasoline and diesel have both the greatest energy content 

by volume and weight as well. Among all alternative fuels under consideration in this study, the current 

battery technologies provide for the lowest energy content per weight and volume as well, while the 

characteristics of LNG approach those of gasoline the best.  
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F IG URE 5:  ENERGY DE NSIT Y  COM PARI SON O F SEVERAL  TR ANSPO RTATIO N FUEL S ( INDEXED  TO 

GASOLI NE  =1) 10 

 

3.6.2 Application potential of the different technologies 

The below table shows the application potential of each fuel and associated technology in each 

considered vehicle category. The potential was assessed on a scale of 1-5, where 5 meant great 

application potential, while 1 accounted for poor application potential in the respective category. 

It is evident that first generation liquid biofuels are the most compatible with the current technological 

and transport status quo and therefore their application potential is the highest among all technologies 

under consideration. According to the European Fuel Quality Directive, gasoline may contain up to 10% 

by volume bioethanol (E10) and diesel may contain up to 7% of biodiesel (B7). While increasing the 

blending rate of biofuels could provide a quick and immediate reduction in the emissions of the 

transport sector, it has to be realised that biofuels will unlikely to account for a long-term solution, and 

that the doubling of blending rates of ethanol or biodiesel only bring about emissions reductions below 

5%, at most. However, it also needs to be realised that phasing out oil based products in the 

transportation sector proves to be more difficult than previously thought so, and the European 

Commission itself predicts that even in 2050, 81% of the energy demand of passenger cars will be met 

from crude oil based products11. 

The application potential of electric vehicles, especially if compared to first generation biofuels, is 

limited across the different vehicle categories. Plug-in hybrid vehicles are best utilised in the M1 and 

N1 categories, and decreasing with the size of the vehicle categories. The reason for this is that while 

the daily mileage of M1 and N1 categories are somewhat limited, and driving time is distributed as 

                                                           
10 U.S. Energy Information Administration. 2013. Few transportation fuels surpass the energy densities of 
gasoline and diesel. 
11 European Commission. 2013. EU energy, transport and GHG emission trends to 2050. 
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such that there are longer periods of stops, during which the batteries can be charged, M2 and N2 

category vehicles and above are usually utilised in a way that there is not sufficient time for the 

batteries to be recharged regularly without majorly extending the vehicle fleet. In these categories, 

normal hybrid vehicles have a greater potential, as they do not require charging at any time, and 

thereby their electric potential can be exploited as well. 

Battery electric vehicles have somewhat greater application potential. BEVs in the M1 category provide 

for the majority of transport needs, however, their still somewhat limited driving range cannot be 

compared to those of PHEVs. Also, as the daily mileage of N1 category vehicles are far greater than 

that of M1 vehicles, the application potential is not the greatest. In larger vehicle categories, the 

potential for BEVs decreases. The energy density of the batteries is the lowest, thus to power large 

vehicles, these have to carry additional non-useful weight on board, which itself consumes energy. And 

not only the energy per weight ratio is the lowest, the energy to volume ratio of batteries is also limited, 

therefore batteries can take up significant space that could otherwise be utilised for the transportation 

of goods. In the M2 and M3 categories though, there is potential in BEVs, if these vehicles on a well-

defined and fixed route, which makes it simple to plan the charging cycles of these vehicles, thereby 

providing a rationale alternative even in metropolitan public transportation systems. Besides the 

energy density issues of BEVS, the technology is also less applicable as it is unable to provide for the 

increased mileage in the N2 and N3 categories. 

Natural gas, especially CNG is a versatile fuel that is capable of being used in a variety of applications. 

A normal CNG car has the same mileage as a petrol driven car, and CNG cylinders can be installed in a 

way they do not occupy useful space within the vehicles. CNG systems can also be scaled up and be 

used in even larger buses, as the case of a number of capitals in Europe demonstrate it. It is perhaps 

only the N3 category that is the least compatible with CNG, as the mileage of the vehicles then 

decrease, due to CNG’s lower energy density. In such cases, LNG could provide the solution, which is 

the best and perhaps only true alternative in the larger N3 categories. LNG though cannot be efficiently 

utilised in the M1 and N1 categories, as simply the characteristics of these vehicles do not require the 

application of the more dense form of natural gas. M2 and N2 categories are somewhat in the middle 

range, CNG is usually ideal for their usage circumstances, however, the increased mileage requirement 

could justify the usage of LNG as a fuel. 

Finally, hydrogen is a versatile material in virtually all of its applications. It only received lower scores 

in the M2, N2 and beyond categories, as the large scale application of fuel cells is less exercised, and 

at present there are only M1 category HFVs that are mass produced and therefore widely available. 

This is not to downplay the potential of hydrogen as a transportation fuel, but at present and especially 

considering its maturity in relation to other transportation fuels, hydrogen is still considered the 

alternative fuel of the future rather than the present. 
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TABLE  2:  APPL IC ATIO N POTENTIA L  OF  ALTERNATIVE  FUEL S AC RO SS THE  MULTIP LE  VE HICLE  

CATEGORIES  

Vehicle category 1st gen liquid biofuels PHEV BEV CNG LNG Hydrogen Sum 

M1 5 5 4 5 1 5 25 

M2 5 1 4 5 1 3 19 

M3 5 1 3 4 4 3 17 

N1 5 4 4 5 1 4 24 

N2 5 1 2 4 4 3 19 

N3 5 1 1 3 5 3 18 

Sum 30 13 18 26 17 21 
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4 Theoretical policy background of alternative fuels and related 

infrastructure 
To reach the goals put forward in the Paris Agreement, it is imminent to decarbonise the global 

economy, of which the transportation sector is one of the most difficult to deal with. In order to make 

this transition to happen, there have been various policy attempts to shift the attitudes of consumers 

to make them opt for the more sustainable transport fuels. This chapter provides an overview about 

the international best practices and recommendations how to best support alternative fuel 

technologies. 

4.1 Categorisation of policy support measures 
In theory, any support system can be categorized into three distinctive groups: support based on either 

policy design, policy target or policy direction. Policy design can comprise of regulatory incentives 

(restrictions on automotive manufacturers, setting production standards, emission targets), economic 

and financial incentives (fixed cost reduction, reduction of costs associated with usage, insurance 

discounts, etc.) and indirect incentives (research and development support, incentives related to the 

build-up of related infrastructure). Policy target on the other hand sets mandatory goals to be reached 

by a specific time in the future and could include for instance support tied to the required performance 

of vehicles or the pace and scale of the build-up of associated networks. Finally, supporting policy can 

also take various directions and thus can be differentiated based on these, having two major 

categories: repressive and supportive regulations and legislation. Examples for the former include 

increased taxing of oil-based fuels, and the disadvantaged handling of ICE vehicles, while examples for 

the latter are various financial mechanisms that favour alternative fuel technologies or other positive 

discriminatory actions that proportionally favour alternative fuel vehicles more than others. 

4.2 International best practices for alternative fuel technologies 
The below table summarises some the experiences of countries that have heavily invested in and 

developed a significant alternative fuel sector, highlighting also the policy actions that lead to the 

development of these sectors. 

Brazil is considered to be the pioneer in first generation liquid biofuels utilisation and production, 

however, its industry is primarily focused on bioethanol, rather than biodiesel. Brazil initiated the 

large-scale development of its bioethanol sector following the oil crises in the 1970s, thereby reducing 

its dependence on imported crude oil. While the roots of the sector can be tied back to energy security 

considerations, nowadays bioethanol has also become a tool to mitigate emissions from the transport 

sector 12 . In order for bioethanol consumption to rise over time, the government initiated the 

progressive increase of the blending rate of bioethanol, which has now achieved 27%, which the fuel 

stations were obliged to sell. These policies were also supplemented by actions that focused on further 

                                                           
12 Ecofys and PwC. 2016. Alternative fuels and infrastructure in seven non-EU markets. 
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raising the domestic content of the sector, through which the domestic car manufacturers started to 

produce vehicles specifically for the domestic market, changing the engine specifications as such to 

account for the higher blending rates of bioethanol. 

Japanese alternative transport policies are primarily rooted in energy security aspirations. National 

energy strategies have long called for a reduction in oil dependence, coupled with energy efficiency 

improvements. As much of the commodities are imported into Japan, the country turned to alternative 

fuels that were available domestically or could be produced with the nation’s endowments. The 

country thus first turned to bioethanol production and utilisation, but later the focus of development 

shifted to BEVs and HFVs, with various national and city level support projects. The Japanese 

government also supported various research and development projects focused on these two 

technologies, therefore it is not a surprise that Japanese car manufacturers pioneered both the hybrid 

technologies and produced also the first mass produced HFC vehicles. 

Although in the USA the majority of support mechanisms for alternative fuels and technologies are 

determined at the state and not at the federal level, there are similarities in their approaches which 

Europe overall and individual states may make use of as well, as the US opted for the wide scale 

development and research of basically all alternative technologies, with the exception of LPG. The USA 

is a major supporter of corn based bioethanol, with the E15 blend widely available in the country, the 

US is the single country with the most hydrogen refuelling stations, it is the second largest market of 

BEVs and since the advancement of shale gas, they also have a vested interest in developing their CNG 

and LNG sectors. As for the support mechanisms it is the state governments that exercise jurisdiction, 

thus the report will not aim to introduce these state-level measures, but one common characteristic is 

that all technologies are intensively researched at American universities for which the Department of 

Energy, Transport and Environment previously gave generous research grants. 

Last, but not least, the development of the Iranian natural gas based transport sector is also 

remarkable. Iran is endowed with the largest proved reserves of natural gas in the world and is a major 

user of the commodity. When the country was faced with international sanctions that also affected its 

ability to produce distillates from crude oil for transportation purposes, the government initiated a 

large-scale roll-out of CNG vehicles. CNG as a fuel was made attractive with advantageous pricing 

compared to gasoline and diesel. While the prices of the latter were slowly increased, the prices of the 

former remained constant over time. Also, when the market was already mature, the government 

incentivised an ever larger share of the CNG drivetrains to be produced domestically, thereby providing 

support for domestic car manufacturers as well. 
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TABLE  3:  SUM M ARY OF  ALTERNATIVE  FUEL  DEVELOP MENT POL IC IES  

Country Goals 
Preferred 

technology 
Policies Incentives 

Comparative 
advantage 

Brazil 

Mitigate 
emission 

levels, 
utilization of 

inland 
production 

factors 

Biofuels, 
primarily 

bioethanol 

Stations 
obligated to 
sell ethanol 

Setting 
blending 

mandate (18 -
25 %), Fuel 

price control, 
tax reduction, 

credits 

High supply of 
domestic raw 

materials 

Japan 

Reduce oil 
dependency, 

improve 
efficiency 

EVs and Fuel 
Cell 

R&D 
programmes 
on batteries 

and HFVs 

Incentives for 
FCVs and 

infrastructure 
development 

Need for 
compact 
solutions 

USA 
Lower 

emission 
levels 

All, except 
LPG 

Loans for EV 
development, 
pilot projects 

for next 
generation 

EVs 

PHEV tax 
credit, 

rebates for  
ZEVs 

Technological 
comparative 
advantage 

Iran 

Decrease 
dependency 

on oil 
(sanctions) 

Natural gas 

Ban imports 
on natural gas 

vehicle 
technologies 

Price of 
natural gas 
significantly 

below that of 
gasoline 

Availability of 
domestic 
resource 

4.3 Recommendations for policy measures supporting alternative fuels 
As the above mentioned policy tools have shown it, there are many different ways of promoting 

alternative mobility. However, when weighing the effectiveness of the measures there are certain 

policy paths which are more rewarding with regards to their outcome than others, considering the goal 

of the policies. International studies emphasise that the greatest and single most important barrier to 

development is the generally higher purchase price of alternative fuel vehicles, therefore the single 

most effective policy measure is to decrease the fixed cost of the vehicles. With regard to 

infrastructural developments and incentives, consumers find that the limited range of alternative fuel 

vehicles, especially electric ones, is the primary problem13. Therefore, they find developments related 

to recharging points important, because the absence of recharging points is the main reason for 

consumer uncertainty, which highly contrasts though with the fact that the majority, above 70% of all 

charging takes place on private property, therefore not at publicly available recharging points in 

countries with advanced e-mobility markets. This also points though towards the fact that CNG, LNG 

                                                           
13 Davies, H., Nieuwenhuis, P., Wells, P., Newman, D. and Donovan, C. 2012. ENEVATE Project – electric vehicle 
market drivers and e-mobility concepts. Available at: http://www.enevate.eu/Workpackage3/wp3_paper.pdf 
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and hydrogen fuelling stations need to be widely available for consumers to consider switching to the 

alternative fuels. 

In a different study14 researchers carried out a survey in thirty countries, where they examined the 

correlations between the incentives introduced, the supporting infrastructure, and the market share 

of electric vehicles. The research revealed that the price of the vehicles has the greatest impact on the 

market penetration of electric vehicles. Consumers find fixed costs related to their vehicles more 

important than subsequent continuously incurred variable costs. On the basis of the above, 

researchers suggest that governments should apply price reduction incentives, because they are the 

most efficient instruments for laying down the foundations of a low-emission transport system. 

Similarly, in a study carried out in Norway, the so far most advanced e-mobility market, purchasers of 

electric vehicles declared that they valued the VAT exemption the most and was the most influencing 

factor when having decided for the purchase of such a vehicle15.Therefore, the priority ranking of 

incentive categories is the following: reduction of fixed costs, expanding available infrastructure and 

the reduction of variable costs.  

In a related survey16 researchers examined the effects of different incentives used by the state in 

different countries of the world on the propagation of e-mobility and electric cars. In the survey the 

researchers examined the incentives such as the direct reduction of the purchase price of electric 

vehicles, toll exemption, free use of bus lanes, free parking in city centres, and infrastructural 

developments affecting the recharging network. The satisfaction survey revealed that the incentive 

involving the reduction of the maximum purchase price- i.e. minimizing the price - resulted in the 

greatest satisfaction to consumers. The lowest satisfaction among car owners was measured in respect 

of the deficiencies of the recharging infrastructure, especially along motorways. Their main problem is 

that if no appropriate network coverage is ensured, they feel that their space for movement is limited, 

which they perceive as a severe disadvantage, even if otherwise they do not plan to travel long 

distances with their vehicles. Most importantly though, satisfaction and dissatisfaction were measured 

to be asymmetric, therefore the loss of utility as a result of an inadequate charging network does not 

equal the utility gained by the fixed cost reduction of the purchase price. Furthermore, it was also 

found that there is not a significant correlation between daily mileage and the reported need for a 

satisfactory charging network, which points out that there is a minimum level of service that drivers 

expect regardless of how much they travel daily. 

                                                           
14 Sierzhula, W., Bakker, S., Maat, K. and van Wee, B. 2014. The influence of financial incentives and other 
socio-economic factors on electric vehicle adoption. Energy Policy 68:183-194. 
15 Bjerkan, K. Y., Norbech, T. E., Nordtomme, M.E. 2016. Incentives for promoting battery electric vehicle (BEV) 
adoption in Norway. Transportation Research Part D: Transport and Environment 43:169-180. 
16 Lieven, T. 2015. Policy measures to promote electric mobility – A global perspective. Transportation Research 
Part A: Policy and Practice 82:78-93. 
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According to consumers, the extension and density of refuelling and recharging network is a critical 

issue. In practice it can be regarded as a necessary condition for purchase in each case, while it does 

not cause any special satisfaction for customers. The use of further incentives is pointless without an 

appropriate recharging network, as with the lack of such network people - or at least the majority of 

them according to the survey - will not decide to buy electric vehicles. Uncertain but potential 

customers are the most motivated by the highest possible price support. 

4.4 Conclusions of policy designs 
Considering the experiences of countries and large scale international studies, the following 

conclusions can be drawn with regards to the best practices of support for alternative fuel technologies. 

Financial incentives are efficient support schemes, however, in isolation they are not able to achieve 

the desired outcome. They need to be coupled with efforts that focus on the development of 

infrastructure, which is considered a bottleneck for future development. These measures hence should 

be applied jointly. Only following these two support mechanisms, should measures that target the 

reduction of operation costs be implemented. 

It is also evident that support should also be focused on both the purchases of the vehicles, the 

development of the infrastructure and the fuels as well. However, considering the conclusions of the 

previous paragraph, it is the purchase of vehicles that are first of all to be targeted, then support should 

focus on removing the infrastructural bottlenecks. Finally, support should help the distribution and 

sales of fuels, through for instance the reduction of duties and taxes on the fuel, however, these actions 

will have the least and smallest effect. 

The order of importance of the policy measures also determines the actions and responsibilities of the 

countries within the Danube Region. First of all, countries should focus on support measures at the 

country level that allows consumers to easier access alternative fuel vehicles, which is a country level 

obligation. Then, charging or refuelling points should be developed, which requires the cooperation of 

the countries involved to create a network of these stations, allowing for interoperability within the 

region. Then, as a final step of support measures, countries should again focus on their individual 

policies which allow for the costs of operations to be decreased. 
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F IG URE 6:  SU GG ESTED H I ERARC HY O F SUPPO RT POL IC IES  FOR  ALTERNATIVE  FU ELS  

 

Level 3: Support to help
usage

Level 2: Removing
infrastructure bottlenecks

Level 1: Reduction of 
fixed costs (subsidies)
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5 Country-specific evaluations and recommendations 

5.1 Data sources for the country level evaluations 
The following country level analysis makes use of a number of data sources, which are however, not 

detailed in the below analysis. Statistics on the number of alternative fuelled vehicles and related 

infrastructure were sourced from the European Alternative Fuels Observatory (EAFO) 17  for EU 

countries, while for non-EU countries the data sources were the national statistics offices, open-source 

platforms such as that of NGVA Europe 18  for the search of publicly available CNG stations, or 

Opencharge map19 for the search of publicly available charging stations. If data was sparse from any of 

these databases, the study relied on online media articles that shed light onto any of these statistics. 

