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This updated version includes the evaluations of the National Policy Frameworks submitted by Greece, Malta,
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1 METHODOLOGY FOR THE ASSESSMENT OF NPFs

Alternative fuels are key to improving the EU's security of energy supply, reducing the impact of
transport on the environment and boosting EU competitiveness. They are also an important building
block for the EU's transition towards a low-carbon economy.

Directive 2014/94/EU of the European Parliament and of the Council of 22 October 2014 on the
deployment of alternative fuels infrastructure® (hereafter referred to as 'Directive’), requires that Member
States provide a minimum infrastructure for alternative fuels such as electricity, hydrogen and natural
gas. In accordance with Article 3 of the Directive the Member States had to notify to the Commission by
18 November 2016 their National Policy Frameworks (NPFs). In their NPFs the Member States should
outline their national targets and objectives, and supporting actions for the development of the market as
regards alternative fuels, including the deployment of the necessary infrastructure to be put into place.

The Directive sets a regulatory framework for the following fuels:

Electricity: Since 2010, electric vehicles have become a common sight on European roads. The Directive
requires Member States to set targets for recharging points accessible to the public, to be deployed by
2020, to ensure that electric vehicles can circulate at least in urban and suburban agglomerations. Targets
should ideally foresee a minimum of one recharging point per ten electric vehicles.

Compressed Natural Gas (CNG): Since more than a decade CNG vehicles and buses are deployed in
several Member States. The Directive requires Member States to ensure a sufficient number of publicly
accessible refuelling points, with common standards, to be built to allow the circulation of CNG vehicles,
both in urban and sub-urban areas (by end-2020) as well as on the TEN-T (Trans-European Transport
Network) core network, approximately every 150 km (by end-2025).

Liguefied Natural Gas (LNG): Natural gas/bio-methane vehicles offer today a well-developed
technology, with performances and cost equivalent to petrol or diesel units and with cleaner exhaust
emissions. Natural gas use in trucks and ships can substitute diesel. For the development of LNG for road
transport, Member States have to ensure a sufficient number of publicly accessible refuelling points, with
common standards, on the TEN-T core network, approximately every 400 km, to be built by end-2025.
The Directive also requires a minimum coverage to ensure accessibility of LNG in main maritime and
inland ports.

Hydrogen: The Directive aims at ensuring a sufficient number of publicly accessible refuelling points,
with common standards, in the Member States who opt for hydrogen infrastructure, to be deployed by
end-2025.

Besides the NPF, the Directive addresses common EU-wide standards for equipment needed and user
information. These latter two aspects are not part of the NPFs and therefore are not covered in this SWD.

The Directive aims at facilitating a functional internal market for alternative fuel vehicles and technology,
and infrastructure build-up. The targets and objectives of the NPF can have an impact on the following:
e creating a minimum level of recharging and refuelling infrastructure across the EU including
cross-border continuity and enabling market uptake of alternative fuel transport systems,
o the achievement of EU climate and energy objectives,
e improvement of air quality,
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e strengthening the EU's competitiveness and jobs.

Figure 1-1 schematically demonstrates how the estimates, targets and measures for the alternative fuel
vehicles and alternative fuels infrastructure described in the NPFs interact and how these combined
impact EU wide goals.
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Figure 1-1: Interaction of various aspects covered in the NPF and resulting impacts

The methodology for the assessment of the National Policy Frameworks (NPFs) is organised in two work
streams, a qualitative assessment that checks if the NPF covers all elements as regulated by the Directive
and a guantitative assessment that evaluates if a given Member State, through its targets and existing or
planned measures, sufficiently supports the aim of the Directive to achieve a minimum level of
alternative fuels infrastructure across the EU and cross-border continuity. All NPFs that have been
notified to the Commission have been considered in this document (the ones notified by 1% October 2017
but also the ones notified after this date, namely Greece, Malta, Romania, and Slovenia). The following
sub-sections explain the methods employed.

1.1 Qualitative assessment methodology

The qualitative assessment of the NPFs covers the completeness of the NPFs vis-a-vis the requirements
of the Directive. For this purpose, a checklist was used (see table 1-1). The checklist summarizes the
information if the NPF of a given Member State covers all elements as requested in Article 3 of the
Directive.



Table 1-1: NPF Checklist

Article of N
the Requirement ::I_::: oofrt :Lt:lrnatlve Yes No ':“:4/ Notes Page
Directive P o
3(1)-first Assessment of the current state and future development of the|All All
indent market as regards alternative fuels in the transport sector,
including in light of their possible simultaneous and combined
use, and of the development of alternative fuels infrastructure,
considering, where relevant, cross-border continuity
3(2) Consideration of the needs of the different transport modes|All All
existing on the MS territory, including those for which limited
alternatives to fossil fuels are available
i](dlg:tem"d Establishing Targets per Alternative Fuel
Electricity supply for transport
4(1) Definition of an appropriate number of recharging points|Road Electricity
accessible to the public to be put in place by 31 December
2020
- in urban/suburban agglomerations and other densely
populated areas
4(1) within networks determined by the MS Road Electricity N.M.
4(1) at public transport stations Road |Eectricity N.M.
Hydrogen supply for transport N.M.
5(1) Does Member State decide to include hydrogen refuelling|Road Hydrogen
points in their national policy frameworks?
5(1) Definition of an appropriate number of refuelling points{Road Hydrogen
accessible to the public to be put in place by 31 December
2025
5(1) cross-border links Road Hydrogen
Natural Gas supply for transport
6(1) Definition of an appropriate number of refuelling points for LNG [Maritime ports [LNG
to be put in place by 31 December 2025 at maritime ports, to
enable LNG inland waterway vessels or seagoing ships to
circulate throughout the TEN-T Core Network
6(2) Definition of an appropriate number of refuelling points for LNG [Inland ports LNG
to be put in place by 31 December 2030 at inland ports, to
enable LNG inland waterway vessels or seagoing ships to
circulate throughout the TEN-T Core Network
6(3) Designation of maritime and inland ports that are to provide[Maritime and|LNG
access to the refuelling points for LNG Inland ports
6(3) consideration of market needs Maritime  and(LNG
Inland ports
6(1) and 6(2) |Cooperation among neighboring Member States to ensure|Maritime and|LNG
adequate coverage of the TEN-T Core Network Inland ports
6(4) Definition of an appropriate number of refuelling points for LNG [Road LNG cost and benefits
accessible to the public to be put in place by 31 December (also
2025 at least along the existing TEN-T Core Network (for environmental)
heavy duty vehicles) where there is demand considered?
6(6) Definition of an appropriate LNG distribution system on the|Road LNG
national territory, including loading facilities for LNG tank
vehicles, in order to supply the refuelling points installed for|
inland and maritime vessels and heavy duty trucks
(requirement could be covered by a pool of neighboring
Member States by way of derogation)
6(7) Definition of an appropriate number of CNG refuelling points|Road CNG
accessible to the public to be put in place by 31 December
2020
in urban/suburban areas and other densely populated areas
within networks determined by the MS Road CNG N.M.
6(8) Definition of an appropriate number of CNG refuelling points|Road CNG
accessible to the public to be put in place by 31 December
2025, at least along the existing TEN-T Core Network
3(1) Assessment of the need of alternative fuel infrastructures
4(5) Assessment of the need for shore-side electricity supply for|Inland and |Electricity cost and benefits
inland waterway vessels and seagoing ships in maritime and|maritime ports (also
inland ports. Priority of installation in ports of the TEN-T Core environmental)
Network and in other ports by 31 December 2025. considered?
3(1)-eighth Consideration of the need to install electricity supply at|Airports Electricity
indent airports for use by stationary airplanes
3(1)-seventh |Assessment of the need to install refuelling points for LNG in|Inland and[LNG
indent ports outside the TEN-T Core Network maritime ports
3(1) Desi ion of areas to be equipped with alternative fuel infrastructures
3(1)-fifth Designation of the urban/suburban agglomerations, of other[Road Electricity
indent densely populated areas and of networks which, subject to
market needs, are to be equipped with recharging points
accessible to the public in accordance with Article 4(1)
3(1)-sixth Designation of the urban/suburban agglomerations, of other[Road CNG
indent densely populated areas and of networks which, subject to
market needs, are to be equipped with CNG refuelling points in
accordance with Article 6(7)
3(1) Definition of measures to support the deployment of alternative fuels
3(1)-third Measures necessary to ensure that the national targets and the [Road Electricity
indent objectives contained in the national policy framework are CNG
reached
LNG
Hydrogen
Maritime Shore Side
Electricity
LNG
Inland Shore  Side
Waterway [Electricity
LNG
Airports Electricity for
stationary
airplane
3(1)-fourth Measures that can promote the deployment of alternative fuels [Road Electricity
indent infrastructure in public transport services NG
LNG
Hydrogen
Measures to encourage and facilitate the deployment of
4(3) recharging points not accessible to the public (private electro [Road Electricity
mobility infrastructure)
Provided evidence whether the interests of regional and local
authorities, as well as those of the stakeholders concerned has
3(3) All All
been considered
Assessment of MS cooperation and coordination with other
3(4) member states All All N.M.




1.2 Quantitative assessment methodology

The quantitative assessment of the NPFs analyses if the NPF of a given Member State has established
infrastructure targets that meet minimum requirements in terms of coverage and/or their relation to
estimated future alternative fuelled vehicles. It also analyses if the existing or planned support actions or
measures seem sufficient and are coherent with the vehicle estimates and infrastructure targets.

1.2.1 Infrastructure sufficiency assessment method

The requirements, as documented in the table below, were used to assess the sufficiency of the
infrastructure targets as established in the NPF.

Table 1-2: Infrastructure sufficiency requirements

Mandatory? | Fuels Objectives / Distance requirement
Yes Electricity for One recharging point per estimated ten electric vehicles
vehicles (and for information purposes: at least every 60 km? on
TEN-T Core Network)
Yes CNG At least every 150 km on TEN-T Core Network and one
CNG refuelling point per estimated 600 CNG vehicles®
Yes LNG for vehicles At least every 400 km on TEN-T Core Network
Yes LNG for maritime Coverage of maritime ports with mobile or fix
vessels installations to enable the circulation on TEN-T Core
Network
Yes LNG for inland Coverage of inland ports with mobile or fix installations
waterway vessels to enable the circulation on the TEN-T Core Network

In this assessment step, it is also captured if and how a Member State has undertaken the designation of
densely populated areas to be equipped with public recharging/refuelling points.

1.2.2 Measure assessment method

A key aspect of the Directive is that the Member States are asked to plan and adopt measures to support
the achievement of the targets and objectives of their NPF. The Directive explicitly refers to measures
targeting three different aspects:

e measures necessary to ensure that the national targets and the objectives contained in the NPF are

reached,

e measures that can promote the deployment of alternative fuels infrastructure in public transport
services,

e measures to encourage and facilitate the deployment of recharging points not accessible to the
public.

2 This value is derived from field test data from various EU countries and it can be reasonably assumed that it would remove range anxiety
concerns. See for more details: JRC (2015) Individual mobility: From conventional to electric cars. Available at:
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC97690/eur 27468 en online v3.pdf

® Current average ratio in Member States between conventional vehicles and gasoline/diesel refuelling points is 600 to one (one fuel station
typically has several refuelling points).


http://publications.jrc.ec.europa.eu/repository/bitstream/JRC97690/eur_27468_en_online_v3.pdf

The measures, defined by a Member State in its NPF, are assessed in terms of their adoption status,
scope, and comprehensiveness®. For the adoption status, the following four categories are differentiated:
existing, adopted but not yet in effect, in process of adoption, and under consideration. The scope of the
measures consists of two dimensions: coverage and effect. Coverage is an indicator of the number or
share of vehicles or refuelling/recharging points eligible to benefit from the measure. Effect is an
indicator of how much a measure could influence the purchase or investment decision for a given
alternative fuelled vehicle or refuelling/recharging point. In the analysis, each measure is assigned one of
the following scores: low, medium or high. Financial and nonfinancial measures are considered in the
assessment. The overall measure comprehensiveness is assessed by fuel and mode. Comprehensiveness
indicates by how much the totality of measures for a given fuel and mode addresses various deployment
barriers. The score for comprehensiveness is binary: comprehensive/not comprehensive.

Measures are assessed individually by fuel and mode. For a given fuel/mode pair and aim (support to
attainment of targets, public transport, non-public recharging points), they are clustered and receive an
overall score that can be low, medium or high.

a. Assessing Single Measures
The individual measures are assessed in terms of status and scope.
Measure status can take three values:
e Low (L): measure is under consideration,
e Medium (M): measure is adopted or in process of adoption,
e High (H): measure is in effect.

Measure scope is evaluated against two dimensions, i.e. coverage (maximum eligible number or share of
infrastructure items or vehicles) and effect (quantification of the impact, e.g., change in cost versus no-
measure case), as can be seen in the table below.

Table 1-3: Criteria for Determining the Scope of a Measure

Alternative Fuels Infrastructure Alternative Fuels Vehicles
Coverage Max number of Max number/share of vehicles
recharging/refuelling points eligible
eligible
Effect (Financial Measures) | Investment Cost Difference TCO (=Total Cost of Ownership)
Versus no-measure case or Cost Difference versus no-
measure case
Effect (Nonfinancial Qualitative Qualitative
Measures)

Coverage can be assessed for all measure types alike, whereas effect is defined in quantitative terms for
financial measures only and needs to be assessed qualitatively for nonfinancial measures. All measures
are assessed against both dimensions, coverage and effect, assigning them to one of the categories
low/medium/high for each dimension. For coverage, category thresholds are defined based on the
maximum number of refuelling/recharging points or vehicles eligible relative to the number of points or
vehicles that need to be added to reach the Member States’ NPF targets. The thresholds for coverage have
been defined as follows: number of refuelling/recharging points or number of vehicles (as share) in scope
for measure (<10% low, 10% — 50% medium, >50% high). For the effect, for financial measures,
thresholds are based on the % investment cost, TCO or purchase price decrease brought about by the
measure (versus absence of measure). The corresponding threshold values for the likely impact on
deployment or development decisions by market actors have been defined as follows: impact on TCO

* Here, only the measures that target one of the three above described aspects are assessed.



difference versus conventional benchmark vehicle or for infrastructure investment cost (<10% low, 10% -
50% medium, > 50% high). For nonfinancial measures, the effect is judged qualitatively.

Then, for each measure where evaluations could be derived for status, coverage and effect, its expected
overall impact is assessed based on the three scores, as shown in the table below. Following the
precautionary principle, the overall measure impact is determined by the lowest evaluation the measure
has received regarding its three attributes status, coverage and effect. For example, if the measure has a
high coverage and effect but is only under consideration (thus low adoption status), the overall measure
assessment will be ‘low’ because it cannot be guaranteed that it will ever come into effect. Likewise, if its
status is high (measure in effect) but the measure covers only few infrastructure items or has a low effect,
its overall assessment will also be ‘low’. Overall measure assessment will be ‘high’ only if all three
attributes are evaluated as ‘high’.

Table 1-4: Assessment of Expected Overall Measure Impact

Measure Status Scope Overall Measure Assessment
Coverage Effect

MF114 H H H H

MF; 51 L any any L

MF;11 M HorM HorM M

Figure 1-2 presents the flowchart for the assessment of a measure. The measures are clustered by:
o type (indexed by i),
o Measures necessary to ensure that the national targets and the objectives contained in the
NPF are reached (Art. 3 (1) 3" indent), labelled My,
o Measures that can promote the deployment of alternative fuels infrastructure in public
transport services (Art. 3 (1) 4th indent), labelled M,
o Measures that can promote the deployment of private electro-mobility infrastructure (Art.
4 (3)), labelled Ms,
o alternative fuel (indexed by j), and
e mode of transport (indexed by k).

The measures My are classified as financial (MF) and nonfinancial (MNF) measures. Each measure
receives three scores: S1 for status, S2 for coverage and S3 for effect. While for financial measures, the
scope assessments, i.e. scores S2 and S3, are obtained on the basis of quantitative indicators, for
nonfinancial measures, only score S2 can be obtained quantitatively. For nonfinancial measures, the score
S3 for effect is based on qualitative indicators. The measure scores S1, S2 and S3 can only be determined
correctly where a complete set of information is available. As explained above, the overall measure score
So is the minimum value of the three scores.



ASSESSMENT OF A MEASURE FROM NPF OF A MS

Measure type, i:

i=1 <= ensuring national targets and objectives,

i=2 <= AFI for public transport ,
i=3 <= private electro-mobility infrastructure
Alternative Fuel, j:

j=1 <= Electric, j=2 <= CNG, j=3 <= LNG, j=4 <= H2, j=5 <= LPG,

j=6 <= Biofuels
Mode of Transport, k:

k=1 <= road, k=2 <= water, k=3 <= air, k=4 <= rail

YES

Read NPF measures

Classification by
Type, Fuel & Mode
of transport

NO

Scores: S1, 52, S3
Values:
L-low,
M - medium
H - high

[s1] [s2]

S3
OVERALL MEASURE ASSESSMENT

Financial ?
QUANTITATIVE QUANTITATIVE QUALITATIVE
INDICATORS INDICATORS
STATUS COVERAGE EFFECT : STATUS COVERAGE EFFECT
ASSESSMENT ASSESSMENT ASSESSMENT| | ASSESSMENT ASSESSMENT ASSESSMENT
SCOPE ASSESSMENT SCOPE ASSESSMENT
A

wv

2] £l

M ire Score = Min(S1, S2, S3)

Figure 1-2: Workflow of overall measure assessment

b. Overall Measure Score and Comprehensiveness

For each cluster, the maximum score of all individual overall measure scores (So) is taken as the cluster
score. As a consequence, if a Member State has defined for a given fuel/mode and aim cluster one
measure with a high adoption status, high coverage, and high effect, the total score for the cluster would
also be high. Comprehensiveness indicates by how much the totality of measures for a given fuel and
mode addresses various deployment barriers. It will take into account whether both infrastructure and
vehicles are addressed or just one of them, what part of the vehicle population is addressed (e.g. for cars,
whether private cars, company cars, commercial cars or several groups are subject to measures), and if
financial as well as nonfinancial incentives are provided for within a cluster. The score for
comprehensiveness is binary: comprehensive/not comprehensive. The comprehensiveness assessment is
independent of the measure score. It is possible that a Member State defines a very comprehensive

package of measures addressing a cluster but the total score for all measures could be low.




2 METHODOLOGY FOR THE ASSESSMENT OF EU-WIDE IMPACTS FROM ALL NPFs

Possible impacts of all NPFs combined on the following EU-wide goals are assessed: (i) achieving a
minimum level of refuelling and recharging infrastructure across the EU including cross-border
continuity and enabling market uptake of alternative fuels transport systems; (ii) support to the
achievement of EU climate and energy objectives; (iii) improvement of air quality; (iv) strengthening the
EU's competitiveness and jobs in the alternative fuels infrastructure sector.

To this end, the targets and objectives from the different Member States’ NPFs were used as input to
models and calculation tools in order to derive the estimated impacts. The following sub-sections provide
an overview on the models and calculation tools employed.

2.1 Method to assess a minimum infrastructure across the EU

The aim of this evaluation step is to verify if there remain any gaps in the EU-wide availability of
refuelling and recharging infrastructure. The analysis builds upon the infrastructure sufficiency
assessment derived from the Member States’ NPFs. The results of this analysis are displayed through
summary tables for infrastructure sufficiency, results of the measure assessment and selected maps for
specific fuels/modes.

The EU-wide analysis is carried out in four steps:

¢ identifying potential within-country gaps, based on a summary of Member State analysis,

o identifying potential cross-border gaps along the TEN-T network, based on the information
provided in the NPFs and the minimum requirements given in Table 1-2 for the mandatory fuels
infrastructure,

e calculation of a normalised difference index in order to describe differences in infrastructure
density between Member States (see Box 2-1),

e summarising information on Member States which have chosen to provide hydrogen
infrastructure in order to identify potential coherent areas with hydrogen availability.

Box 2-1: Calculation of normalised difference index to describe differences in infrastructure
density between Member States

A quantitative description of differences of Member States’ recharging or refuelling infrastructure density
is given by a normalized difference index (NDI), calculated as:

NDI = |11-12] / (11+12),

where | = Number of AFI/ Number of km of road network for a Member State (here Member States 1
and 2).

The index takes values between “0” in case of the same density of infrastructure in two Member States
and “1” in case one of the Member States has no infrastructure. A threshold NDI value can be defined to
identify important discontinuities in infrastructure density, e.g. NDI=0.2 which indicates that one
Member State has a 1.5 times higher infrastructure density than its neighbour.

2.2 Method to assess the fostering of deployment of alternative fuels vehicles and vessels

The estimates from the individual NPFs are combined in an EU-wide view. The individual estimates are
normalised and expressed as the share of alternative fuels vehicles/vessels per total stock in each Member
State. Maps are generated to check how coherent or divergent the estimates are at Union level.




2.3 Method to assess the promotion of the deployment of alternative fuels infrastructure in public
transport services

The information on the promotion of the deployment of alternative fuels infrastructure in public transport
services from the individual NPFs is combined in an EU-wide view. The various priorities of the Member
States' NPFs are listed. Coherence or divergence of promotion measures at Union level is qualitatively
assessed.

2.4 Method to assess the support to EU climate and energy objectives

The future alternative fuels vehicle/vessel estimates and infrastructure targets from the NPF of each
Member State are used as exogenous projected fleet shares in fleet impact calculation tools. Their
impacts in terms of CO,, other pollutant emissions, final energy mix for road transport, and reduction of
fossil oil use are calculated versus an update of the EU Reference scenario 2016 without NPFs (so-called
"scenario without NPFs").

For road transport, the JRC fleet impact model DIONE® is used. It is a European Commission owned road
transport fleet projection tool and has been used amongst others to support scenario work for the
Communication on a European Strategy for low-emission mobility’. It allows analysing scenarios of
future road vehicle stock, activity, energy consumption and CO, as well as air pollutant emissions up to
2050. DIONE was developed for assessing transport and energy (policy) options, such as fleet emission
targets, vehicle technology transitions, alternative fuels mixes, scrappage schemes, etc. It builds on a
detailed and flexible representation of vehicle types, their activities and efficiencies. DIONE can be
employed to run scenarios varying in vehicle stock, new registrations, survival rates, activity, efficiency,
fuel pathways for Well-to-Wheel (WtW) energy consumption and emissions, biofuel admixture shares,
and driving patterns.

Scenarios can be run for any single Member State (plus some other neighbouring countries) and pre-
defined groupings such as EU28, EU15 and EU12, but it is also possible to define custom scenarios for
any region, city, country or other entity of interest.

