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EXECUTIVE SUMMARY

The Energy Community Contracting Parties (CPs) have the obligation to reach binding targets
for the renewable energy share in gross final energy consumption by 2020 on the basis of the
Renewable Energy Directive (RED). For the transport sector, the binding target is a minimum
10% of renewable energy in transport (RES-T) by 2020. None of the CPs will achieve this
target.

The Energy Community has started considering the implementation of the revised
Renewable Energy Directive (EU) 2018/2001 (RED Il) on the promotion of the use of energy
from renewable sources. Currently, RED Il is not a part of the Energy Community acquis, but
the adaptation and transposition by the Contracting Parties is, however, envisaged. Assuming
for this study that the provisions of RED Il are transposed into the laws of the CPs without
changes, we develop roadmaps for each CP towards achieving the 2030 target for renewables
in transport in accordance with RED IL.

Energy consumption in transport is anticipated to grow in the CPs; in many, anticipated
growth is stronger by 2030 than RES-T consumption for target compliance. This would result
in a net increase in fossil fuel imports making even higher ambitions for RES-T potentially
beneficial economically by reducing fossil fuel imports, and in environmental terms.

The level of renewable energy consumption in transport in 2018% varies between the CPs
from 0 to 1.6%°. Biofuels consumption that does not comply with the provisions, notably on
sustainability, of RED, is not included in these figures. The regulatory basis for RES-T
development also varies between the CPs, from being at an early stage of consideration to
having regulatory frameworks with recently added major elements of RED. Provisions of
RED Il, which in some elements are different from RED or are new, and in other elements are
more ambitious, notably on sustainability requirements, have not yet been taken up in any
CP. In most CPs, no target for renewable energies in transport has been defined yet.

In all CPs, sufficient options are available to achieve RES-T targets compliant with RED II.
Policies for RES-T should be based on three pillars: biofuels, electricity and hydrogen.

For biofuels, RED Il shifts the focus away from crop-based biofuels towards advanced
biofuels: those made from a defined list of waste or residue-based or cellulosic feedstocks.

Electricity can be readily used in incumbent electric applications including rail, trolleybuses,
tramways and metros, or in battery-electric vehicles from passenger cars to delivery vehicles
to buses. The latter require the roll-out of a recharging infrastructure, and the introduction
of battery-electric vehicles into the fleet. Electricity consumption in transport is taken to be
renewable by RED and RED Il to the extent that the national electricity mix is renewable. This
provides for major synergies between policies aiming at increasing renewables in the
electricity mix and in transport. Also, there are synergies between general transport policies

2

3

latest available data for all CPs.

Based on the calculation methodology of RED including multipliers for certain fuels and applications.
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and RES-T policies, e.g. through promoting public transport and rail, including for freight
transport.

Hydrogen in transport using fuel cell-electric vehicles is in early phases of commercialization
world-wide, and shows major potential for decarbonizing transport in a complementary
fashion to battery-electric vehicles. A small contribution by 2030 and dynamic growth
thereafter is anticipated for hydrogen in road transport with a focus on road vehicles for
longer driving distances including passenger cars, and for heavy duty purposes such as trucks,
buses and coaches, and on non-electrified rail lines. Renewable hydrogen can also be used
to produce sustainable liquid fuels for aviation, shipping, etc.

Key policy elements to be implemented and enforced by the CPs include:
= blending obligation on fuel suppliers for renewable fuels,

= sustainability framework for renewable fuels,

= sustainability certification for renewable fuels,

= promotion of electric charging and hydrogen refuelling infrastructures and incentives for
battery-electric and fuel cell-electric vehicle purchase.

All elements of the regulatory framework should be in place by the end of 2022.

Complementary policies are recommended to be established in order to ensure target
achievement and maximum benefits to the CP economies. These may include:

= adjusting taxation and customs duty systems to provide incentives for renewable fuels
as well as electric and hydrogen vehicles, and disincentives for fossil fuels,

= financial incentives through grants, subsidies and loans,
= clear permitting rules for electric charging and hydrogen refuelling infrastructure,
= communication and information campaigns on renewable fuels and vehicles,

= lighthouse projects at local/ municipal level, the establishment of zero or low emission
zones in urban areas for reduced air pollution,

= professional and academic training,
= technical inspections of vehicles (both electric and conventional), etc.

Policies should be revised and possibly adjusted around 2025 based on a policy evaluation.
The regular revisions of the National Energy and Climate Plans are the appropriate
instrument for monitoring success and ensuring 2030 target achievement.