Passenger and freight transport statistics, or the age structures of the passenger vehicle fleet were 

sourced from the UNECE transport database 20  which was then cross-checked with Eurostat data 

especially with regards to freight transport. For countries that are not UNECE members, national 

statistical offices were consulted for data regarding these issues. Biofuels production data was 

gathered from Eurostat and national statistical offices, while the blending mandates have been 

sourced from the GAIN Report21 on the issue. With regards to the country level policy incentives that 

relate to alternative fuels, the report relied partially on the EAFO database as well, complemented by 

national legislation if required. Where appropriate, the study also details the national policy 

frameworks that EU countries in the Danube Region declared in relation to Directive 204/94/EU, these 

documents are however referenced in the text specifically. The methodology for calculating the well-

to-wheel greenhouse gas emissions for the specific fuels is detailed in the appendix of the report and 

hence is not detailed here. 

5.2 Germany 
Germany has the most advanced alternative fuels infrastructure within the Danube Region, when 

considering absolute numbers, but only the Southern part of the country lie within the Danube Region. 

Germany’s GDP per head is EUR 38,000 and is the most densely populated of all Danube Region 

countries at 230 people on average per km2. The country has one of the highest penetration of 

motorways in the world, in length they measure 12,993 km. In terms of national ware transport, the 

significance of road transport is unquestionable, 74% of the tonne kilometres travelled were done 

through road transport, to be followed by rail and then riverine transport. In international ware 

transport, the shares are much more equalised, road and rail transport having almost equal shares, 

and riverine transport having only 10,000 mt-km less than the other two categories. In terms of 

passenger transport, Germany has the highest share of passenger cars of all countries, standing at 85% 

of travelled journeys. Railway transport is more popular in the country than public transportation, 

                                                           
17 http://www.eafo.eu/ 
18 https://www.ngva.eu/get-directions 
19 https://openchargemap.org/site 
20 United Nations. 2017. Inland transport statistics for Europe and North America. 
21 USDA Foreign Agricultural Service. 2016. Biofuel mandates in the EU by member state. 
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standing at 8.5% and 5.9% respectively. The age structure of the vehicle fleet suggests a renewing 

vehicle stock: 12.8% of the passenger cars are younger than 2 years, 18.6% is between 2-5 years, 29.9% 

is less than 10 years old, and therefore only 38.8% of the vehicles are older than 11 years. 

5.2.1 Assessment of the infrastructure 

Germany presently has 24,667 publicly accessible charging points, however, of which only 1,810 are 

fast charging stations. There are also 867 CNG filling stations in the country, which are further 

complemented by 3 LNG stations and in fact 38 hydrogen stations. 

The country set itself rather ambitious targets for its infrastructure development as it envisages to 

have 36,000 publicly available regular charging points by 2020 complemented by 7,000 fast charging 

locations by the same year. For CNG stations, the country is argued to have enough filling stations in 

those areas that are requested by the directive and hence further additions are not planned at the 

moment. For LNG, the country is arguing that it requires an additional 31 of stations, 6 of which would 

be installed along the TEN-T core networks and 25 of which would be installed along the 

comprehensive network. For hydrogen, the country is planning to have 100 filling stations by 2020, the 

development of which is independent from the number of vehicles in the country. For further years, 

the deployment of hydrogen filling infrastructure depends on the number of fuel cell vehicles 

circulating in the country, which envisions 400 filling stations by 2025 and 1,000 stations by 2030. With 

this development pathway, the hydrogen infrastructure would rival the CNG infrastructure that is 

currently built out. 

5.2.2 Assessment of the vehicles fleet 

Germany has a well-developed alternative vehicle fleet stock as well. There are currently 39,226 BEVs 

and 31,992 PHEVs in the country and the number of electric vehicles sold is hitting new records every 

month in 2017. There are also 97,619 CNG vehicles in the country, making it the second most populous 

CNG fleet in Europe following Italy. The recent statistics list 3 LNG vehicles in the country and 29 

hydrogen vehicles. The station to vehicle ratios in Germany are somewhat suboptimal for e-mobility, 

being 1.58 vehicles per station, and for CNG there are only 110 vehicles per station, which speaks for 

the likely underutilisation of both kinds of infrastructure. 
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F IG URE 7:  ALTERNATIVE  FUEL  VEHI CLES I N  SERVI CE  -  2017  Q1  

 

Germany set itself the ambitious target of having 1 million electric vehicles on its roads by 2020, which 

is to include BEVs, PHEVs and fuel cell vehicles as well. For natural gas, the country did not provide a 

vehicle count target, only stipulating that by 2020 natural gas should provide 4% of the energy needs 

of the road transport sector. The German strategy notes that they count on natural gas as particularly 

useful in the ware and public transportation sectors. 

5.2.3 Assessment of the policies 

Germany is a major biofuels producer and consumer, it has been the pioneer of the sector staring from 

2003 and it has also been one of the first countries where the bioethanol enriched gasoline was 

available for commercial sales. The country is a major producer of biogasoline, however, still needs 

imports to support the domestic consumption of the commodity. Considering biodiesel, Germany is a 

major exporter, having exported 30% of its production in 2015. Gasoline sold in the country contains 

2.8% bioethanol by default, while the blending rate for biodiesel is 4.4%, both expressed in energy 

terms. Higher biogasoline blends are also available in the country though, as both E10 and E85 are 

widely available besides the most popular E5 blend. 

Based on our calculations though, alternative fuels do not provide a significant reduction in the carbon 

emissions of the transportation sector in Germany. Gasoline and diesel have an emission intensity of 

17.84 and 15.01 kg of CO2 per 100 km, compared to which e-mobility offers emission levels of only 

14.26, CNG only 15.88 kg of CO2 per 100 km, none of which are significant reductions. The reason for 

this rather low emission savings benefits is that the share of lignite fired generation is rather large in 

Germany and it is also not expected to majorly decline in the coming years, and with the 

decommissioning of nuclear power plants, it is also uncertain as of yet whether renewables or other 
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fuels will replace a virtually carbon free source of electricity. The limited emissions savings of CNG can 

be explained by the low levels of domestic natural gas production, the majority of the commodity is 

supplied by Norway and Russia, and in both cases the gas needs to travel thousands of kilometres to 

reach the consumption destination in Germany. With the completion of Nord Stream 2, the long 

distance transport of natural gas to Germany may become even more prevalent, with its associated 

environmental impacts as well. It is important to emphasize though that over the past years Germany 

developed major biogas production capacities, which feed natural gas into the national grid, thereby 

lowering the carbon content of the natural gas used in Germany, either as fuel for transportation or 

even as a fuel for electricity production. 

The support for alternative transport methods in Germany are concentrated on the promotion of e-

mobility. There is now a subsidy of EUR 4,000 available for the purchase of BEVs and fuel cell vehicles 

and EUR 3,000 for PHEVs. This subsidy scheme is available until 2020 and is co-financed by the federal 

government and the car manufacturers themselves, and is only applicable to vehicles that have an 

overall purchase price of less than EUR 60,000. Further to these benefits, there is a 5-year ownership 

tax exemption for electric vehicles purchased from 2016. In addition, company cars receive tax 

deductions for pure electric vehicles, and there are also local incentives in place in certain 

municipalities that permit free-parking and the use of bus lanes for electric vehicles. 

CNG also enjoys some preferential treatment and support policies. First of all, in 2006 the German 

government lowered and fixed the rate of the excise duty on CNG to 13.9 EUR/MWh as opposed to 

the previous level of 31.8 EUR/MWh and stipulated that this reduced rate will stay in effect until 2018. 

More recently, however, the reduced rate of the excise duty has been extended until 2023, as the 

German legislator deemed that the offered period so far was not long enough for it to exert any major 

effects. Thus, the reduced rate will stay in effect until 2023, following which a gradual increase is 

expected, reaching the maximum level of the duty in 2027. The CNG sector is also indirectly supported 

by the availability of feed in tariffs for biogas injection into the natural gas grid, thereby providing a 

carbon neutral fuel source for the natural gas market as well. 

5.2.4 Recommendations for further development 

Germany set itself a number of ambitious targets in its national policy framework for alternative fuels22 

for 2020, which presently seem unrealistic to be achieved. The electric vehicle fleet will need to be 

increased at least ten fold to reach the target of 1 million vehicles in the next 3 years. The subsidy 

scheme available for the purchase of electric vehicles is sufficient for the support of 400,000 vehicles, 

but even then it is questionable where the additional 500,000 vehicles will come from to reach the one 

million target. With regards to CNG, the further development potential is questionable: the fuel 

enjoyed preferential excise duty rates for more than 10 years now, however, the development of the 

                                                           
22 Bundesministerium für Verkehr und digitale Infrastruktur. 2016. Nationaler Strategierahmen über den 
Aufbau der Infrastruktur für alternative Kraftstoffe. 
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market has slowed down in recent years, and the infrastructure is likely to suffer from major 

underutilisation levels. Despite the fact that the country specifically names the freight and public 

transportation sectors as the primary target for natural gas based transport development, it only plans 

to install 31 additional LNG stations, which may not be sufficient to spur much advancement in the 

sector. The country seems to be more eager to develop its hydrogen based transport sector, which as 

pointed out before, may serve the needs of long-haul transport as well. 

To overcome these challenges, the report argues that the targets for 2020 should be revised for e-

mobility, as the market uptake of the vehicles is slower than expected despite ample and wide ranging 

support for the technology. It is also suggested to provide incentives for the purchase of CNG vehicles, 

as the excise duty reduction may not be sufficient to induce further growth in the sector. Similar 

measures would also be useful to have in the LNG sector that take into consideration the proposed 

hierarchy of support measures. 

5.3 Czech Republic 
The Czech Republic is considered as a middle income country within the Danube Regions, its GDP per 

capita stood at EUR 16,500 in 2015. The country is relatively densely populated with 133.82 people per 

km2 on average. Altogether 776 km of motorways cross the country, and there are also 2,628 km of 

roads that are of international significance (E-roads), 30% of which are the motorways. The share of 

national ware transport is equally split between road and rail modes, with road having a significantly 

greater weight in international ware transport. With regards to passenger transportation, 73.1% of the 

passenger kilometres are travelled by passenger cars, with public transportation and rail 

transportation having 18.5% and 8.4%, respectively. The age structure of passenger vehicles suggests 

a rather aging national fleet, with 60.1% of M1 category vehicles are older than 11 years old, 20.1% of 

them being 6-10 years old, 10.3% 2-5 years old and 9.6% of the vehicles are less than 2 years old. 

5.3.1 Assessment of the infrastructure 

The Czech Republic is generally well-supplied with charging and filling infrastructure in absolute terms. 

There are 294 publicly available e-mobility charging stations with a power rating of less than 22 kW, 

which are supplemented by 157 fast chargers. The country is also regarded as one with a quickly 

developing CNG market, in Q1 2017 there were 150 publicly available CNG filling stations available. In 

addition to these, there is a single LNG and hydrogen filling station in the country. 

TABLE  4:  CURRENT  ALTER NATIVE  F UEL  I NFR ASTR UCT URE I N THE  CZECH  REPUB L IC 23 

    LNG CNG E-regular (<22 kW) E-fast (>22 kW) Hydrogen 

Station 1 150 294 157 1 

Vehicle/station 1 116,0 5,5 10,4 0 

 

                                                           
23 EAFO database, CNG4YOU 
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According to the 2015 National Action Plan for Clean Mobility24, the Czech Republic plans to further 

enhance its filling point network. The number of e-mobility charging points will need to be increased 

significantly, as the strategy estimates to have 1,300 of such chargers by 2020, 800 of them being slow 

chargers and the remaining fast chargers. They estimate to have 210 publicly available CNG filling 

stations by 2020, which should further increase to 345 by 2030, which is also going to be 

complemented by 200 publicly not available filling stations by the same year. As in the Czech Republic 

home filling of CNG with the applicable licensed devices is allowed, the country also expects that the 

number of these devices will increase from 123 in 2014 to 2,230 by 2030. In addition, they expect to 

gradually increase their LNG filling network as well: adding the second station in 2020, the fifth in 2025 

to reach the goal of 14 by 2030. The country is also planning to install an additional of 2-4 hydrogen 

filling stations by 2025, however, the technical specifications of these is unclear. 

5.3.2 Assessment of the vehicles fleet 

As of 2017, there are altogether 1,631 electric vehicles in the Czech Republic, of which 1,418 are BEVs 

and 231 PHEVs. The CNG vehicle fleet is more numerous, standing at 17,400 vehicles, 90% of which 

are M1 category cars, the rest primarily being M3 category buses. According to the statistics there is 

one single LNG vehicle currently in the country, however, the country is so far lacking hydrogen fuelled 

vehicles. Based on the current statistics, there are on average 3.14 electric cars per one publicly 

available charging station, which presently is considered to be slightly below the optimal. With regards 

to CNG, there are 105 CNG vehicles per one publicly available filling station, which is below the 

optimum, the number of vehicles should be increased for filling stations operators to work at the 

optimal rate of utilisation. 

In its National Action Plan for Clean Mobility the Czech Republic counts on to have 17,000 electric 

vehicles by 2020, 6,000 of them should be BEVs and 11,000 PHEVs. Given the current numbers, these 

goals are rather optimistic and also seem to disregard the fact that BEV vehicles so far greatly 

outnumber PHEV vehicles in the country. With regards to CNG, the estimate is that in 2026-2030 the 

market share of CNG will reach 10% of all transportation fuels. There are not any specific plans with 

regards the expected number of hydrogen or LNG vehicles in the country. 

5.3.3 Assessment of the policies 

The Czech Republic’s biofuel policy is characterised as one that is highly similar to the European 

average. The country is a small exporter of biogasoline, while the domestic consumption of biodiesel 

greatly exceeds the domestic production, thus making the Czech Republic an importer of the 

commodity. The blending mandates do not stand out from the European average, being 4.1% in the 

case of biogasoline and 6% for biodiesel as of 2015 and considered on a volumetric basis. 

                                                           
24 Ministerstvo Prúmyslu a Obchodu. 2015. Národní akcní plán cisté mobility. Available at: 
https://www.mzp.cz/C1257458002F0DC7/cz/cista_mobilita_seminar/$FILE/SOPSZP-NAP_CM-20160105.pdf 
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Considering the average fuel consumption of an M1 category vehicle, the climate competitiveness of 

fuels in the Czech Republic is clustered around a central value, not providing room for much diversion 

among the competing fuels. The average CO2 emissions per 100 km for gasoline and diesel are 17.84 

and 15.01 kg CO2 per 100 km, respectively. Comparably, e-mobility has an emission intensity of 15.3 

kg of CO2 per 100 km, while CNG’s intensity is 16.19 kg CO2/100 km. The Czech Republic has a large 

fleet of coal fired power generation units, its contribution is 50% more to the electricity supply than 

for instance the second most important nuclear capacities, thereby having rather high carbon intensity 

for e-mobility. CNG’s emission intensity is also somewhat elevated, as the country produces little of 

the commodity, much of it is imported from rather large distances, thereby also elevating the carbon 

intensity of natural gas used as a fuel. 

When assessing the current support policies, one finds that the Czech Republic supports both e-

mobility and CNG. First of all, registration taxes do not apply to alternative fuel vehicles and if the 

vehicle is used for business purposes, then ownership tax is also not needed to be paid. In addition to 

these measures, CNG also enjoys a reduced rate of excise duty as a fuel: until 2011 the fuel enjoyed a 

CZK 0/t rate of excise duty, which is progressively raised over time to reach CZK 3,355/t by 2020, or 

whatever the minimum rate may be in the European Union. 

5.3.4 Recommendations for further development 

Given the theoretical background on the policy support mechanism, the report argues that the policy 

environment could be further strengthened to provide for more support. While the purchase and 

ownership tax benefits given to all alternative fuel vehicles is unquestionably beneficial, but arguably 

a fixed subsidy could be more beneficial in promoting alternative fuel vehicles. 

Considering that in 2017 the country is lacking behind its 2020 targets with regards to infrastructure 

development, it is essential that either the plans are rationalised or further measures are put in place 

to speed up development. Perhaps it is the e-mobility sector where the country is lagging behind the 

most. Although the CNG infrastructure is also planned to be further developed, it is arguable that 

without a proportionally larger increase in the vehicle fleet, the further enlargement of the filling 

network is meaningless. The country seems to be on track on realising the number of LNG filling 

stations they envisaged to have, while hydrogen filling stations are yet to materialise. The Czech 

Republic should also be mindful in developing its alternative transport fuel market, as if both CNG and 

e-mobility are given importance, than based on our estimations the emissions savings associated with 

these fuels are not substantial compared to regular gasoline and diesel. Effort should be somehow 

concentrated on sourcing an ever larger share of the natural gas from “closer” European or even 

domestic markets or increasing the biogas content of the fuel, while the electricity sector also needs 

to be put on a more sustainable path. 
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5.4 Austria 
Austria is the second most prosperous country within the Danube Region, with EUR 40,000 as a GDP 

per capita. The country is not significantly densely populated at 103.6 people per km2. There are 2,248 

km of roads of international significance in the country, 76% of which are motorway, signifying the 

large degree to which high speed roads have been built in the country. Considering inland ware 

transport, 75% of the goods are distributed via road transport and 25% via rail, the share of water 

transport within inland goods transportation is insignificant. Considering international ware transport, 

the split between road and rail transport is equal, making up altogether 90% of the overall share, the 

rest being riverine transport. Passenger transportation is dominated by passenger cars, more than ¾ 

of the distances travelled were completed by passenger cars. Rail was the second most popular at 12%, 

while public transportation accounted for 10% of the transported passengers. The age structure of the 

passenger car vehicle fleet suggests a predominantly young composition of the vehicles: almost 18% 

of the vehicles are less than two years old, 20% of them are younger than 5 years, and in fact the 

majority of the vehicles are younger than 10 years, only about 1/3 of them being more than 11 years 

old. 