The DIONE baseline is calibrated on the scenario without NPFs, developed with the PRIMES-
TREMOVE transport model by ICCS-E3MLab. Fuel consumption and emission calculation for internal
combustion engine vehicles is based on the COPERT® road transport emission inventory software. For
alternative fuels vehicles, an energy and emission calculation methodology has been developed which
takes account of vehicle characteristics, trip lengths and speed distributions. For both energy
consumption and greenhouse gas (GHG) emissions, DIONE can provide real world Tank-to-Wheel
(TtW) results up to the year 2050 as well as Well-to-Wheel (WtW) results up to 2030. Well-to-Tank

The scenario without NPFs builds on the Baseline scenario of the Impact Assessment accompanying the Proposal for a Directive amending
Directive 1999/62/EC on the charging of heavy goods vehicles for the use of certain infrastructures (SWD (2017) 180), and thus on the EU
Reference scenario 2016, but excludes the incentives for alternative fuels provided at the Member State level. It has been developed with
the PRIMES-TREMOVE model (i.e. the same model used for the EU Reference scenario 2016) by ICCS-E3MLab.

For more information see: Thiel, C., Drossinos, Y., Krause, J., Harrison, G., Gkatzoflias, D. and A.V. Donati (2016), Modelling electro-
mobility: an integrated modelling platform for assessing European policies. Transport Research Procedia, DOI:
http://10.1016/j.trpro.2016.05.341; Harrison, G., J. Krause, & C. Thiel (2016), Transitions and impacts of passenger car powertrain
technologies in European member states. Transport Research Procedia, DOI: http://10.1016/j.trpro.2016.05.418

Communication on "A European Strategy for Low-Emission Mobility" [COM(2016)501] and accompanying Commission Staff Working
Document [SWD(2016)244]

For more information see: http://emisia.com/products/copert
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(WLT) emissions for fuels are aligned to the JRC-EUCAR-CONCAWE WiT data’. For light-duty
vehicles' CO, emissions, type approval or real world values can be calculated. In this assessment only
direct transport emissions, i.e. TtW results, were considered.

For waterborne transport and stationary airplanes, emission reductions and energy impacts were taken
from the NPFs if the Member State provided these data. If not, emission and energy use factors were used
to calculate the respective impacts. For stationary airplanes, the factors were derived based on
calculations using emission and energy factors from ICAO™ (International Civil Aviation Organization).
For shore-side electricity, factors were derived based on calculations from a study commissioned by DG
Environment’’. For LNG for ships, factors were derived based on calculations from a study
commissioned by DG MOVE®".

The following key performance indicators are calculated and summarised for the snapshots 2020, 2025,
and 2030: CO, reduction and reduction of fossil oil use versus the scenario without NPFs. As not all
Member States provide estimates and targets for all snapshot years, some of the estimate/target numbers
had to be inter- or extrapolated. As a general rule, if an NPF does not contain estimates beyond a given
year, it was assumed that the alternative fuels vehicle or vessel number stays constant beyond that year.

2.5 Method to assess air quality improvements

The results on air pollutant emissions from the previous assessment step are used as input to subsequent
calculations with the SHERPA (Screening for High Emission Reduction Potential on Air) model® in
order to assess air quality impacts. The results are displayed as difference maps of main pollutants versus
a reference scenario without NPFs.

The SHERPA tool has been developed by the Joint Research Centre with the aim of supporting national,
regional and local authorities in the design and assessment of their air quality plans. It particularly helps
identifying the most efficient administrative scale for potential actions in a multi-level governance
decision context. SHERPA allows for a rapid exploration of potential air quality improvements resulting
from national/regional/local emission reduction measures.

The tool is based on simplified relationships between emissions and concentration levels, which can be
used to answer the following questions:

°  For more information see: http://iet.jrc.ec.europa.eu/about-jec/downloads

° The following factors were used: gate/position primarily used for short haul flights: yearly avoidance through the use of ground power and
air climate units (replacing airplane's auxiliary power units(APU)): fuel -350t, CO, -1080t, NOx -3.1t, PM;, -0.11t, HC -0.1t, CO -1.4t each
per year and gate/position; for long haul flights: fuel -986t, CO, -3037t, NOx -7.9t, PMy, -0.13t, HC -0.5t, CO -0.7t each per year and
gate/position; for unspecified gate/position use the average of the values was taken. Basic energy/emission factors for APU use were
taken from ICAO, Doc 9889 (2011), page 3-A1-24.

" The following factors for yearly fuel use/emission changes were used: for berths primarily used for small ships: electricity used: 1255MWh,
MGO (marine gasoil) avoided: 285t, CO, -653t, NOx -14.8t, PM -0.35t, VOC -0.49t; for medium ships: electricity used: 3482MWh, MGO
avoided: 791t, CO, -1811t, NOx -41.1t, PM -0.96t, VOC -1.36t; for large ships: electricity used: 8971MWh, MGO avoided: 2038t, CO, -
4665t, NOx -105.9t, PM -2.48t, VOC -3.49t. All calculated from European Commission — DG ENV (2005). Service Contract on Ship
Emissions: Assighment, Abatement and Market-based Instruments - Task 2a — Shore-Side Electricity.

2 The following factors for yearly fuel use/emission changes were used: for ferries: LNG: 38000m3, MGO avoided: 18037t, CO, -14348t, NOx -
859t, SO, -177t, PMyo-12.6t, CH, +786t; for cruise ships: LNG: 90824m3, MGO avoided: 43110t, CO, -34293t, NOx -2052t, SO, -424t, PMyq
-30.1t, CH4 +1879¢; for cargo ships: LNG: 10,000m*, MGO avoided: 4747t, CO, -3776t, NOx -226t, SO, -47t, PMyo-3.3t, CH, +207t. All
calculated from European Commission — DG MOVE (2015). Study on the Completion of an EU Framework on LNG-fuelled Ships and its
Relevant Fuel Provision Infrastructure - Lot 3 - Analysis of the LNG market development in the EU.

2 For more details see: http://agm.jrc.ec.europa.eu/sherpa.aspx
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. What is the potential for local action in my region?
. What are the priority activities, sectors and pollutants on which to take action?
. At which scale (national, regional, local, etc.) should I act to be more efficient?

The SHERPA tool is currently distributed with default EU-wide data for emissions and source-receptor
relationships at 7x7 km? spatial resolution. Current data refer to 2010, and are related to a specific EU-
wide air quality model and emission inventory.

SHERPA is used to evaluate the impact of the NPFs on air quality. As the current spatial resolution of the
SHERPA model is 7x7 km?, the focus is on the impact of NPFs on urban/regional background (i.e. not
hot-spot) concentrations of PM;, PM; 5, and NO, in various areas in Europe.

2.6 Method to assess the strengthening of the EU's competitiveness and jobs

A computational model was developed for calculating the value creation and employment effects
resulting from AFI build-up as described in the NPFs. It outputs Member States' domestic as well as the
EU-wide effects resulting from infrastructure production and installation. Types of infrastructure covered
by the model include electricity recharging points and CNG, LNG and H, refuelling points for road
transport.

Calculating the Gross Value Added (GVA) through AFI build-up

Figure 2-1 shows a model flowchart for the calculation of the domestic economic effects of recharging
point build-up in a Member State. For each infrastructure type and Member State, AFI build-up targets
are derived in a first step, calculated as the target number of recharging or refuelling points minus present
number as given in the NPF. Summed over Member States, the number of total planned AFI installations
of each type in the EU results. For the different types of infrastructure, target years are given by the
Directive. AFI build-up is assumed to be linear up to the target year (e.g., 2020 for recharging points),
with no further growth assumed in later years.
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Modelling Value Added and Employment Effects of AFI buildup
Example: Normal Power Recharging Points (RP) in Member State A

*
%

e

<
e

Annual numbers of new AFI installed are multiplied by their net market prices to derive the Gross Value
of Production (GVP). As the market price of a technology includes all value added along the value chain,
it is a reasonable proxy for the calculation of gross value of production added.

Figure 2-1: Flowchart of Added Value and Employment Calculation

In a next step, the share of each Member State in the production and installation of AFI needs to be
determined, and imports from outside the EU need to be deducted. As the share of imported preliminary
products differs among economic sectors, the GVP is sub-split. This is done by assigning the different
technological components of an AFI installation (and thus their costs) to different economic sectors, on
the basis of data on the composition and prices of the different AFI types. Price information was taken
from recent studies and industry sources. AFl GVP is assigned to the following sectors (in line with
Eurostat NACE Rev. 2):

Table 2-1: Economic Sectors Considered

Fabricated Computer, Electrical Machinery | Repairand | Constructions
metal electronic equipment and installation and
products, and optical equipment | services of | construction
Sector except products n.e.c. machinery works
machinery and
and equipment
equipment
Eurostat
Sector C25 C26 c27 C28 C33 F
Number

' Steer Davies Gleave (2016), Clean Power for Transport Infrastructure Deployment. Final Report, Study on behalf of European Commission,
DGMOVE/2015 VIGIENo 495; Ludwig-Bolkow-Systemtechnik (2016), Vergleich von CNG und LNG zum Einsatz in Lkw im Fernverkehr,
Abschlussbericht; Information from the German National Platform Electromobility (NPE) and e-mobil BW, Germany.
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For each of these sectors, the sectoral GVP is multiplied by the sectoral domestic production share,
yielding the sectoral domestic GVA for each of the six sectors for the AFI type and Member State under
consideration. By default, the sectoral domestic share in AFI production in each Member State is
assumed to be equal to the Member State's present sectoral share of production value within the EU,
which is derived from Eurostat data™. The model allows reallocating domestic production shares as well
as import shares from outside the EU for scenario analysis.

The national GVA effect resulting in the sectors C25, C26, C27 and C28 from the production is allocated
completely (adjusted by preliminary imports) to the producing country. The costs of installing a
recharging or refuelling point, occurring in sectors C33 and F, is divided into a GVA effect in the
producing country and the country that installs the infrastructure.

Summing over the sectors, the Member States' domestic GVA effect from the particular infrastructure
type results. For each Member State, total sectoral GVA effect includes the domestic effect of own AFI
installation and the Member States exports of preliminary products for AFI installation to other EU
countries. The sum over all AFI types per Member State is the total national GVA effect from the EU-
wide implementation of AFI targets as envisaged in the NPFs, and the sum over all Member States yields
the EU-wide effect. AFI maintenance costs are included via a multiplier representing annual costs as
percentage of total investment per facility.

Calculating the employment effect of AFI build-up

As shown in Figure 2-1, the employment effect of building a given type of infrastructure in each Member
State is derived from domestic GVA per sector, dividing it by productivity. This yields the amount of
person-years required to build the AFI envisaged in the NPF, which is assumed to translate into
employment.

As labour productivity varies for each Member State and sector, this calculation is done on sectoral level.
Data on the number of persons employed in the production of AFI is not available, thus productivities in
the sectors contributing to AFI build-up (see Table 2-1) were used. These were derived by dividing each
Member State's sectoral gross value added by the number of employed persons, both taken from
Eurostat™.

The domestic employment effect is derived by aggregating over all sectors, and the EU-wide effect by
then aggregating over all Member States.

Sensitivities and scenario analysis
The model allows for running scenarios on a wide number of parameters. These include, for example:

- The allocation of AFI production and installation, intra-EU and international,
- Technology costs and sectoral shares,

> Total imports and EU-internal imports for each Member State are available from Eurostat at
http://appsso.eurostat.ec.europa.eu/nui/show.do?wai=true&dataset=nama_10_exi, input-output tables for all member states based on
http://ec.europa.eu/eurostat/de/web/esa-supply-use-input-tables/data/workbooks.

'® Annual enterprise statistics for special aggregates, http://ec.europa.eu/eurostat/data/database,
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- Technology types, e.g. normal vs. high power, number of points per recharging or refuelling
point, etc.,

- The time frame of AFI build-up, and

- Labour productivity.

3  OVERVIEW OF TARGETS, OBJECTIVES AND LEVEL OF ATTAINMENT FROM ALL NPFs

This section provides an overview of the targets and objectives, the measure scores and
comprehensiveness in the Member States' NPFs as well as the current level of attainment per Member
State.

Figure 3-1 gives a high-level overview on the compliance of the NPFs with the requirements of the
Directive.

NPF fulfillment of Article 3 requirements

from AFI Directive 2014/94/EU

[ complete
one or more requirements not fulfilled
I no future targets defined

%
it

i3 EuroGeographics for the administrative beundaries

Figure 3-1: Compliance of NPFs with requirements of the Directive

Twenty Member States'’ have not defined alternative fuels infrastructure targets for all mandatory
fuels/modes or do not meet all requirements of Article 3 of the Directive.

From the analysis of the NPFs it becomes evident that they are not coherent at Union level. The NPFs are
diverging when it comes to prioritising different alternative fuels. They feature very different ambition
levels across Member States both in terms of projected future deployment of alternative fuels and their
corresponding infrastructure. In general, the future estimates and targets are much lower than what was

v Bulgaria, Cyprus, the Czech Republic, Denmark, Estonia, Greece, Spain, Croatia, Hungary, Ireland, Lithuania, Luxembourg, Latvia, Malta,
Poland, Portugal, Romania, Sweden, Slovenia and Slovakia.
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estimated in the Impact Assessment™® for the Directive. Even with low ambition, very few NPFs define
sufficient corresponding targets for alternative fuels infrastructure. The adoption status and likely impact
of support measures seems too low as to ensure that the national targets and objectives contained in the
NPFs are reached. All this can lead to a market fragmentation at EU level and even within certain
Member States.

Table 3-1 gives an overview of the infrastructure targets sufficiency and level of attainment. Two NPFs®
do not contain targets for publicly accessible recharging points, four® do not contain targets for CNG
refuelling points, and seven® do not contain targets for LNG refuelling points for heavy-duty vehicles
along the road TEN-T Core Network. Six?> NPFs do not contain targets for LNG refuelling points at
maritime ports and four®® do not contain targets for LNG refuelling points at inland ports.

Table 3-1: Overview of infrastructure targets sufficiency and level of attainment®

*® Commission Staff Working Document Impact Assessment accompanying the document Proposal for a Directive of the European Parliament
and of the Council on the deployment of alternative fuels infrastructure, SWD/2013/05 final

*® Spain and Sweden.

* Bulgaria, Cyprus, Malta and Sweden.

2 Cyprus, Denmark, Ireland, Latvia, Malta, Romania and Sweden.

2 Cyprus, Denmark, Ireland, Latvia, Malta and Sweden.

2 The Czech Republic, Luxembourg, Portugal, and Sweden.

** Level of attainment is expressed as current status divided by future target (in %).
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AT sufficiency i (OK) (OK) (OK) OK (OK) (OK) NA (OK) OK - (OK)
target attainment (in %) 71-52.9 - 100 100 100 0 NA 0 60 - -
BE sufficiency i (OK) OK (OK) OK (OK) (OK) OK (OK) OK - -
target attainment (in %) 20.6 - 81.8 100 17.4 - 14.3 ~75 0 13.6 - -

sufficiency i X (OK) (OK) X X i (OK) (OK) OK X X
BG target attainment (in %) 0.9 - - - - - 25° 0 50 0 - -
o sufficiency (OK) oK X (OK) X X X X NA X (OK) X
target attainment (in %) 36 - - - - - - - NA - -

Pl sufficiency i (OK) (OK) (OK) OK OK OK NA X OK X X
target attainment (in %) 34.7 - - - 54 - 0 NA - 33.3-20.0 - -

DE sufficiency i (OK) X X (0K)? (OK) OK (OK) (OK) oK® X (OK)
target attainment (in %) 42 - - - (100)° - - - - 50 - -

DK sufficiency OK (OK) X (OK) (OK) i X (OK) NA X X (OK)
target attainment (in %) 84.7 - - X 65 - - - NA - - -

EE sufficiency (OK) (OK) (OK) (OK) OK OK (OK) (OK) NA (OK) (OK) (OK)
target attainment (in %) 100 - - 100 37.5 100 0 0 NA 0 - -

EL sufficiency OK X OK X i (OK) i (OK) NA X OK X
target attainment (in %) 4.7 - 28.6 - 50 - 0 0 NA - 73.7 -

£s sufficiency X OK (OK) OK OK (OK) OK OK (OK) OK OK (OK)
target attainment (in %) - - 14.3 90 59.2 - 43.2 100 - 20 46.8 -

sufficiency i OK OK OK OK (OK) OK OK (OK) (OK) X X
F target attainment (in %) 48.6 - 100 - 43.6 - 18.2 - - - - -

R sufficiency i (OK) (OK) (OK) [OK(NGV) (OK) OK OK OK OK (OK) (OK)
target attainment (in %) 45.9 - - - 54.4 - 4 14.3 0 36.7 - -

HR sufficiency (OK) (OK) OK OK (OK) (OK) i (OK) OK i OK X
target attainment (in %) 76.4 - 50 100 15.4 - 0 0 0 0 - -

sufficiency OK (OK) OK i (OK) OK OK NA OK (OK) (OK) X
HU target attainment (in %) 10.1-2.4 - 78 - 27.6-13.6 - 0 NA 0 0 - -
£ sufficiency i (OK) X X 0K (OK) X X NA X X X
target attainment (in %) 87.6 - - - 7.7 - - - NA - - -

T sufficiency OK (OK) (OK) (OK) i (OK) i OK OK OK OK X
target attainment (in %) 16.2-3.9 - - - 81.6 - 13.8 0 0 12.2 - -

T sufficiency i X X (OK) (OK) (OK) (OK) (OK) (OK) X (OK) X
target attainment (in %) 26 - - - 30 - 0 100 0 - - -

w sufficiency i OK (OK) OK OK (OK) OK NA X X X X
target attainment (in %) 8.8 - - 85.7 350 - 0 NA - - - -

v sufficiency OK OK X (OK) OK X X X NA X X (OK)
target attainment (in %) 48 - - - 40 - - - NA - - -

MT sufficiency OK OK X X X X X X NA X X NA
target attainment (in %) 16.4 - - - - - - NA - - NA

NL sufficiency OK OK OK (OK) OK (OK) OK (OK) (OK) (OK) X (OK)
target attainment (in %) 58.3 - 60-70 - 100 100 68 50 38 10 - 0

L sufficiency i (OK) (OK) X OK (OK) OK OK (OK) X OK X
target attainment (in %) 4.7 - - - 37.5 - 21.4 25 - - - -

T sufficiency OK (OK) X X OK i i (OK) X X OK (OK)
target attainment (in %) 47 - - - 75 - 36 20 - - 88 -

RO sufficiency i i (OK) X (OK) (OK) X (OK) (OK) X X X
target attainment (in %) 21.6 - - - 3.6 6.7 - 0 0 - - -

St sufficiency X X X (OK) X X X X X X X OK
target attainment (in %) - - - - - - - - - - - -

S| sufficiency OK (OK) X (OK) OK (OK) (OK) (OK) NA oK X X
target attainment (in %) 40.3 - - - 28.6 - 0 0 NA 14.3 - -

K sufficiency i (OK) (OK) (OK) OK (OK) OK NA OK X X X
target attainment (in %) 58.7 - - - 37.5 - 0 NA 0 - - -

UK sufficiency i (OK) (OK) (OK) (OK) (OK) (OK) (OK) NA oK X X
target attainment (in %) 73.3 - - - 63.6 - 55 45 NA 23.1 - -

Legend for sufficiency
assessment

target definition asked by the Directive

consideration asked by the Directive

OK
(0K)
i
X
NA

sufficient

seems sufficient (not all information provided)

insufficient
nothing defined/considered
not applicable
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Table 3-2 provides an overview of vehicle/vessel future estimates and the current status of attainment.
Table 3-2: Overview of vehicle/vessel future estimates and current status
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AT future share (in %) 1.25-3.42 - - - - NA
estimate reached (in %)| 20.8-7.6 - - - - NA
BE future share (in %) 1.30 0.62 - - - - -
estimate reached (in %) 24.4 10.1 - - - - -
BG future share (in %) 1.08 - - 0.01 - - -
estimate reached (in %) 0.2 - - 0 - - -
oy future share (in %) 0.02-0.32 - - - - - NA
estimate reached (in %) 75- 3.7 - - - - - NA
- future share (in %) 0.35 1.03 0.23 - - NA -
estimate reached (in %) 8.2 20.5 0 - - NA -
DE future share (in %) 2.14 - - - - - -
estimate reached (in %) 8.8 - - - - - -
DK future share (in %) 0.94 - - - - - NA
estimate reached (in %) 33.4 - - - - - NA
- future share (in %) - - - - - - NA
estimate reached (in %) - - - - - - NA
EL future share (in %) 0.06 0.23 0.06 - 4.52 - NA
estimate reached (in %) 5.34 14.36 0 - 99.5 - NA
£S future share (in %) 0.14-0.54 0.06 0.09 <0.01 |0.72-0.90 - -
estimate reached (in %)| 33.9-8.6 17.0 31.3 2.2 25-20 - -
bl future share (in %) 0.63 0.17 - - - - -
estimate reached (in %) 15.6 23.2 - - - - -
R future share (in %) 2.19 - - - - - -
estimate reached (in %) 12.4 - - - - - -
HR future share (in %) - - - - - - -
estimate reached (in %) - - - - - - -
HU future share (in %) 0.56 1.06 4.38 <0.01 0.58 - -
estimate reached (in %) 3.7 13.8 0 0.0 113.1 - -
IE future share (in %) 1.00 0.17 - - 0.14 - -
estimate reached (in %) 8.7 0.2 - - 83.3 - -
T future share (in %) 0.11-0.32 3.27 - 0.06 5.82 - -
estimate reached (in %)| 25.9-9.0 78.3 - <0.1 89.0 0.0 0.0
T future share (in %) 0.07 - - - - - -
estimate reached (in %) 12.9 - - - - - -
LU future share (in %) 9.22 0.05 |0.16/0.79 - - NA -
estimate reached (in %) 3.8 117.0 - - - NA -
LV future share (in %) 0.1 - - - - - NA
estimate reached (in %) 40.6 - - - - - NA
MT future share (in %) 1.69 - - - - - NA
estimate reached (in %) 2.32 - - - - - NA
NL future share (in %) 1.47 - - 0.02 - - -
estimate reached (in %) 82.5 - - 1.5 - - 12.5
pL future share (in%) 0.32 0.04 0.01 - - - -
estimate reached (in %) 13 18.0 1.9 - - - -
T future share (in %) 0.23 - 0.11 - - - -
estimate reached (in %) 16.1 - 0 - - - -
RO future share (in %) - - - - - - -
estimate reached (in %) - - - - - - -
SE future share (in %) - - - - - - -
estimate reached (in %) - - - - - - -
S future share (in %) 0.95 0.24 4.14 0.10 2.66 - NA
estimate reached (in %) 6.7 59 0.4 0.5 26.5 - NA
<K future share (in %) 0.49 0.24 - - - NA -
estimate reached (in %) 5.9 16.4 - - - NA -
UK future share (in %) 1.02-1.11 - - - - - NA
estimate reached (in %)| 22.7-2059 - - - - - NA
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Table 3-3 gives an overview of the measure scores and their comprehensiveness.”
Table 3-3: Overview of measure scores and comprehensiveness

25 . ) L
Future estimate expressed as share of AFV per total (current) stock; "estimate reached" expressed as current number of AFV divided by
future estimate (both in %).
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AT score M X X M X NA X L X M M M
comprehensiveness c - - n NA = n - [ c n
BE score M L X M L M L L X M M M
comprehensiveness c n - n n n n c - n c c
BG score L X X M M X X X X X M L
comprehensiveness [ - - n n - - - - - C n
oy score M X X X X X NA X X X X L
comprehensiveness c - - - - NA - - - - n
z score L X M M NA X L L X L L
comprehensiveness c - - n n NA = n n - n n
DE score M L X L M L H L X L L
comprehensiveness c n - c c n n c n - c n
DK score M L X M X X NA X M X M X
comprehensiveness c n - n - NA - n - n -
£E score X X X M X X NA L X X L X
comprehensiveness - - - c - - NA n - - c -
£L score M L X M M M NA X L X M L
comprehensiveness c n - c n c NA - n - c n
£s score M L X M M M X M M M M H
comprehensiveness c n - c c ® - c [ c n c
Al score M L L M M H L L X X M X
comprehensiveness [ [ [ c n n c n - - c -
R score H L L M M L L M M X M H
comprehensiveness [ n n c c n n c [ - c c
HR score L X X L L X X X X L L X
comprehensiveness [ - - n n - - - c n =
HU score M X X H M NA X X X X M X
comprehensiveness c - - n n NA = - - - n =
IE score M L L M L L NA L M X M M
comprehensiveness c c n c n n NA c n - c c
T score M X X M M X X M M X M M
comprehensiveness [ - - c [ - - c [ - c c
o score L X X L X X X X X X X X
comprehensiveness n - - n - - - - - - -
w score H X X L X NA X M X M M X
comprehensiveness c - - n = NA = n - n n =
W score M X X M L X NA X L X M L
comprehensiveness c - - n n - NA - n - n n
MT score M X X X X X NA X L M M X
comprehensiveness c - - - - - NA - n c C -
NL score H M H X M M M M X X M M
comprehensiveness c [ n - n @ c c - - c n
pL score L L X L L L X X X X L X
comprehensiveness c c - [ n c = - - c =
T score M X X M L M X X X X M L
comprehensiveness c - - n n n - - - - n n
RO score M X L L L X X L L X M L
comprehensiveness C - n C C - - C [ - n n
SE score M M X M X X X L M X L X
comprehensiveness c c - c - - - n [ - c -
si score M L X L L X NA L NA X L L
comprehensiveness c n - C n = NA n NA - n n
sk score M L X L L NA X X X L X
comprehensiveness c n - n n NA n - - - n -
UK score H X X L L X NA M X H H
comprehensiveness c - - n n - NA c n - c c
Legend |measure required (to support targets)

|measure desirable for infrastructure consideratio

Legend for measure X nothing assessable defined
score low (L)
medium (M)
high (H)
Legend for measure n not comprehensive
comprehensiveness c comprehensive

NA  notapplicable
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4 OVERALL CONTRIBUTION OF NPFS TO EU POLICY TARGETS

This section describes the results of the analysis for important EU policy targets. It covers the aspects that
are directly targeted by the scope of the Directive (alternative fuels infrastructure and vehicles/vessels) as
well as other targets to which the Directive contributes as one initiative among other policies in place.