Additional benefits of achieving 2030 RES-T targets include the reduction of fossil energy
import dependence, additional national value creation, new or enhanced national value
chains with related economic benefits and job creation, and additional contributions to the
national climate targets.
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At Energy Community level, we recommend
= including RED Il into the Energy Community acquis,

= encouraging CPs to implement all provisions of RED Il into national law by the end of
2022, and defining a RES-T target for 2030 on this basis,

= facilitating the exploitation of synergies between the CPs in introducing RES-T,

= promoting good practices from other CPs and globally for the benefit of the CPs.
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Introduction

1 INTRODUCTION

The Energy Community, established on 1 July 2006 by the European Union (EU) on the one
side and Albania, Bosnia and Herzegovina, Georgia, Kosovo**, North Macedonia, Moldova,
Montenegro, Serbia and Ukraine (the “Contracting Parties” — CPs) on the other side, extends
the European Union internal energy market to the Contracting Parties.

The mission of the Energy Community is to create an integrated and sustainable pan-
European energy market providing a framework that is capable of attracting investments for
stable and continuous energy supply. Furthermore, the Energy Community strives to improve
the environmental situation in relation with energy supply in the region and foster the use of
renewable energy and energy efficiency.

The Contracting Parties of the Energy Community have committed to meet the targets and
obligations arising from the Energy Community acquis comprising the EU legislation in
network energy (electricity, gas, oil), environment, climate, competition, renewable energy,
energy efficiency and statistics.

In addition to a general obligation of the Contracting Parties to achieve targets for renewable
energy by 2020°, there is a specific target for renewable energy in transport (RES-T) of 10%
by 2020 based on the Renewable Energy Directive (RED) of 2009. None of the CPs will achieve
this target.

The Energy Community has started considering the implementation of the Renewable Energy
Directive recast (EU) 2018/2001 of 21 December 2018 on the promotion of the use of energy
from renewable sources (RED ll), together with the Clean Energy Package, including the
Governance Regulation®. The governance mechanism of the regulation is based on integrated
National Energy and Climate Plans (NECPs) covering ten-year periods starting from 2021 to
2030. The CPs are currently drafting the first NECPs, following the Recommendation of the
Ministerial Council of the Energy Community 2018/1/MC-EnC on preparing for the
development of integrated national energy and climate plans by the Contracting Parties of
the Energy Community

RED Il has revised the sustainability criteria for biofuels, and has significantly enhanced the
options for renewable electricity and renewable fuels of non-biological origin’ (RFNBO)
including hydrogen to contribute to the RES-T targets. It has set an overall target of 14%

4 *This designation is without prejudice to positions on status and is in line with UNSCR 1244/99 and the ICJ
Opinion on the Kosovo* declaration of independence

5 Decision D/2012/04/MC-EnC of the Energy Community’ Ministerial Council on the implementation of Directive
2009/28/EC and amending Article 20 of the Energy Community Treaty

6  Regulation (EU) 2018/1999 of the European Parliament and of the Council of 11 December 2018 on the
Governance of the Energy Union and Climate Action

7 RED Il Art. 2 defines: “renewable liquid and gaseous transport fuels of non-biological origin” means liquid or
gaseous fuels which are used in the transport sector other than biofuels or biogas, the energy content of which
is derived from renewable sources other than biomass”.
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renewable energies in transport by 2030, albeit with options for Member States to adjust
that target. A number of options and limitations are defined in RED Il to achieve this target,
including most notably limitations for biofuels from food and feed crops. For biofuels, RED Il
shifts the focus away from crop-based biofuels towards advanced biofuels: those made from
a defined list of waste or residue-based or cellulosic feedstocks.

The European Union is currently developing the details of the European Green Deal, which
aims to make the European Union climate neutral by 2050 by turning climate and
environmental challenges into opportunities, and making the transition just and inclusive for
all. Based on a set of policy initiatives by the European Commission, climate ambitions by
2030 are anticipated to be increased, which includes adjustments to RED II.

As an early response to the European Green Deal, and more generally significant
transformation of approaches to energy development around the globe, Ukraine has
adopted the “Ukraine 2050 — Green Energy Transition Concept — Ukraine Green Deal”. The

document sees this transition as “both a challenge and an opportunity for Ukraine” ®

This study has the overall objective of reviewing the current status of RES-T in the Contracting
Parties and of developing a roadmap for each CP for increasing the renewable share in
transport to a level compliant with RED Il by 2030. It is assumed for the analyses of this study
that the provisions of RED Il are transposed into CP laws without changes.