F IG URE 8:  AGE STRU CTUR E OF PASS E NGER VEHICLES  IN  AU STRI A-  201525 

 

5.4.1 Assessment of the infrastructure 

Austria is already well supplied with alternative fuel infrastructures. There are already 3,049 charging 

points within the country, 2,599 of them being regular chargers, while 450 of them charge at power 
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levels above 22 kW. There are also 165 publicly available CNG filling stations, and 5 hydrogen stations. 

LNG filling stations are not yet available in the country. 

The country seems to be on track in meeting its goals set forth in the National Alternative Transport 

Policy Framework. For 2020, Austria envisages to have 3,000-4,000 publicly available chargers with an 

output of 22 kW or below, and an additional 500-700 chargers that provide fast charging. Considering 

these numbers, only 400 slow chargers are missing from the network and only 50 fast chargers, to 

meet the minimum goals set forth. The strategy details that the later, 2025 and 2030 goals will be 

determined based on the state of the market and its pace of development. For CNG, the strategy 

argues that the current infrastructure is adequate in meeting future requirements, further expansion 

of the network is not required. For LNG, the country does not have a target for 2020, proposes 2-3 LNG 

stations for 2025 and further development is tied to the maturity and state of the market in the coming 

years. The situation is similar for hydrogen as well, the 2020 target being 5 stations, but further 

developments are tied to how the market unfolds. 

5.4.2 Assessment of the vehicles fleet 

The well-developed charging network supports a large fleet of predominantly BEV vehicles in Austria, 

at the end of Q1 2017 there were 9,078 BEV and 1,884 PHEVs registered in the country. In addition, 

there are 5,254 CNG, which are further complemented by 10 hydrogen vehicles. Presently, there are 

not any LNG vehicles registered in Austria. Presently, for every publicly available electric charger, there 

are 2.97 electric vehicles, which is considered to be somewhat below the long term adequate level, 

the number of vehicles can still grow without a significant strain on the currently available charging 

infrastructure. With regards to CNG, there are 31 CNG vehicle for every filling station, which is 

considered to be extremely low, therefore it is of no wonder that the strategy does not plan with a 

further expansion of the network. 

Although the country seems to be on track with its infrastructure development, it lags behind the 

number of vehicles envisaged. The National Strategy Framework for Clean Energies in Transport26 

argues that with existing measures in place the number of electric vehicles should reach 64,000 

vehicles by 2020 (BEV and PHEV combined), but with additional measures this figure could grow to 

175,000 by 2020. In 2030, existing measures can translate into an electric vehicle fleet of 930,000, but 

with additional measures a figure of 1.7 million vehicles are planned. Although the rate of development 

of e-mobility markets is often quick and astonishing, the report argues that a six-fold increase in the 

number of vehicles solely as a result of existing measures is unrealistic, therefore to reach this goal, 

further measures are needed to put in place. The strategy does not address CNG vehicles specifically 

and does not mention a quantitative target to be achieved. The strategy is on the opinion that it is 

doubtful whether fossil fuels can or should be replaced by another fossil fuel, and also foreshadows 

                                                           
26 Bundesministerium für Verkehr, Innovation und Technologie. 2016. Nationaler Strategierahmen „Saubere 
Energie im Verkehr”. Available at: 
https://www.bmvit.gv.at/verkehr/elektromobilitaet/downloads/strategierahmen.pdf 
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that significant improvements will need to be initiated in CNG technology for the already existing 

infrastructure to maintain even the minimum utilisation rates. Austria also does not see a great 

potential in LNG as a fuel, for similar reasons as for CNG and also argues that LNG is presently not only 

too costly to transport into the area, but the long transport distances also worsen the carbon balance 

of the supply chain. For hydrogen, the country again does not give a detailed forecast about the 

planned number of vehicles, only noting that such a market should only be developed in close 

cooperation with neighbouring states, especially Germany. They also note that as the development of 

a hydrogen refuelling station is rather costly, the whole market will need to be demand driven for the 

stations to build out. 

5.4.3 Assessment of the policies 

Austria is considered to be an exporter of biogasoline and a rather large importer of biodiesel. The 

blending mandates stipulate that gasoline may contain a maximum 3.4% biogasoline based on the 

calorific value of the fuel, and diesel may contain up to 6.3% biodiesel. 

With regards to the climate competitiveness of alternative fuels, one finds that e-mobility has the 

lowest emission factors per 100 km among the four fuels considered, and in fact Austria has the lowest 

emission intensity for e-mobility among all nations. As a result of the large hydropower and renewable 

capacities, high share of cogeneration and relatively low share of coal-fired generation, the country 

has the lowest, 4.03 kg of CO2 emissions per 100 km travelled. As the country is almost exclusively 

relying on imported natural gas, the emissions intensity of the fuel is elevated and is close to the 

average observed in our sample of countries. Both alternative fuels perform better, e-mobility 

significantly better than gasoline, however, CNG has a slight disadvantage to diesel. Austria should 

therefore capitalise on its electricity to power the future of its transport sector. 

The support policies of Austria provide a somewhat mixed picture, as there is a large degree of 

heterogeneity in the support practices that differ across the different states within Austria. At the 

federal level there are incentives that reduce the purchase prices for both electric and CNG vehicles, 

however, such measures are missing for private individuals at the federal level, in fact the support 

mechanisms are more widely available for companies than for private individuals. As emphasised 

before, Austria seems to be rather committed in the short term to e-mobility and as such there is a 

federal e-mobility strategy, however, some states are lacking their individual strategy. Considering the 

climate competitiveness of e-mobility in the country, this strategy is definitely a step into the right 

direction. 

5.4.4 Recommendations for further development 

From the national framework policies it is clear that Austria is lagging behind its target for e-mobility, 

as the number of electric vehicles should increase by six-fold in just over three years. In order to reach 

its goals, the report argues that the federal level e-mobility strategy should be translated into state 

level measures as well in those instances where such support schemes are absent. It is also suggested 
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to have a federal level support program that decreases the fixed cost of purchases in all states, and 

further, it is also advisable to harmonise state level and federal level policies for CNG. The National 

Policy Framework for Alternative Fuels seems to be committed not to develop the CNG market any 

further, however the majority of states in Austria do support the purchases of natural gas driven 

vehicles, in fact in some states it is the only alternative fuels that they support. Austria’s attitude 

toward natural gas as a transportation fuel is also critical. The country’s location within Central Europe 

and the Danube Region as well provides for an important transport corridor in East-West and North-

South region as well, which is also signified by the TEN-T networks that cross the country. Consequently 

and keeping in mind that there are a number of CEF funded LNG projects in neighbouring countries, it 

is crucial that Austria also invests in the sector and provides at least the minimum level of infrastructure. 

The country’s attitude towards hydrogen can be perceived as being realistic, and is indeed positive 

that the country notes that in developing the hydrogen refuelling network, the cooperation of 

neighbouring countries will be essential.  

5.5 Slovenia 
Slovenia is among the smallest countries within the Danube Region. It is relatively well developed with 

a GDP per capita figure of EUR 19,300 as of 2015. The country is not densely populated at 101.8 people 

per km2 on average. Despite the small size of the country, there are 773 km of motorways in Slovenia, 

which constitute the network of Slovenian E-roads as well. The majority of national ware transport is 

done via road transport, only 20% of the kilometres-tonnes are carried out by railway. The dominance 

of road transport is even more significant in international transport, 82% of all international goods are 

transport on road, the rest being railway. Slovenia does not have any navigable rivers, hence goods are 

not transported this way. The significance of road transport is also reflected in the passenger statistics, 

86% of the passenger journeys are carried out this way, public transportation has a share of 12%, while 

railway only 2%. The age structure of the vehicle fleet points to a slowly renewing vehicle stock: 44.7% 

of the vehicles are 2-10 years old, 44.6% of them are 11-20 years old. Despite these two categories 

being well balanced, the share of new passenger vehicles outgrow the share of vehicles that are older 

than 20 years, being 6.8% and 3.8%, respectively. 

TABLE  5:  FRE IGHT  TRANSP ORT SPL IT  BY  MEANS O F T RANS PO RT I N SLOVE NI A  

      Road Rail Inland water 

National ware transport (mt-km)  2 069 599 0 

Int. ware transport (mt-km) 15 840 2 906 0 

 

5.5.1 Assessment of the infrastructure 

Slovenia is especially well-supplied with e-mobility charging infrastructure. There are 348 regular 

charging points that are publicly accessible and 135 fast chargers, making the entire charging network 

to count 483 points. The country is less well supplied with CNG infrastructure, counting only 4 publicly 

accessible stations. In addition to these, there is also 1 LNG and 1 hydrogen filling station in the country. 
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The Slovenian National Policy Framework on Alternative Fuels development provides slightly ambitious 

targets to be achieved. The regulation calls for the electricity and natural gas distribution system 

operators to establish an appropriate amount of charging and filling stations. The strategy envisages 

that 12-14 CNG filling stations will be able to meet natural gas demand in the transport sector, which 

only requires an additional 8 CNG filling stations. With regards to the electric charging points, the 

country envisages to have 1,200 of such points by 2020, further increasing first to 7,000 by 2025 then 

to 22,300 by 2030. The country wishes to have 3 LNG fuelling stations in total, which shall all be 

operational by 2020. This is a realistic goal, considering that only the addition of 2 LNG stations is 

required. With regards to hydrogen filling stations, the proposed number of stations is one by 2020, 

thus the country has already met this target, but the overall number of such filling stations should 

increase to 5-9 by 2025 and 2030, depending on the market demand. 

5.5.2 Assessment of the vehicles fleet 

As of Q1 2017, there are 457 BEVs and 144 PHEVs registered in the country, in addition to which there 

are also 58 CNG vehicles. As of 2017, there are not any LNG or hydrogen powered vehicles registered 

in the country. Considering the numerous e-mobility infrastructure, there are 0.9 vehicles per charging 

point in the country, which is considered to be low, hence perhaps it is for this reason that the further 

development of the charging infrastructure is not planned. The vehicle to station ratio is even lower 

for CNG, there are only 7 M1 and N1 category CNG vehicles for every filling station in the country. 

The draft National Alternative Transport Framework Policy 27  provides detailed targets about the 

number of alternative fuel vehicles the country wishes to have, which are presented in the below figure. 

It is evident in terms of numbers, M1 category electric vehicles are going to be the most numerous, 

with CNG having limited market share in all vehicle categories. It is also clear that Slovenia counts on 

hydrogen only as a long term option, as it does not envisage to have a large market share even by 2030. 

                                                           
27 Ministrstvo za Infrastukturo. 2017. Strategija na področju razvoja trga za vzpostavitev ustrezne infrastrukture 
v zvezi z alternativnimi gorivi v prometnem sektorju v Republiki Sloveniji (draft) 
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F IG URE 9:  ALTERNATIVE  FUEL  VEHI CLE  TARGETS  BY  C ATEG ORY  I N SLOVENI A  

 

5.5.3 Assessment of the policies 

Slovenia does not produce any biofuels, requiring imports of both biogasoline and biodiesel. The 

blending mandates are rather high, setting an overall maximum of 7.5% in energy terms for the two 

fuels under consideration. 

Slovenia’s alternative transport fuels, especially electricity, perform one of the best with regards to 

their climate competitiveness. Gasoline and diesel have an emission intensity of 17.84 and 15.01 kg of 

CO2 per 100 km, compared to which we estimate that e-mobility emits 7.2 kg and CNG 16.32 kg of CO2 

every 100 km. Consequently, from a global environmental perspective e-mobility should be promoted, 

while environmental benefits are also reaped if CNG replaces gasoline. 

Slovenia supports the development of electrified transport with a wide variety of measures. There is a 

fixed amount of subsidy available for purchasing BEVs: depending on the size and usage of the vehicle 

the subsidy can range EUR 3,000-7,500, which is amongst the most generous support schemes of the 

countries under consideration and this financial assistance is available for both companies and persons. 

In addition to these measures, BEVs pay the lowest, only 0.5% rate of the registration tax, and such 

vehicles are also exempt from paying the annual road use fees that other vehicles otherwise need to 

pay. These benefits also accrue to plug-in-hybrid vehicles if they emit less than 50 g of CO2/km. Besides 

these benefits though, support is not formalised for CNG vehicles and infrastructures, which is perhaps 

also reflected in the level of development of the sector in the country. 
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5.5.4 Recommendations for further development 

Overall, Slovenia seems to be on track in meeting its proposed targets. Considering the size of the 

country and the length of the TEN-T network within, the number of chargers seems to be appropriate, 

however, the vast majority of them are located in urban centres and metropolitan areas, and are 

therefore not as easily accessible for transiting traffic. Considering CNG, it is encouraging that the 

national legislation names specific actors that should be responsible for the development of filling 

stations, and due to the low number and ample time given for the development, the report argues 

that the goals for CNG could indeed be met. In order though to create sufficient demand for the newly 

installed CNG filling stations, the report argues that some vehicle purchase incentives should be put in 

place for natural gas driven vehicles as well, as Slovenia currently has one of the lowest vehicle to 

station ratio for CNG within the Danube Region. The development of the CNG market could also be 

aided by demand from the neighbouring countries: Italy is considered the most advanced CNG market 

in Europe, while Austria already has sufficient infrastructure a well. It is also encouraging that the 

country already has both LNG and hydrogen filling infrastructures, however, again the country should 

capitalise on these already existing assets and promote the usage of these fuels.  

5.6 Slovakia 
Slovakia is a small middle income country located on the northern border of the Danube Region. Its 

GDP per capita stood at EUR 14,900 in 2015, while the population density was in the middle ranges at 

110.6 people per km2. The country currently has 463 km of motorways and 1,520 km of E-roads, 

therefore in international comparison the country is not as penetrated with internationally significant 

roads. Road transportation takes the lead both in terms of national and international freight 

transportation, however, its share is more significant in the case of international transport. The vast 

majority, 77% of all passenger kilometres travelled are done so via passenger cars, rail’s share is only 

7% and public transportation accounted for 15% of all passenger kilometres travelled. Unfortunately, 

detailed data with regards the age structure of passenger vehicles is not available, however, the 

average age of vehicles in 2016 was 11 years old, which points to a slightly younger national fleet than 

the average of the region. 

5.6.1 Assessment of the infrastructure 

Slovakia has a relatively well developed e-mobility market considering the publicly available charging 

infrastructure, however, the CNG sector is in its infancy in the country. There are altogether 440 

chargers nationwide, 347 of them being slow chargers and 93 of them being fast chargers, above 22 

kW. In addition to these, there are 11 CNG station in the country. Currently, there are not any LNG or 

hydrogen stations in Slovakia.  

The Slovak Republic seems to be on track to meet its proposed number of charging points for the 

recharge of electric vehicles, as published in the Draft National Policy Framework for Alternative Fuels 



            

MINISTRY OF FOREIGN AFFAIRS AND TRADE 

OF HUNGARY 

   

42 

  

 

Market Development28. In the draft national policy framework, they estimate to have a total of 750 

recharging points by 2020, which shall further increase to 1,500 by 2025, practically meaning that only 

300 charging points should be added in the next three years to achieve the goal set forth for the end 

of the decade. In order to comply with directive 2014/94/EU, Slovakia plans to install 31 CNG stations 

by 2020, and another 37 of them by 2025, thereby adding 68 new stations in 8 years. While the 

additional number of filling stations should not pose a problem, it is questionable whether the current 

infrastructure can be tripled in just 3-4 years, only to double again in five years, therefore efforts should 

concentrate on speeding up the rate of deployment. CEF funded projects will introduce an LNG filling 

station in the city of Zvolen, where the municipal public transportation company will operate some 

LNG powered buses. Besides this project, the national alternative fuel strategy proposes 4 locations in 

Slovakia, where LNG filling stations should be developed. 

5.6.2 Assessment of the vehicles fleet 

Slovakia currently is equipped with a modest alternative vehicle fleet. In 2017 Q1 there 278 electric 

vehicles in circulation, of which only 14 were PHEVs the rest and majority being BEVs. In addition, there 

were 1,426 CNG vehicles. Currently the country does not have any LNG or hydrogen powered vehicles. 

Considering that Slovakia is equipped with a relatively high number of filling and charging 

infrastructure, but the number of alternatively fuelled vehicles is low, thus the vehicle to stations ratio 

is amongst the lowest in the Danube Region countries. For every one publicly available charging point, 

there is 0.58 of M1 and N1 category electric vehicle, and for every CNG station, there is 100 vehicles 

of the same category. Both of these indicators point to low utilisation rates of the alternative fuels 

infrastructure. 

With regards to e-mobility, the Slovak sector appears to be on track the proposed goals. The draft 

policy foreshadowed a fleet of 1,200 electric vehicles in 2017, which has been exceeded by more than 

200 vehicles only by Q1 2017. Further developing on this strong basis, the policy proposed 10,000 

electric vehicles by 2020 which should further rise to 35,000 by 2030. The 2015 draft policy envisaged 

2,400 CNG vehicles by 2017, compared to which the country is lacking behind by 1,000 vehicles. For 

2020 there are 5,000 of such vehicles planned, which should augment to 30,000 by 2030. Considering 

the current state of the CNG market development, these proposed goals appear to be overly optimistic. 

5.6.3 Assessment of the policies 

As with many other countries in the region, Slovakia is also considered to be an exporter of biogasoline 

and an importer of biodiesel. The blending rates are also similar, being 4.6% for gasoline and 6.9% for 

biodiesel expressed in energy terms. Considering the likely direction of post 2020 European biofuels 

policy, there is little room for Slovakia to further develop the sector on a first generation liquid biofuels 

basis. 