Ensuring the build-up of a minimum alternative fuels infrastructure in the EU
Recharging points

Figure 4-1 summarises the information for the targeted publicly accessible recharging points and electric
vehicle (EV) estimates per NPF as well as the current attainment level. Almost all NPFs define targets for
publicly accessible recharging points. However, only ten NPFs (Cyprus, Denmark, Greece, Hungary,
Italy, Latvia, Malta, the Netherlands, Portugal and Slovenia) define a target that would ensure at least one
publicly accessible recharging point per 10 electric vehicles for 2020. For the Member States that provide
future EV estimates, the ratio of electric vehicles per publicly accessible recharging point ranges from 5
(in Latvia) to 32 (in the United Kingdom). The planned targets, which are not precisely defined in some
cases, are significantly lower than the proposed targets in the Impact Assessment® of the Directive. The
current attainment level for the 2020 targets of publicly accessible recharging points, calculated as the
ratio between current and targeted recharging points ranges from 1% to 100%.

Recharging point targets and EV estimates for 2020
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Figure 4-1: NPFs' 2020 recharging point targets and EV estimates, level of attainment”
The maps in Figure 4-2 show how the ratio of publicly accessible recharging points per EV will

deteriorate in almost all Member States from today until 2020, when the targets for recharging points and
EV estimates will materialise.

2 Commission Staff Working Document Impact Assessment accompanying the document Proposal for a Directive of the European Parliament
and of the Council on the deployment of alternative fuels infrastructure, SWD/2013/05 final

*” Member states ordered by their estimated number of EV for 2020 (from high to low). When the right column (recharging points) is at least as
high as the left column (EVs), the ratio of publicly accessible recharging points per EV is at least one to ten.
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Figure 4-2: Overview of recharging point sufficiency index per Member State, current (left) and 2020
(right)
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Figure 4-3: Overview of recharging point sufficiency to ensure appropriate coverage of the TEN-T Core
Network by 2025

Coverage of the TEN-T network seems to be progressing well, the distance targets being usually met.
Some portions of the road TEN-T Core Network will remain without appropriate recharging
infrastructure, according to the NPFs. The map in Figure 4-3 shows the assessment results for TEN-T
Core Network coverage with recharging points by 2025.

From the analysis of the NPFs recharging point targets, it becomes evident that they are not coherent at
Union level. The NPFs are diverging in their ambition levels vis-a-vis the deployment of recharging
points accessible to the public. Table 4-1 shows the normalised difference index for the density of
recharging point targets using the total road network of an MS. The table reveals big differences between
neighbouring Member States regarding their density of recharging point targets. If the normalised
difference index is also interpreted as an indicator for cross-border continuity in the sense that the level of
infrastructure density varies a lot across borders, the following cross-border continuity issues can be
identified between Member States that are neighbours or have major ferry connections: Belgium/France,
Bulgaria/Greece, Bulgaria/Romania, the Czech Republic/Germany, Germany/the Netherlands,
Germany/Sweden, Spain/France, Spain/Portugal, France/Luxembourg, Croatia/Slovenia,
Hungary/Romania, Lithuania/Poland, Lithuania/Sweden, and the Netherlands/the UK.

Table 4-1: Normalised difference index for recharging point targets (2020)*

AT | BE | BG | CY | CZ | DE | DK | EE | EL | ES Fl FR | HR | HU | IE IT LT | L ‘ LV | MT | NL | PL | PT | RO | SE | SI SK | UK
AT 0.67 | 0.26 0.24 0.25 0.21 | 0.47
BE 0.44 0.71 0.46 0.55

BG [050] [097]

cY

CZ |0.67 0.26 0.28
DE [0.26 | 0.44 0.66 0.38 0.51 0.75 | 0.67 0.74

DK 0.66 0.17
EE 0.52 [005 ]
EL [090] 0.61
5 [ass]
i 0.52 0.44
FR 0.71 0.38 [0a1] 0.75 0.26
HR 0.62 0.62
HU_[[0:24 0.62 043 [026
IE 045
025 0.61 [0a1] 0.62 0.56 0.44
7 0.64 [079 ] 0.72
L [0.09] 0.51 0.75
Lv [0.05 | 0.64

Mt 0.56

NL 0.46 0.75
PL 0.26 | 0.67 [079]

PT [o0s8]

RO [056

SE 0.74 ] 0.07 0.44 0.72

sl |02 0.43 0.44

sk_| 0.47 0.28 0.26 -q

UK 0.55 0.26 | 0.45

Electricity for stationary airplanes and shore-side electricity

Shore-side electricity and electricity supply for stationary airplanes are scarcely covered in the various
NPFs and very few NPF contain any targets or measures for an increase of these alternative fuel sources.

28 . . . ) .
Only for member states with a joint border or major ferry connections between one another. “0” means maximum coherence of targets, “1”
means minimum coherence of targets.
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CNG refuelling points

Some NPFs (Germany, Luxembourg, and the Netherlands) express a pessimistic view on the viability of
CNG for road, while others (Belgium, the Czech Republic, Hungary, and Italy) consider this as a priority.
Several Member States, especially the ones that currently have a rather high number of CNG refuelling
points in comparison to CNG vehicles on the road, state that they have no plans to support a further
increase of CNG refuelling infrastructure. The 2020 planned ratio of CNG vehicles to refuelling points
ranges from 1,000 to 100, the target attainment level as of today, calculated by dividing the number of
currently available CNG refuelling points by future targets, varies between 3.6% and 100%. Figure 4-4
provides an overview of the 2020 targeted CNG refuelling points accessible to the public and CNG
vehicle estimates per NPF as well as the current level of target achievement.

CNG refuelling point targets and vehicle estimates for 2020
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Figure 4-4: NPFs' 2020 CNG refuelling point targets and CNG vehicle estimates, level of attainment®

The maps in Figure 4-5 show the sufficiency index for the current situation and for the 2020 targeted
CNG refuelling infrastructure accessible to the public. A ratio of at least one publicly accessible CNG
refuelling point per 600 CNG vehicles in a given Member State is considered sufficient. 16 Member
States (Austria, Bulgaria, Cyprus, Germany, Denmark, Estonia, France, Croatia, Lithuania, Latvia, Malta,
the Netherlands, Portugal, Romania, Sweden, and the UK) did not provide any CNG vehicle estimates for
the future. For these, the sufficiency index could not be calculated. Out of these 16 Member States, four
(Bulgaria, Cyprus, Malta and Sweden) did not provide any targets for CNG refuelling points accessible to
the public.

2 Member states ordered by their estimated number of CNG vehicles for 2020 (from high to low). When the right column (refuelling points) is
at least as high as the left column (CNG vehicles), the ratio of publicly accessible refuelling points per CNG vehicle is at least one to 600.
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Figure 4-5: Overview of CNG refuelling point sufficiency index per Member State, current (left) and
2020 (right).

Table 4-2 shows the normalised difference index for the density of CNG refuelling point targets using the
total road network of a Member State. The table reveals big differences between neighbouring Member
States regarding their density of CNG refuelling point targets. If the normalised difference index is also
interpreted as an indicator for cross-border continuity in the sense that the level of infrastructure density
varies a lot across borders, the following cross-border continuity issues can be identified between
Member States that are neighbours or have major ferry connections: Belgium/France,
Belgium/Luxembourg,  Belgium/the UK, Bulgaria/Greece, Bulgaria/Romania, the Czech
Republic/Poland, Germany/Denmark, Germany/France, Germany/Luxembourg, Germany/Poland,
Denmark/Sweden, France/ltaly, Croatia/ltaly, Ireland/the UK, Italy/Malta and the Netherlands/the UK.
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Table 4-2: Normalised difference index for CNG refuelling point targets (2020)*.

AT [ BE [ BG [ o [ cz [ oe [ ok [ ee | EL [es [ [ FR[HRJ[HU[E [ m [ ur[Jw [ [ MmN [p[pr]Ro[sE[ s [ sk][uk|
AT 0.15 0.42 0.21 0.40 [ 0.36
BE 0.66 0.29

BG Logs | 086

oY
a |oas 0.22
DE 0.66 [084] 0.72 0.45 0.43
DK 0.72
EE 0.36 0.16

B

2 - o]

Fi 0.36

FR [0:4] [012] . 0.31 0.48

HR 0.45 0.48
HU | 0.42 0.45 031
IE 0.71

i [o21 [0.87] [091] 0.82 | 0.56

LT 0.20 0.56

L [0.93 | 0.72 0.31

Lv 0.16 0.20

MT

NL 0.29 0.45 [0.98]
PT

RO [o:86 | 0.31

SE 0.43 [ 0.72 0.56

Sl ]0.40 0.48 0.56
SK ]0.36 0.22 0.69
UK 0.48 0.71

LNG refuelling points

LNG for heavy-duty vehicles is covered by 21 NPFs and initial steps to ensure adequate TEN-T coverage
are taken. However, according to the NPFs, appropriate coverage of the road TEN-T Core Network with
LNG refuelling points is not guaranteed. Several Member States mention the need of further technical
developments of LNG heavy-duty vehicles (e.g. longer driving ranges). Moreover, several Member
States plan to review their LNG refuelling infrastructure targets after performing further market and cost-
benefit analyses.

According to the NPF, a total of 384 LNG refuelling points will be deployed across EU. The map in
Figure 4-6 shows the results of the assessment for the sufficiency of LNG refuelling points along the road
TEN-T Core Network. The picture is very much dominated by the lack of or insufficient* LNG
refuelling point targets for heavy-duty trucks in Bulgaria, Cyprus, Denmark, Croatia, Ireland, Italy,
Latvia, Malta, Portugal, Romania and Sweden. This leads to insufficient coverage of the road TEN-T
network crossing these Member States and consequently cross-border issues with all their neighbouring
Member States.

Table 4-3 shows the normalised difference index for the density of LNG refuelling point targets using the
road TEN-T Core Network of a Member State. The table reveals big differences between neighbouring
Member States regarding their density of LNG refuelling point targets along the road TEN-T Core
Network. If the normalised difference index is also interpreted as an indicator for cross-border continuity
in the sense that the level of infrastructure density varies a lot across borders, the following cross-border
continuity issues can be identified between Member States that are neighbours or have major ferry
connections: Austria/Hungary, Austria/ltaly, Belgium/Germany, Bulgaria/Romania, Germany/Denmark,
Germany/Luxembourg, Germany/the Netherlands, Denmark/Sweden, Greece/ltaly, Estonia/Latvia,

30 . L . . upn . wqn
Only for member states with a joint border or major ferry connections between one another. “0” means maximum coherence of targets, “1
means minimum coherence of targets.
31
In view of guaranteeing a maximum distance of at least 400 km between LNG refuelling points along the TEN-T Core Network.
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Croatia/Hungary, Croatia/ltaly, Hungary/Romania, Hungary/Slovenia, Hungary/Slovakia, Ireland/the
UK, Italy/Malta and Latvia/Lithuania.
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Figure 4-6: Results of the assessment for the target sufficiency of LNG refuelling points along the road
TEN-T Core Network in 2025.

Table 4-3: Normalised difference index for LNG refuelling point targets along the road TEN-T Core
Network (2025)*.

32 ) . ! ) -
Only for member states with a joint border or major ferry connections between one another. “0” means maximum coherence of targets, “1“
means minimum coherence of targets.
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AT BE BG cy Ccz DE DK EE EL ES Fl FR HR | HU IE IT LT L LV | MT | NL PL PT RO SE Sl SK
AT 0.45 0.57
BE 0.74 0.21 0.20 0.62

BG 0.41 [ .00 |

a 0.45 0.55 0.34

DE 0.74 0.55 0.63 0.44
o [1a0]
EE 0.66

B 041 EN

ES [0.10 | 0.22

FI 0.66 0.68

FR 0.21 0.63 [ 0.00 | 051 0.39

031

0.42

HR 0.58
HU

IE

I F 051 - 0.48

L 0.20 0.39
Lv

NL 0.62

0.56

PL 0.44 0.42 0.21

PT 0.22

Sl 0.57 0.58 0.48

SK 0.34 0.21

UK 0.31 0.56

Based on the targets provided in the NPFs, it is evident that some portions of the road TEN-T Core
Network will remain without LNG refuelling infrastructure. In particular, attention should be paid to the
Southern part of the Atlantic Corridor and LNG cross-border continuity Spain/Portugal, the Southern part
of the Scandinavian Mediterranean Corridor, the central and Eastern part of the Mediterranean Corridor,
the Eastern part of the Rhine-Danube Corridor, the entire Orient-East-Mediterranean Corridor, and the
Baltic part of the North-Sea Baltic Corridor.

The maps in Figure 4-7 show the results of the assessment for the sufficiency of LNG refuelling points in
TEN-T Core Network maritime ports (left map) and LNG refuelling points in TEN-T Core Network
inland ports (right map). The plans to deploy LNG in maritime and inland ports vary between high
ambition (Finland, Hungary, and Italy) and no consideration, leaving a number of ports without any
solution for LNG refuelling. For most of the inland waterway corridors the coverage of LNG refuelling
will likely be inadequate according to the targets of the NPFs.
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Figure 4-7: Results of the assessment for the sufficiency of LNG refuelling points in TEN-T Core
Network maritime ports (left map) and LNG refuelling points in TEN-T Core Network inland ports

(right map).
Some NPFs aim at exploiting synergies between CNG, LNG and road and waterborne transport.

Hydrogen refuelling points

Hydrogen is included in 15 NPFs* (Austria, Belgium, Bulgaria, the Czech Republic, Germany, Estonia,
Spain, Finland, France, Hungary, Italy, the Netherlands, Sweden, Slovenia and the UK) and some
Member States, for example Germany, have defined ambitious targets for hydrogen infrastructure. The
map in Figure 4-8 shows the targets for hydrogen refuelling points across Member States by 2025 and
Figure 4-9 gives an overview of the 2025 hydrogen refuelling point targets per NPF and current level of
target achievement. First steps towards deployment of hydrogen vehicles and refuelling infrastructure are
taking place, however it can be noted that while in central Europe hydrogen refuelling infrastructure will
be deployed this will not be the case in North Eastern Europe.

33
The Danish NPF discusses hydrogen but does not commit to infrastructure targets for hydrogen.
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Figure 4-8: NPF targets for hydrogen refuelling points for 2025

Figure 4-10 shows the maximum distance between hydrogen refuelling points that would be achieved,
when they are evenly distributed on the road TEN-T Core Network within each Member State, if the
2025 targets of the NPFs are achieved. For most of the Member States that have defined targets for
hydrogen refuelling the maximum distance would be, by a large margin, below 300 km.
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Figure 4-9: NPFs' 2025 hydrogen refuelling point targets, level of attainment®

3

4 Member states ordered by their targeted number of hydrogen refuelling points for 2025 (from high to low). No data available for the
member states that did not include hydrogen targets in their NPF (Cyprus, Estonia, Greece, Ireland, Lithuania, Luxembourg, Latvia, Malta,
Poland, Portugal, Romania and Slovakia).
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Figure 4-10: Average distance of hydrogen refuelling points for 2025 when evenly distributed on road
TEN-T Core Network within Member States (according to NPF targets)

33



* Kk

*+
»

3 EUROPEAN
alel COMMISSION

Brussels, 13.2.2019
SWD(2019) 29 final

PART 2/4

COMMISSION STAFF WORKING DOCUMENT

Report on the Assessment of the Member States National Policy Frameworks for the
development of the market as regards alternative fuels in the transport sector and the
deployment of the relevant infrastructure pursuant to Article 10 (2) of Directive
2014/94/EU

EN EN



COMMISSION STAFF WORKING DOCUMENT

Report on the Assessment of the Member States National Policy Frameworks for the
development of the market as regards alternative fuels in the transport sector and the
deployment of the relevant infrastructure pursuant to Article 10 (2) of Directive
2014/94/EU

Disclaimer

This updated version includes the evaluations of the National Policy Frameworks submitted by Greece, Malta,
Romania, and Slovenia. These National Policy Frameworks could not be taken into account for the initial
version of this Staff Working Document (SWD/2017/0365 final). The developments in other Member States
occurred since the date of the adoption of this SWD (8 November 2017) have not been taken into account.



4.2
4.3

44
4.5

Contents

Fostering the deployment of alternative fuels vehicles and vessels in the EU ............

Promoting the deployment of alternative fuels infrastructure in public transport

SBIVICES .evveeeieeeeeeeeeeeeeeeseeeteeeseeeeessaseeessasseeessassaeessaseeessasreeessarees

Increasing the EU energy security supply ......ccccceeeveveeenennene

Contribution to the reduction of CO, emissions from transport



1.2  Fostering the deployment of alternative fuels vehicles and vessels in the EU

Electric vehicles

Electric vehicles seem to be a priority for most Member States, but the estimates for future deployment
vary a lot across Member States, with estimated 2020 shares ranging between 0.06% and 9.22% of the
vehicle stock in the different Member States, with Luxembourg having the highest estimated share in the
future. The current attainment level for these estimates, calculated as the ratio between current status and
2020 estimate, ranges for the NPFs that provided EV estimates from 0.2% to 82.5%. The map in Figure
4-11 shows the 2020 estimated shares of electric vehicles according to the NPFs.

EV estimated future share
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Il 20-93
[ 15-20
[J10-15
[ 0.5-1.0
Il 00-05
#4 AFI target but no EV estimate provided
[ no AFI target nor EV estimate provided

19600

@ EuraGeographics for the administrative boundaries

Figure 4-11: NPFs' 2020 estimated shares of electric vehicles

Support measures are an important enabler to ensure the achievement of NPF targets and objectives are
reached. They are very diverse across the NPFs. Also their adoption status varies a lot. As a good
example, France can be mentioned in the field of electro-mobility as it has defined a very comprehensive
portfolio of support measures, most of them already in place with a high likelihood to impact market
actors' decisions towards electro-mobility. In some Member States, the adopted measures or the ones in
process of adoption may not create the impact necessary to achieve the NPF targets and objectives.
Eleven NPFs (Denmark, Estonia, Finland, Croatia, Hungary, Lithuania, Luxembourg, Malta, Poland,
Sweden, and Slovakia) have not considered any measures to also encourage and facilitate the deployment
of recharging points not accessible to the public. The maps in Figure 4-12 provide an overview of the
support measures that aim at ensuring that the national targets and the objectives contained in the NPF
are reached by displaying the assessment results for the measures targeting the deployment of recharging



points accessible to the public and for the measures to encourage and facilitate the deployment of
recharging points not accessible to the public.
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Figure 4-12: Support measures for recharging points (left map: measures targeting the deployment of
recharging points accessible to the public; right map: measures to encourage and facilitate the
deployment of recharging points not accessible to the public)

Natural gas vehicles and vessels

For CNG vehicles, the divergence across Member States is even more evident than in the case for electric
vehicles. Many NPFs do not give any numbers for future estimates and for the ones that provide
estimates, the future share varies between 0.04% and 3.27% in 2020, with Italy having the highest
projected share. For some Member States, this effectively means a reduction in CNG vehicles on the road
versus today. The current attainment level for the future CNG estimates, calculated as the ratio between
current status and 2020 estimate, varies between 0.2% and 100%. The map in Figure 4-13 shows the
NPFs' 2020 estimated shares of CNG vehicles and the support measures for the deployment of CNG
refuelling points accessible to the public. The score and comprehensiveness of the support measures are
more or less consistent with the view that the Member States express vis-a-vis the viability of CNG
vehicles.



CNG vehicles
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Figure 4-13: NPFs' 2020 estimated shares of CNG vehicles (left map); support measures for the
deployment of CNG refuelling points accessible to the public (right map)
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Figure 4-14: Support measures for the deployment of LNG refuelling points for heavy-duty vehicles

Only eight of the NPFs contain estimates for LNG heavy-duty vehicles, and only Italy provides these for
LNG vessels. Figure 4-14 shows the score and comprehensiveness of the support measures targeting the
deployment of LNG refuelling points for heavy-duty vehicles.

Figure 4-15 shows the overall assessment score and comprehensiveness of the support measures targeting
the deployment of LNG refuelling points in maritime ports and inland ports.
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Figure 4-15: Support measures for the deployment of LNG refuelling points in maritime ports (left
map) and inland ports (right map)

Many Member States did either define no measures or defined only measures with a likely low impact on
the deployment of LNG refuelling points. This indicates, as also explicitly expressed in various NPFs,
reliance on EU funds (for example Connecting Europe Facility (CEF)) for the deployment of an
appropriate network of LNG refuelling both for heavy-duty vehicles and ships.