This report provides information and results covering all CPs in the first 5 chapters:

= Areview of the current status of RES-T in the CPs, and development of projections of
RES-T share development by 2030 (chapter 2);

= A description the main characteristics of different types of renewable fuels, and
identification of the RES potentials in each CP for use in transport (chapter 3);

= A review of good practices in increasing RES-T shares in Europe and globally
(chapter 4);

=  An overview of the options combining renewable fuels and transport (sub-)sectors
(chapter 5).

Each of the subsequent chapters provides specific information and results for one CP,
including:
= current status and 2030 projections of RES-T (chapters x.3);

= potential of national renewable energy sources to meet the 2030 RES-T target, and
status of fuel pathway deployment (chapters x.4);

= regulatory status quo assessment and roadmap up to 2030 for achieving the RES-T
target according to RED Il on the three pillars of biofuels, electricity and hydrogen
covering all transport sectors (chapters x.5);
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Ukraine 2050 — Green Energy Transition Concept — Ukraine Green Deal (2020), p. 1.
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= conclusions and recommendations (chapters x.6).

This study was carried out during the COVID-19 pandemic, which has significantly affected all
CPs. However, it was unfortunately not possible to take consequences and effects of
COVID-19 into account in the analyses and assessments, which are based on statistical data
until 2018, on the regulatory status quo in each CP, and on a large number of available
publications, which in general do not include COVID-19 effects.
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STATUS OF RENEWABLE ENERGIES IN TRANSPORT

Status quo

Transport energy consumption is dominated by oil and petroleum products in all CPs.®
Ukraine has a significant share of electricity consumption in transport. Georgia has a
significant consumption of natural gas in transport.

Renewable energy consumption in transport is generally low in the Energy Community
Contracting Parties (CP) except in Albania, which has a high share of biofuels. However, these
do not fulfil sustainability requirements, and are thus not compliant with RED. Transport in
Ukraine also consumes biofuels, which are not compliant with RED. The quantities here are
lower than in Albania, both in absolute and in per-capita terms.

Bosnia and Herzegovina, Georgia, Montenegro, North Macedonia, Serbia and Ukraine have
renewable electricity consumption in rail. This is based on significant shares of rail in
transport in Ukraine (7.5% of final energy consumption in transport, of which 5.8% electricity),
Georgia (3.4%, of which 2.5% electricity), and Serbia (2.0%, of which 1.5% electricity). Rail
has smaller shares in the other CPs, with zero electricity consumption in rail in Albania and
Kosovo*. Electricity is consumed in public transport by trolleybuses operated in Moldova,
Serbia and Ukraine, tramways operated in Bosnia and Herzegovina, Serbia and Ukraine, and
by a metro operated in Ukraine®.

The renewable share of electricity depends on the renewable share in the electricity mix in
each CpP.1!

This chapter gives an overview of the energy consumption in transport in the Contracting
Parties. Data for the following figures in this section are based on CP statistical offices,
Eurostat Energy Balances, Eurostat SHARES and Progress Reports by the CPs relating to the
Renewable Energy Directive 2009/28/EC. More details are provided in the relevant sections
X.3.1 of each CP’s chapter below.

Latest available data are for 2018 with very few exceptions, where 2017 values are shown in
the following graphs as an overview of the CPs. Both absolute consumption data and per
capita consumption data are shown.

Ukraine has the largest energy consumption being the Contracting Party with the largest
population. In all countries oil and petroleum products are the dominant type of fuel.
Significant shares of other types of fuel are electricity in Ukraine, natural gas in Georgia, and
biofuels in Albania and Ukraine. Biofuels consumed in Albania and in Ukraine are not
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Ukraine has a significant consumption of LPG, which is covered by oil and petroleum products.
A metro system for Belgrade, Serbia, is in planning.

The provisions of RED allow for using either the national electricity mix or the European electricity mix. This
choice is no longer possible under RED II.
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Status of renewable energies in transport

compliant with the requirements of the Renewable Energy Directive. Most notably, they do
not fulfil sustainability requirements as defined in RED (see section 3.1.1).
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Figure 1: Absolute energy consumption in transport by type of fuel in 20182
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Figure 2: Absolute energy consumption in transport by type of fuel in 2018
without petroleum products (showing details of previous figure)

12 CP statistical offices, CP Progress Reports related to the Renewable Energy Directive 2009/28/EC, Eurostat
Energy Balances, Eurostat SHARES (see CP chapters below for details)); solid fuels include all types of solid fossil
fuels as used in statistics by Eurostat, including hard coal, brown coal and coal products; see
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Fossil fuel