                                                           
28 Ministry of Economy. 2016. Draft National Policy Framework for Alternative Fuels Market Development. 
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Based on our assessment, the climate competitiveness of fuels in Slovakia is the best for electricity. 

Compared to gasoline and diesel that emit on average 17.84 and 15.01 kg of CO2 per 100 km, e-mobility 

has a carbon footprint of 5.23 kg/100 km and CNG a footprint of 16.24 kg/100 km. The majority of 

electricity in Slovakia is produced in nuclear power stations, in fact five times more electricity was 

produced in 2014 in such installations as in coal power plants. The share of nuclear power could further 

enhance in the future with the completion of the Mochovce nuclear power plant thereby providing for 

further low-carbon sources. The country is an insignificant natural gas producer, the vast majority of 

the gas is imported, thereby greatly increasing the well-to-tank carbon emission of the fuel. Overall 

therefore, alternative fuels policy should promote and enhance e-mobility as a result of the beneficial 

composition of the electricity generation portfolio. 

F IG URE 10:  EM ISSIO N INT ENSITY  O F  FUEL S I N SLOVAKIA   

 

Slovakia’s support policies focus predominantly on electric vehicles. There is an EUR 5,000 subsidy 

given to BEVs and EUR 3,000 subsidy for PHEVs until the end of 2017 and also BEVs pay the lowest rate 

of registration tax for vehicles, which is currently EUR 33. In addition, hybrid and CNG vehicles receive 

a reduction of up to 50% from the annual circulation tax. Besides these incentives, some municipalities 

provide for the differentiated treatment of BEVs, in the form of advantageous parking policies. In 

addition, SPP Distribucia, which is majority owned by the Slovak Republic offers a discounted daily 

capacity fee (paid annually) to CNG filling station operators, if their annual gas purchases are above 

633 MWh.  

5.6.4 Recommendations for further development 

Considering the beneficial electricity generation portfolio of the country, climate policy wise it appears 

advantageous that the country is focusing on e-mobility to a greater extent than CNG. The subsidies 
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to purchase electric vehicles have likely contributed to the fact that there are more electric vehicles 

now on the roads as planned in 2015. However, removing the subsidies could discourage consumers, 

but in turn the wide availability of charging stations should lessen this negative effect. 

With regards to CNG, the market is lagging behind the planned number of vehicles. Climate policy-wise, 

the wide-scale development of CNG as an alternative fuel in the Slovak Republic can be questioned, 

but its application is justified in replacing petrol vehicles used especially in densely populated and 

metropolitan areas, where the harmful emission benefits of CNG can also manifest themselves. In 

order to reach the proposed goals, purchase incentives should be further extended to CNG vehicles as 

well, and further CNG station developments should take into consideration the already existing 

infrastructure in both Austria and Ukraine. 

Hydrogen-wise, the country is of the opinion to wait and see how the sector develops and unfolds in 

the rest of Europe, but is determined to install 3-5 LNG stations in the country. Again, these 

installations should take into consideration the to-be-installed filling stations in neighbouring countries, 

but considering the low toll rates of Slovakian motorways, perhaps more than 3-5 LNG stations are 

justified, as the country provides for an important North to South transit route. 

5.7 Hungary 
Hungary is a middle income country within the Danube region with EUR 11,500 per person as of 2015, 

with an average population density of 106 people per km2. Considering the size of the country, Hungary 

is well penetrated with motorways, having a total of 1,884 km of them. There are also 2,348 km of E-

roads in Hungary, but 80% of these are the motorways, therefore the high speed carriageways cover 

the most important transit routes. Road transportation in freight transport is dominant over all other 

transportation modes, both in international and national destinations, rail being the second most 

important, followed by riverine transport. In terms of passenger transport, passenger cars account 

almost exactly for 2/3 of the travelled distances, to be seconded by public transport at 23% and railway 

by 10%. The share of public transportation in passenger transportation is the highest among all Danube 

Region countries in Hungary. The age distribution of the vehicle fleet points towards a slowly aging 

vehicle composition. Only 11.1% of the passenger vehicles are younger than 5 years, 25.5% is between 

6 and 10 years old and 63.8% of M1 category vehicles are older than 11 years old. 

5.7.1 Assessment of the infrastructure 

Hungary has so far installed 205 publicly available electric charging points, 163 of which are regular 

chargers, and 42 of them charging with an output greater or equal to 22 kW. There are also currently 

11 CNG stations in the country that are publicly available. 5 LNG stations are soon to be opened, 

however, so far, there are not any plans with regards to the commissioning of hydrogen fuelling 

stations. 
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Hungary is lagging behind its envisaged plans in the alternative fuels infrastructure development, set 

forth in the National Framework Policy for Alternative Fuels29. Based on the low penetration scenario 

of e-mobility, there should be 1,265 charging points in Hungary by 2020, which should be further 

augmented to 5,900 by 2030. The realistic scenario counts on to have 2,250 charging points by 2020, 

and 18,100 by 2030. The high penetration scenario in turn counts with 5,300 chargers in 2020 and 

45,000 of them in 2030. Considering the current state of the market and even expected developments 

in the near term, the low penetration scenario appears to be the realistic one to be achieved. 

With regards to CNG, the low penetration scenario expects to have 29 CNG stations by 2020 which 

should increase to 176 by 2030. The realistic scenario in this case counts on having 62 CNG stations by 

2020 and 286 by 2030. Finally, the high demand scenario envisions 59 filling stations by 2020 and 309 

by 2030. The report argues that considering the upcoming CNG projects in the country, such as the CEF 

funded Clean Fuel Box, the goals set forth in the low penetration scenario can be accomplished, 

therefore the aims of the realistic scenario should be pursued. 

Hungary has also set plans for the development of its LNG filling station network. In the low 

penetration scenario, there should be 16 LNG filling stations in Hungary by 2020, to rise to 147 by 2030. 

The target numbers for the realistic and high penetration scenario for the same dates are 23 and 224 

and 35 and 244, respectively. Even if the targets of the low penetration scenario are achieved, Hungary 

will have more LNG filling stations by 2030 than Germany, with a significantly larger transport sector. 

In addition, the country also plans to have 2 hydrogen filling stations operating at 700 bar by 2020, to 

raise to 14 by 2030. 

5.7.2 Assessment of the vehicles fleet 

As of Q1 2017 there are a combined number of 814 electric vehicles in Hungary which includes 601 

BEVs and 213 PHEVs. In addition, there are 5,488 CNG powered vehicles on the roads of the nation. 

Presently Hungary does not have any hydrogen or LNG fuelled vehicles registered. The vehicle per 

station indices are pointing towards a well-balanced market for e-mobility, as there are 2.77 vehicles 

for every charging point in the country. For CNG, Hungary has the second largest vehicle to station 

ratios, as there are 465 M1 and N1 category vehicles for every publicly available filling station. This 

points to the probably high utilisation rates of the current infrastructure. 

Considering the targeted goals for 2020 in the low penetration scenarios both for e-mobility and CNG, 

Hungary is lagging behind the proposed targets. The low penetration scenario for e-mobility envisages 

12,000 electric vehicles by 2020 only in the M1 category, which should progressively increase to 38,400 

by 2025 and 59,600 by 2030. In comparison, the realistic scenario counts with having 21,000 passenger 

cars in 2020 that should grow to 181,900 by 2030. The goals for CNG vehicles also appear to be rather 

                                                           
29  Nemzeti Fejlesztési Minisztérium. 2016. Az alternatív üzemanyagok infrastruktúrájának kiépítéséről szóló 
irányelv által meghatározott nemzeti szakpolitikai keret című program. Available at: 
http://www.kormany.hu/download/a/0c/e0000/A%C3%9CINK_fin.pdf 
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optimistic. The low penetration scenario counts on having 17,000 CNG vehicles by 2020 to increase to 

122,000 by 2030. The realistic scenario then expects 34,000 CNG vehicles in 2020 and 284,000 in 2030. 

Hungary has also specific plans for its LNG vehicle fleet that should at least consist of 350 N3 category 

vehicles by 2020 to grow to 2,300 by 2030, in addition to which the country also expects the 

appearance of LNG fuelled buses. 

5.7.3 Assessment of the policies 

Hungary is a major exporter of biogasoline, primarily produced from maize. Its consumption in 2015 

was 52.1 toe yet produced 246 toe of the commodity. The country is also an exporter of biodiesel, but 

only exports about 10% of the produced commodity. The blending mandates for both gasoline and 

biodiesel stipulate a maximum 4.9% blending rate based on energy terms. 

TABLE  6:  B IO FUELS  PROD UCTIO N ,  U SE  AND BLE ND I NG  M AN DATES I N HU NGARY  

    Production Consumption Balance Market Blending 

Biogasoline (toe) 246 52.1 193.9 Export 4.9% on energy terms 

Biodiesel (toe) 131.2 121.4 9.8 Export 4.9% on energy terms 

 

Considering the climate competitiveness of the different fuels, the report determines that e-mobility 

has the lowest emissions of carbon dioxide per 100 km. Gasoline and diesel has carbon dioxide 

emissions of 17.84 and 15.01 kg per 100 km, compared to which electricity emits 10.72, CNG 15.47 kg 

of CO2. The share of nuclear power in the Hungarian electricity mix is rather large, thereby providing a 

low-carbon base for charging electric vehicles. The domestic natural gas production is however, not 

significant and on a declining trend, therefore the vast majority of the commodity needs to be 

imported from rather long distances, raising the carbon content of the fuel. 

Hungary’s alternative fuel support policies are concentrated on e-mobility and related infrastructure. 

There is first of all a maximum EUR 5,000 subsidy given to consumers purchasing electric vehicles, for 

which the registration tax has been lifted, and electric vehicle owners and operators also do not have 

to pay the annual circulation tax. For businesses that operate electric vehicles the VAT of the charging 

costs can be redeemed and discounted electricity tariffs for night time charging are also available. 

These measures are also complemented by municipality level initiatives that permit the free parking 

and charging in certain cities. The support for CNG is less formalised, and only in 2017 was there a 

change initiated that the excise duty levied onto CNG can be redeemed if CNG is used in given 

applications, such as public transportation. 

5.7.4 Recommendations for further development 

Hungary is a key country when it comes to transportation in the Danube Region, as it is through 

Hungary that the Western Balkan states are connected to the rest of Europe and the TEN-T network 

as well, consequently, infrastructure development is a priority in the country if interoperability is to be 

achieved. As it seems though, Hungary has been overly ambitious when setting its targets and plans 
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for both infrastructure development and the number of vehicles within the national vehicle stock. 

Given the current standing and expected future developments, even reaching the 2020 targets of the 

low penetration scenarios appear to be challenging. The climate competitiveness of e-mobility in 

Hungary justifies the government’s predominant focus on the sector when it comes to alternative fuel 

development, however, it is also telling that the CNG sector has developed itself more and achieved a 

higher penetration within the portfolio, even though formalised support is not available for CNG in 

Hungary for passenger vehicles, in fact the excise duty rates have been raised for the fuel in 2013. 

Given the already high level of support to e-mobility, it is questionable whether the current policies 

are effective in achieving their goals, despite following the theoretical order of support measures 

correctly. Overall though, Hungary seems to be committed to decrease the carbon emissions of its 

transport sector, as it seemed to have endorsed all alternative fuels in its National Alternative Fuels 

Policy Framework. 

5.8 Ukraine 
Ukraine provides for a mixed picture with its current alternative transport sector. The country is one 

of the least prosperous within the Danube region, having a GDP per capita of EUR 1,915 per person. 

The country is sparsely populated at 73.8 people per km2. Motorways as such are not available in the 

country, high speed roads even if they are double carriageways are rarely separated by steel barriers 

in the middle. Despite the absence of motorways, the country has an extensive network of E-roads, 

with lengths totalling up to near 5,000 km. Freight within the country is transported via rail, 80% of the 

goods are carried this way. The remaining 20% is split between road trucking and shipping, the former 

having a larger overall share. The rail services occupy a similarly important position in transporting 

passengers, as it is the most popular transport method for passengers at 41.2%, closely followed by 

passenger cars at 40.5%. Public transportation also has one of the highest shares within the Danube 

Region, almost 20% of passengers having chosen this method of transportation in 2015. There is no 

complete accessible data about the age structure of vehicles in Ukraine.  The average vehicle in the 

country is 19.6 years old, which is significantly higher, than the average of the examined region. 

5.8.1 Assessment of the infrastructure 

Ukraine has a well-developed CNG market, but its e-mobility infrastructure is still considered immature, 

despite significant and astonishing growth in recent years in the country. There are 361 slow charging 

points within Ukraine as of Q1 2017, which is further enriched by 108 fast chargers with capacities 

greater than 22 kW. With regards to CNG, there are 203 of publicly available filling stations. LNG or 

hydrogen filling stations are not currently available in the country. As Ukraine is not part of the EU, it 

is lacking a national alternative transport policy framework, hence the current status of the market 

with regards to expected development cannot be determined. 

5.8.2 Assessment of the vehicles fleet 

As of Q1 2017, Ukraine has 3,161 BEV in operation, the statistics however, do not reveal PHEV vehicles, 

and thereby the data should be considered only with caution. The country is equipped with 387,981 
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CNG vehicles though, having a rather long history in Ukraine. However, it is mainly M3 category buses 

and larger vehicles that are equipped with CNG power trains, the smaller vehicle categories utilise less 

often natural gas as a transport fuel. Consequently, the vehicle to filling station ratio is rather high, 

1,911 when considering all vehicles, however, the indicator shrinks to 96 when only M1 and N1 

category vehicles are considered. The significance of this is that buses and other large vehicles are 

often refilled using publicly not available CNG filling stations, as opposed to M1 or N1 category vehicles 

that mostly refill at publicly available stations. Similarly to the case of the infrastructure though, the 

country does not have specific plans with regards to the numbers of alternative fuel vehicles that it 

wishes to have and the deadlines by which goals should be met. 

5.8.3 Assessment of the policies 

Ukraine is producing biogasoline in small quantities, and is an importer of the commodity. Blending 

mandates have not yet been set in the country nor for gasoline nor for diesel. There have been several 

plans that have been postponed several times to introduce E5 into the country, now the date by which 

the new fuel should be available on the market is 2019. 

In Ukraine both CNG and e-mobility are viable options to decrease the greenhouse gas intensity of the 

transport sector. Compared to gasoline and diesel that have an emission intensity of 17.84 and 15.01 

kg of CO2 per 100 km, respectively, CNG’s emission intensity is estimated to be 14.44, while e-mobility’s 

12.99 kg of CO2 per 100 km. The advantage of the alternative fuels compared to traditional fuels is 

rooted in the fact that Ukraine is producing a large share of its gas demand from domestic sources and 

that nuclear power has a high share within power generation, which is also complemented by some 

gas fired and renewable generation, decreasing the emission content of electric vehicles. 

F IG URE 11:  CARBO N DIOX IDE  EM ISSI O NS O F FUELS  I N UK RAINE   
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To date, our research did not manage to reveal specific and targeted policies that aim to set the 

Ukrainian transport sector onto a more sustainable path. Introducing a blending mandate for gasoline 

can be considered as being one, despite the fact that the introduction has been postponed multiple 

times. Other than that and based on market intelligence, much of the development as observed in the 

case of e-mobility is driven by private sector investment, while the size of the CNG market is rather the 

result of previous and not current economic policies. 

5.8.4 Recommendations for further development 

Considering the economic and political situation in Ukraine, it is arguable that the development of the 

alternative transport sector is not a priority. Nevertheless, the country has a good basis for 

development with its rather large and advanced CNG sector, and it is also encouraging that the e-

mobility market developed on the basis of private sector investment. Considering the uncertainties 

with regards to the long-term gas supply of Ukraine, further enhancement of the CNG sector is not 

suggested, however, support for electrified transport can be formalised in a government support 

scheme. From the perspective of the Danube Region though, investments into the e-mobility sector 

will need to be concentrated on the western border of the country, an area which was not targeted by 

recent private sector e-mobility investments. Focusing on e-mobility will provide for some carbon 

emissions benefits and will also allow for some degree of energy security improvements. 

5.9 Croatia 
Croatia is a middle income country within the Danube Region, having had EUR 10,900 per head as its 

GDP figure in 2015. The country is relatively sparsely populated at only 74 people per km2 on average. 

There are 1,310 km of motorways in the country, 2,251 km of E-roads, of which 58% are the motorways. 

80% of the national ware transport is carried out through road transportation, the rest being rail, while 

the share of road transport in the international transport is even larger at 85%, the rest being rail. The 

dominance of passenger cars are also unquestionable when looking at the number of passenger 

kilometres travelled, 85% of the journeys were completed this way, public transportation had a share 

of 12%, while rail’s significance was only 3%. The passenger vehicle fleet is predominantly composed 

of rather old vehicles, as 59.1% of the vehicles were older than 11 years. 5.7% of the vehicles were less 

than 2 years old, 8.6% were 3-5 years old and 8.6% of them were 6-10 years old. Overall therefore 

most passenger journeys are carried out by passenger vehicles that are on average likely to be older 

than 10 years. 

5.9.1 Assessment of the infrastructure 

As of Q1 2017 there have been 226 electric vehicle charging points in Croatia, 202 of which have been 

regular chargers and only 24 of them have been fast chargers, with a performance of 22 kW or above. 

At present there are 2 CNG filling stations in the country. Croatia currently does not have any LNG or 

hydrogen filling stations. 
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With regards to e-mobility, Croatia seems to be on track in meeting its target numbers. The Croatian 

National Policy Framework on Alternative Fuels Infrastructure30 stipulates that there should be 222 

regular chargers on the roads by 2020, added to which there also should be 74 fast chargers. These 

numbers should increase to 434 and 168 by 2025, and further to 554 and 252 by 2030, respectively. 