Hydrogen vehicles

Deployment of hydrogen vehicles will be linked to the availability of refuelling points. Only Bulgaria,
Spain, Hungary, Italy, the Netherlands and Slovenia provide numbers for future estimates and for those
the future share will be around 0.01% in 2025, with Slovenia having the highest projected share of
0.10%.

1.3 Promoting the deployment of alternative fuels infrastructure in public transport services

Most of the NPFs contain the definition of measures that can promote the deployment of alternative fuels
infrastructure in public transport services. Depending on the Member States, they target different fuels,
for example covering electricity, natural gas, hydrogen, and biofuels. They also target different modes,
for example, rail, buses, taxis, and car sharing. The support measures promoting the deployment of
alternative fuels infrastructure in public transport services contained in the Dutch, French, and UK NPF
can be considered as good examples. Two Member States (Cyprus, Lithuania) did not consider any
measures to promote the deployment of alternative fuels infrastructure in public transport services. Figure
4-16 shows the results of the assessment for the supporting measures that can promote the deployment of
alternative fuels infrastructure in public transport services.
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Figure 4-16: Support measures that can promote the deployment of alternative fuels infrastructure in
public transport services

1.4 Increasing the EU energy security supply

The analysis of the NPFs reveals that, by 2020, 0.4% of fossil oil-based fuels could be displaced by
alternative fuels relative to a scenario without NPFs. By 2030, this number would increase to 1.4%. MSs
with ambitious NPFs can reduce their fossil oil use much more. For instance, a reduction of 13% could be
achieved in Austria by 2030 relative to a scenario without NPF.

1.5 Contribution to the reduction of CO, emissions from transport

Given the overall low ambition level of the AFI targets and corresponding AF vehicle/vessel (AFV)
estimates contained in the NPFs, the contribution of the NPFs to the 2030 energy and climate policy
objectives is low. Several NPFs do not provide AFV estimates beyond 2020. As a consequence of the
NPFs, CO, emissions from transport could be reduced by 0.4% by 2020 and 1.4% by 2030 compared to a
scenario without NPFs. Action is needed to put the contribution of alternative fuels back on track for a
meaningful impact on GHG emissions reductions from transport and minimising the EU's dependence on
oil. MS with ambitious medium to long-term plans can serve as a proxy for showing what is possible. For



Austria, for example, the CO, emissions improvements caused by its NPF could lead to a 13% transport
CO, emissions reduction by 2030 relative to a scenario without NPF.
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4.6 Improvement of air quality

The low level of ambition of the NPFs also leads to rather small impacts in terms of air quality (see
Figures 4-17 to 4-20). For NO, emissions from transport, the reduction caused by the NPFs would be
around 0.37% by 2020 and 1.5% by 2030 compared to a scenario without NPFs. For PM, s, the emissions
would reduce by 0.44% by 2020 and 1.8% by 2030. For the most ambitious MSs (Austria and Ireland),
the reduction can lead to up to a 0.8% improvement in NO, concentrations and a 0.26% improvement in
PM,s concentrations by 2020 in certain areas, relative to a scenario without NPF. For 2030, this
improvement can reach up to a 5.9% reduction in NO, concentrations and a 2.1% reduction in PM,5
concentrations in these MSs. It can be positively noted that urban and suburban agglomerations, currently
at highest risk to violate EU air quality targets, benefit over proportionally from air quality improvements
as a result of the NPFs.
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Figure 4-17: Reduction in PM, s concentrations versus a scenario without NPFs in the EU (2020)1

! The spatial domain extent covered by the Sherpa model is (10.43°W/34.03°N/37.43°E/61.97°N)
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Figure 4-18: Reduction in PM2.5 concentrations versus a scenario without NPFs in the EU (2030)

NO2 concentration reduction
vs scenario without NPFs (2020) [%]

N 0.0-0.1
[10.1-03
[ 10304
B 0.4-0.5
[10.507
N 0.7-0.9
Il 0.9-1.0

)

© ics for the

0 1600 2000 ke

Figure 4-19: Reduction in NO, concentrations versus a scenario without NPFs in the EU (2020)
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Figure 4-20: Reduction in NO, concentrations versus a scenario without NPFs in the EU (2030)




4.7 Strengthening EU competitiveness and jobs

Effects of AFI infrastructure build-up were calculated using the model described in Section 2.6. The
model was run using AFI-build-up targets for the different road transport AFI types (recharging points,
CNG, LNG and H, refuelling points). Table 4-4 shows the EU-wide value added and labour demand that
can be achieved by fulfilling the 2020 NPF targets for publicly accessible recharging points and CNG
refuelling points as well as the 2025 targets for LNG and H, refuelling points announced in the NPFs.
Total value-added up to 2025 sums up to 2.4 billion EUR with annual effects ranging from roughly 140
to 435 million EUR. The economic effect is strongest for the period up to 2020, as this is the target year
for recharging points and CNG infrastructure build-up. From 2021 to 2025, the ongoing installation of
LNG and H, creates a smaller economic benefit.

Table 4-4: Gross Value Added (GVA) and Employment Effects of Implementing the AFI targets for 2020
and 2025

2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | Total
GVA (million 392 | 406 | 420 | 435 | 140 | 144 | 148 | 153 | 157 | 2,395
EUR)

Employment
(person-years) 7,136 | 7,449 | 7,755 | 8,067 | 2,784 | 2,869 | 2,954 | 3,036 | 3,123 | 45,173

The total effect on labour demand amounts to roughly 45,000 person-years until 2025, again with higher
effects of around 8,000 person-years annually up to 2020 and then lower numbers of around 3,000
person-years until 2025. This shows that the question to what extent AFI build-up can contribute to a
sustained growth in employment depends to a large extent on the future build-up of infrastructure beyond
2020/2025. A calculation of the impacts of the further 2030 AFI targets announced by some Member
States in their NPFs shows that even with only few Member States continuing to invest, a level of around
5,000 person-years can be maintained throughout 2030. Additional employment effects could be
triggered by the substantial deployment of private recharging points (not accessible to the public) that
several NPFs refer to. In conclusion, a consistent EU-wide build-up of infrastructure could trigger a
sustained positive employment effect, and could contribute to translating the temporary extra labour
demand resulting from NPF plans into permanent jobs. Moreover, respective qualification of workforce,
which is more likely to occur in the presence of longer-term targets, can support the maintenance or
increase of domestic shares in AFI production and installation. This again can have a positive impact on
the EU sector's competitiveness.



5 FULL ASSESSMENT OF MEMBER STATES' NPFs

Each Member State NPF assessment contains at the end a one-to-two page summary with the main
results of the assessment. Each summary contains a tabular overview of the current status of AF
vehicles/vessels and their corresponding infrastructure, the future estimates for AF vehicles/vessels as
well as the corresponding future targets for AF infrastructure. It also contains an assessment of the
sufficiency of the defined targets and a qualitative assessment of the defined support measures.

Tabular overview explanations
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5.1 Austria

5.1.1 Description of the MS
Length of the road TEN-T Core Network

The length of the road TEN-T Core Network in Austria is 1,084 km and the length of motorways is 1,719
km. The length of the total road network in Austria is 35,356 km.

The following lengths of the TEN-T Road Corridors are present in Austria: 15% (559 km) of the Baltic -
Adriatic Corridor, 3% (142 km) of the Orient / East Mediterranean Corridor, 2% (110 km) of the
Scandinavian - Mediterranean Corridor and 11% (485 km) of the Rhine - Danube Corridor.

Through the TEN-T Road Corridors, Austria is connected with the following Member States:

- the Czech Republic (through the Baltic - Adriatic and the Orient / East Mediterranean Corridor),
- Slovakia (through the Baltic - Adriatic and the Rhine - Danube Corridor),

- Slovenia (through the Baltic - Adriatic Corridor),

- Italy (through the Baltic - Adriatic and the Scandinavian - Mediterranean Corridor),



- Germany (through the Scandinavian - Mediterranean and the Rhine - Danube Corridor) and
- Hungary (through the Orient / East Mediterranean and the Rhine - Danube Corridor)

Number of registered road vehicles

In July 2016, according to the Austrian NPF, Austria had 4,793,759 registered passenger cars. In 2015, it
had 6,503,883 registered road vehicles of all types (motorcycles, passenger cars, microbuses and buses,
goods vehicles, tractor units, trailers and semi-trailers and special vehicles). The present situation of few
AFV on Austrian roads, with for example less than 0.2% of electric passenger cars, is regarded by
Austria as insufficient and in need of improvement.

Number of main agglomerations
e 6 cities > 50,000 inhabitants (source — Eurostat)
Number of ports in the TEN-T Core Network

o No maritime ports
e 2inland ports in the TEN-T Core Network
e 2inland ports in the TEN-T Comprehensive Network

Through the TEN-T inland waterways network, Austria is connected with Germany and Slovakia through
the Rhine - Danube Corridor.

Number of airports in the TEN-T Core Network

e lairport in the TEN-T Core Network (Vienna/Schwechat)
e 6 airports in the TEN-T Comprehensive Network

5.1.2  Summary of the National Policy Framework submitted
Short description of the measures

The majority of measures in the Austrian NPF is already existing and future extension is proposed. They
cover a wide variety of types, addressing many deployment barriers. The number of proposed measures is
high and the measures cover various fuels and modes. The Austrian NPF puts a lot of emphasis on
electric vehicles. The measures are presented in a well-structured and logical manner. They are often very
limited in time and budget, although extension is foreseen for most of them. This could be perceived by
market actors as a lack of predictability in terms of stability of support measures.



Table with the national targets and objectives established for the deployment of alternative fuels
infrastructure at the horizon 2020, 2025 and 2030

Table 5.1-1. The national targets and objectives regarding alternative fuels infrastructure

Current (EAFO 2020 2025 2030
Fuel March 2017)
AFV AFI AFV AFI AFV | AFI AFV AFI
Electricity for 64,000 - | 3,500 - 930,000 —
vehicles 13,338 2,486 175,000 4,700 1,700,000
Electricity for
stationary 42 42 42 42
airplanes
CNG for 6,165 173 171 171 171
vehicles
LNG for road 1-2
. LNG for 1-2
inland ports
H, for road 20 3 5 3-5

Legend: AFV = Number of Alternative Fuels Vehicles, AFI = Number of Alternative Fuels Recharging/Refuelling
Points, *excluding L-category vehicles

Checklist to assess whether all requirements to be addressed in the NPF are fulfilled

The checklist shows that all the requirements of the Directive are covered.



Table 5.1-2. Checklist results



Article of "
the Requirement Mode of Alternative | v o | no |N-A/ Notes Page
Directive transport Fuel N.M.
3(1)-first Assessment of the current state and future development of the|All Al
indent market as regards alternative fuels in the transport sector,
including in light of their possible simultaneous and combined x
use, and of the development of alternative fuels infrastructure, 10-13,21-
considering, where relevant, cross-border continuity 2
32) Consideration of the needs of the different transport modes|Al Al besides road transport modes,
existing on the MS territory, including those for which limited X also further rail electrification
alternatives to fossil fuels are available considered 34
3()-second | pstablishing Targets per Alternative Fuel
Electricity supply for transport
4(1) Definition of an appropriate number of recharging points|Road Electricity urban/suburban _ agglomerations|
accessible to the public to be put in place by 31 December not explicitly mentioned
2020 x
- in urban/suburban agglomerations and other densely
populated areas 25
4(1) within networks determined by the MS Road Electricity N.M. _[some information available on|Annex
X maps
p.9
4(1) at public transport stations Road Electricity X N.M.[Charge and ride, and recharge
points at train stations 34
Hydrogen supply for transport N.M.
5(1) Does Member State decide to include hydrogen refuelling|Road Hydrogen
points in their national policy frameworks? x 24
5(1) Definition of an appropriate number of refuelling points|Road Hydrogen 3 already operational today,
accessible to the public to be put in place by 31 December, X altogether 5 planned for 2020
2025 13, 24,25
5(1) cross-border links Road Hydrogen coordinated _ with _ Germany,
X further  coordination necessary
with other neighbouring countries 2
Natural Gas supply for transport
6(1) Definition of an appropriate number of refuelling points for LNG|Maritime ports |LNG NA.
to be put in place by 31 December 2025 at maritime ports, to
enable LNG inland waterway vessels or seagoing ships to
circulate throughout the TEN-T Core Network
6(2) Definition of an appropriate number of refuelling points for LNG|Inland ports |LNG 1 foreseen at port Enns-Ennsdorf,
to be put in place by 31 December 2030 at inland ports, to X and possibly one at Vienna port
enable LNG inland waterway vessels or seagoing ships to
circulate throughout the TEN-T Core Network 25)
6(3) Designation of maritime and inland ports that are to provide|Maritime _and|LNG X
access to the refuelling points for LNG Inland ports see above
6(3) consideration of market needs Maritime  and|LNG X mentioned for _further _future|
Inland ports considerations 25)
6(1) and 6(2) |Cooperation among neighboring Member States to ensure[Maritime and|LNG Planned liquefaction plant _in|
adequate coverage of the TEN-T Core Network Inland ports cooperation
X not explicity ~mentioned  but|
several  general coordination
activities mentioned with other|
member states 8, 23-24
6(4) Definition of an appropriate number of refuelling points for LNG [Road NG 1,possibly 2 targeted, market]
accessible to the public to be put in place by 31 December considerations mentioned, but no|
2025 at least along the existing TEN-T Core Network (for| x detailed  cost-benefit analysis|
heavy duty vehicles) where there is demand undertaken 25,26
6(6) Definition of an appropriate NG distribution system on the|Road NG Link between LNG infrastructure
national territory, including loading facilities for LNG tank for ports and heavy duty road
vehicles, in order to supply the refuelling points installed for X transport is mentioned
inland and maritime vessels and heavy duty trucks
(requirement could be covered by a pool of neighboring
Member States by way of derogation) 23,24
6(7) Definition of an appropriate number of CNG refuelling points|Road CNG Sceptical about future potential for|
accessible to the public to be put in place by 31 December, X CNG, no further increase of CNG
2020 pumps planned except in Tirol
in urban/suburban areas and other densely populated areas 23
within networks determined by the MS Road CNG N N.M._[Map with road network Annex p.
10
6(8) Definition of an appropriate number of CNG refuelling points|Road CNG Map  provided and  visual
accessible to the public to be put in place by 31 December X inspection indicates that|Annex p.
2025, at least along the existing TEN-T Core Network distance _req; 10
3(1) of the need of alternative fuel infrastructures
4(5) Assessment of the need for shore-side electricity supply for|Inland  and|Electricity It is mentioned that Austria has a
inland waterway vessels and seagoing ships in maritime and|maritime ports basic network of shore-side
inland ports. Priority of installation in ports of the TEN-T Core X electricity supply. Future analysis|
Network and in other ports by 31 December 2025. will be performed under the|
"Aktionsprogramm ~ Donau  des|
bmyit bis 2022". 12,25
3(1)-eighth  [Consideration of the need to install electricity supply at|Airports [Electricity 42 ground power units at Vienna
indent airports for use by stationary airplanes X airport in use, no further increase
planned 25
3(1)-seventh |Assessment of the need to install refuelling points for LNG in[Inland  and|LNG No market demand expected
indent ports outside the TEN-T Core Network maritime ports X beyond  the core  network|
(=Danube) 26}
3(1) Designation of areas to be equipped with alternative fuel infrastructures
3(D)-fifth Designation of the urban/suburban agglomerations, of other|Road [Electricity Map provided but agglomerations|
indent densely populated areas and of networks which, subject to not explicitely designated
market needs, are to be equipped with recharging points X Annex p
to the public in accordance with Article 4(1) .
9
3(1)-sixth Designation of the urban/suburban agglomerations, of other|Road CNG Map provided but agglomerations|
indent densely populated areas and of networks which, subject to not explicitely designated
market needs, are to be equipped with CNG refuelling points in X
accordance with Article 6(7) Annex p.
10
3(1) Definition of measures to support the deployment of alternative fuels
3(1)-third Measures necessary to ensure that the national targets and the |Road [Electricity 30and
indent objectives contained in the national policy framework are X
reached Annex
CNG M 30and
Annex
NG X
Hydrogen 30and
X A
nnex
Maritime |Shore  Side
Electricity N.A.
Lne NA.
Inland Shore  Side
Waterway Electricity X only study (see above) 25
NG X
Airports Electricity for|
stationary X
airplane only maintaining current level
3(1)-fourth  |Measures that can promote the deployment of alternative fuels |Road Electricity 16,34
indent infrastructure in public transport services
X Annex
p.19/22
CNG X 16,Annex
p.19/22
NG X
Hydrogen X 16,Annex
p.19/22
Measures to encourage and facilitate the deployment of
4(3) recharging points not accessible to the public (private electro  |Road Electricity X Annex p.
mobility infrastructure) 31
Provided evidence whether the interests of regional and local stakeholder consultation,
33) authorities, as well as those of the stakeholders concerned has [All Al X workshops, public consultation
been considered 7,8
Spring 2016: meeting with
Germany, Czech Republic,
Slovakia, Slovenia, Italy and
memberstatzfs IS cooperation and coordination with other X Crostia, participation in STF, and
Governmnet support group
alternative fuels (led by NL, and
3(4) Al Al N-M._[DE) 8

10




5.1.3 Assessment of targets and objectives (infrastructure) established
Infrastructure sufficiency for recharging points (number and distance, 2020 and 2025)

Table 5.1-3. Index of AFI sufficiency

Fuel Index of AFI sufficiency, Ig

Current 2020 2025 2030
Electricity for vehicles 5.37 - -
CNG for vehicles 35.64 - - -

Legend: Index of AFI sufficiency, Is =Number of AFV / Number of AF Recharging/Refuelling points

Table 5.1-3 shows the values of the sufficiency index Is = Number of AFV / Number of AF
Recharging/Refuelling points. Regarding the electric vehicles, for the current situation, with 5.37, the
index passes the assessment threshold of 10 AFV per recharging point. For 2020, depending of the
scenario, the range of values 18-37 of the index suggests that the targeted number of recharging points in
the Austrian NPF may be insufficient. The Austrian NPF objectives for 2020 contain a network of 500-
700 high power recharging points and 3,000-4,000 normal power recharging points.

According to the visual assessment of spatial distribution of recharging points presented in the provided
map and checking the routes of the TEN-T Core Network, it seems that the distance requirement of one
recharging point at least every 60 km is fulfilled, already today. The Austrian NPF assumes that there
will be one private recharging point available per EV. It also declares that the recharging infrastructure
development beyond 2020 will depend on market needs.

Designation of the urban/suburban agglomerations selected to be equipped with electric recharging
points

The Austrian NPF states that because of the current good coverage for recharging points in Austria no
urban/suburban agglomerations were designated for the targets. Nevertheless, the Annex contains a map
with the current recharging points and it is visible that the 6 urban agglomerations with more than 50,000
inhabitants, Wien, Graz, Linz, Salzburg, Innsbruck, and Klagenfurt are currently well covered with
publicly accessible recharging points.

Electricity supply at airports for use by stationary airplanes

Austria’s airport in the TEN-T Core Network, Vienna Schwechat, has according to the NPF, 42 fixed
ground power units and several mobile ground power units. Other Austrian airports have mobile ground
power units. As a minimum target, the Austrian NPF states that is aims at preserving the existing
infrastructure.

Shore-side electricity supply for inland waterways vessels and seagoing ships in maritime and inland
ports of the TEN-T Core Network and in other ports (2025)

The NPF mentions that Austria has a basic network of shore-side electricity supply, without giving
specific details. Future analysis will be performed under the "Aktionsprogramm Donau des bmvit? bis
2022",

Infrastructure sufficiency for CNG refuelling points (number and distance, 2020 and 2025)

> BMVIT = Austrian Ministry for Transport, Innovation and Technology
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Table 5.1-3 shows that the currently available number of CNG refuelling points is sufficient to pass the
threshold value of one CNG refuelling point per 600 vehicles. The NPF is sceptical about future potential
for CNG and foresees no further increase of CNG refuelling points except in Tirol. The currently
available 171 public CNG refuelling points in Austria could probably support up to approximately
100,000 CNG cars on Austrian roads.

According to the visual assessment of spatial distribution of CNG refuelling points presented in the
provided map and checking the routes of the TEN-T Core Network, it seems that the distance
requirement of one CNG refuelling point at least every 150 km is fulfilled, already today.

Designation of the urban/suburban agglomerations selected to be equipped with CNG refuelling points
(2020)

The Austrian NPF states that because of the current good coverage for CNG refuelling points in Austria
no urban/suburban agglomerations were designated for the targets. Nevertheless, the Annex contains a
map with the current CNG refuelling points and it is visible that the 6 urban agglomerations with more
than 50,000 inhabitants, Wien, Graz, Linz, Salzburg, Innsbruck, and Klagenfurt are currently well
covered with publicly accessible CNG refuelling points.

Road LNG refuelling points along the TEN-T Core Network (2025)

At country level, a target of 1-2 LNG refuelling points is foreseen, depending on market demand. Dual
use LNG refuelling for vessels and heavy-duty trucks are proposed. The NPF mentions for the locations
the port of Linz or Enns-Ennsdorf (TEN-T Core Network) and possibly the port of Vienna (TEN-T Core
Network). If both LNG refuelling points were realised this would guarantee that the maximum distance
requirement for LNG refuelling points along the TEN-T Core Network would be fulfilled on Austrian
territory.

LNG refuelling points in maritime ports along the TEN-T Core Network (2025)
Not applicable since Austria has no maritime ports.
LNG refuelling points in inland ports along the TEN-T Core Network (2030)

A target of 1-2 LNG refuelling points at Austrian inland ports is foreseen, depending on market demand.
Dual use LNG refuelling for vessels and heavy-duty trucks are proposed. The NPF mentions for the
locations the port of Linz or Enns-Ennsdorf (TEN-T Core Network) and possibly the port of Vienna
(TEN-T Core Network).

Hydrogen refuelling points on networks determined by Member States having decided to include
hydrogen refuelling points accessible to the public in their National Policy Framework (2025)

A target of 5 hydrogen refuelling points is established for 2020. Currently, 3 hydrogen refuelling points
are already in operation in Vienna, Linz and Innsbruck. For the future deployment, coordination will be
sought with neighbouring countries to ensure besides appropriate coverage of urban/suburban
agglomerations also an appropriate hydrogen infrastructure along the TEN-T Corridors.

5.1.4 Deployment of alternative fuels vehicles and vessels

A main focus of the Austrian NPF is on electric vehicles. It estimates a share of roughly 1.3% - 3.7%
electric vehicles on the road in 2020. Until 2030, this share is estimated to increase to levels between 20
and 35%. For any of the other alternative fuels or transport modes the Austrian NPF does not specify any
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future estimates for alternative fuels and vessels. Altogether, it can be concluded that the Austrian NPF is
based on the assumption that electric vehicles will gain in importance while other alternative fuels and
vessels remain niche products until the 2020 time-frame.