13 Biofuels are non-compliant with RED; Sources: CP statistical offices, CP Progress Reports related to the
Renewable Energy Directive 2009/28/EC, Eurostat Energy Balances, Eurostat SHARES (see CP chapters below for
details)
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Figure 3: Energy consumption in transport per capita by type of fuel in 2018

For better comparison of the structure of energy consumption in transport in the CPs, energy
consumption per capita is shown below in order to eliminate the effect of CP size.
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Figure 4: Energy consumption in transport per capita by type of fuel in 2018

without petroleum products (showing details of previous figure)'

14 Biofuels are non-compliant with RED; Sources: CP statistical offices, CP Progress Reports related to the
Renewable Energy Directive 2009/28/EC, Eurostat Energy Balances, Eurostat SHARES (see CP chapters below for
details)); population data for Moldova are from 2017

15 Biofuels are non-compliant with RED; Sources: CP statistical offices, CP Progress Reports related to the
Renewable Energy Directive 2009/28/EC, Eurostat Energy Balances, Eurostat SHARES (see CP chapters below for
details) ; population data for Moldova are from 2017
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Montenegro has the highest per capita consumption of oil and petroleum products in
transport of all CPs. Moldova and Ukraine have the lowest. Natural gas consumption in
Georgia is the most significant per capita consumption of non-oil-based transportation fuels.
Natural gas consumption per capita is much lower in Bosnia and Herzegovina, Moldova,
North Macedonia, Serbia and Ukraine, and zero in the other CPs.

Ukraine has the highest per capita consumption of electricity in transport.
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Figure 5: Renewable energy consumption in transport by type of fuel in 20186

Where biofuels are consumed in transport in the CPs, these are not compliant with
requirements of the Renewable Energy Directive so far, notably with the sustainability
requirements.

Albania has a significant consumption of biofuels of above 10%, which are not compliant with
the Renewable Energy Directive. Due to its large amount of non-compliant biofuels, Albania
has an absolute consumption of renewable energy in transport that is almost as high as the
consumption of renewable electricity in transport in Ukraine, which has a far larger
population. Georgia and Serbia have a sizeable consumption of electricity from renewable
sources in transport. All consumptions in other CPs are small in comparison.

The large absolute consumption of non-compliant biofuels yields a per capita consumption
for Albania which is more than 20 times higher than in any of the other CPs. Leaving Albania
aside, Ukraine has the highest combined consumption of renewable energy in transport;
however, biofuels are not RED compliant. Half of all renewable energy consumed in Ukraine
is provided by (non-compliant) bioethanol while the other half is provided by electricity. In
all other CPs, use of electricity from renewable sources is the only renewable energy in

16

CP statistical offices, CP Progress Reports related to the Renewable Energy Directive 2009/28/EC, Eurostat
Energy Balances, Eurostat SHARES (see CP chapters below for details)); data for Bosnia and Herzegovina are
from 2017; assignment of renewable electricity consumption to “road”, “rail” and “other” as defined by the CPs.
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transport except for Kosovo*, which does not use renewable energy in transport at all.
Georgia has the highest per capita renewable electricity consumption in rail.

0,0025 f 0,027
0,002
m
=
& 0,0015
(=]
@
2 0,001
@
=]
2
0,0005 I
0
AL BA GE XK MD ME MK RS UA
H Bioethanol/ bio-ETBE M Biodiesel Hydrogen from renewables
M Renewable el.: road Renewable el.: rail Renewable el.: other

W Non-compliant biofuels

Figure 6: Renewable energy consumption per capita by type of fuel in 2017%

2030 projections

For each Contracting Party, 2030 projections of fuel consumption in transport have been
made, which are presented in the respective sections X.3.2 of the CP chapters below.

Depending on available publications, the basis for the projections varies by CP. For 3 CPs (XK,
ME, RS) government documents are taken as the basis, for 1 CP (UA) a scientific study is used,
for 1 CP (MK) a strategy study is used, and for 4 CPs (AL, BA, GE, MD), extrapolations of past
energy consumption data in transport have been made based on a correlation of final energy
consumption in transport with GDP and assuming an overall efficiency gain of 10% by 2030.
As the bases for the projections and the underlying methodologies are different in each CP,
the projections cannot be compared with each other. However, we provide an overview of
the projections for all CPs here in order to allow for an appreciation of the similarities and
differences in the nine CPs for the coming decade.

We provide here two 2030 projections: a business as usual scenario, and a scenario for
compliance with the 2030 target for renewable energies in transport ac