With regards to CNG, the country is planning to add 13 stations by 2020 to the most important urban 

centres, and further 19 stations at 11 locations by 2025 to provide for the fuel needs along the TEN-t 

network as well. The country also has specific plans with regards to LNG development, adding 2 filling 

stations by 2025 to Zagreb and Rijeka, and further 4 stations by 2030 to other municipalities along the 

TEN-T network. They emphasize though that these developments will be subject to market demand 

and if necessary, the installation of mobile LNG filling stations will be also considered, if deemed more 

economically feasible. It is important to emphasize though that much of the LNG development in 

Croatia will be the subject to the development of the fuel in the shipping sector, where much of the 

demand for LNG will originate from. 

5.9.2 Assessment of the vehicles fleet 

Croatia so far has a modestly developed alternative fuel market. There are a combined number of 360 

electric vehicles in the country, 222 of which are BEV vehicles and 138 of them being PHEVs. There are 

also 300 of CNG vehicles registered in the country. Currently, there are not any LNG vehicles in the 

country, and although the National Policy Framework mentions 4 hydrogen fuel vehicles, in the 

absence of fuelling installations, these are likely to be utilised for research purposes rather than actual 

daily usage. Currently in Croatia, there are 0.96 electric cars for every publicly available filling station, 

which is considered to be low, hence the current charging infrastructure could service more vehicles 

as well. With regards to CNG, there are 110 vehicles for every filling station, which is also considered 

to be low, the current infrastructure could service more natural gas driven vehicles as well. 

Unfortunately, the Policy Framework does not provide quantitative targets for how many vehicles in 

each alternative drivetrain category Croatia expects to have by the specified deadlines, quantitative 

targets are only available for the charging and refuelling infrastructure. 

5.9.3 Assessment of the policies 

Biofuels in Croatia only play a minor role in the transportation sector. Accordingly, the country does 

not produce any biogasoline and its imports are also rather small, only 1.3 toe in 2015. The country 

does produce small quantities of biodiesel, 15.4 toe in 2015, however, its consumption was 9 toe 

higher, thus having to import the commodity. Importantly, the blending mandate for gasoline is rather 

low, standing at only 0.9% as of 2016, but biodiesel has higher rates at 3.94%, both of them expressed 

based on calorific value. 

                                                           
30  O Donošenju Nacionalnog Okvira Politike Za Uspostavu Infrastrukture I Razvoj Tržišta Alternativnih Goriva U 
Prometu. Available at: http://narodne-novine.nn.hr/clanci/sluzbeni/2017_04_34_748.html 
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In terms of climate competitiveness both electricity and natural gas have a true application potential 

in the country. Based on our calculations gasoline and diesel emits 17.84 and 15.01 kg of CO2 per 100 

km according to our methodology. Compared to these, the emission intensities of both e-mobility and 

CNG are considerably lower, standing at 7.89 and 13.33 kg per 100 km respectively. Most of the 

electricity in Croatia is being produced from hydropower plants, thereby providing for the low overall 

carbon content of the electricity produced. The country is also a rather large natural gas producer, 

although production levels have been dropping, but the output levels are large enough to provide for 

the majority of domestic consumption, thereby the import of natural gas from long distances is not 

required to a great extent, lowering the carbon content of CNG as well. 

Similarly to the vehicle fleet and infrastructure, the support policies are rather modest for alternative 

fuels as well, although there are a lot of proposals of how alternative fuels should be developed in the 

country. At present though, the only materialised support is that vehicles with zero local emissions do 

not have to pay a registration tax, hence it is only BEVs that are enjoying these benefits. Although the 

national strategy does stipulate that the purchase of vehicles will be financially supported until the 

market share of the specific technology reaches 1%, the amount and conditions with which this 

financial support would be provided are unknown. In addition, the strategy details that the needed 

infrastructure to meet at least the minimum level of infrastructure along the TEN-T network will be co-

financed by the government. 

5.9.4 Recommendations for further development 

For Croatia, both CNG and e-mobility could effectively reduce the carbon emissions from the transport 

sector, therefore the support for both of the technologies is justified. Considering the current state of 

the infrastructure the report argues that the Croatian goals can be effectively met by the specified 

deadlines. However, as the infrastructure development is only considered to be a secondary step in 

the support mechanisms, it is arguable that the country should soon formalise the planned financial 

measures and help the vehicle purchases with targeted subsidies besides the tax benefits that are 

already channelled into the sector. Croatia could also be a key country with regards to LNG 

development: along with the greening of the shipping sector, LNG could also enter the trucking sector, 

for which the appropriate development of the Krk LNG terminal will be a key factor, not only for the 

country but for the wider Danube Region as well. 

5.10 Serbia 
Serbia has a rather modest alternative fuels market at present, and there is a lack of clear goals and 

targets where the country would develop itself in this regard. The country’s GDP suggests rather low 

levels of economic development within the region. Serbia is relatively sparsely populated at 93 people 

per km2 on average. The country has 693 km of motorways and 1,887 km of E-roads, of which 37% are 

the motorways. The age structure of the vehicle fleet suggests rather low investment rates into the 

sector: only 3% of the vehicle stock is less than 2 years old, 7% is between two and five years old, 21% 

of them are 6-10 years old, and a rather large, more than 2/3 of the vehicles are older than 10 years 
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old. This suggests that supposedly, alternative fuel vehicles should replace vehicles that are on average 

more than 10-12 years old, a turn that is unlikely to happen given the economic situation of the country. 

F IG URE 12:  AGE STR U CTU RE OF PASS E NGER VEHICLE  FLEET  I N SERBI A AS O F 201531 

 

5.10.1 Assessment of the infrastructure 

Serbia currently has 4 electric chargers combined, one of them being a fast charger charging above 22 

kW, while the other three are juts regular chargers. While the proportion of the chargers are ideal 

between fast and regular charging, clearly the numbers should be stepped up in order to provide for 

meaningful charging opportunities in the country. The country has a more numerous CNG charging 

infrastructure, counting 18 of such stations, concentrated mainly in the capital area. Presently the 

country does not have any LNG or hydrogen filling stations. Further, as Serbia is not part of the EU, it 

has not submitted targets with regards to its alternative fuels sector development. 

5.10.2 Assessment of the vehicles fleet 

The alternative vehicle fleet of Serbia reflects the modest infrastructure that the country is equipped 

with and also the fact that there are more CNG filling stations as there are e-mobility charging points. 

In Q1 2017 there have been a combined number of 878 CNG vehicles in operation, which were 

complemented by 114 BEV and 90 PHEVs. As a result of the low number of publicly available chargers 

in the country, the vehicle to charger ratio has the highest value in Serbia at 28.5 vehicles per point, 

which is considered to be almost three-times greater than the ideal. For CNG, the index suggests that 

there are too few vehicles per station, in which case the number of vehicles are first suggested to 

increase. At present, there are not any LNG or hydrogen driven vehicles in the country. Similarly to the 

                                                           
31 UNECE.2017. 2017 inland transport statistics. 
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case of the infrastructure, Serbia does not have specific and official targets with regards the number 

of alternative fuel vehicles it wishes to achieve. 

5.10.3 Assessment of the policies 

Biogasoline and biodiesel for transport purposes are not currently produced in Serbia, despite 

agricultural potentials and blending mandates so far have not been set either. Bioethanol that is 

produced in the country is mostly used for pharmaceutical purposes or in the beverages industry. 

Based on the climate performance of the different fuels in Serbia, one may argue that the 

underdevelopment of the e-mobility sector is actually a benefit for the country, as on a well-to-wheel 

basis electric cars are estimated to have greater emissions than any other fuel: electricity emits 18.53 

kg of CO2 per 100 km, whereas gasoline and diesel have 17.84 and 15.01, respectively. CNG has 

emissions levels that are slightly above the levels of diesel, 15.28 as opposed to 15.01 kg of CO2 per 

100 km, however, the emission reductions of particulate matter and nitrogen oxides may justify the 

usage of CNG as opposed to diesel. Conclusively therefore, electrified transport may only be a viable 

and useful alternative in Serbia, if the emission intensity of the generation mix decreases, if that is not 

the case, the greening of the transport sector may achieve perverse incentives. CNG could be 

considered an alternative, however, the sector is hindered by energy security views in the country. 

Serbia currently does not have any direct and government-lead initiatives for the development of its 

alternative fuels sector, therefore the role of private sector investment is highly appreciated. Tesla has 

for instance announced to install a set of its super chargers in the Balkan, from which Serbia is also 

expected to benefit. In addition, the Green Balkanika project aspires to connect the capitals of the 

West Balkan region with one another and also to Western European destinations, such as Munich. 

These private sector investments will prove to be essential in giving the first push for market 

development. 

5.10.4 Recommendations for further development 

Private sector investments though in e-mobility does not achieve the basic principles of alternative 

fuels in Serbia, as based on our calculations, e-mobility has higher emissions intensity per 100 km than 

even conventional liquid fuels. It is therefore pivotal that before e-mobility gains wide-scale 

governmental support, the electricity sector should be set onto a more sustainable path, or the 

charging infrastructure should be developed in a way that guarantees with green certificates that the 

charged electricity’s emission levels are below that of the Serbian average. With this in mind, CNG may 

have a more prominent role in Serbia for a prolonged time if the carbon intensity of the electricity 

sector cannot be effectively decreased in the short term, however, the increased use of the commodity 

may not provide for a change in energy security considerations, which is also an important aspect in 

developing an alternative fuels sector. Nevertheless, CNG may also be of relevance, as Serbia borders 

countries that already have established CNG markets, such as Bulgaria, and the development of the 

sector in Hungary is also underway. 
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5.11 Romania 
Romania’s entire territory lies within the catchment basin of the Danube, hence forming an integral 

part of the Danube Region as well. The country is considered a low income one within the Region, 

having had EUR 8,600 per head as the GDP figure in 2015. The country is sparsely populated at 83 

people on average per km2, and considering the size of the country is not penetrated excessively with 

motorways, having only 747 km of them, which forms only 12% of the network of 6,193 km long E-

Roads. Road transport is the most prevalent mode in national freight transportation, closely followed 

by rail. In international ware transportation, most of the goods are transported by road as well, but 

riverine transport has a higher share in this case and only about 10% of international goods are 

transported via rail in the country. The dominance of passenger cars in passenger journeys is also 

excessive at nearly 82%, followed by 14% of public transportation and 4% of rail transportation. The 

passenger vehicle fleet appears to be old: 2/3 of the vehicles are older than 11 years old, and 92% of 

the vehicles are also older than 6 years. 

TABLE  7:  MODAL  SPL IT  O F  FRE I GH T AND PASSE NGER TRAN SPO RTATION I N RO M ANIA  

      Road/Passenger car*  Rail Inland water/Public t.* 

National ware transport (mt-km)  12 068 9 957 2931 

Int. ware transport (mt-km) 26 955 3 211 6 846 

*Transported passengers (%) 81,7% 4,8% 13,5% 

 

5.11.1 Assessment of the infrastructure 

Romania has a very modestly developed alternative fuels sector, hence its related infrastructure has 

significant potential to be scaled up. In terms of charging points the country is relative well-supplied, 

having 795 regular chargers and 9 fast chargers. Despite that the country is generally rich in natural 

gas resources and a large share of domestic production as well, there are only 2 operational CNG 

stations. As of Q1 2017 there are not any LNG or hydrogen stations in the country. Despite having 

published a regulation in relation to the directive of 2014/94/E32, Romania did not provide quantitative 

targets that it wishes to achieve, and will only submit such plans to the European Commission by 2019, 

consequently, the report is unable to determine progress made towards the development of the 

alternative fuels infrastructure. 

5.11.2 Assessment of the vehicles fleet 

Compared to the status of the Romanian alternative fuels infrastructure, the alternative vehicle stock 

is perhaps even more modest. There is a combined number of 245 electric vehicles in the country, 107 

of which are BEVs and 138 are PHEVs. Despite the low numbers, Romania is one if the few countries 

within the Danube Region where PHEVS are more prevalent than BEVs. There are also 20 CNG vehicles 

                                                           
32 Lege Nr. 34/2017privind instalarea infrastructurii pentru combustibili alternativi. Available in M.Of. nr. 214, 
Partea I, din 29.03.2017. 



            

MINISTRY OF FOREIGN AFFAIRS AND TRADE 

OF HUNGARY 

   

55 

  

 

registered in the country, and at present there are not any LNG or hydrogen driven vehicles. Thanks to 

the high number of electric chargers and low numbers of vehicles, the vehicle to station ratio is rather 

low at 0.12, in fact is the lowest index of the countries which have any charging infrastructure. For CNG, 

the vehicle to station ratio could not be interpreted, as the CNG vehicles that operate in the country 

are not reported to be M1 or N1 category, hence are likely not to take advantage of the publicly 

available infrastructure. Similarly to the case of the infrastructure, the national strategy does not 

provide for quantitative targets for the number of expected vehicles, hence progress towards the 

targets cannot be assessed. 

5.11.3 Assessment of the policies 

Romania is a small producer of both biogasoline and biodiesel, requiring though imports in both cases 

to meet domestic demand. The blending mandates reflect the European average at 4.5% and 6.5% for 

gasoline and diesel, respectively. 

Considering the composition of the electricity and natural gas sectors in Romania, both e-mobility and 

natural gas provides for significant emissions reductions compared to traditional gasoline and diesel. 

Gasoline has carbon emissions of 17.84 kg of CO2 per 100 km, diesel somewhat lower emissions at 

15.01, compared to which e-mobility emits 9.28 kg and CNG 12.39 kg of CO2 for every 100 km travelled. 

As mentioned earlier, Romania is endowed with a large natural gas resource base, the country uses 

the commodity in its electricity generation portfolio as well, and coupled with a solid nuclear and 

hydropower basis, the emission intensity of the country is rather low. Also, as the domestic production 

of natural gas is sufficient to meet domestic demand, the well-to-tank emissions of natural gas are also 

favourable when used as a transportation fuel. Romania should capitalise on both of these 

characteristics when further developing its alternative fuels sector. 

With its support policies, Romania is entirely focused on promoting e-mobility. There is an EUR 4,450 

subsidy available for the purchase of BEVs and EUR 1,100 for the purchase of PHEVs in addition to 

which full-electric and hybrid vehicles are exempt from paying registration tax upon purchase. The 

ownership tax is also payable on a carbon emissions basis, which also favours the development of 

other alternative fuels. Previously, there also has been a tax refund scheme in place for charging 

stations operators and installers, refunding maximum EUR 2,500 in the case of regular chargers and a 

maximum of EUR 30,000 in the case of fast chargers. Currently, however, this scheme is not in effect 

anymore. 

5.11.4 Recommendations for further development 

The report argues that Romania should first of all prioritise the exact formulation of its alternative fuels 

framework policy and provide quantitative targets which the industry should aspire to achieve. 

Considering the 2019 deadline, Romania will lag behind by three years compared to other nations that 

have submitted their framework policy on time. The country though has a good basis for development, 

as both of the alternative fuels under consideration result in rather significant emissions reduction, 
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and if Romania oriented itself more towards natural gas based transport, it could pursue energy policy 

and security aspirations, without compromising climate policy objectives. It is ideal that there is already 

support for the purchases of electric vehicles, and the tax refunds for charging points have also reached 

their objectives, considering the high number of charging points in the country. Counting on these 

successes, and especially because of the domestic availability of the fuel, similar support measures 

should be given to natural gas based transport. Efforts in this area should be concentrated on the 

support for vehicle purchases, as CEF funded projects already aim to install CNG filling infrastructure 

in a number of locations in the country. 

5.12 Moldova 
Moldova has the lowest GDP per capita among the Danube Region countries, with only EUR 1,681 per 

head in 2015. The country is relatively densely populated at 128 people per km2, however, double 

carriageway motorways do not penetrate the country. National goods are transported primarily on the 

road network having an 80% share, the rest belonging to the railways sector, the share of riverine 

transport is insignificant. International ware transport is exclusively carried out using the road 

infrastructure, however the 2,893 mt-km of freight carried in 2015 suggests that Moldova does not lie 

in the focus point of international freight transport. In terms of passenger transport, the share of public 

transportation is bigger than any of the other categories, having 55%, while passenger cars accounting 

for 42% and railway 3%. The age structure of the vehicle fleet is the oldest among all countries, 78% of 

the vehicles are older than 11 years old, and 95% of the vehicles are also older than 6 years, suggesting 

a slowly renewing passenger vehicle stock. 

5.12.1 Assessment of the infrastructure 

Moldova has limited infrastructure at present when it comes to alternative fuels. In Q1 2017 there has 

been only one publicly available electric charging point, with an output of less than 22 kW. The CNG 

infrastructure is more numerous, having 17 publicly available filling stations. At present there are not 

any LNG or hydrogen filling stations and as the country is not part of the EU, specific targets for 

alternative fuels development are not available. 

5.12.2 Assessment of the vehicles fleet 

With regards the alternative vehicle fleet, the research did not reveal any credible source that reported 

the number of electric vehicles in the country. Arguably, there are certainly a few dozen of such 

vehicles in the country, however, as such vehicles are unlikely to be officially on sale, they are most 

likely to be import vehicles, hence the difficulty in estimating their low numbers as well. With CNG, 

there are more vehicles, numbering 2,200 M1 and N1 category vehicles. At present there are not any 

LNG or hydrogen fuelled vehicles in the country. Considering the natural gas vehicle fleet, Moldova has 

the third best vehicle to stations ratio at 129 vehicle per station. Albeit the third best position, the 

index suggests a low utilisation level of the infrastructure. As the country is not part of the EU, it did 

not set specific targets for the number of alternative fuel vehicles to be achieved. 
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5.12.3 Assessment of the policies 

At present Moldova does not produce any biogasoline or biodiesel domestically and blending 

mandates of first generation biofuels have also not been set as of 2017. 