5.1.5 Assessment of the measures to implement Article 3

The Austrian NPF contains a big portfolio of measures. Most of the measures are already in effect, and
their prolongation is considered. According to the assessment methodology, a medium overall assessment
score is derived for electric and CNG vehicles as well as alternative fuels in public transport services. For
many EV targeted support measures, the eligibility is linked to the use of 100% renewable electricity, a
useful provision for ensuring zero WtW emissions. Bicycle and electric bicycle deployment are also
supported. For the other fuels and modes, the assessment score is low. In some cases, the lack of concrete
information (for example budget ceiling) makes it difficult to assess the scope according to the same
methodology.

Assessment of the measures that can ensure national targets and objectives

The measures of this category cover: AFl and AFV, several fuel types, modes of transport, financial and
nonfinancial support. The totality of these measures can indeed address many of the deployment barriers
and as a consequence the portfolio of all measures can be considered quite comprehensive. Since many of
the measures are already existing and receive a medium score at least for electric vehicles, it can be
derived that the Austrian NPF seems to have defined appropriate measures in order to attain the defined
targets and objectives of the NPF. A large amount of support measures are only approved for one year at
a time or a budget appropriation that is likely to be depleted within a given year. Although extension is
foreseen for most of them, this could be perceived by market actors as a lack of predictability in terms of
stability of support measures.

From the alternative fuel and mode of transport clustering analysis, it resulted that most measures
presented address electric vehicles, which is one important focus of the Austrian NPF. A 2016 change in
the rules for company car tax treatment triggered in 2016 a surge in battery electric vehicle registrations,
which were mainly registered as company cars.

Assessment of the measures that can promote alternative fuels infrastructure in public transport services

The Austrian NPF contains several measures in this category, covering AFl and AFV, all fuel types and
two modes of transport (road and rail). The measures for public road transport are already in effect and
prolongation is considered. They were assessed as having a medium score.

Assessment of the measures that can promote the deployment of private electro-mobility infrastructure

The Austrian NPF contains measures in this category, amongst others financially supporting the
investment costs of building privately accessible recharging points. The measures for the promotion of
deployment of private electro-mobility infrastructure are already in effect in several of the Austrian
Bundeslénder and prolongation is considered. They were assessed as having a medium score.

5.1.6 Assessment of the provided evidence whether the interests of regional and local authorities, as
well as those of the stakeholders concerned has been considered

The Austrian NPF has been established respecting the interests of regional and local authorities, as well
as those of the stakeholders concerned. The NPF explicitly mentions stakeholder consultation,
workshops, and a public consultation that were carried out during its drafting. A coordination committee
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on "Clean energy in transport” will be set-up in order to ensure follow-up of the implementation actions,
future coordination among authorities and advice from stakeholders.

5.1.7 Assessment of MS cooperation and coordination with other Member States

Austria has cooperated with other member states through different fora. The NPF mentions a spring 2016
coordination meeting with Germany, the Czech Republic, Slovakia, Slovenia, Italy and Croatia; Austrian
participation in the STF; and its participation in the Government support group on alternative fuels (led
by NL, and DE).

5.1.8 Conclusions

Tabular overview

AF Vehicles / Vessels Publicly accessible AF Infrastructure Measures
C t C t ici
.urre.n Future | Estimate .urre.n Target Sufficiency (Index / Compre-
Fuel / transport situation Future situation . Assessment) R
) share | reached Target | attain- Score | hensive-
mode / targets year| (from EAFO Estimate (from EAFO
(%) (%) ment (%) ness
March 2017) March 2017) Current | Future
Electricity / 1.25- 3,500-
. 13,338 64,000-175,000 20.8-7.6 2,486 71-52.9 5.37 M c
vehicles / 2020 3.42 4,700
CNG/ vehicles /
6,165 173 171 100.0 35.64 M n
2020
LNG/h dut
/ heavy duty 0 12 | oo ok | x
vehicles / 2025
LNG i
./ seagoing NA NA NA NA NA NA NA NA NA NA NA
ships / 2025
LNG/inland
waterway vessels / 1-2 (OK) X
2030
H2 / vehicles / 2025 20 3 5 60.0 (OK) L n
LPG / vehicles 8,000 50 X

The Austrian NPF fully addresses the requirements of Article 3. It contains an extensive discussion of the
current state and future scenarios for alternative fuels in the transport sector. For all fuels and modes, it
establishes targets as required by Article 3 of the Directive.

The Austrian NPF puts a lot of emphasis on electric vehicles and contains, with more than 1.3% share by
2020, high estimates for the future deployment of EV, when compared with its current EV shares (0.3%).
Austria has already today a relatively dense network of public recharging points. Eligibility for several
support measures for EV is contingent on 100% renewable electricity contracts. This ensures zero
emission electro-mobility also under a well-to-wheel perspective. Austria, already today, has a significant
number of electric buses, some powered via overhead lines. Bicycles and electric bikes as well as their
infrastructure also receive support. Regarding electricity supply for stationary airplanes, the Austrian
NPF commits to maintaining the current infrastructure. For shore-side electricity, the NPF mentions
ongoing studies to investigate the possible extension of the basic existing network.

Today, the spatial distribution of recharging points and especially high power recharging infrastructure
seems to appropriately cover the needs of electric vehicles in terms of distance requirements in Austria.
For the future, the targeted ratio of only one public recharging point per 18-37 electric vehicles estimated
for 2020 could evolve to become a barrier for the further market deployment of electric vehicles. This
could also lead to market fragmentation within the EU. It will be important to closely monitor this
development and correct infrastructure targets in line with the market developments.
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Austria currently has a sufficient network of CNG refuelling points. However, the Austrian NPF displays
a sceptical view on the future prospects of CNG vehicles and does not foresee additional investments in
CNG refuelling infrastructure.

Depending on market demand, 1-2 dual use LNG refuelling points for vessels and heavy-duty trucks are
proposed in the NPF. If both LNG refuelling points were realised, this would guarantee that the
maximum distance requirement for LNG refuelling points along the TEN-T Core Network would be
fulfilled on Austrian territory.

The Austrian NPF considers hydrogen for transport and targets a slight increase of hydrogen refuelling
points.

The Austrian NPF contains a very comprehensive list of measures, most already in place and their
prolongation foreseen. Most of them can be considered having a medium impact on market actor's
decisions. Longer periods for their validity could provide certainty for market actors and hence increase
the likelihood that the national targets and objectives of the NPF can be reached. The NPF contains a
comprehensive list of support measures that can promote the deployment of alternative fuels
infrastructure in public transport services.

The consideration of the interests of regional and local authorities, as well as stakeholders during the
drafting of the Austrian NPF can be considered exemplary. Further coordination is planned in order to
ensure follow-up of the implementation actions, collaboration among authorities and advice from
stakeholders.

Austria is actively involved in coordinating its plans on alternative fuels infrastructure with other
Member States as well as collaborating with them in this field.

5.2 Belgium
5.2.1 Description of the MS
Length of the road TEN-T Core Network

The length of the road TEN-T Core Network in Belgium is 828 km and the length of motorways is 1,763
km. The length of the total road network in Belgium is 16,341 km.

The following lengths of the TEN-T Road Corridors are present in Belgium: 5% (214 km) of the North
Sea - Baltic Corridor, 18% (253 km) of the Rhine - Alpine Corridor and 12% (508 km) of the North Sea -
Mediterranean Corridor.

Through the TEN-T Road Corridors, Belgium is connected with the following Member States:
- Germany (through the North Sea - Baltic and the Rhine - Alpine Corridor)

- the Netherlands (through the North Sea - Baltic and the North Sea - Mediterranean Corridor)
- Luxembourg (through the North Sea - Mediterranean Corridor)

- France (through the North Sea - Mediterranean Corridor)

Number of registered road vehicles
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At the end of 2015, according to the Belgian NPF, Belgium had 5,661,742 registered passenger cars. In
2015, it had 6,396,720 registered road vehicles of all types (motorcycles, passenger cars, microbuses and
buses, goods vehicles, tractor units, trailers and semi-trailers and special vehicles). The present situation
of few AFV on Belgian roads, with approximately 0.16% AFV in the passenger car fleet, is regarded by
Belgium as insufficient and in need of improvement.

Number of main agglomerations
e 11 cities > 50,000 inhabitants (source — Eurostat)
Number of ports in the TEN-T Core Network

e 4 maritime ports in the TEN-T Core Network

e no maritime ports in the TEN-T Comprehensive Network

e 8inland ports in the TEN-T Core Network

e 10 inland ports in the TEN-T Comprehensive Network
Through the TEN-T inland waterways network, Belgium is connected with France through the North Sea
- Mediterranean Corridor, and with the Netherlands through the North Sea - Baltic and the North - Sea
Mediterranean Corridor.

Number of airports in the TEN-T Core Network

e 2airports in the TEN-T Core Network (Brussels, Liége)
e 2 airports in the TEN-T Comprehensive Network

5.2.2  Summary of the National Policy Framework submitted
Short description of the measures

The measures listed in the Belgium NPF differ for the three different regions (Flemish Region, Walloon
Region, and Brussels Capital Region). A number of measures are defined at the federal level and apply
for all three regions. The majority of measures in the Belgian NPF is already existing and foreseen to stay
in place. They cover a wide variety of types, addressing many deployment barriers. The number of
proposed measures is high and is covering various fuels and modes. The Flemish Region provides
significant subsidies for the purchase of electric vehicles; the Walloon Region has defined few measures,
and the Brussels-Capital Region emphasises the role of public transport. The measures are presented in a
well-structured and logical manner. The level of support varies greatly across the three regions. This
could lead to very different deployment levels of alternative fuels throughout Belgium.
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Table with the national targets and objectives established for the deployment of alternative fuels
infrastructure at the horizon 2020, 2025 and 2030

Table 5.2-1. The national targets and objectives regarding alternative fuels infrastructure

Current (EAFO 2020 2025 2030
Fuel March 2017)
AFV AFI AFV AFI AFV AFI AFV AFI
Electricity for 21,102 1,715 86,641 8,324
vehicles
SSE for sea- 9 11 12 14
going vessels
SSE for inland 329 513 595
shipping
Electricity for Present
stationary
airplanes
CNG for 4,285 58 42,581 333
vehicles
LNG for road 2 2-14
LNG for 3 >=4 >=4 >=4
maritime ports
LNG for inland 0 2 3
ports
H, for road 21 3 22

Legend: AFV = Number of Alternative Fuels Vehicles, AFI = Number of Alternative Fuels Recharging/Refuelling
Points, SSE = Shore-side electricity

Checklist to assess whether all requirements to be addressed in the NPF are fulfilled

The checklist shows that all the requirements of the Directive are covered.
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Table 5.2-2. Checklist results

Article of "
the Requirement ::::: '::rt ::::Irnatnve Yes No ':ll:d/ Notes Page
Directive P o
3(1)-first Assessment of the current state and future development of the[All All
indent market as regards alternative fuels in the transport sector,
including in light of their possible simultaneous and combined X 1423
use, and of the development of alternative fuels infrastructure,
considering, where relevant, cross-border continuity
Consideration of the needs of the different transport modes|inland LNG, 17-18, 30-32
3(2) existing on the MS territory, including those for which limited|shipping, ~sea-|electricity X o 103
alternatives to fossil fuels are available going vessels o
3(1)-second | pgaplishing Targets per Alternative Fuel
indent stablishing Targets per rnative Fuel
Electricity supply for transport
4(1) Definition of an appropriate number of recharging points[Road Electricity
le to th lic t t in pl 1 Deceml .
;Zczeossme o the public to be put in place by 31 December| X maps provided 29, 45,73
in urban/suburban agglomeration or other densely
4(1) other MS defined networks Road Electricity X na |Walloon —region explicitly  mentions  TEN-T| o
~_|comprehensive network
4(1) at public transport stations Road Electricity X N 123
Hydrogen supply for transport M
5(1) Does the Member State decide to include hydrogen refuelling|Road Hydrogen
points in their national policy frameworks? X 19
5(1) Definition of an appropriate number of refuelling points|Road Hydrogen
accessible to the public to be put in place by 31 December X 19
2025
5(1) Cross-border links Road Hydrogen X Benelux cooperation (hydrogen explicitely mentioned) |,
Natural Gas supply for transport
6(1) Definition of an appropriate number of refuelling points for LNG [Maritime ports [LNG
to be put in place by 31 December 2025 at maritime ports, to
enable LNG inland waterway vessels or seagoing ships to X 18,32
circulate throughout the TEN-T Core Network
6(2) Definition of an appropriate number of refuelling points for LNG [Inland ports  |LNG nothing defined for ports of Liege and Namur
to be put in place by 31 December 2030 at inland ports, to X 18,32, 76, 103
enable LNG inland waterway vessels or seagoing ships to (i
circulate throughout the TEN-T Core Network
6(3) Designation of maritime and inland ports that are to provide[Maritime and|LNG
access to the refuelling points for LNG. Inland ports X 18,32, 76, 103
6(3) consideration of market needs Maritime  and[LNG
Inland ports X
6(1) and 6(2) |Cooperation among neighboring Member States to ensure|Maritime and|LNG Benelux _cooperation (LNG explicitely for Brussels port]
coverage of the TEN-T Core Network. Inland ports X and INTERREG NEW VB project)
6(4) Definition of an appropriate number of refuelling points for LNG |Road NG
accessible to the public to be put in place by 31 December
2025 at least along the existing TEN-T Core Network (for X only defined for Flemish region 32,63, 88
heavy duty vehicles) where there is demand
6(6) Definition of an appropriate LNG distribution system on the|Road NG
national territory, including loading facilities for LNG tank
vehicles, in order to supply the refuelling points installed for
inland and maritime vessels and heavy duty trucks X 32
(requirement could be covered by a pool of neighboring
Member States by way of derogation)
6(7) Definition of an appropriate number of CNG refuelling points|Road CNG
accessible to the public to be put in place by 31 December
2020 X 8
in urban/suburban areas and other densely populated areas
within networks determined by the MS Road CNG X N.M. |map provided for Walloon region o4
6(8) Definition of an appropriate number of CNG refuelling points|Road CNG map provided for Walloon region, currently a gap on
accessible to the public to be put in place by 31 December X North-Sea/Meditarrenean Corridor (A4)
2025, at least along the existing TEN-T Core Network
3(1) Assessment of the need of alternative fuel infrastructures
4(5) Assessment of the need for shore-side electricity supply for|Inland ‘and|Electricity increase planned in all ports
inland waterway vessels and seagoing ships in maritime and|maritime ports
inland ports. Priority of installation in ports of the TEN-T Core X 17,30, 56, 87
Network and in other ports by 31 December 2025.
3(1)-eighth  |Consideration of the need to install electricity supply at|Airports Electricity current situation mentioned (without numbers), no
indent airports for use by stationary airplanes. X future objectives 30,79, 124
3(1)-seventh [Assessment of the need to install refuelling points for LNG in|Inland and|LNG Charleroi and Centre et Ouest are in the TEN-T
indent ports outside the TEN-T Core Network maritime ports. Comprehensive network. Nothing foreseen for these
X two ports. 7
3(1)
Designation of areas to be equipped with alternative fuel infrastructures
3(1)-fifth Designation of the urban/suburban agglomerations, of other|Road [Electricity maps provided 45,73
indent densely populated areas and of networks which, subject to X
market needs, are to be equipped with recharging points
to the public in accordance with Article 4(1)
3(1)-sixth Designation of the urban/suburban agglomerations, of other|Road CNG maps provided (although mainly referring to recharging|4s, 73
indent densely populated areas and of networks which, subject to X points
market needs, are to be equipped with CNG refuelling points in
3(1) Definition of measures to support the deployment of alternative fuels
3(1)-third Measures necessary to ensure that the national targets and the |[Road — 34-38, 90-93, 106
indent objectives contained in the national policy framework are Electricity X 112
reached cNG X 35, 112
LNG X 37,112
Hydrogen X 35,37, 106-112
Maritime Shore Side
Electricity X 37)
LNG X 37|
Shore  Side
Inland Electricity X 3
aterway LNG X 37,
Electricity for no measures defined since no increase in ground power
Airports stationary X units foreseen
airplane
3(1)-fourth  |Measures that can promote the deployment of alternative fuels Electricity X 44,92, 98
indent infrastructure in public transport services -
CNG X not mentioned
Road -
LNG X not mentioned
Hydrogen X N.M. 44
Measures that can promote the deployment of private electro
mobility infrastructure Road Electricity X 36,38
43)
Provided evidence whether the interests of regional and local Tnterdepartemental transversal government working
authorities, as well as those of the stakeholders concerned has |All All X group on Energy-Transport; Natinal Steering Group;|10-12
3(3) been considered Belgian Platform on Alternative Fuels
MS Cooperation and c With other
34) member states Al All X N.M. [Benelux Regional Cooperation 13,42, 96
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5.2.3 Assessment of targets and objectives (infrastructure) established
Infrastructure sufficiency for recharging points (number and distance, 2020 and 2025)

Table 5.2-3. Index of AFI sufficiency

Fuel Index of AFI sufficiency, Ig

Current 2020 2025 2030
Electricity for vehicles 10.40 - -
CNG for vehicles 61.40 127.90 - -

Legend: Index of AFI sufficiency, Is =Number of AFV / Number of AF Recharging/Refuelling points

Table 5.2-3 shows the values of the sufficiency index Is = Number of AFV / Number of AF
Recharging/Refuelling points. Regarding the electric vehicles, for the current situation, according to the
Belgian NPF, with 12.3, the index does not reach the assessment threshold of 10 AFV per recharging
point. For 2020, the value 10.4 of the index suggests that the targeted number of recharging points in the
Belgian NPF may be insufficient. This even more so as in 2020 the sufficiency threshold would largely
be missed in the Walloon region (14.4) and Brussels Capital region (13.2). The Belgian NPF objectives
for 2020 contain a network of 8,324 recharging points accessible to the public.

According to the visual assessment of spatial distribution of recharging points presented in the provided
maps, the distance calculations shown for the Walloon region, and checking the routes of the TEN-T
Core Network, it seems that the distance requirement of one recharging point at least every 60 km will be
fulfilled. The Belgian NPF does not contain targets for recharging infrastructure development beyond
2020.

Designation of the urban/suburban agglomerations selected to be equipped with electric recharging
points

The Belgian NPF contains maps with information on planned recharging point deployment. According to
this information, it can be assumed that the urban/suburban agglomerations in Belgium will be well
covered with publicly accessible recharging points, although the ratio between estimated EV and targeted
recharging points may give rise to concerns (see previous sub-section).

Electricity supply at airports for use by stationary airplanes

Belgium's two airports in the TEN-T Core Network, Brussels and Liége, have according to the NPF,
fixed ground power units and mobile ground power units. No plans are foreseen to increase these
numbers.

Shore-side electricity supply for inland waterways vessels and seagoing ships in maritime and inland
ports of the TEN-T Core Network and in other ports (2025)

The NPF mentions that Belgium already has a network of shore-side electricity supply. A further increase
of shore-side electricity is planned in most of the ports of the TEN-T Core Network.

Infrastructure sufficiency for CNG refuelling points (number and distance, 2020 and 2025)

Table 5.2-3 shows that the currently available number of CNG refuelling points is sufficient to pass the
threshold value of one CNG refuelling point per 600 vehicles. The NPF foresees a further increase of
CNG refuelling points. The 2020 CNG infrastructure target clearly passes the sufficiency threshold value
for the estimated CNG vehicles on Belgian roads in the same year.
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According to the visual assessment of spatial distribution of CNG refuelling points presented in the
provided map and checking the routes of the TEN-T Core Network, it seems that the distance
requirement of one CNG refuelling point at least every 150 km is fulfilled, already today, except for the
A4 motorway which is part of the North Sea / Mediterranean Corridor. However, the number of planned
CNG refuelling points gives confidence that the distance requirement should be met probably before
2025.

Designation of the urban/suburban agglomerations selected to be equipped with CNG refuelling points
(2020)

Although the Belgian NPF does not explicitly identify urban/suburban agglomerations for CNG
infrastructure coverage, it can be assumed that the deployment of the targeted CNG refuelling points
should ensure appropriate coverage.

Road LNG refuelling points along the TEN-T Core Network (2025)

At country level, a target of 14 LNG refuelling points is mentioned as the result of a sector survey. Only
the location of two of the LNG refuelling points is indicated, the ports of Antwerp and Oostende. These
two LNG refuelling points could ensure that the maximum distance requirement for LNG refuelling
points along the TEN-T Core Network would be fulfilled on Belgian territory.

LNG refuelling points in maritime ports along the TEN-T Core Network (2025)

LNG refuelling is foreseen for all Belgian maritime ports of the TEN-T Core Network by 2025. Truck-to-
Ship bunkering is already available today in several ports.

LNG refuelling points in inland ports along the TEN-T Core Network (2030)

LNG refuelling points are planned for several Belgian inland ports. Currently, nothing is planned for the
ports of Liege and Namur.

Hydrogen refuelling points on networks determined by Member States having decided to include
hydrogen refuelling points accessible to the public in their National Policy Framework (2025)

A target of 22 hydrogen refuelling points is established for 2020, the majority (20) are foreseen in the
Flemish Region. Currently, one public hydrogen refuelling point is in operation at Zaventem near
Brussels. For the future deployment, coordination will be sought with the Benelux countries to ensure
besides appropriate coverage of urban/suburban agglomerations also an appropriate hydrogen
infrastructure along the TEN-T Corridors.

5.2.4 Deployment of alternative fuels vehicles and vessels

A main focus of the Belgian NPF is on electric and CNG cars. It estimates a share of roughly 1.5%
electric cars and 0.8% CNG cars on the road in 2020. The Belgian NPF does not contain any estimates
beyond 2020. For any of the other alternative fuels or transport modes the Belgian NPF does not specify
any future estimates for alternative fuels and vessels.

5.2.5 Assessment of the measures to implement Article 3

The Belgian NPF contains a portfolio of different measures. Most of the measures are already in effect.
They vary a lot by region. The Walloon Region has identified only few support measures. For the entirety
of the Belgian NPF, according to the assessment methodology, a medium overall assessment score is
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derived for electric and CNG vehicles as well as alternative fuels in public transport services. For the
Brussels-Capital Region, electric bicycle deployment is also supported. For the other fuels and modes,
the assessment score is low. In some cases, the lack of concrete information (for example budget ceiling)
makes it difficult to assess the scope according to the same methodology.

Assessment of the measures that can ensure national targets and objectives

The measures of this category cover: AFl and AFV, several fuel types, modes of transport, financial and
nonfinancial support. The totality of these measures can indeed address many of the deployment barriers
and, as a consequence, the portfolio of all measures can be considered quite comprehensive. Since many
of the measures already exist and receive a medium score at least for electric and CNG vehicles, it can be
derived that the Belgian NPF seems to have defined appropriate measures in order to attain the defined
targets and objectives of the NPF. The different levels of support in the three Belgian regions could lead
to a certain market fragmentation within the country.

From the alternative fuel and mode of transport clustering analysis, it resulted that most measures
presented address electric vehicles, which is one important focus of the Belgian NPF. The new market
share of EV in Belgium more than doubled from 2015 (0.76%) to 2016 (1.74%). This can possibly be
attributed to the zero-emission purchase premium that was introduced in the Flemish region in 2016.

Assessment of the measures that can promote alternative fuels infrastructure in public transport services

The Belgian NPF contains a very comprehensive set of measures in this category, covering mainly
electric AFI and AFV. The measures cover buses, car sharing, park & ride, and electric taxis. Most
measures for public road transport are already in effect. They were assessed as having a medium score.

Assessment of the measures that can promote the deployment of private electro-mobility infrastructure

The Belgian NPF contains measures in this category, amongst others financially supporting the
investment costs of building privately accessible recharging points. Several of the measures for the
promotion of deployment of private electro-mobility infrastructure are already in effect. In the Brussels-
Capital Region, there is an obligation to foresee public and private recharging point installations at
parking areas. The region considers widening the scope of this measure. The totality of measures that can
promote the deployment of private electro-mobility infrastructure were assessed as having a medium
score.

5.2.6 Assessment of the provided evidence whether the interests of regional and local authorities, as
well as those of the stakeholders concerned has been considered

The Belgian NPF has been established respecting the interests of regional and local authorities, as well as
those of the stakeholders concerned. The NPF explicitly mentions an interdepartmental transversal
government working group that coordinated the drafting of the NPF. A National Steering Group on
electric vehicles, since 2011, involves stakeholders to make recommendations regarding the introduction
of electro-mobility in Belgium. From 2010 to 2014, eight sessions were held in the context of the Belgian
Platform for Electric Vehicles and Alternative Fuels to discuss about alternative fuels in Belgium.

5.2.7 Assessment of MS cooperation and coordination with other Member States

Belgium has cooperated with other Member States through the Benelux regional cooperation. Other
neighbouring Member States, such as France or Germany are not explicitly mentioned.
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5.2.8 Conclusions

Tabular overview

AF Vehicles / Vessels Publicly accessible AF Infrastructure Measures
C t C t ici
.urre.n Future | Estimate .urre.n Target Sufficiency (Index / Compre-
Fuel / transport situation Future situation . Assessment) R
K share | reached Target| attain- Score | hensive-
mode / targets year| (from EAFO |Estimate (%) (%) (from EAFO ment (%) ness
March 2017) ° " | March 2017) N current | Future
Electricity /
. 21,102 86,641 | 1.30 24.4 1,715 8,324| 206 10.40 M c
vehicles / 2020
CNG/ vehicles /
2020 4,285 42,581 | 0.62 10.1 58 333 17.4 61.40 127.90 M n
LNG / heavy dut
/heavy duty a0 2 214%| 14 (OK) L n
vehicles / 2025
LNG/ seagoing 3 >=4 | ~50 oK M n
ships / 2025
LNG/inland
waterway vessels / 0 2 0.0 (OK) L n
2030
H2 / vehicles / 2025 21 3 22% 13.6 OK L c
LPG / vehicles 42,000 509 X

*-2020

The Belgian NPF fully addresses the requirements of Article 3. It contains tables of the current state and
future estimates for alternative fuels vehicles in the transport sector. For all fuels and modes, it
establishes targets as required by Article 3 of the Directive.

The Belgian NPF puts a lot of emphasis on electric cars. It contains high estimates for the future
deployment of EV with an estimated roughly 1.3% electric vehicles on the road in 2020. Today, the
spatial distribution of recharging points seems to appropriately cover the needs of electric vehicles in
terms of distance requirements in Belgium. For the future, the targeted ratio of less than one public
recharging point per 10 electric vehicles estimated for 2020 could evolve to become a barrier for the
further market deployment of electric vehicles, especially in the Walloon and Brussels-Capital Region.
This could also lead to market fragmentation within the EU. It will be important to closely monitor this
development and correct infrastructure targets in line with the market developments. Belgium has also
defined ambitious targets for electric buses, especially in the Brussels-Capital Region. Other initiatives
for electrifying public transport, such as taxi fleets and carpooling are presented in the Belgian NPF.
Electric bikes as well as their infrastructure also receive support. The Belgian NPF contains targets for
further increasing shore-side electricity in its ports but no plans to increase the electricity supply for
stationary airplanes.

The Belgian NPF sees a growing role for CNG cars. It contains modest estimates for the further evolution
of CNG cars, with an estimated share of 0.6% on the road in 2020. Belgium has today a sufficient
network of public recharging and CNG refuelling points.

LNG refuelling is planned for all maritime ports in the TEN-T Core Network and several inland ports.
Furthermore, at least 2 LNG refuelling points for heavy-duty vehicles are targeted in the ports of
Antwerp and Oostende. According to the results of a sector survey, that is mentioned in the NPF, these
targets could be significantly exceeded. Altogether, the planned LNG refuelling points could guarantee
that the maximum distance requirement for LNG refuelling points along the TEN-T Core Network would
be fulfilled on Belgian territory.

22



The Belgian NPF displays a strong commitment towards hydrogen. The deployment of 19 publicly
accessible hydrogen refuelling points in addition to the three existing is planned.

The Belgian NPF contains a comprehensive list of measures, most already in place and foreseen to stay.
Most of them can be considered having a medium impact on market actor's decisions, especially for
electric and CNG cars as well as electrification of public transport. The measures listed in the Belgian
NPF differ for the three different regions (Flemish Region, Walloon Region, and Brussels Capital
Region). A number of measures are defined at the federal level and apply for all three regions. The level
of support varies greatly across the three regions. This could lead to a certain market fragmentation
within the country.

The consideration of the interests of regional and local authorities, as well as stakeholders during the
drafting of the Belgian NPF is evident throughout the text of the NPF.

Belgium is actively involved in coordinating its plans on alternative fuels infrastructure with the Benelux
countries and is collaborating with them in this field. It may be advisable to extend this cooperation effort
also towards other neighbouring countries such as France and Germany.

5.3 Bulgaria
5.3.1 Description of the MS
Length of the road TEN-T Core Network

The length of the road TEN-T Core Network in Bulgaria is 1,507 km and the length of motorways is 605
km. The length of the total road network in Bulgaria is 7,615 km. The length of the TEN-T Road
Corridors present in Bulgaria is 18% (960 km) of the Orient / East Mediterranean Corridor. Through the
TEN-T Road Corridors, Bulgaria is connected with Romania and Greece through the Orient / East
Mediterranean Corridor.

Number of registered road vehicles

In 2016, Bulgaria had 3,661,849 registered passenger cars in traffic use, out of which, 3,013,863
registered passenger cars. Presently around 6% AFV are driving on Bulgarian roads, out of which 0.08%
of passenger cars are electric.

Number of main agglomerations
e Bulgaria has 18 cities > 50,000 inhabitants (source — Eurostat)
Number of ports in the TEN-T Core Network

e 1 maritime port in the TEN-T Core Network

e 1 maritime port in the TEN-T Comprehensive Network
e 2 inland ports in the TEN-T Core Network

e 4inland ports in the TEN-T Comprehensive Network

Through the TEN-T inland waterways network, Bulgaria is connected with Romania through the Rhine-
Danube Corridor.

Number of airports in the TEN-T Core Network
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e lairport in the TEN-T Core Network (Sofia)
e 4airports in the TEN-T Comprehensive Network (Burgas, Gorna Orjahovitsa, Plovdiv and
Varna)

5.3.2  Summary of the National Policy Framework submitted
Short description of the measures

The Bulgarian long-term goal (after 2030) is to deploy electro-mobility, to use natural gas widely as
standard fuel and to start deployment of hydrogen for transport. Accordingly, Bulgaria has put in place a
corresponding legislative framework to support the use of alternative fuels. The majority of measures
described in the Bulgarian NPF are legislative, regulatory, or administrative measures, necessary for the
transposition of the Directive. Bulgaria makes use of EU financial instruments (JESSICA and Regional
Development Fund), as well as EC Regional Policy Operational Programmes and cross-border
cooperation via the INTERREG programme in order to achieve conditions comparable to those MS that
are more advanced in the deployment of alternative fuels and their infrastructure. Bulgarian organisations
participates in many EU funded RD&D actions.

The NPF describes, in a well-structured and logical manner, a large number of possible measures to
enhance the deployment of electro-mobility, hydrogen and natural gas vehicles and infrastructure.
However, many of these measures will only be considered after stakeholder consultation, impact
assessments, and cost-benefit analyses.

Table with the national targets and objectives established for the deployment of alternative fuels
infrastructure at the horizon 2020, 2025 and 2030

Table 5.3-1. The national targets and objectives regarding alternative fuels infrastructure

Current (EAFO March 2020 2025 2030
Fuel 2017)
AFV AFI AFV AFI AFV AFI AFV AFI
Electricity 58 (EAFO) 22 (EAFO)
for vehicles 2.337 (NPF) 43 (NPF) 35,000 | 2,500 | 70,000 | 6,000 | 130,000 | 9,000
Shore-side
electricity 31
supply
Electricity
for .
stationary Lairport
airplanes
CNG for 80,875 105
vehicles
LNG for 3 1 2 4
road
_ LNG for 0 1 2
inland ports
LNG for
maritime 1
ports
LPG 140,409 2,900
H, for road 0 0 50 4 400 10 900 50

Legend: AFV = Number of Alternative Fuels Vehicles, AFlI = Number of Alternative Fuels Recharging/Refuelling
Points
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Checklist to assess whether all requirements to be addressed in the NPF are fulfilled
The checklist shows that the requirements of the Directive are only partly covered.

Regarding the deployment of an appropriate network of electric recharging points the Bulgarian NPF
does not contain any designation of urban/suburban agglomerations to be equipped with recharging
points. Moreover it is not clear if measures are defined to promote the development of private recharging
infrastructure in Bulgaria.

The Bulgarian NPF does not contain any designation of urban/suburban agglomerations to be equipped
with CNG refuelling points. In the Bulgarian NPF, the number of refuelling points for CNG and for LNG
to be put in place along the TEN-T Core Network is not defined. The NPF just mentions that priority will
be given for the construction of NG refuelling points along the TEN-T Corridors. Moreover, the NPF
does not contain targets for LNG refuelling points at maritime and inland ports.
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Table 5.3-2. Checklist results

Article of -
the Requirement ::::: ‘:: rt ;\:::Irnatuve Yes No ’:"‘;‘I/ Notes Page
Directive P o
3(1)-first Assessment of the current state and future development of the |All Al
indent market as regards alternative fuels in the transport sector,
including in light of their possible simultaneous and combined x Current state of the use of alternative fuels is discusses under Chapter 5 of the
use, and of the development of alternative fuels infrastructure, NPF, current state of AFV is discussed in Chapter 6 and the current state of AFI
considering, where relevant, cross-border continuity X iy
is the subject of Chapters 7, 8and 9. 30-54
3(2) Consideration of the needs of the different transport modes|All All See Chapter 10 for consideration of the expected use of electricand hydrogen-
existing on the MS territory, including those for which limited x powered vehicles and on the deployment of the respective recharging and
alternatives to fossil fuels are available refuelling infrastructure 54-60
i](;;;‘stecond Establishing Targets per Alternative Fuel
Electricity supply for transport
4(1) Definition of an appropriate number of recharging points|Road Electricity
accessible to the public to be put in place by 31 December
2020 x
- in urban/suburban agglomerations and other densely The NPF only distinguishes between publicand pravate access charging points
populated areas No definition of urban aglommerations 57
4(1) within networks determined by the MS Road Electricity N.M.
4(1) at public transport stations Road [Eectricity N.M.
Hydrogen supply for transport N.M.
5(1) Does Member State decide to include hydrogen refuelling[Road Hydrogen
points in their national policy frameworks? x 59
5(1) Definition of an appropriate number of refuelling points|Road Hydrogen
accessible to the public to be put in place by 31 December x
2025 59)
5(1) cross-border links Road Hydrogen x
Natural Gas supply for transport
6(1) Definition of an appropriate number of refuelling points for LNG [Maritime ports |[LNG
to be put in place by 31 December 2025 at maritime ports, to X
enable LNG inland waterway vessels or seagoing ships to
circulate throughout the TEN-T Core Network The number is to be determined bya pending investigation 62
6(2) Definition of an appropriate number of refuelling points for LNG |Inland ports _ |LNG
to be put in place by 31 December 2030 at inland ports, to
enable LNG inland waterway vessels or seagoing ships to x
circulate throughout the TEN-T Core Network
The number is to be determined bya pending investigation 62
6(3) Designation of maritime and inland ports that are to provide[Maritime  and|LNG The NPF sets priority for the ports of Burgas, Ruse and Vidin since theyare part
access to the refuelling points for LNG Inland ports x of the TEN-T Core Network which does not exclude the possibility for providing
LNG fuelling points in the long term in the ports of the comprehensive 63
6(3) consideration of market needs Maritime  and[LNG
Inland ports x To be addressesed as part of the pending study 63]
6(1) and 6(2) |Cooperation among neighboring Member States to ensure|Maritime and|LNG According to the NPF, to achieve the above goals the Republic of Bulgaria
adequate coverage of the TEN-T Core Network Inland ports X o X
X cooperates with Romania in order to provide adequate cover of the network
both in maritime ports and in the inland ports and the necessary points along
the whole Bulgarian-Romanian section of the Danube River. 63
6(4) Definition of an appropriate number of refuelling points for LNG |[Road LNG cost and benefits (also environmental) considered?
accessible to the public to be put in place by 31 December X Building infrastructurein TEN-T by 2020
2025 at least along the existing TEN-T Core Network (for
heavy duty vehicles) where there is demand 44, 60
6(6) Definition of an appropriate LNG distribution system on the|Road NG
national territory, including loading facilities for LNG tank:
vehicles, in order to supply the refuelling points installed for
inland and maritme vessels and heavy duty trucks x
(requirement could be covered by a pool of neighboring Some considerations are made for the period 2025-2030 50 to incrase the
Member States by way of derogation) density of the LNG 61
6(7) Definition of an appropriate number of CNG refuelling points(Road CNG
accessible to the public to be put in place by 31 December
2020 X
in urban/suburban areas and other densely populated areas
Building infrastructure along TEN-T and some considerations for carrying it out [44, 61
within networks determined by the MS Road CNG x N.M.
6(8) Definition of an appropriate number of CNG refuelling points|Road CNG
accessible to the public to be put in place by 31 December X The NPF sets priority on the development of infrastructure along hte TEN-T
2025, at least along the existing TEN-T Core Network corridors but does not define a target number of points 60
3(1) Assessment of the need of alternative fuel infrastructures
4(5) Assessment of the need for shore-side electricity supply for]Inland and|Electricity The NPF states that shore-side electricity supply is provided to ships in a
inland waterway vessels and seagoing ships in maritime and|maritime ports x large number of ports and port terminals but recommends that further
inland ports. Priority of installation in ports of the TEN-T Core needs are subject to a CBA
Network and in other ports by 31 December 2025. 62
3(1)-eighth  |Consideration of the need to install electricity supply at|Airports Electricity
indent airports for use by stationary airplanes x 52-54
3(1)-seventh |Assessment of the need to install refuelling points for LNG in|Inland and|LNG
indent ports outside the TEN-T Core Network maritime ports X
The NPF requires thata study s carried out 62|
3(1) Designation of areas to be equipped with alternative fuel infrastructures
3(1)-fifth Designation of the urban/suburban agglomerations, of other|{Road Electricity
indent densely populated areas and of networks which, subject to
market needs, are to be equipped with recharging points! x
accessible to the public in accordance with Article 4(1)
3(1)-sixth Designation of the urban/suburban agglomerations, of other|(Road CNG
indent densely populated areas and of networks which, subject to
market needs, are to be equipped with CNG refuelling points in X
accordance with Article 6(7)
3(1) Definition of measures to support the deployment of alternative fuels
3(1)-third Measures necessary to ensure that the national targets and the |Road Electricity X 1125
indent objectives contained in the national policy framework are NG
reached X 11,17
LNG X 11;17
Hydrogen X 11;17
Maritime Shore Side
Electricity X
NG X
Thiand Shore  Side There are no specific measures promoting infrastructure for this type of fuel
Waterway Electricity x but the the financing measueres available may be used to finance its
NG X deployment
Airports Electricity for]|
stationary X
airplane
3(1)-fourth  |Measures that can promote the deployment of alternative fuels |Road Electricity X
indent infrastructure in public transport services NG X There are no specific measures promoting infrastructure for this type of fuel
NG but the the financing measueres available may be used to finance its
X deployment
Hydrogen %
Measures to encourage and facilitate the deployment of
4(3) recharging points not accessible to the public (private electro  |Road Electricity X
mobility infrastructure) 58
Provided evidence whether the interests of regional and local
33) authorltles., as well as those of the stakeholders concerned has Al Al X
been considered
Assessment of MS cooperation and coordination with other X
3(4) member states All All N.M.
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5.3.3 Assessment of targets and objectives (infrastructure) established
Infrastructure sufficiency for recharging points (number and distance, 2020 and 2025)

Table 5.3-3. Index of AFI sufficiency

Fuel Index of AFI sufficiency, Ig
Current 2020 2025 2030

Electricity for vehicles 2.64

CNG for vehicles

Legend: Index of AFI sufficiency, Is =Number of AFV / Number of AF Recharging/Refuelling points

Table 5.3-3 shows the values of the sufficiency index Is = Number of AFV / Number of AF
Recharging/Refuelling points. The Bulgarian NPF provides targets for the recharging network in 2020,
2025 and 2030. For 2020, the value 14 of the index is above the threshold of 10 AFV per recharging
point and suggests that the targeted number of recharging points may be insufficient and this situation
will be maintained in 2025 and 2030.

According to the visual assessment of spatial distribution of recharging points available at the Bulcharge
platform (www.bulcharge.com) and checking the routes of the TEN-T Core Network, the distance
requirement of one recharging point at least every 60 km is not fulfilled. The NPF considers that it is
necessary to plan the potential places for installing recharging points adopting a rule that ensures points
to be located at a distance no more than 100 km from another along the major roads. Hence, there is the
risk that the distance between recharging points may be too large, possibly leading to range anxiety for
BEV drivers.

Designation of the urban/suburban agglomerations selected to be equipped with electric recharging
points

The Bulgarian NPF does not contain any designation of urban/suburban agglomerations to be equipped
with recharging points.

Electricity supply at airports for use by stationary airplanes

Sofia's airport in the TEN-T Core Network provides power supply and pre-conditioned air from
stationary facilities installed at the aprons of Terminal 2. Terminal 1 supplies electricity from Mobile
Ground Power Units but without pre-conditioned air. Other airports in the TEN-T Comprehensive
Network (Burgas, Gorna Orjahovitsa, Plovdiv, Varna) neither provide fixed electrical ground power nor
pre-conditioned air system. At present, no analysis has been made at national level to assess the necessity
and economic justification of stationary facilities.

Shore-side electricity supply for inland waterways vessels and seagoing ships in maritime and inland
ports of the TEN-T Core Network and in other ports (2025)

In Bulgaria, shore-side electricity supply is a technical service provided at public ports by the port
operators. The capability to provide this service is part of the "certificate of fitness for operation” issued
to the port.

The Bulgarian maritime ports and port terminals where ships are supplied with electricity have even
geographical distribution. There are 7 maritime ports and port terminals (of national and regional
importance) that provide shore-side electricity; among them Burgas port at the TEN-T Core Network and
Varna at the Comprehensive Network.
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There are 13 inland ports and port terminals (of national and regional importance) in which shore-side
electricity supply is available. Ruse and Vidin of the TEN-T Core Network and the 4 ports and terminals
of the TEN-T Comprehensive Network provide shore-side electricity.

The Bulgarian NPF acknowledges that "seeing that many of the Bulgarian ports have installations for the
supply of shore-side electricity, the needs for modernisation of such installation should be investigated
with regard to the possibilities for simultaneous supply of all vessels in the ports and the required power
both total and at each point depending on the needs, the type and the size of the ships visiting the ports.
As a result of this study the priorities for repair and construction of points should be identified, and the
construction of the required equipment should be effected in compliance with the relevant standards.
These technical requirements and standards should be reflected in the Bulgarian legislation"”. Accordingly
the installations for shore-side supply of electricity to maritime transport, deployed or renewed after 18
November 2017, must comply with the technical specifications stipulated in Article 4(6) of the Directive.

Infrastructure sufficiency for CNG refuelling points (number and distance, 2020 and 2025)

The Bulgarian NPF does not contain targets for CNG refuelling points. The currently available 105
public CNG refuelling points leads to a sufficiency index value of 770 and does not meet the sufficiency
threshold of at least one refuelling point per 600 CNG vehicles.

According to the visual assessment of spatial distribution of CNG refuelling points presented in the map
at http://cngeurope.com/countries/bulgaria/, it seems that the distance requirement of one CNG refuelling
point at least every 150 km is fulfilled in most parts of the country, however not across the entire
Bulgarian territory and not along the TEN-T Core Network.

The NPF recognises that the number of CNG refuelling points is insufficient along the TEN-T Corridors
on the territory of Bulgaria and establishes as priority building infrastructure for CNG and LNG along the
transport corridors of the TEN-T Network in Bulgaria by 2020.

Designation of the urban/suburban agglomerations selected to be equipped with CNG refuelling points
(2020)

The Bulgarian NPF does not contain any designation of urban/suburban agglomerations to be equipped
with CNG refuelling points. The distribution of the CNG refuelling points is relatively even through
Bulgaria, with lower level of density in North-western Bulgaria and the Rila-Rhodope region. The NPF
declares that in the period 2020-2025 emphasis should be placed on building CNG infrastructure in those
areas.

Road LNG refuelling points along the TEN-T Core Network (2025)

There is one LNG refuelling point in the Port of Ruse terminal, which was recently opened in the frame
of the LNG Masterplan Rhine-Main-Danube (http://www.Ingmasterplan.eu/). The LNG terminal, part of
a pilot project, is equipped with a truck refuelling point and a pontoon to be used for future refuelling of
inland vessels as well as combined LNG/CNG refuelling points for trucks. Other terminals will be built
in Sofia and Plovdiv over the next 3 years.

The NPF declares that "it is imperative to study the regional and national demand for liquefied natural
gas for the needs of road transport before proceeding with the construction of refuelling points™. It does
not contain targets for LNG refuelling points along the TEN-T Core Network. However the Bulgarian
NPF affirms that, during the period 2020 to 2025, a greater focus will be placed on developing the
CNG/LNG infrastructure on the motorway network (including TEN-T) and that in the period 2025-2030
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the activities should be aimed at increasing the density of the distribution network for LNG and at
promoting new technologies in the field of transport with alternative fuels.

LNG refuelling points in maritime ports along the TEN-T Core Network (2025)

At present, no LNG refuelling infrastructure is in place on the premises of the Bulgarian maritime ports.
In the NPF it is just affirmed that "the required LNG refuelling points is Bulgarian maritime ports are to
be built by 31 December 2025". The NPF sets as priority the port of Burgas in the TEN-T Core and
possibly Varna in the Comprehensive Network, however the decision on locations and deadlines for
construction still depends on a study of the market needs and cost-benefit analysis to be prepared.