Should Moldova opt for the development of its e-mobility and further amelioration of its CNG sector, 

both of these alternative fuels would provide for rather moderate climate benefits based on our 

estimations. Gasoline and diesel have emission factors of 17.84 and 15.01 kg CO2 per 100 km, 

respectively, compared to which e-mobility provides for 15.64 and CNG for 16.34 kg of CO2 per 100 

km. The relatively high levels of emissions from electricity is explained by the fact that the generation 

in Moldova is almost entirely fuelled by natural gas, with almost no other alternative source within the 

generation mix. In addition, the country does not produce any natural gas, all of which is imported and 

hence raising the well-to-wheel emissions factors for alternative fuels. Overall therefore, should the 

government promote the development of e-mobility or CNG, slight emission benefits will be accrued 

when gasoline powered vehicles are replaced, however, the emission benefits compared to diesel are 

unlikely to be realised. 

F IG URE 13:  WELL -TO-WH EEL  EMI SS ION I NTEN SITY  OF FUEL S I N  MOLDOVA  

 

To date, the report did not reveal any specific measures that promote the development of the 

alternative fuels sector within the country.  

5.12.4 Recommendations for further development 

Should Moldova decide to opt for measures that further the advancement of alternative transport, it 

is suggested that the policy measures follow the hierarchy of the support policies: first of all providing 

for the reduction of the fixed cost of the vehicles, then removing infrastructure bottlenecks, then 
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easing the usage of such vehicles with local incentives, such as granting access to areas where generally 

traffic is restricted. Considering the age structure of the vehicle fleet, the alternative transport sector 

could be potentially boosted with a scrappage program that specifically targets the replacement of 

vehicles. In the first phase of the programme, which realistically should last for at least ten years, the 

replacement of fuel inefficient vehicles should be targeted. The report argues that the replacement of 

gasoline or diesel vehicles to alternative fuels is only realistic with scrapping programmes beyond 2030 

for Moldova. 

5.13 Montenegro 
Montenegro is one the smallest countries within the Danube region and is also one of the more 

developed ones with EUR 5,748 as its per capita GDP level in 2015. The country is sparsely populated 

at 48 people per km2 on average and is not well penetrated by high-speed roads, as the country is 

lacking motorways, but five E-roads cross the country. For national ware transport, it is railway that is 

the most significant having transported 112 mt-km of goods in 2015, which was followed by road 

transportation at 69 mt-km. At the international level, road transport is more prominent, having had 

52 mt-km in 2015, which was followed by rail only at 34. As the country’s rivers are non-navigable, 

riverine transport did not have any share in the transportation of goods, both national and 

international. In terms of passenger transportation, 57.6% of voyages were completed by passenger 

cars, followed by 42.4% of railway transportation. The age structure of the vehicle fleet is similar to 

that of Serbia, shedding light onto a rather aged stock of vehicles: 72.7% of the vehicles are older than 

11 years old and only 8.5% of the vehicles are younger than 5 years old. 

5.13.1 Assessment of the infrastructure 

Currently Montenegro is not equipped with any alternative fuel chargers or stations. The electric 

vehicles that are found in the country are most likely to be charged at home. As the country is not part 

of the EU, it did not declare national plans with regards to the development of the charging or filling 

infrastructure into the future. The spread and development of the CNG infrastructure is hindered by 

the absence of a natural gas distribution system, which at present can only be overcome via innovative 

SSLNG infrastructure. 

5.13.2 Assessment of the vehicles fleet 

As of Q1 2017, Montenegro is reported to have 38 BEVs and no other alternative fuel vehicles. As the 

country is not part of the EU, it did not set targets to be achieved by 2020 and beyond in relation to 

Directive 2014/94/EU. As the alternative fuel infrastructure is missing, vehicles to station ratios are not 

calculated. 

5.13.3 Assessment of the policies 

Montenegro is not a producer of biogasoline and biodiesel and nor are there any blending mandates 

with regards to the usage of the fuels, at present. 
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Should Montenegro decide for the development of its alternative transport sector, from a climate 

policy perspective, it is e-mobility that will provide for the greatest levels of emissions reductions, given 

the current mix of the electricity generation portfolio in the country, emitting 13.83 kg of CO2 per 100 

km, which is considerably lower than the emission intensity of gasoline and diesel, at 17.84 and 15.01 

kg of CO2 per 100, respectively. The beneficial emission intensity of the country is a result of the 

relatively large share of hydropower that complements coal fired generation. Despite the country not 

having a natural gas grid, if such an infrastructure would be established, it is likely that the emission 

intensity of CNG would be higher than diesel but lower than gasoline at 16.34 kg of CO2 per 100 km. 

The country is lacking natural gas reserves, and hence the commodity would need to be imported from 

rather large distances as well, raising the emission intensity of the fuel. 

Given the low level of development in the alternative fuel sector in the country, private sector projects, 

such as Green Balkanika could have a great significance in providing the impetus for growth in the 

industry, however, at present we are not aware of any such projects that are underway in Montenegro. 

5.13.4 Recommendations for further development 

Montenegro’s degrees of freedom with regards to its alternative fuels development is rather limited. 

CNG as a technology is basically entirely ruled out, because of the absence of the national gas grid in 

the country. This could be overcome by SSLNG infrastructure, however, it is arguable that consumers 

would be reluctant to use natural gas as a fuel as they do not have experience of the use of the 

commodity in its other potential applications either. The generation portfolio of the country allows for 

e-mobility to have emissions reductions, however, in a country where rail has twice the importance in 

national ware transportation than road and in passenger transport railway also rivals passenger cars, 

it is perhaps arguable whether it is road transport that needs to be made more green, or the 

modernisation of the railway system could also yield similar climate benefits. 

5.14 Bosnia and Herzegovina 
Bosnia has an underdeveloped alternative fuels sector. The country’s GDP rate per head was EUR 3,500 

in 2015, signifying the relatively low levels of development. The country is sparsely populated at 69 

people per km2 on average, having only 50 km of motorways in total, which comprise only 9% of the 

E-roads in the country. Transport statistics unfortunately are not readily available for the country, the 

UNECE database suggests that in 2015 there were 3,405 mt-km of goods carried on road in Bosnia-

Herzegovina, however, a more detailed division of the data is not available. Regardless, this combined 

value of national and international freight transport is not significant, it is the third of the amount that 

travels through Croatia, and is only comparable to Serbia in size. The age structure of passenger 

vehicles sheds light onto a rather aged vehicle stock: 69.2% of the cars are older than 11 years, and 

only 8% of them are younger than 5 years. 
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5.14.1 Assessment of the infrastructure 

Bosnia and Herzegovina has a modest alternative fuel sector, which is also reflected in the currently 

available infrastructure. There are only 4 e-mobility charging stations in the country, 3 of them being 

regular chargers and one of them being a fast charger. The electric charging points comprise the entire 

alternative fuels sector in the country, as there are not any CNG, LNG or hydrogen filling stations in the 

federation. Similarly to other Balkan states, Bosnia and Herzegovina does not have predetermined 

targets with regards to the alternative fuels sector development. 

5.14.2 Assessment of the vehicles fleet 

The modest alternative fuels infrastructure is coupled with a modest alternative vehicle fleet. In Q1 

2017 there have been 42 BEVs and 33 PHEVs available in the country, which was complemented by 35 

CNG vehicles, despite the lack of a publicly available filling stations. The vehicle to charger ratio in 

Bosnia is 10.5, indicating that the electric vehicle stock could indeed further grow without 

compromising the charging opportunities of incumbent users. Currently, Bosnia and Herzegovina does 

not have any specific plans with regards the number of alternative fuel vehicles they wish to have.  

F IG URE 14:  NUMBER  O F ALTERNATIVE  FUEL  VEHICLES I N BOSNI A HERZEGOVI NA  

 

5.14.3 Assessment of the policies 

Bosnia and Herzegovina does not produce any biodiesel or biogasoline at the moment and blending 

mandates are also not set in the country to be used in gasoline or diesel, and the research did not 

reveal any specific plans which targeted the introduction of biofuels in the fuel mix. 

Bosnia and Herzegovina is in a difficult situation if the country is faced with setting up an alternative 

transport policy or strategy. The electricity mix of the country is as such, 2/3 of the power is produced 
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in coal power plants, the rest being hydropower. Consequently, the emissions from e-mobility are 

significantly larger at 23.58 kg of CO2 per 100 km than the emissions from gasoline and diesel at 17.84 

and 15.01 kg of emissions. CNG could also not be a widely available solution for the country as the 

extent of the natural gas grid in the country is highly limited and concentrated near the capital and as 

the entire amount of natural gas is imported into the country, the well-to-wheel emissions of natural 

gas are also rather significant at 16.34 kg of CO2 per 100 km. Overall therefore, without significant 

investment into the electricity generation portfolio, or the enlargement of the natural gas grid, 

alternative fuels are unlikely to provide for emission benefits in Bosnia and Herzegovina. 

The research is not aware of any specific plans or strategies of Bosnia and Herzegovina that envisage 

the greening of the transport sector within the country, therefore similarly to Serbia, private sector 

initiatives that also deployed the current electric chargers in the country, will be of pivotal importance 

in the coming years. 

5.14.4 Recommendations for further development 

The report argues that at present Bosnia and Herzegovina should not initiate a targeted alternative 

mobility strategy, as none of the reasonably available technologies provide for an ideal solution: 

natural gas availability is fragmented in the country and the composition of the electricity sector is as 

such that e-mobility would lead to excessive carbon emissions. Therefore, it is arguable that first 

national energy policies or strategies should aim to lower the carbon content of the generated 

electricity and make natural gas also available in more available in the country. Only along with these 

developments should alternative fuels be introduced in the country. 

5.15 Bulgaria 
Bulgaria is considered to be a middle to low income country within the Danube Region with EUR 6,600 

as its per capita GDP figure. The country is sparsely populated, with only 65 people per km2 on average. 

There are 610 km of motorways in Bulgaria, which represent 21% of the 2,926 km of E-roads in the 

country. Road transport is the dominant form of transport both nationally and internationally, with 

only rail having a rather significant share in national freight transport, but insignificant at the national 

level. In terms of passenger transport, passenger cars are the most popular with a share of 80%, to be 

followed by public transportation with a 17% share and rail transportation with a 3% share. The age 

structure of the national vehicle fleet points to a rather aged fleet: 87.7% of the vehicles are older than 

10 years old, only 8.5% of them are 5-10 years old and only 3.8% are less than 5 years old. Comparably, 

in Austria 22.6% of the passenger vehicles are less than 5 years old. 

TABLE  8:  MODAL  SPL IT  O F  FRE I GH T AND PASSE NGER TRAN SPO RT I N BULGAR IA  

      Road/Passenger car *  Rail Inland water/Public t.* 

National ware transport (mt-km)  7 172 2 514 23 

Int. ware transport (mt-km) 25 125 683 342 

*Transported passengers (%) 80,4% 2,5% 17,1% 
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5.15.1 Assessment of the infrastructure 

Bulgaria is relatively well supplied with alternative fuels infrastructure. Although in most countries it is 

the electric chargers that are the most numerous, in Bulgaria they are considered the minority with 

only 18 regular chargers and 4 fast chargers. CNG stations are more numerous in numbers with 112 

stations nationwide, which is now also complemented by an LNG station in the town of Ruse. Hydrogen 

stations are not available in the country. Despite being part of the EU, the country’s commitments in 

relation to the 2014/94/EU directive on the development of alternative fuels infrastructure are not 

publicly available, thus the report is unable to determine progress measured against the set targets. 

5.15.2 Assessment of the vehicles fleet 

The EAFO database suggests that Bulgaria in Q1 2017 had only 38 electric vehicles on its roads, of 

which only 23 were BEVs and 15 of them were PHEVs, if counted as the new vehicles registrations since 

2012. This number however, contrasts significantly with newspaper articles of 2017 that estimate the 

number of electric vehicles to be close to 800, potentially highlighting the size of the market for used 

electric vehicles in the country. Taking into account the official number of electric vehicles in the 

country, there are two stations for each vehicle which is below the ideal 5, however, when the non-

official source with 800 vehicles is considered, there are 36 vehicles per station, which is considered to 

be too high and far from the ideal of 5 vehicles per publicly available charging point. With regards to 

CNG, there are 61,320 CNG vehicles in the country, which makes up a rather large, 2% of the M1 

category and 1% of the M3 category of the national fleet. The vehicle to station ratio for CNG is 545, 

suggesting a well-balanced CNG market in Bulgaria. Again, as the country did not make available its 

National Policy Framework for Alternative Fuels, it is difficult to ascertain the progress made against 

the there proposed targets. 

5.15.3 Assessment of the policies 

Bulgaria is not a major producer of biogasoline and biodiesel, the domestic production is not enough 

to make up for the domestic consumption of the commodity, requiring imports of both biofuels. The 

blending mandates reflect the European average, being 7% and 6% on a volumetric basis for gasoline 

and diesel, respectively. 

Bulgaria’s electricity mix and natural gas portfolio provides for rather moderate emissions benefits for 

alternative fuels compared to regular gasoline and diesel. The emission factors for the latter two are 

17.84 and 15.01 kg of CO2 per 100 km, which compare to emissions intensity of 16.78 for e-mobility 

and 16.05 for CNG based transport. Coal has a rather high share in Bulgaria’s power generation mix 

and the country has limited natural gas production, therefore the natural gas is supplied by Russia 

almost in its entirety and the imports from long distances raise the carbon content of the fuels. 

Bulgaria currently provides little support for the development of the alternative fuels sector. Electric 

vehicles are exempt from the annual circulation tax, however, further measures are not provided for 

e-mobility. The CNG sector has also developed despite any significant centralised support for the 
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technology. Previously, CNG was not subject to excise duty in the country, however, when this measure 

has been eradicated, the fuel did not lose from its popularity.  

5.15.4 Recommendations for further development 

Given the relative climate incompetitiveness of the alternative fuels in the country, the lowering of the 

carbon emissions from the transport sector in Bulgaria are suggested to start with the renewal of the 

rather old vehicle stock. Arguably, a newer national passenger vehicle fleet with lower fuel 

consumption and better mileage could provide for lower emission levels. As a second step, it is 

suggested that an alternative fuels strategy is preceded with measures that lower the emission levels 

of electricity generation. Given the current circumstances, the change of gasoline vehicles with 

alternative fuel ones is justified, however, the diesel fuel performs better with regards to carbon 

dioxide emissions, but of course is associated with higher levels of local pollutant emissions. It is 

however suggested that the country capitalises on its already developed CNG market, with the use of 

biogas the carbon content of the fuel can be effectively lowered. Also, as the country is an important 

transit route for freight transport, the deployment of LNG filling stations will be essential.  
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6 Factors that influence the prospects for interoperability at the 

regional level 
Realistically, the region has two options with regards to alternative fuels, electric mobility and natural 

gas. First generation liquid biofuels really only provide for a short term solution, without any kind of 

beneficial technological lock in effect that could ensure long term emission reduction, while many EU 

countries do not seem to be committed as of yet to develop hydrogen supply chains on a large scale, 

with a few exceptions. Thus, in giving overall recommendations at the regional scale, the report will 

only consider these two alternative fuels. 

6.1.1 Emission intensity of alternative fuels compared to gasoline and diesel 

While it is e-mobility and natural gas that provide a real alternative to crude oil based transport, 

however, the climate performance of the fuels differs greatly across the countries within the region. 

The well-to-wheel carbon-dioxide emissions per 100 km considering an average M1 category 

passenger car and its real-life fuel consumption suggest that e-mobility is superior to the generally less 

carbon intensive diesel fuel in 9 of the 14 countries within the region. In 3 instances, e-mobility 

provides inferior climate performance compared to diesel and in 2 instances gasoline proves to have 

lower carbon dioxide emissions. Despite this divergence, e-mobility does provide for a larger degree 

of energy security than natural gas. CNG is superior to gasoline in all instances, however, the carbon 

dioxide savings are questionable relative to diesel, though natural gas has the advantage of being free 

from particulate matter and nitrogen oxides emissions are also lower. Countries that lack natural gas 

production capacities perform worse in CNG’s climate competitiveness, therefore the inferior carbon 

dioxide emissions also couple with a greater level of energy insecurity within these countries. 

Despite this divergence in energy security issues and carbon dioxide emissions between natural gas 

and e-mobility, both of the technologies have a future within the alternative transport sector of the 

Danube Region. E-mobility should provide for the primary means of alternative personal transport and 

therefore should gain wider acceptance within the M1 and N1 vehicle categories. Natural gas, on the 

other hand will provide for a cost efficient reduction of not only greenhouse gases but local emissions 

as well.  
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F IG URE 15:  WELL -TO-WH EEL  EMI SS IONS O F F UELS  I N DANUBE REGIO N COU NT RIES 33 

 

6.1.2 Absolute emission levels 

Having established the well-to-wheel emission factors for each alternative fuel in each of the Danube 

Region countries, it is worth to take this analysis further and find the fuel that provides the overall 

lowest emission levels in absolute terms across the Danube Region. Not only is the Danube Region 

heterogeneous in economic terms, but the size of the domestic vehicle fleets are rather diverging as 

well: Germany has more than 44 million passenger vehicles, while Montenegro has less than 200 

thousand, therefore the extent varies greatly to which a country is contributing to the overall emission 

levels. 

To carry out the analysis the report used the number of passenger cars as available through the UNECE 

transport statistics. For the purposes of the analysis it was assumed that the passenger vehicle stock 

is made up entirely of VW Golf vehicles, which are available in electric, CNG, gasoline and diesel 

versions as well. Furthermore, it was assumed that the vehicles uniformly have an annual mileage of 

15,000 km. While the research is aware of the drawbacks of this methodology (heterogeneity of vehicle 

fleet, different driving habits in countries, etc.) it argues that the methodology is valid. More relevant 

results could have been yielded if the analysis resorted to the annual vehicle-kilometres that passenger 

cars are running in each country, however, the data sources for this unit of measurement is highly 

fragmented and is not available uniformly for all Danube Region countries. For the purposes of the 

                                                           
33 Source: Eurostat, ENTSO-E, European Commission 
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analysis the report also estimated the current emissions of the vehicle fleet at the Danube Region level. 