LNG refuelling points in inland ports along the TEN-T Core Network (2030)

At present no LNG refuelling infrastructure is in place on the premises of Bulgarian inland ports. Within
the LNG Masterplan Rhine-Main-Danube (http://www.Ingmasterplan.eu/) a terminal has been built in the
Port of Ruse, although it is not yet operative. The Bulgarian NPF just declares that "the required LNG
refuelling points in Bulgarian inland ports are to be built by 31 December 2030". The NPF sets as priority
the ports of Ruse and Vidin in the TEN-T Core and possibly Lom, Oryahavo, Silistra, Svishtov in the
Comprehensive Network. However, the decision on locations and deadlines for construction still depends
on a study of the market needs and a cost-benefit analysis to be prepared.

Hydrogen refuelling points on networks determined by Member States having decided to include
hydrogen refuelling points accessible to the public in their National Policy Framework (2025)

Bulgaria considers hydrogen as a way of integrating renewable energy sources in transport and has
included hydrogen in its NPF. Three potential applications have been identified: fuel cell fork-lift trucks,
water transport, and road transport.

Bulgaria will explore the possibilities to establish a national network of hydrogen refuelling points based
on various mobility scenarios. The aim is to develop a strategy that is the most adequate to the Bulgarian
economic conditions. The building of the first hydrogen refuelling point at the port of Burgas is at initial
stage, other locations (Sofia, Stara, Zagora, Ruse) will be considered in the long term. The forecast of the
Bulgarian Academy of Science is at least one point in operation and one point under construction after
2020 and four refuelling points in operation by 2030. The Bulgarian Electric Vehicle Industrial Cluster
(http://www.emic-bg.org) considers a more optimistic scenario with four points by 2020, ten by 2025 and
50 by 2030. The NPF declares that the required infrastructure will be established in Bulgaria with a
targeted distance between hydrogen refuelling points of about 200 km.

There are plans to establish at the port of Burgas a hub for cruise ships and to introduce fuel cell powered
ships in the nature conservation areas in the region. An association has been formed for the
implementation of this plan by  Delphin Varna Shipping, Municipality Burgas, Institute of
Electrochemistry and Energy Systems — Bulgarian Academy of Science, Institute for Regional
Strategies — Burgas. Furthermore, there is the idea of constructing a hydrogen maritime ferry line linking
Constanta (Romania) with Varna and Burgas in Bulgaria and with Istanbul (Turkey).

5.3.4 Deployment of alternative fuels vehicles and vessels

The key principle underlying the Bulgarian NPF is the technological neutrality in the sense that the public
sector should not support only one type of alternative fuels. The implementation of the national policy
will be done, on the other hand, with those technologies that are at the threshold of commercial use and
for which the active policy of the state would bring the greatest added value (according to the NPF:
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electro-mobility and natural gas) as well as with technologies that are currently at the stage of
testing/pilot projects but which could still benefit from the governmental support in the short run at least
until the stage of semi-commercial use (hydrogen/fuel cell) is reached. In the Bulgarian NPF estimates
for deployment of alternative fuels vehicles are only provided for electric and for hydrogen fuel cell cars.

The NPF considers that: "development of electro-mobility in Bulgaria should not be perceived in terms of
electricity quickly replacing conventional transport fuels. Rather it is to be seen as an evolutionary
process in which various fuels, including alternative ones, will be used in different market segments,
complementing rather than competing with one another"”. Attention should currently focus on hybrid
vehicles (that could provide sufficient range, leveraging the existing conventional fuels distribution
network), also taking into account that the price of such vehicles is lower than those powered solely by
electricity or hydrogen. Accordingly, Bulgaria estimates a share of 1% electric vehicles in 2020, 2% in
2025 and 4.3% in 2030, consisting of PHEV with an electric range of at least 40 km. For hydrogen
vehicles, the ambition level is lower (estimate of 400 vehicles in 2025 that will represent 0.01% and 900
vehicles in 2030 accounting for a 0.028%).

The NPF declares that: "at present the natural gas vehicle market in Bulgaria is relatively well developed
but the trends for its future are unfavourable”. With more than 2% CNG vehicles on its roads, Bulgaria is
among the Member States with the highest share of natural gas vehicles. Nevertheless, the NPF states
that, in practice, the CNG market is in standstill and there is no new demand due to both the lack of offer
of CNG models and the disadvantageous price of CNG compared to LPG fuel.

Although no targets have been set for LNG heavy-duty vehicles, the Bulgarian NPF says that in the
period 2020-2025 it would be necessary to support investments in a fleet of HDV and buses running on
LNG.

LPG is broadly used in Bulgaria in road transport with currently a 3.74% share of LPG fuelled cars of the
total number of cars. The NPF does not contain any future projections of the market development for
LPG vehicles nor infrastructure.

5.3.5 Assessment of the measures to implement Article 3

The Bulgarian NPF contains a total of 29 measures; however, many are just targeting transposition
provisions of the Directive outside the scope of Article 3 or are very vaguely defined. 25 measures are in
effect and 4 under consideration. This, according to the assessment methodology, leads to low overall
assessment scores for most of the fuels, modes and measure types addressed. In some cases, the lack of
concrete information (for example budget) makes it difficult to assess the scope according to the same
methodology.

Assessment of the measures that can ensure national targets and objectives

Support measures for the deployment of AFV, contained in the Bulgarian NPF, comprise tax incentives
for electric and for CNG vehicles. Also free parking in "blue zones™ for electric vehicles is granted in
several Bulgarian cities. However these measures do not significantly influence the AFV total cost of
ownership and there is risk that these measures might not be sufficient to ensure attainment of the targets
and objectives of the NPF.

Lower excises duties than for petrol or diesel are applied to CNG and LPG, and biofuels are exempt from
excise duties. There is at present a considerable number of CNG and LPG propelled vehicles on the
Bulgarian roads. However, from the data presented in the NPF it does not seem that, in the future, these
measures will have a sustained impact on the market of those AFV or increase the use of biofuels.
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In the NPF, it is proposed to encourage the installation of recharging infrastructure through direct
investment, fiscal incentives and administrative facilitation measures. The scope and content of such
measures (result of the correspondent impact assessment and cost-benefit analysis) it is not yet specified.

To support achievement of its targets and objectives Bulgaria relies on European Commission policies for
regional development, in particular the Operational Programmes "Environment"”, "Rural Development",
"Competitiveness and Innovation", and "Science and Education for Smart Growth", Structural Funds, the
EU financial instrument JESSICA. Moreover, Bulgarian organisations participate in many EU funded
RD&D actions.

Bulgaria plans to co-finance projects for building infrastructure for compressed and liquefied natural gas
along the transport corridors of TEN-T Network making use of Cohesion Funds, in particular through the
Connecting Europe Facility as well as through funds under cross-border cooperation programmes
(INTERREG) with other Member States. The achievement of Bulgarian targets is therefore linked to the
availability of EU funds to finance CEF, Regional development and RD&D programmes.

Assessment of the measures that can promote alternative fuels infrastructure in public transport services

The Bulgarian NPF contains 6 measures in this category, covering AFIl and AFV, all fuel types and
mainly road transport. Two measures relate to public procurement: e.g. pilot projects for the use of
electric buses in the city of Sofia and the use of Jessica funds for urban transport and infrastructure.
Similarly, funds from the EU Regional Policy Bulgarian Operational Programmes "Environment™ and
"Regions in Growth" could be used in projects to respectively reduce pollution of public transport and to
build refuelling and recharging infrastructure that would serve public transport services. Due to their low
status (projects under consideration) and due to a lack of financial information, these measures were
assessed as having a low score.

In addition, Bulgaria has put in place two regulatory measures concerning public transport: the most
relevant is the Energy from Renewable Sources Act and the National Action Plan for Energy Sources that
lays down the commitments and responsibilities for municipalities that should consider biofuel and
energy from renewable sources in transport services within their area of responsibility. The second one
refers to the requirement of electric (PHEV and BEV) taxis to be painted in green.

Assessment of the measures that can promote the deployment of private electro-mobility infrastructure

From the Bulgarian NPF it is unclear if measures are defined to encourage and facilitate the deployment
of recharging points not accessible to the public (private electro-mobility infrastructure). The NPF just
mentions a project that envisages the construction of recharging infrastructure and the provision of
electric vehicles for shared use by occupants of residential building with an indicative budget of
approximately 150 KEUR per location; although it is not clear whether the budget comes from public,
private or public-private shared funds.

5.3.6 Assessment of the provided evidence whether the interests of regional and local authorities, as
well as those of the stakeholders concerned has been considered

The Bulgarian NPF does not explicitly mention consultation with regional and local authorities. It seems
that the interests of the stakeholders concerned have been taken into account, at least for the deployment
of electric vehicles and recharging infrastructure for which the proposals of the Electric Vehicles
Industrial Cluster and the Bulgarian Electric Vehicles Association are presented in the NPF. The
Bulgarian NPF recognises the need of involving industrial associations and municipalities for deployment
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of hydrogen vehicles and refuelling infrastructure and the benefit of public-private partnerships to help
creating a market and demand of CNG.

5.3.7 Assessment of MS cooperation and coordination with other Member States

Bulgaria cooperates with Romania through the INTERREG V-A cross border cooperation programme
(2014-2020), which finances activities under different priority axes. One requirement for eligibility of
proposals is that it must contribute to the development of refuelling infrastructure for alternative fuels.

Coordination is mentioned in the Bulgarian NPF in the case of the planning of a hydrogen maritime ferry
line linking Constanta (Romania) with Varna and Burgas in Bulgaria and with Istanbul (Turkey).
Regarding NG refuelling points, cooperation is foreseen with candidate countries (Serbia) and along the
TEN-T through the Connecting Europe Facility. It can be concluded that for these fuels Bulgaria shows
intentions to cooperate with the neighbouring countries to ensure EU-wide circulation.

5.3.8 Conclusions

Tabular overview

AF Vehicles / Vessels Publicly accessible AF Infrastructure Measures
Current Current Sufficiency (Index /
. K . X . Target Compre-
Fuel / transport |situation (from| Future Future Estimate situation Target| attain Assessment) score | hensive
mode / targets year| EAFO March [Estimate| share (%) |reached (%)]| (from EAFO 8 ment (%) ness
0
2017) March 2017) Current | Future
Electricit 58 (EAFO 22 (EAFO
. v/ ( ) 35,000 1.08 0.2 ( ) 2,500 0.9 2.64 L [¢
vehicles / 2020 2,337 (NPF) 43 (NPF)
CNG/ vehicles / 80,875 (NPF 105 M
2020 /875 (NPF) n
LNG/h dut 1(NPF
/heavy duty 3 (NPF) 4 25.0 i M n
vehicles / 2025 0 (EAFO)
LNG / seagoin
_/ going 0 1 0.0 (OK) X
ships / 2025
LNG/inland
waterway vessels / 1 2 25.0 (OK) X
2030
H2 / vehicles / 2025 0 400 0.01 0 0 10 0.0 (OK) X
Other fuels (LPG /
i 140,409 (NPF) 2,900 X
vehicles)

The Bulgarian NPF addresses only part of the requirements of Article 3 of the Directive. It contains an
extensive discussion of the current state and future scenarios for alternative fuels in the transport sector.
However, the NPF does not contain any designation of urban/suburban agglomerations to be equipped
with recharging points and with CNG refuelling points. In the Bulgarian NPF, the number of refuelling
points for CNG and for LNG to be put in place along the TEN-T Core Network is not defined. Bulgaria
intends to develop an alternative fuels infrastructure network that it is considerate of the Bulgarian
economic conditions with lower initial investments and minimised risks in the first years.

The Bulgarian NPF recognises that electrification of the propulsion of vehicles could contribute to the
development of environmentally friendly road transport in Bulgaria however in a long term perspective.
Bulgaria expects a rather rapid deployment of electric vehicles, mainly PHEV. It estimates the share of
EV in Bulgaria to be roughly 1% by 2020. For electric recharging infrastructure, the current situation,
with 22 publicly accessible recharging points, is sufficient. The Bulgarian targets for the recharging
network in 2020, 2025 and 2030 might not be enough if the estimates for electric vehicles in Bulgaria are
met. It may be important to closely monitor this development and correct infrastructure targets in line
with the market developments. The NPF does not contain concrete targets to increase the availability of
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electricity supply for stationary airplanes. For shore-side electricity it focuses on plans for modernising
the existing infrastructure.

Bulgaria has already today a relatively dense network of CNG refuelling points in parts of the country
and the NPF foresees that this will further grow to cover the complete Bulgarian territory and the
Bulgarian part of the TEN-T Corridors. The Bulgarian NPF does not contain future estimates for the
number of CNG vehicles.

It has a target of 4 LNG refuelling points for heavy-duty vehicles, which is insufficient to ensure
appropriate coverage of the TEN-T Core Network on Bulgarian territory.

The Bulgarian NPF contains some targets for LNG bunkering infrastructure for inland and seagoing
vessels. Building of the bunkering infrastructure is to a certain extent dependent on the availability of EU
funds.

Bulgaria considers hydrogen technologies as a way of integrating renewable energy sources in transport
and has included hydrogen in its NPF. The NPF estimates the share of hydrogen vehicles to be around
0.01% by 2025 in Bulgaria.

The Bulgarian NPF is based on a well-defined legislative framework and on investment support that to
some extent relies on European Union co-funding instruments and Cohesion Funds. The NPF contains
large number of possible initiatives with support measures to enhance the deployment of electro-mobility,
hydrogen and natural gas vehicles and alternative fuels infrastructure, also for public transport. All these
measures, if implemented, could help overcome deployment barriers. Since most of these measures are
still only under consideration, there is a certain risk that the national targets and objectives of the NPF
may not be reached.

The Republic of Bulgaria, in its NPF, declares interest to cooperate with the neighbouring countries to
ensure EU-wide circulation of vehicles and vessels, especially for natural gas. It may be advisable to
extend this cooperation also for the other fuels and modes.

5.4 Cyprus
5.4.1 Description of the MS
Length of the road TEN-T Core Network

The length of the road TEN-T Core Network in Cyprus is 156 km and the length of motorways is 257
km. The length of the total road network in Cyprus is 4,767 km.

The length of the TEN-T Road Corridors present in Cyprus is 3% (138 km) of the Orient / East
Mediterranean Corridor.

Number of registered road vehicles

In 2015, Cyprus had 472,692 registered passenger cars and 653,774 registered road vehicles of all types.
Presently only very few (< 0.05%) AFV are driving on Cypriot roads.

Number of main agglomerations

e 2 cities (Nicosia, Limassol) > 50,000 inhabitants (source — Eurostat)
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Number of ports in the TEN-T Core Network

e 1 maritime port in the TEN-T Core Network (Limassol)
e 1 maritime port in the TEN-T Comprehensive Network (Larnaca)
¢ Noinland ports in the TEN-T Core Network or TEN-T Comprehensive Network

Number of airports in the TEN-T Core Network

o 1airport in the TEN-T Core Network (Larnaca)
e lairport in the TEN-T Comprehensive Network (Paphos)

5.4.2 Summary of the National Policy Framework submitted
Short description of the measures

The NPF mentions that, for the future development and further penetration of alternative fuels in
transport, a study entitled “Technical Assistance in order to assess and formulate recommendations for
the promotion and penetration of alternative fuels in the transport sector” conducted by the German
organisation Deutsche Gesellschaft fiir Internationale Zusammenarbeit (G1Z) GmbH is currently being
carried out. The results of this study will be used to identify the most efficient scenario for promoting the
use of alternative fuels in transport, initially by 2020 and by 2030 at a later stage, taking account of the
impact on other sectors, such as electricity, and on environment. New plans, measures and programmes
for other alternative fuels and necessary infrastructure on the basis of the results of the study will be
decided at a later stage. The NPF contains the description of 16 support measures. The Cyprus NPF has
as main objective the introduction of electricity in road transport, the set of corresponding measures being
assessed as comprehensive with a medium score.

Table with the national targets and objectives established for the deployment of alternative fuels
infrastructure at the horizon 2020, 2025 and 2030

Table 5.4-1. The national targets and objectives regarding alternative fuels infrastructure

Current (EAFO
el March 2017) 2020 2025 2030
AFV AFI AFV AFI AFV AFI AFV AFI
Electricity 36 (EAFO) ’
for vehicles 75 32 (NPF) 100-2000 100 >100 >100
CNG for
X 0
vehicles
LNG for
0
road
_LNGfor NA NA NA NA NA NA NA NA
inland ports
LNG for
maritime 0
ports
H, for road 0
LPG
for road | 84 (NPF) >20

Legend: AFV = Number of Alternative Fuels Vehicles, AFI = Number of Public Alternative Fuels
Recharging/Refuelling Points.
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Besides electricity, not enough data are provided concerning the other alternative fuels current or future
vehicle and infrastructure situation. The NPF mentions that plans, measures and programmes for these
alternative fuels will be decided based on the results of studies that are still ongoing.

The NPF mentions the current use of fuels in Cyprus being: 57% petrol, 41.5% diesel and 1.5% biodiesel.
Checklist to assess whether all requirements to be addressed in the NPF are fulfilled

The checklist shows that the requirements of the Directive are to a large extent not covered.
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Table 5.4-2. Checklist results

36

Article of " N.A.
th'e . Requirement :::::p:frt :I;i::atw Yes | No |/N.M Notes Page
Directive .
3(1)-first Assessment of the current state and future development of the
indent market as regards alternative fuels in the transport sector, . _
including in light of their possible simultaneous and combined All All X ?:rrttlr?élt)thzntl)‘(hg;fi\gszotﬁgy wait for the results of the on-going studies 8
use, and of the development of alternative fuels infrastructure,
considering, where relevant, cross-border continuity
3(2) Consideration of the needs of the different transport modes
existing on the MS territory, including those for which limited All All X transport modes considered: road, water
alternatives to fossil fuels are available
“:;(dle);‘stecond Establishing Targets per Alternative Fuel
Electricity supply for transport
4(1) Definition of an appropriate number of recharging points For 4 municipalities with >50,000 inhabitants 14 NP, 7 municipalities with >2000
;;i%ss'b'e to the public to be put in place by 31 December| .4 Electricity | X inhabitants - 10 NP and 3 with > 250 inhabitants - 11 NP and 2 HP, in total 25 NP and | 8, 13
- in urban/suburban ations and other densel 2 HP rechsrging points are provided for.
4(1) within networks determined by the MS Road Electricity X N.M. |TEN-T road core & comprehensive networks 14
4(1) at public transport stations Road Electricity X N.M.
Hydrogen supply for transport N.M.
5(1) Do}es !_Vlemb_er SFate de_clde to include hydrogen refuelling Road Hydrogen X
points in their national policy frameworks?
5(1) aD:cflenSI;?ﬂne :cf ;‘2 ;‘;’EZ“@;'EQE Drvulimi:el;lagg brsﬂgel\hggeceur::;; Road Hydrogen x atthe present stage, there has been no decision on the use of hydrogen in transport 7,9
5(1) cross-border links Road Hydrogen X
Natural Gas supply for transport
6(1) Definition of an appropriate number of refuelling points for LNG the number of supply points will be determined based on the results of on-going
to be put in place by 31 December 2025 at maritime ports, to| Maritime NG X studies - the Public Natural Gas Company (DEFA) will prepare a study which analyses 6,9
enable LNG inland waterway vessels or seagoing ships to ports the options for LNG maritime transport and storage/processing/regasification in an !
circulate throuahout the TEN-T Core Netwark. on-shore or off-shore unit, as well as for its land transport and distribution
6(2) Definition of an appropriate number of refuelling points for LNG
to be put in _p\ace by 31 December 2030 at \n\a_nd por_'ts, to Inland ports NG NA.
enable LNG inland waterway vessels or seagoing ships to
circulate throughout the TEN-T Core Network
6(3) Designation of maritime and inland ports that are to provide
access to the refuelling points for LNG Maritime and the number of supply points will be determined based on the results of on-going studies
Inland ports | NG x - the Public Natural Gas Company (DEFA) will prepare a study which analyses the options | o
for LNG maritime transport and storage/processing/regasification in an on-shore or off- '
6(3) consideration of market needs Maritime and NG X shore unit, as well as forits land transport and distribution
Inland ports
6(1) and 6(2) :g:pjgf;‘gv:r:og%f ::;9?2;?%0':':2:303“55 to ensure T:I';::e::g NG X European POSEIDON-MED I1 LNG Bunkering project (Greece,Italy,Cyprus) 10
6(4) Definition of an appropriate number of refuelling points for LNG
accessible to the public to be put in place by 31 December
2025 at least along the existing TEN-T Core Network (for Road NG x . § . .
heavy duty vehicles) where there is demand the qumber of supp\y points will be determined basgd on the results of on-going
tudies - the Public Natural Gas Company (DEFA) will prepare a study which analyses
6(6) Definition of an appropriate LNG distribution system on the the options for LNG maritime transport and storage/processing/regasification in an 6.9
national territory, including loading facilities for LNG tank on-shore or off-shore unit, as well as for its land transport and distribution
vehicles, in order to supply the refuelling points installed for Road LNG X
inland and maritime vessels and heavy duty trucks
(requirement could be covered by a pool of neighboring
6(7) Definition of an appropriate number of CNG refuelling points Currently, natural gas (LNG, CNG) is not used in the transport sector, since there is
accessible to the public to be put in place by 31 December Road CNG X no natural gas (NG) market in Cyprus due to its geographical isolation, the small
2020 market size and the lack of interconnections with other natural gas networks. Cyprus
within networks determined by the MS Road CNG X N.M. |may derogate from specific articles, since it may qualify either as an isolated or an
— - - - -gent market. Following unsuccessful efforts to introduce NG through the 5.6
6(8) Defmm}on of an approprlate "“’“"ef of CNG refuelling points| 'Intermediate Solution’, during its meeting on 22 June 2016, the Council of Ministers !
accessible to the public to t_Je put in place by 31 December decided to approve NG introduction in liquefied form (LNG) as soon as possible. LNG
2025, at least along the existing TEN-T Core Network Road CNG X supply will be permanent and will be the exclusive supply option until the internal NG
market secures supply from indigenous reserves. Once the supply of the Cypriot NG
market from indigenous reserves is made possible, it will serve as an alternative
3(1) of the need of alternative fuel infrastructures
4(5) Assessment of the need for shore-side electricity supply for Inland and The NPF states this matter is currently under assessment by the Cyprus Ports
inland waterway vessels and seagoing ships in maritime and maritime Electricity X Authority that participates in the Elemed project, which relates to a study on the 15
inland ports. Priority of installation in ports of the TEN-T Core provision of shore-side electricity for ships moored in Cypriot ports that are part of
Network and in other ports by 31 December 2025. ports the Core TEN-T Network.
3(1)-eighth Consideration of the need to install electricity supply at| Department of Civil Aviation intends to examine the possibility of installing electricity
indent airports for use by stationary airplanes Airports Electricity X supply for parked planes at the airports of Larnaca and Paphos in the end of 2017. 15
Cost-benefit studies and the views of the managing company Hermes Airports Ltd.
and the Concessions Coordination Committee will be considered.
3(1)-seventh [Assessment of the need to install refuelling points for LNG in The decisions on installation of LNG refuelling points at maritime and inland ports
indent ports outside the TEN-T Core Network Inland and outside the Core Trans-European Network for Transport (TEN-T) will be made after
maritime LNG X the completion of the study on the provision of shore-side electricity for ships 15
ports moored in Cypriot ports that are part of the Core TEN-T Network, prepared by
Cvorus Parts Autharity that particinates in the Flemed nroiect
3(1) Designation of areas to be equipped with alternative fuel infrastructures
S oo o D wovn Sonet, ¥ e e dsnates 4 ol i 25000 nhvtars 14 10, 7 munc
" s . Road Electricity X with >2000 inhabitants - 10 NP and 3 with > 250 inhabitants - 11 NP and 2 HP, in 13
market needs, are to be equipped with recharging points total 25 NP and 2 HP charging points
accessible to the public in accordance with Article 4(1)
3(1)-sixth Designation of the urban/suburban agglomerations, of other
indent densely populated areas and of networks which, subject to Road CNG X
market needs, are to be equipped with CNG refuelling points in
accordance with Article 6(7)
3(1) Definition of measures to support the deployment of alternative fuels
3(1)-third Measures necessary to ensure that the national targets and the Electricity X regulatory + 7 assessable (finacial/non-financial) 9,10
indent objectives contained in the national policy framework are —
reached Road CNG X legislative framework to be adopted 9
LNG X legislative framework to be adopted 9
Hydrogen X
Shore Side - . :
Maritime Electricity X waiting results of on-going studies 15
LNG X waiting results of on-going studies 15
Inland sEr;ggterwi;Sye N-A. 15
Waterway NG NA. 5
Electricity Department of Civil Aviation intends to examine the possibility of installing electricity
Airports for X supply for parked planes at the airports of Larnaca and Paphos in the end of 2017. 15
stationary Cost-benefit studies and the views of the managing company Hermes Airports Ltd.
airplane and the Concessions Coordination C i will be considered.
3(1)-fourth Measures that can promote the deployment of alternative fuels Electricity X
indent infrastructure in public transport services CNG X Different policy measures, including measures related to public transport, may be
Road h h 12
LNG X examined on the basis of the results of the studies
Hydrogen X
Measures to encourage and facilitate the deployment of The Ministry of the Interior will consider the introduction of provisions in the
recharging points not accessible to the public (private electro legislation on streets and buildings regarding the mandatory installation of an
mobility infrastructure) electricity supply system with an output of up to 3.7 KW in each parking space, for
4(3) Road Electricity X new buildings or buildings undergoing large-scale renovation, with at least two 14
residential units, for potential future charging of EVs. This will be carried out in
consultation with the competent building authorities, as well as with all interested and
affected parties, and decisions on the action to be taken will be made by the end of
Provided evidence whether the interests of regional and local In the case of electricity supply at the airports, the views of the managing company
authorities, as well as those of the stakeholders concerned has Hermes Airports Ltd. and the Concessions Coordination Committee will be 9, 10,
3(3) " All All X " " ¢ the - s
been considered considered. Different ministeries and entities will work on the future measures. 15
Introducing policy measures in the local plans of large cities will be
Assessment of MS cooperation and coordination with other European POSEIDON-MED II LNG Bunkering project (Greece,Italy,Cyprus) is
3(4) member states All All X N-M. I:nentioned but no future measures are described. 10