This was done so by splitting the current vehicle stock into its four constituent fuel technologies as of 

the most recently available numbers per the UNECE database, then again assuming the 15,000 km 

annual mileage, the consumption values as mentioned before and the emission intensities of the fuels. 

If for a country the split between gasoline and diesel vehicles was not available (Slovakia, Bulgaria, 

Ukraine and Montenegro), then the report assumed a 50%-50% share of the two fuels in the current 

vehicle stock. 

F IG URE 16:  EST I M ATED ABSOLUTE  EMI SSIO N LEVEL S  OF THE  FOUR  FUELS  I N TH E  DANUBE REGIO N  

 

Our analysis based on the above mentioned methodology found that overall at the Danube Region 

level it is e-mobility that provides for the lowest overall emission levels and a nearly 50 million tonnes 

decrease considering the current estimated emission levels of the fleet. Should all passenger vehicles 

be equipped with gasoline engines, the estimated annual emission levels are 220 million tonnes of CO2, 

which decreases to 185 million tonnes of carbon dioxide if all passenger vehicles were diesel vehicles, 

the latter being lower than current emissions, and the former being higher than current emissions. 

Compared to these values, our results suggest that CNG would emit 190 million tonnes of carbon 

dioxide annually, compared to which electric cars have a lower overall emission intensity of 160 million 

tonnes of carbon dioxide. Despite electrified transport outperforming natural gas in the Danube Region 

context and also despite the fact that diesel outperforms CNG slightly in absolute emission levels, the 

usage of the latter fuel is not justified because of its nitrogen oxides and particulate matter emissions 

that do not characterise natural gas as a fuel. 
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6.1.3 Availability of the vehicles to consumers in specific countries 

One of the greatest obstacles to further development in the alternative fuels sector in the Danube 

Region countries is the availability of the vehicles from the primary market to consumers. The 

economic heterogeneity of the countries within the Danube Region is exemplified not only in the GDP 

figures as presented in the previous chapter, however, the economic strength and significance and 

related purchasing power is also reflected in the availability of AFVs on the primary markets in the 

respective countries. Car manufacturers and vehicle dealers are less likely to provide alternative fuel 

vehicles for sale in a country with lower purchasing power, as in these countries the infrastructure to 

use these vehicles, government incentives to ease the usage of these cars are not yet available.  

The below table shows the availability of Volkswagen Golf in its four fuel variant and whether the 

model with the selected powertrain is available on the primary market to be purchased by consumers. 

There are only four countries: Germany, Austria, Czech Republic and Slovenia where all four versions 

are available for purchase. Interestingly, the CNG variant is available in Slovenia, even though as 

demonstrated before the country has a rather limited CNG fleet and filling infrastructure. There are 

also 5 countries where the gasoline, diesel and electric powertrains are available, but the CNG version 

is not. These countries are: Slovakia, Bulgaria, Hungary, Romania and Croatia, basically those EU 

countries where the purchasing power is lower than in the previously discussed four countries. In non-

EU and countries of the Western Balkans, alternative fuel variants of the VW Golf are not available on 

the primary market, but in some cases even gasoline and diesel versions are not available. While 

Moldova does have an official VW dealership, the Golf is not up for sale, while the research failed to 

find any official dealership in Montenegro. In Ukraine, only the gasoline version is available, while in 

the Western Balkans, with the previously mentioned exceptions, only gasoline and diesel versions are 

available for purchase. 

While it is important to recognize that the report here only showed the availability of the VW Golf and 

its four powertrain variants, however, the trends are similar in the case of other brands that have 

alternative fuel vehicles in their portfolio. Affluent consumers that can afford the more expensive AFVs 

are key early adopters of the technologies in any country, and the availability of these vehicles only 

through secondary markets, perhaps with a less developed service infrastructure as well may be a 

hindering factor for further development. 
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TABLE  9:  AVAILAB IL ITY  O F  VOLKSWAGE N GOL F AND ITS  FOUR  ENG I NE  VARI ANT S FOR  PU R CH ASE  I N 

THE  DAN UBE REGIO N COU NTRIES  

  GDP/capPPP USD 2016 Gasoline Diesel Electricity CNG 

AT             50 078    

DE             48 730        

CZ             34 711        

SI             32 885        

SK             30 632        

HU             26 681        

RO             23 626        

HR             23 596        

BG             19 199        

ME             16 854        

RS             14 512        

BA             12 075        

UA               8 272        

MD               5 334        

6.1.4 Economic competitiveness of fuels in the Danube Region 

From one aspect, the market development potential of alternative fuel vehicles in the region depends 

on the economic competitiveness of the fuels. Assuming an average purchase price of a VW Golf and 

its four engine variant in each of the countries, the report assumed that the vehicles are used for 5 

years, driven 15,000 in each year and use the filling and charging infrastructure of only the country 

where the car was purchased. If the vehicle was not available for purchase in any country, the average 

purchase price of the other countries was used, resulting in the following costs per 100 km averaged 

out over the Danube Region countries. At the regional level it can be observed that considering the 

parameters of the analysis, conventional drivetrains are still the most economically competitive. 

Gasoline provides for the lowest costs per 100 km, followed by diesel and CNG. Electric mobility though 

is the least competitive of the four technologies, therefore justifying the support for these vehicles 

that many nations within the Danube Region already provide, but the technology is still the most 

expensive one despite the direct purchase subsidies available. CNG on the other hand in some 

countries competes effectively with diesel, having lower overall costs in the Czech Republic and 

Germany. Despite studies that point to the fact that the cost advantage or disadvantage of alternative 

fuels is not currently a decisive factor in purchasing such vehicles, many countries in the Danube Region 

are indeed price sensitive when it comes to transportation, exemplified by the size of the import 

second hand vehicles market compared to new vehicle purchases. Increasing the annual mileage could 
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help the returns on the car investments to turn positive earlier (compared to gasoline or diesel 

vehicles) and well within 10 years for instance in the N1 vehicle category, where the annual mileage is 

considerably more than 15,000 km per year, often being twice as much than in the M1 category. From 

a purely economic perspective, the usage of alternative fuel vehicles is only viable in niche markets 

that are characterised by well above the average annual mileage.  

F IG URE 17:  CO ST  OF  PU RCHASI NG AN D OPER ATI NG AN AVER A GE M1  C ATEGORY PASSE NGER  C AR 

IN THE  DANUBE  REG ION STATES GIVE N C URRENT  FUE L  CO STS 34 

 

6.1.5 Vehicle to filling stations and charging points ratios given the current 

infrastructure 

The European Union Directive on the deployment of alternative fuels infrastructure stipulates that 

ideally there should be 10 electric vehicles per every publicly available charging point, therefore this 

study considers this ratio as well the standard that should be followed. For CNG, von Rosenstiel et al.35 

finds that in well-developed and properly functioning CNG markets, there are close to 1,000 natural 

gas vehicles per publicly available filling station, however, filling station operators and thus the overall 

market is likely to stay in business if there are close to 500 vehicles per publicly available filling station.  

Given the currently available infrastructure for e-mobility, the Balkan states stand out as having the 

highest ratios in the number of battery electric vehicles (BEVs) per publicly available charging stations. 

These ratios should be decreased from the current levels to reach the ideal 10 vehicles per charging 

                                                           
34 European Oil Bulletin, Eurostat and CNG retailers 
35 von Rosenstiel, D.P., Heuermann, D.F., Hüsig, S. 2015. Why has the introduction of natural gas vehicles failed 
in Germany? – Lessons on the role of market failure in markets for alternative fuel vehicles. Energy Policy 78:91-
101. 
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point. However, it is also evident that countries with what would be considered as developed e-

mobility markets need to increase efforts to raise their electric vehicle stock, as the current 

infrastructure appears to be adequate for the number of electric vehicles currently in operation. 

F IG URE 18:  NUMBER  O F BAT TERY  ELECTRIC  VEH I CL ES PER  PUBL I CLY  AVAILABL E  CHARG ING 

POINTS 36 

 

The situation is similar with regards to CNG, the countries with the most developed CNG markets have 

mediocre levels of vehicles to fuel stations ratios. Bulgaria stands out from the analysis, having one of 

the most mature CNG markets in Europe, only to be seconded by Hungary. Countries that have a large 

CNG fleet and a high number of CNG filling stations though are likely to suffer from the underutilisation 

of their infrastructure, as there are not enough users to take advantage of the filling stations in 

Germany and Austria for instance. 
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F IG URE 19:  NUMBER  O F M1  AND N1  C ATEGORY  CNG  VEHICL ES  PER CNG  FU EL  STATIO NS 37 

 

Within the Danube Region, CNG may also be of particular relevance, as it is already a popular fuel in 

many of the countries within the region, as exemplified by the density of the filling stations. CNG 

stations are both rather widely available both in the Western and Eastern part of the region, perhaps 

only lacking significant infrastructure in the centre of the region. As a result, the report is proposing 

that CNG can become an ideal alternative fuel in some non-EU member states of the Danube Region, 

given the current infrastructure and experience with the fuel. Ukraine and Moldova already have 

sufficient infrastructure and a rather large vehicle fleet is as well. Serbia has close to 20 CNG filing 

stations, which is almost twice as much as the currently available number of stations in neighbouring 

Hungary. However, considering the climate performance of CNG in the Danube Region countries, the 

report argues that CNG may only have a long term perspective as a fuel in the public transportation 

sector. CNG has the advantage of being free of particulate matter emissions when burned and the 

ignition process is also characterised by lower NOx emissions. These two characteristics make CNG an 

ideal fuel to be used in larger vehicles where batteries provide for insufficient energy densities, yet the 

emissions of local pollutants are of pivotal importance, such as in the case of urban environments. 
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F IG URE 20:  DENSITY  O F CNG  F ILL I NG  STATIO NS WIT HIN THE  DANUBE  REG ION  

 

6.1.6 Diverging support policies for alternative fuels in the Danube Region 

One of the most basic requirements for the interoperability of alternative fuel vehicles in the Danube 

Region is the appropriate support at the national level that have the capacity to assist the development 

of these technologies. The below table shows whether a country has all the three required levels of 

support as introduced in section 4.4 for e-mobility and CNG. From this table it is also evident that most 

of the countries within the Danube Region promote e-mobility as the primary means of alternative 

transportation, while support for CNG is usually only materialises in reduced excise duty levels, which 

can be considered as a way to decrease the cost of operations, therefore has been classified as level 3 

support. All EU countries in the Danube Region provide level 1 support, which is usually a fixed subsidy 

for the purchase of BEVs and PHEVs, which is also further supported through registration tax benefits 

or ownership taxes. Level 2 support is not yet targeted in many countries, however, the report argues 

that in order for most of the goals to be met with regards to the availability of charging infrastructure, 

government support will need to be formalised in this area as well. A good example would be the 

Hungarian initiative, where the cost of development for the charging infrastructure can be considered 

as a decreasing factor for the corporate tax basis. Level 3 support is provided in a number of EU-

member Danube Region states, however, there are also diversions within the countries themselves, as 
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these measures are often local incentives with the local governments and municipalities being the 

administrators of these measures. As mentioned earlier, the support for CNG is much less formalised, 

partially as a result of the fact that in a few applications, natural gas based transportation is already 

economically viable, mostly in the public transportation sector. In private passenger transportation, 

the support for CNG is not as widely available. Some countries, such as Austria help the purchase of 

CNG vehicles if they are procured for business purposes, while in the Czech Republic companies do not 

need to pay the annual road tax if they use alternative fuel vehicles. 

TABLE  10:  AVAIL ABIL ITY  OF THE  S UG GESTE D POL IC Y  HIER ARCHY FOR  ALTERNATIV E  FUELS 

DEVELOPME NT I N D ANUBE  REGIO N CO UNTRI ES  

 E-mobility Natural gas 

Austria 3/3 1/3 

Bosnia and Herzegovina 0/3 0/3 

Bulgaria 1/3 0/3 

Croatia 2/3 0/3 

Czech Republic 1/3 1/3 

Germany 3/3 1/3 

Hungary 3/3 1/3 

Montenegro 0/3 0/3 

Romania 1/3 0/3 

Serbia 0/3 0/3 

Slovakia 2/3 2/3 

Slovenia 3/3 0/3 

Moldova 0/3 0/3 

Ukraine 0/3 0/3 

6.1.7 Inconsistencies and commonalities in trends and proposed targets in EU countries 

With regards to electric mobility in all reviewed countries, the research revealed that BEVs are already 

more popular vehicles than PHEVs, which is somewhat surprising, considering that given the 

technological status quo of the vehicles that now make up the market. One would expect that from a 

consumer perspective, BEVs have more limited applicability compared to PHEVs and therefore are less 

numerous in the early phase of the market development. Contrary to this, however, BEVs are more 

popular than PHEVs, which has two implications. First of all, when developing a network of charging 

infrastructures, the more limited range of BEVs should be taken into consideration, and therefore the 

spacing of such infrastructure with a distance of at least but more preferably 100 km from each other. 

The denser infrastructure in the Danube Region could also be justified by the fact that second hand 

electric vehicles will likely to be increasingly popular in the less prosperous parts of the Danube Region. 
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The batteries of these vehicles though are unlikely to provide their nameplate capacity, hence also 

justifying the somewhat denser publicly available charging infrastructure. 

The report argues that as there are rather large inconsistencies in the proposed AFV and related 

infrastructure targets in EU countries, the optimal level of infrastructure and even the technologies 

under consideration may vary considerably among countries, thereby making the strives for 

interoperability more difficult. Very few countries for instance have specific targets for the number of 

LNG filling stations to be developed, Hungary being a notable exception. But while Hungary plans to 

have at least 163 LNG filling stations by 2030 according to the low penetration scenario, it is contrasting 

significantly for instance with the plans of Austria who plans to have less than 5 of such stations by 

2025, although the country have a similarly long motorway network, almost equal length of E-roads, 

and Hungary having only 30% more of the TEN-T network routes. According to the international freight 

transport statistics though (below table), the amount of international and cross-trade transport is 

significantly more in the Czech Republic then in Austria, thereby one may think that the Czech Republic 

plans to install more LNG filling stations. This is however, not the case, as the proposed targets is 14 of 

such stations by 2030, only 10% of the proposed minimum target for Hungary. 

TABLE  11:  INTER NAT IONAL  FRE I GHT  TR ANSPO RT STATIST IC S  FOR THE  DANUBE  REGIO N COU NTRIES 

(MILL IO N TONNES KM IN  2015,  UNLESS OTHERW ISE  NOT ED) 38 
 

National International - loaded and unloaded Cross trade 

Austria 14843 2128 190 

Bosnia-Herzegovina 3405 

Bulgaria* 6826 9836 9879 

Croatia 4055 4411 1954 

Czech Republic** 15401 27840 10316 

Germany* 263024 41530 3813 

Hungary 10366 14899 11993 

Moldova* 1414 2893 n/a 

Romania 12068 14570 10629 

Serbia* 503 2336 28 

Slovakia 5211 14044 12940 

Slovenia 2069 8448 6630 

*2014,**2013 

There are also similar inconsistencies within the proposed CNG targets. For instance, Austria deems 

that the 165 publicly available stations are adequate for interoperability and further development of 

the segment is not required. Our indices suggest that the utilisation rates of the current infrastructure 

is low, thereby the further widening of the network from an economic point of view is not justified. 

                                                           
38 UNECE 2017 
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The Czech Republic in contrast plans to add 195 stations by 2030 to the already existing stock of 150, 

which could be justified considering that the country already has a vehicle stock of more than 17,000 

which contrasts to Austria’s stock of just over 5,000 M1 category CNG vehicles. Countries, such as 

Croatia or Slovenia though only plan to install 34 and 14-16 CNG filling stations in total, which are 

significantly lower targets even if we take into consideration the size of the countries and the length 

of the road network system that cross the countries. There overall seems to be less diversion in the 

targets of electric vehicles and its infrastructure, perhaps as a result of these targets being higher in 

numbers and therefore more rounded up, but EU countries whose national framework policy is 

publicly available uniformly envisage an indeed bright future for electric mobility. Nevertheless, the 

report argues that it is pivotal that such inconsistencies in the targets are harmonised so that a clear 

and concise aim is visible to neighbouring countries as well when they are considering setting their 

own targets. 
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7 Suggested evolution of transport policies targeting alternative 

fuels in the Danube Region 
The interoperability of electric and natural gas vehicles in the EU countries of the Danube Region will 

be accomplished along the core TEN-T network by 2025, as a result of the requirements put forward 

in Directive 2014/94/EU, however, similar advancements are not expected in the non-EU member 

states of the region. While in past developments interoperability focused on establishing and 

enhancing physical connections, with the current carbon challenge of the transport sector 

interoperability will also require cooperation in relation to the AFVs that are meant to solve the 

challenge. Due to the economic reality though, it is likely and already evident that EU countries will be 

the flagbearers for shifting towards more sustainable transport practices. It therefore should not be 

expected that non-EU countries develop their own charging and filling infrastructure, international 

assistance is required in the area. 

Developing alternative fuel technologies and vehicles are meaningless without an appropriate filling 

and recharging infrastructure that allows for these vehicles to circulate without significant limitations 

in their performance and mileage. It is the network of these individual infrastructure elements that 

create the basis for interoperability. It is through the TEN-T core and comprehensive networks that the 

EU wishes to enhance and allow for the seamless connection of its member states. In recent years, the 

TEN-T networks have been indicatively extended into third countries as well, recognising that through 

the increased mobility of employees, tourism and road haulage the EU and neighbouring countries 

together form a transport system. Thus, the core TEN-T network now indicatively penetrates Serbia 

(Figure 21), while the comprehensive network connects Bosnia Herzegovina, Montenegro, Moldova 

and Ukraine to the core European transport routes.  

Considering the present legal framework that govern the TEN-T network, there are two obstacles that 

stand in the way of alternative fuels development in third countries outside the European Union, and 

thereby also limiting the extent to which interoperability may be achieved within the region. First of 

all, it is by no means required that the comprehensive network is equipped with alternative fuel 

charging or refuelling infrastructure by any specific deadline, as the greening of the comprehensive 

network is not a general priority as described in Article 10 of Regulation (EU) No 1315/2013, however, 

Article 19 stipulates that the “introduction of new technologies and innovation for the promotion of 

low carbon transport” is a priority for the road infrastructure development in the comprehensive 

network. A large share of the TEN-T network that penetrate non-EU countries is indeed part of the 

comprehensive network, therefore this by itself creates a challenge. Most importantly however, Article 

8 sets down the basis for cooperation with third countries. Point 1 of Article 8 lists the conditions which 

allow for a project to be financially supported by the EU in a third country, however, the greening of 

the transport sector is not listed there as a condition, only Part 2 stipulates that the Union may 

cooperate with third countries to promote other projects, without providing financial support, in so 

far as such projects seek to (a) promote the interoperability between the trans-European transport 
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network and networks of third countries. As a result of these provisions, currently there is little room 

to provide for EU financed projects and infrastructure development that aims develop the alternative 

fuel infrastructure in third countries and therefore the legal framework should be altered. 

F IG URE 21:  INDIC ATIVE  E XTENSIO N TO THE  WESTER N BALK ANS  REGIO N O F TH E  COMP REH ENSIVE  

AND CORE NETWOR KS :  ROAD S ,  PORTS ,  R AIL  ROAD TE RMI NAL S AND AIR PORTS 39 

 

The study has shown though that putting emphasis solely onto level 2, infrastructure policies is not 

adequate and further measures that target the reduction of the fixed costs of the vehicles are also 

                                                           
39  Annex III – Vol 31/33 of Regulation 1315/2013 as available from the European Commission at: 
http://ec.europa.eu/transport/infrastructure/tentec/tentec-
portal/site/maps_upload/annexes/annex3/Annex%20III%20-%20VOL%2031.pdf 



            

MINISTRY OF FOREIGN AFFAIRS AND TRADE 

OF HUNGARY 

   

78 

  

 

essential. In formulating this level of support that falls almost exclusively into national jurisdiction, the 

report proposes that non-EU countries of the Danube Region shall also prepare a national policy 

framework about the future of their alternative fuels market they would like to see, in a non-binding 

nature. With the advancement of electricity and natural gas as a transport fuel, transport policies and 

energy strategies of countries can become inseparable from strives for sustainability in the electricity 

sector, or the energy security issues that characterise the supplies of natural gas. Consequently, the 

report proposes that under the Energy Union initiative, non-EU member states of the Danube region 

shall prepare a report by 2020 that similarly to the national policy frameworks of countries in relation 

to Directive 2014/94/EU should determine and set non-binding targets with regards to the alternative 

fuel sector development the country wishes to have. In setting these targets, the report proposes that 

deadlines should be set in a way that do not allow for the non-EU countries to fall behind significantly 

with their development of the alternative fuel markets. 

Based on the reviewed information, the report proposes that in the passenger vehicle category and 

transportation, it is electric mobility that should be promoted first and foremost in the Danube Region. 

It is this technology that EU countries are promoting the most at the moment, and from a climate 

perspective, it has also been established that given most of the countries in the region, e-mobility has 

a superior climate performance than CNG, not to mention that electric mobility also fairs better in 

terms of energy security then for instance natural gas, especially in the Eastern part of the Danube 

Region. E-mobility should be promoted only with the hindsight though that simultaneous efforts 

should also be concentrated on the greening of the electricity generation portfolio, as in 3 countries 

the emission intensity of electricity is currently greater than any other fuel.  

While the emphasis on the passenger transportation is placed on e-mobility, the report argues that 

both LNG and CNG have their role to play in the Danube Region alternative fuels transportation. CNG 

is already a popular technology and fuel in many non-EU member states as well, it is therefore 

expected that the commodity will continue to play an important role in the transport sector. In the 

long term however, the report proposes that CNG should mainly be used in the public transportation 

sector, an application area in which the fuel is already highly competitive, contributing with its lower 

NOx and PM emissions to the lower pollution levels within urban areas. In this application therefore, 

the international aspect of planning for interoperability is less pronounced, as CNG will likely service 

local fuel needs in the cities with well-defined ranges.  

LNG on the other hand is currently the only viable alternative to diesel based freight transport and 

therefore should be promoted within the Danube Region as well, whose countries serve as an 

important East-to-West freight transport route. Therefore, the report proposes to have the to-be-built 

LNG import terminal on the island of Krk in Croatia to be equipped with small-scale LNG infrastructure 

capacities from the beginning of the operation. This is in the interest of not only the operators of the 

terminal for whom SLLNG can be an additional source of revenue, but as the below map shows (Figure 

22), it is currently exactly the Danube Region states that lie the furthest away from European SSLNG 
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capable import terminals, therefore the Krk project could effectively fill this gap, especially considering 

the CEF-funded SSLNG projects in neighbouring countries. 

F IG URE 22:  D I STANCE O N PUBL IC  RO AD S FRO M TRU C K LOADI NG C APABLE  LNG  IMPORT 

TERMINAL S ,  W ITH THE  PL ANNED ITAL IAN AND  CROAT IAN TRU CK -LOADI NG FACIL IT IES  

 

To strengthen the efforts taken towards sustainable freight transport, the report proposes to have the 

network of the LNG Blue Corridor project extended into the Danube Region countries (Figure 23). The 

LNG developments in Hungary, Slovenia and Croatia could serve as the backbone of the network. First, 

the report proposes to establish a SE-NW corridor, as the cross trade freight transport is the most 

significant in this direction. To complete a corridor based on this and connect Turkey with the already 

existent LNG WE Blue and SoNor LNG Blue Corridors in Germany we propose that 8 additional LNG 

filling stations could be adequate to provide for the minimum level of interoperability. As the SE-NW 

freight transport is more significant in terms of numbers, we propose that the SW-NE corridor could 

be developed as a second step that could effectively connect to the Med-Blue LNG Blue corridor. In 

the first phase of the project, additional LNG infrastructure development is not required, as filling 

stations are already being developed via CEF projects in Croatia, Slovenia and Hungary. As a second 

phase to this project, the corridor can be extended into Ukraine. While the report generally supports 

the development of the LNG infrastructure, it should be noted that a thorough investigation of the 
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well-to-wheel emission factors of the fuel must be assessed before wide-scale application, especially 

considering the significant changes that have taken place on the LNG world market in the last 2-3 years. 

F IG URE 23:  PROPO SED LNG  BLUE  CORR IDOR S W IT HIN THE  DANUBE  REG ION 40 

 

To identify areas that are crucial to be equipped with alternative fuels infrastructure, we propose the 

following measures. For the Western Balkans countries of the Danube Region it is suggested to have 

those TEN-T core and comprehensive network segments to be equipped with electric charging 

infrastructure that connect the capitals within and beyond the region. For this to be realised, it is 

important that the TEN-T networks are not only indicatively extended into these third countries, but 

                                                           
40 Base map retrieved from Google Maps where map data was provided by 2017 GeoBasis-DE/BKG (2009), 
Google. Existing LNG Blue Corridors were drafted as per the project’s website: http://lngbc.eu/corridors. 
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have the same legal recognition as their EU counterparts, allowing for projects to be financed. For 

Ukraine and Moldova, the road networks that are indicatively part of the comprehensive part of the 

TEN-T network, we propose that in the spirit of interoperability, at least the capitals of these countries 

should be accessed via roads that are equipped with electric chargers (highlighted with yellow in the 

below map). This will require the Záhony-Lviv-Kiev and Sebes-Iasi-Chisinau routes to be equipped with 

electric chargers as a first step. In Ukraine to reach the capital would require 10-12 100 kW fast 

chargers. Within Moldova, 2-3 100 kW fast chargers would be required to reach the capital from 

Romania. Within Romania, there would be 6 fast chargers required along the Sebes-Iasi core network 

route to reach the Moldavian border, however, being a part of the core network, it is expected that 

the infrastructure development will take place as of the Directive 2014/94/EU. The report argues that 

given the current share of transiting freight through Ukraine and Moldova, the development of the 

LNG infrastructure is at present not a priority and the servicing of the SSLNG infrastructure in these 

countries would also be too costly given the distance from current infrastructure (Figure 22). 

F IG URE 24:  INDIC ATIVE  M AP O F THE  CO MPREHENSIV E  TEN-T  NETWOR K EXTE NDED I NTO UKRAINE  

AND MOLDOVA 41 

 

                                                           
41 Modified from the List of the 4 EU Core and comprehensive maps, Trans-European Transport Network – Roads. 
Available from the European Commission at: http://ec.europa.eu/transport/infrastructure/tentec/tentec-
portal/site/maps_upload/tent_modes/EU_A0Landscape2017_Roads.png 
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In the case of Serbia, the requirement is to have at least 12-15 electric charging points along the core 

and comprehensive parts of the TEN-T network. To allow for the transiting freight transport the report 

proposes to have at least 2 LNG filling stations deployed in Serbia, in the vicinity of Belgrade and Nis. 

In Bosnia Herzegovina, the requirement is to have at least 7-10 fast chargers. With these electric 

charging infrastructure developments in mind, it should also be remembered that while the 

interoperability with electric transport in both Serbia and Bosnia Herzegovina may be accomplished, 

but at the expense of higher carbon emissions, given the generation mix of the two countries at present. 

Finally, the report proposes that 5-7 fast charging points in Montenegro may be adequate to reach 

interoperability with electric vehicles. The amount of freight transiting through Montenegro and 

Bosnia Herzegovina does not justify the installation of an LNG filling station at present. To complete 

the SE-NW LNG corridor, the report proposes that 2 stations should also be developed in Romania, at 

least 1 additional in Bulgaria, and 1-1 stations in Germany, Czech Republic and Austria, however, as a 

result of Directive 2014/94/EU, it is expected that these latter EU countries will develop these filling 

stations, even if their intent to do so is either not yet reflected in their National Framework Policy for 

Alternative Fuels Development (Austria), or their details with regards to the framework policy are not 

yet available (Romania, Bulgaria). 

Based on market information and the projects that so far have received funding under the CEF, it is 

estimated that the complete installation cost of a 100 kW fast electric charger is EUR 50,000, while the 

deployment of an LNG filling station can be accomplished from EUR 1,000,000 at most. Considering 

these cost items, the below table shows that the infrastructure needs to allow for interoperability 

within the region account for EUR 10,350,000 with the assumption that EU member states will not 

individually invest in installing LNG infrastructure. This assumption may be of crucial relevance, as 

Directive 2014/94/EU allows member states not to develop the LNG infrastructure along the core TEN-

T networks should there be not enough demand, or the costs would outweigh the benefits accrued, 

including environmental ones, therefore the financial support of the LNG developments may be 

needed. When estimating the costs, the report assumed that in EU member states, the electric 

charging infrastructure will develop as a result of the provisions of the previously mentioned Directive. 

With regards the timing of the proposed developments, it is suggested that non-EU Energy Community 

states prepare their national roadmap for alternative fuels development by 2020. In the meanwhile, it 

is suggested that funds are earmarked in the next EU budgeting cycle that specifically target the 

development of the alternative fuels infrastructure in neighbouring countries which are already 

indicatively penetrated by the TEN-T Core and Comprehensive networks. We also propose that these 

developments in neighbouring countries should take place by 2025 so that non-EU states will not lag 

behind alternative transport development thereby also allowing the growing alternative fleet of EU 

countries to circulate in an ever larger part of Europe. 
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TABLE  12:  PROPO SED INFRASTRU CT U RE DEVELOP ME NTS TO A CHIEVE  INTERO PE RABIL ITY  O F 

ELECTRIC  AND  NAT URAL  G AS VEHI CLES IN  THE  DANU BE REGIO N  
 

Number of 
electric charging 

points 

Number of LNG 
filling stations 

Cost of 
electrification 

Cost of 
gasification 

Ukraine 10-12 0 EUR 600,000 n/a 

Moldova 2-3 0 EUR 150,000 n/a 

Serbia 12-15 2 EUR 750,000 EUR 2,000,000 

Bosnia and 
Herzegovina 

7-10 0 EUR 500,000 n/a 

Montenegro 5-7 0 EUR 350,000 n/a 

Bulgaria Dealt with 
through Directive 
2014/94/EU and 

the national 
alternative fuels 

framework 
policies. 

1 n/a EUR 1,000,000 

Romania 2 n/a EUR 2,000,000 

Germany 1 n/a EUR 1,000,000 

Austria 1 n/a EUR 1,000,000 

Czech Republic 
1 n/a EUR 1,000,000 

SUM 36-47 8 EUR 2,350,000 EUR 8,000,000 
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8 Appendix 1 - Calculation methodology for well-to-wheel 

emission factors 
The well-to-wheel emission factors per 100 km have been calculated using the below methodology. 

The well-to-wheel emission intensities are made up of two parts: the well-to-tank (WTT) and tank-to-

wheel (TTW) emission intensities. 

For the well-to-tank emission intensities, the report used the values as found in the JEC WTW study 

version 4a for electricity and natural gas and oil products42. For diesel, the pathway COD1 has been 

used, which translates into 88.6 g CO2e/MJ. For gasoline, the pathway COG1 has been used which 

translates into 87.1 CO2e/MJ. For gasoline and diesel, the report assumed that the emission intensities 

of these two fuels are the same in all countries under consideration, recognizing that due to the 

different refining technologies, natural gas and electricity mix of the countries this assumption is a 

simplification. For CNG, the report differentiated between domestically produced and imported 

natural gas, having calculated with pathway GMCG1 for domestic production and GPCG1a for imported 

natural gas. The share of these two indicators were split based on the share of locally produced and 

imported natural gas as in 2014, based on Eurostat data. 

The well-to-tank emission intensities for electricity has been determined in the following way. The base 

of the analysis was the net electricity production in Danube region countries, sourced from Eurostat 

and ENTSO-E. This was then complemented by the net heat production that was derived from power 

plants with combined electricity and heat production capabilities. This value then was taken to serve 

as the numerator in the emission intensity of electricity and heat production, which was 

complemented by the carbon dioxide emissions from the electricity and heat sector in the respective 

country in 2014 as published by the International Energy Agency in the CO2 Highlight publication. It is 

also important to mention that the emission intensities of the electricity and combined heat sector 

were calculated for all European countries that are part of the overarching European power grid. By 

taking the weighted average of each country, based on its share in the overall production, the average 

emission intensity of the European electricity and combined heat generation sector was established, 

which was later used to account for the emission intensities of the electricity imports into any of the 

Danube Region countries. As a second step, the total net electricity production was divided up based 

on ENTSO-E data into feedstocks, such as coal, gas, nuclear, renewables, etc. The national composition 

of the electricity generation was used to pair up the various feedstocks in the production with the 

carbon emissions from the production and distribution of the feedstocks to the power plants. To 

account for this, the KOEL, FOEL, OWEL, WxEL, NUEL and GxEL pathways were used, with the condition 

that the GxEL pathway was again differentiated based on the share of domestically produced natural 

                                                           
42  JEC – Joint Research Centre-EUCAR-CONCAWE collaboration. 2014. Well-to-tank report Version 4.a WTT 
Appendix 4: Description, results and input data per pathway. Available at: http://iet.jrc.ec.europa.eu/about-
jec/sites/iet.jrc.ec.europa.eu.about-jec/files/documents/report_2014/wtt_appendix_4_v4a.pdf 
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gas in the overall natural gas consumption of the country. These factors combined established the 

“well-to-power station” emission intensities for electricity in the Danube Region countries.  

To provide for the overall well-to-wheel emission intensities, the tank-to-wheel emission intensities 

were added in the following way. First of all, for the purposes of the analysis we chose 100 km as the 

functional unit, therefore we needed to have consumption values incorporated. The JEC study for well-

to-wheel emission intensity does provide for such data, however, we thought it would be better to use 

consumption data from real life applications. Throughout the study we have used the Volkswagen Golf 

as an indicator of the maturity of the alternative fuels market, as it is the only mass produced car which 

has gasoline, diesel, natural gas and electric drivetrains as well. In order to provide for consumption 

values, we have used crowed sourced data from spritmonitor.de, filtering for cars with a pre-specified 

engine category for gasoline and diesel (1.0 TSI, manual 6 shift; 1.6 TDI manual 5 shift). For CNG and 

electricity this filtering was not required as there are not any variants in engine sizes for the VW Golf, 

the filtering therefore concentrated on having the vehicles selected to be from the same series of 

production. The average consumption levels were thus derived for 100 km, and are presented in the 

below table. In order to provide for accurate tank-to-wheel emission levels, the report also needed to 

consider the efficiency losses along the electric chain. The report assumed a 15% distribution loss, 

which is the average Hungarian loss rate at low voltage levels, which was then further decreased by 

14.3% average charging loss as found in Sears et al. 201443, which is the average charging efficiency 

considering a wide range of climatic effects carried out at 220 V, which is the voltage level at which 

most of the charging events take place. Finally the report also assumed a 10% loss of efficiency for the 

electric motor and the battery during discharge. 

TABLE  13:  AVER AGE CO NSUMPTIO N VALUES U SE D I N  THE  ST UDY  
 l/100 km kg/100 km kWh/100 km 

Gasoline 6,33   

CNG  4,16  

Diesel 5,41   

Electric   15,91 

 

                                                           
43 Sears, J., Roberts, D. and Glitman, K. 2014. A comparison of electric vehicle Level 1 and Level 2 charging 
efficiency. 2014 IEEE Conference on Technologies for Sustainability. 