5.4.3 Assessment of targets and objectives (infrastructure) established
Infrastructure sufficiency for recharging points (number and distance, 2020 and 2025)

Table 5.4-3. Index of AFI sufficiency

Fuel Index of AFI sufficiency, Ig

Current 2020 2025 2030
Electricity for vehicles 1-20
CNG for vehicles

Legend: Index of AFI sufficiency, Is =Number of AFV / Number of AF Recharging/Refuelling points.

The current sufficiency index Is for electricity infrastructure is 2.08 meeting the assessment threshold by
a large margin but the value of the index for 2020 depends on the scenario for the number of electric
vehicles. The large range of provided values makes the assessment difficult. The exact spatial distribution
is not presented in the NPF but details are provided regarding the number and maximum distance in
between the planned recharging points along the road segments of the TEN-T Core and Comprehensive
Network for 2020. The distance requirement of one recharging point at least every 60 km is fulfilled
since the declared maximum distances between points are lower than 55 km.

Designation of the urban/suburban agglomerations selected to be equipped with electric recharging
points

On this matter, the Cypriot NPF contains sufficient information. Four municipalities with more than
50,000 inhabitants (Nicosia, Strovolos, Limassol and Larnaca), 7 municipalities with more than 2,000
inhabitants and 3 communities with more than 250 inhabitants are designated in the NPF for equipment
with electric recharging points (25 normal power and 2 high power).

Electricity supply at airports for use by stationary airplanes

The NPF mentions the Department of Civil Aviation intends to examine the possibility of installing
electricity supply for stationary airplanes at the airports of Larnaca and Paphos in the end of 2017. Cost-
benefit studies and the views of the managing company Hermes Airports Ltd. and the Concessions
Coordination Committee will be considered.

Shore-side electricity supply for inland waterways vessels and seagoing ships in maritime and inland
ports of the TEN-T Core Network and in other ports (2025)

The NPF states this matter is currently under assessment by the Cyprus Ports Authority that participates
in the Elemed project, which relates to a study on the provision of shore-side electricity for ships moored
in Cypriot ports that are part of the TEN-T Core Network.

Infrastructure sufficiency for CNG refuelling points (number and distance, 2020 and 2025)

Currently, natural gas (LNG and CNG) is not used in the Cypriot transport sector, since there is no
natural gas (NG) market in Cyprus due to its geographical isolation, the small market size and the lack of
interconnections with other NG networks.
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The degree of sufficiency for CNG AFI is not possible to be calculated due to the lack of data provided in
the NPF°,

Designation of the urban/suburban agglomerations selected to be equipped with CNG refuelling points
(2020)

The Cyprus NPF does not offer information about this issue.

Road LNG refuelling points along the TEN-T Core Network (2025)

The Cyprus NPF does not provide targets for road LNG refuelling points by 2025°.
LNG refuelling points in maritime ports along the TEN-T Core Network (2025)

The Cyprus NPF does not provide targets for LNG refuelling points in maritime ports by 2025°,

LNG refuelling points in inland ports along the TEN-T Core Network (2030)
Not applicable since Cyprus has no inland ports along the TEN-T Core Network.

Hydrogen refuelling points on networks determined by Member States having decided to include
hydrogen refuelling points accessible to the public in their National Policy Framework (2025)

The Cyprus NPF states that, at the present stage, there has been no decision on the use of hydrogen in
transport.

5.4.4 Deployment of alternative fuels vehicles and vessels

The Cyprus NPF doesn’t indicate future estimates for alternative fuels vehicles and vessels, except a very
wide range of values concerning electric vehicles in 2020. These estimates represent a quite modest
future share of electric vehicles in 2020, in the interval 0.02% and 0.32%.

The NPF provides the current number of LPG vehicles stating that the legislative framework for the
implementation of LPG use in vehicles has been completed and more than 20 applications for planning
authorisation for LPG refuelling points have been submitted. According to the NPF, the use of LPG as
road transport fuel will be possible from 2017 onwards.

® Directive 2009/73/EC, with which the Laws on the Regulation of the Natural Gas Market of 2004 to 2012 are harmonised, provides that
Cyprus may derogate from specific articles, since it may qualify either as an isolated or an emergent market. This may explain the absence
of data for current and future situation of using NG in transport.

* The Cyprus Council of Ministers decided on the 22nd of June 2016 to approve NG introduction in liquefied form (LNG) as soon as possible.
Pursuant to the above Decision, the Public Natural Gas Company (DEFA) was given a mandate and proceeded to prepare a study which
analyses the options for LNG maritime transport and storage/processing/regasification in an on-shore or off-shore unit, as well as for its
land transport and distribution. The study will also include a schedule for the detailed planning of the infrastructure that will be initially
required for liquefied NG to be used for electricity production immediately following its introduction, as a first stage. On the basis of the
results of this study, a new proposal will be submitted to the Council of Ministers for decision making.

> The Cyprus Ports Authority participates in the ‘Poseidon Med II’ European project, which was submitted under CEF-MOS, to prepare and carry

out a study regarding the placement and future deployment of LNG refuelling infrastructure at Cypriot ports. The decisions on installation
of LNG refuelling points at maritime ports along the Core TEN-T Network will be made after the completion of this study.
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5.4.5 Assessment of the measures to implement Article 3

The Cyprus NPF has presented a medium number (16) of support measures, most of them being vaguely
defined. The lack of concrete information (for example budget ceiling) for the 8 assessable ones makes
their assessment difficult. The majority of measures have the status ‘under consideration’ and therefore
receive a low assessment score.

Assessment of the measures that can ensure national targets and objectives

The Cyprus NPF contains 15 measures ensuring national targets and objectives. Eight of them are of
regulatory or administrative type and 7 are of financial or nonfinancial type being eligible for assessment.
All these 7 assessable measures regard the electricity for road transport, 6 having a low assessment score
due to their status and lack of information about effectiveness and only one having a medium assessment
score. Overall, this cluster is considered comprehensive and having a medium assessment score.

The NPF states also that the energy policy regulates the blending shares of biofuel in conventional fuels
(especially diesel), a threshold of at least 2.4% energy content being mentioned.

The vehicle registration tax and the annual circulation tax currently in place in Cyprus are based on CO2
emissions which could also contribute to the deployment of AFV in the country.

Assessment of the measures that can promote alternative fuels infrastructure in public transport services

The Cyprus NPF does not offer clear information in this area, but it states that different policy measures,
including measures related to public transport, may be examined on the basis of the results of the ongoing
studies mentioned above.

Assessment of the measures that can promote the deployment of private electro-mobility infrastructure

The NPF presents one legislative type measure about the mandatory installation of an electricity supply
system with an output of up to 3.7 KW in each parking space, for new buildings or buildings undergoing
large-scale renovation, with at least two residential units, for potential future recharging of electric
vehicles. This measure received the status ‘under consideration’ and it will be carried out in consultation
with the competent building authorities and all interested and affected parties, decisions on the action to
be taken will be made by the end of 2018.

5.4.6 Assessment of the provided evidence whether the interests of regional and local authorities, as
well as those of the stakeholders concerned has been considered

The NPF mentions different ministries and entities will work on defining the future measures. In the case
of electricity supply at the airports, the Cyprus NPF states the views of the managing company Hermes
Airports Ltd. and the Concessions Coordination Committee will be considered. The introduction of
policy measures in the local plans of large cities will be examined.

5.4.7 Assessment of MS cooperation and coordination with other Member States

In the frame of the European POSEIDON-MED II LNG Bunkering project, Cyprus cooperates with
Greece and ltaly. Within this project, a study will be carried out regarding the future deployment and
placement of LNG refuelling infrastructure at Cypriot ports.
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5.4.8 Conclusions

Tabular overview

AF Vehicles / Vessels Public AF Infrastructure Measures
Current Current ici
. Y . Future | Estimate . ! . Target sufficiency (Index/ Compre-
Fuel / transport situation Future situation > Assessment) }
. share | reached Target| attain- Score | hensive-
mode / targets year| (from EAFO [Estimate (from EAFO
(%) (%) ment (%) ness
March 2017) March 2017) Current Future
Electricity / 100- |0.02-
. 75 75-3.75 36 100 36 1-20 M [
vehicles / 2020 2000 0.32
CNG i
/ vehicles / X X
2020
LNG / heavy duty X X
vehicles / 2025
LNG i
_/ seagoing X X
ships / 2025
LNG/inland
waterway vessels / NA NA NA NA NA NA NA NA NA NA NA
2030
H2 / vehicles / 2025 X X
LPG /vehicles
/vehides/ | o1 (npF) 20 ok | x
2025

From the Cyprus NPF, it is transparent that alternative fuels are at an early deployment stage in Cyprus.
The Cyprus NPF addresses only a small part of the requirements of Article 3 of the Directive, mainly
electro-mobility. For the future development and further penetration of alternative fuels in transport, a
study entitled ‘Technical Assistance in order to assess and formulate recommendations for the promotion
and penetration of alternative fuels in the transport sector’ has been commissioned. The purpose of the
ongoing study is to present a comprehensive proposal regarding future penetration scenarios for various
alternative fuels in the transport sector in Cyprus, as well as promotion policies and measures, taking
account of the specific characteristics of Cyprus, to achieve the climate and energy targets related to the
transport sector.

In the case of electricity for road transport, which constitutes the focus of the Cyprus NPF, the
requirements of the Directive were fulfilled and details were given about the targeted recharging
infrastructure for 2020 in terms of number and placement. Even though the future estimates of electric
vehicle stock are rather modest, being situated in the range of 0.02% to 0.32% of the future vehicle stock,
the proposed set of measures can support reaching the declared objectives since it was evaluated as being
comprehensive and having a medium assessment score. In the case of electricity supply at airports and
shore-side supply in its maritime ports, the Cypriot authorities are currently examining the situation and
studies are carried out. The decision of setting targets and support measures is foreseen for the future.

Besides electro-mobility, the national strategy for the other alternative fuels is briefly or inadequately
treated in the Cyprus NPF, being dependent on the results of currently ongoing studies. For CNG and
LNG fuels, the NPF contains neither future estimates for vehicles nor targets for refuelling infrastructure.
The lack of ambition for natural gas can be partially explained by the small market size in Cyprus and the
lack of interconnections with other natural gas networks. However, the Cypriot NPF declares intentions
to foster LNG use in maritime transport, also in cooperation with Greece and Italy

The Cyprus NPF does not contain any targets for hydrogen in transport.
The Cyprus NPF contains a medium size portfolio of support measures, many being currently discussed

and planned and receiving in consequence the status ‘under consideration’. The majority of the proposed
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measures necessary to ensure national targets concern electricity for road transport, this cluster that
contains 7 assessable measures received a medium overall assessment score. The use of alternative fuels
for public transport activity is too vaguely addressed and additional concrete details would have been
desirable.

Regarding the cooperation with other Member States, the NPF states that Cyprus cooperates with Greece
and Italy in the frame of the EU funded POSEIDON-MED II LNG project. A study regarding the future
deployment and placement of LNG refuelling infrastructure at Cypriot ports will be carried out within
this project.

5.5 Czech Republic
5.5.1 Description of the MS
Length of the road TEN-T Core Network

The length of the road TEN-T Core Network in the Czech Republic is 1,017 km and the length of
motorways is 776 km. The length of the total road network in the Czech Republic is 55,762 km.

The following lengths of TEN-T Road Corridors are present in the Czech Republic: 6% (230 km) of the
Baltic - Adriatic Corridor, 9% (473 km) of the Orient/East - Mediterranean Corridor and 11 % (495 km)
of the Rhine - Danube Corridor.

Through the TEN-T Road Corridors, the Czech Republic is connected with the following Member States:
- Austria (through the Baltic - Adriatic and the Orient/East - Mediterranean Corridor)

- Poland (through the Baltic - Adriatic Corridor)

- Germany (through the Orient/East Mediterranean Corridor and the Rhine - Danube Corridor)

- Slovakia (through the Orient/East Mediterranean Corridor and the Rhine - Danube Corridor)

Number of registered road vehicles

At the end of 2014, according to the Czech NPF, the Czech Republic had 4,893,562 registered passenger
cars and 6,996,674 registered road vehicles of all types (motorcycles, passenger cars, microbuses and
buses, goods vehicles, tractor units, trailers and semi-trailers and special vehicles). The present situation
of less than 0.2% of AFV is regarded by the Czech Republic as insufficient and in need of improvement.

Number of main agglomerations

e 131 towns > 10,000 inhabitants (source — Czech NPF)
e 69 towns > 20,000 inhabitants (other sources - Czech statistical office)
e 18 cities > 50,000 inhabitants (source — Eurostat)

Number of ports in the TEN-T Core Network

e No maritime ports
e 4 inland ports in the TEN-T Core Network
e 4 inland ports in the TEN-T Comprehensive Network

Through the TEN-T inland waterways network, the Czech Republic is connected with Germany through
the Orient/East - Mediterranean Corridor.
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Number of airports in the TEN-T Core Network

e 2airports in the TEN-T Core Network (Ostrava/Mosnov and Vaclav Havel Prague)
e lairportin the TEN-T Comprehensive Network (Brno/Tutany)

5.5.2 Summary of the National Policy Framework submitted

Short description of the measures

The majority of measures in the Czech NPF are proposed for the future. Many of them are legislative,
regulatory, or administrative measures, necessary for the transposition of the Directive. The number of
proposed measures is high and is covering almost all areas, the future measures being presented in a well-
structured and logical manner. However, while many measures are considered and several could have a
tangible impact on the deployment of alternative fuels and its infrastructure, only few are in effect or
adopted.

Table with the national targets and objectives established for the deployment of alternative fuels
infrastructure at the horizon 2020, 2025 and 2030

Table 5.5-1. The national targets and objectives regarding alternative fuels infrastructure

Current (EAFO 2020 2025 2030
Fuel March 2017)

AFV | AFI AFV AFI AFV AFI AFV AFI
Electricity |3 386 | 451 | 17000 | 1,300 | 100,000 250,000
for vehicles
CNGfor | 44557 | 108 | 50,000 200 | 130,000 | 300 | 200000 | 340
vehicles
LNG for 180 1-2 500 5 1300 14
road
LNG for
inland ports
H, for road 1 3-5

Legend: AFV = Number of Alternative Fuels Vehicles, AFI = Number of Alternative Fuels Recharging/Refuelling
Points

Checklist to assess whether all requirements to be addressed in the NPF are fulfilled

The checklist shows that the majority of the requirements of the Directive are covered. The Czech NPF
does not contain targets for LNG refuelling at inland ports.
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Table 5.5-2. Checklist results
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Article of "
the Requirement :4::: "of rt :Iteelr"ahve Yes No ’:“:4/ Notes Page
Directive ranspe ue .M.
3(1)-first Assessment of the current state and future development of the|All Al
indent market as regards alternative fuels in the transport sector,
including in light of their possible simultaneous and combined
use, and of the development of alternative fuels infrastructure, X 60, 61,105 - 114
considering, where relevant, cross-border continuity
Consideration of the needs of the different transport modes|rail CNG, LNG
3(2) existing on the MS territory, including those for which limited X current situation 7778
alternatives to fossil fuels are available
3(1)- d o "
in(d e’nste“’" Establishing Targets per Alternative Fuel
Electricity supply for transport
4(1) Definition of an appropriate number of recharging points|Road Electricity
accessible to the public to be put in place by 31 December X 105-112, 35, 107,
2020 113
in urban/suburban agglomeration or other densely populated
4(1) other MS defined networks Road Electricity X | nm
4(1) at public transport stations Road Electricity X NM. 105112
Hydrogen supply for transport N.M. |current situation, future reconsideration 71-72
5(1) Does the Member State decide to include hydrogen refuelling|Road Hydrogen
points in their national policy frameworks? X 65, 111
5(1) Definition of an appropriate number of refuelling points|Road Hydrogen
accessible to the public to be put in place by 31 December, X 111
2025
cross-border links Road Hydrogen X o)
Natural Gas supply for transport
6(1) Definition of an appropriate number of refuelling points for LNG |Maritime ports |LNG
to be put in place by 31 December 2025 at maritime ports, to
enable LNG inland waterway vessels or seagoing ships to X | NA
circulate throughout the TEN-T Core Network
6(2) Definition of an appropriate number of refuelling points for LNG |Inland ports |LNG |EU situation presented, very limited deployment of|
to be put in place by 31 December 2030 at inland ports, to these modified vessels is expected on the Elbe-Vitava
enable LNG inland waterway vessels or seagoing ships to waterway, at least during the initial phase (period to
circulate throughout the TEN-T Core Network X 2030). No demand for this type of facility is stated, so|”6-77
no consideration of building. Monitoring and possible
revision in the next report.
6(3) Designation of maritime and inland ports that are to provide|Maritime _and|LNG
access to the refuelling points for LNG. Inland ports X Monitoring and possible revision in the next report. 76-77
6(3) consideration of market needs Maritime  and|LNG Lack of demand and operating costs - the reason not to
Inland ports X build any. Monitoring and possible revision in the next|76-77
report.
6(1) and 6(2) |Cooperation among neighboring Member States to ensure[Maritime and|LNG
adequate coverage of the TEN-T Core Network. Inland ports X
6(4) Definition of an appropriate number of refuelling points for LNG |Road NG
accessible to the public to be put in place by 31 December coordinatination with neighbouring countries mentioned
2025 at least along the existing TEN-T Core Network (for| X for the future (Germany, Austria), to ensure continuity|60, 109-110, 114
heavy duty vehicles) where there is demand with the LNG Blue Corridor System (pg110)
6(6) Definition of an appropriate NG distribution system on the|Road NG
national territory, including loading facilities for LNG tank
vehicles, in order to supply the refuelling points installed for
inland and maritime vessels and heavy duty trucks X 60,109, 114
(requirement could be covered by a pool of neighboring
Member States by way of derogation)
6(7) Definition of an appropriate number of CNG refuelling points|Road CNG
accessible to the public to be put in place by 31 December,
2020 X 60, 95, 108-114
in urban/suburban areas and other densely populated areas
within networks determined by the MS Road CNG X | M
6(8) Definition of an appropriate number of CNG refuelling points|Road CNG
accessible to the public to be put in place by 31 December
2025, at least along the existing TEN-T Core Network X
3(1) Assessment of the need of alternative fuel infrastructures
4(5) Assessment of the need for shore-side electricity supply for[Inland _and]Electricity
inland waterway vessels and seagoing ships in maritime and|maritime ports Does "not appear effective” - some considerations
inland ports. Priority of installation in ports of the TEN-T Core X given, no detailed justifications given 75
Network and in other ports by 31 December 2025.
3(1)-eighth  |Consideration of the need to install electricity supply at|Airports Electricity current situation (at the major & TEN-T network airport|
indent airports for use by stationary airplanes. X identified), no future objectives, no detailed|75-76
justifications
3(1)-seventh |Assessment of the need to install refuelling points for LNG in[Inland _ and|LNG [EU situation presented, very limited deployment of|
indent ports outside the TEN-T Core Network maritime ports these modified vessels is expected on the Elbe-Vitava
X waterway, at least during the initial phase (period to|, .
2030). No demand for this type of facility is stated.
Monitoring and possible revision in the next report.
3(1)
Designation of areas to be equipped with alternative fuel infrastructures
3(D)-fifth Designation of the urban/suburban agglomerations, of other|Road [Electricity 107
indent densely populated areas and of networks which, subject to
market needs, are to be equipped with recharging points
accessible to the public in accordance with Article 4(1) X
3(1)-sixth Designation of the urban/suburban agglomerations, of other|Road CNG 108
indent densely populated areas and of networks which, subject to X
market needs, are to be equipped with CNG refuelling points in
3(1) Definition of measures to support the deployment of alternative fuels
3(1)-third Measures necessary to ensure that the national targets and the |Road Electricity X 117-120
indent objectives contained in the national policy framework are
reached cNG X 117-120
NG X
Hydrogen X
Maritime Shore  Side A
Electricity
LNG NA.
hore  Side
Inland Electricity
Waterway NG X Py
Electricity for|
Airports stationary X no detailed justification 7576
airplane
3(1)-fourth  |Measures that can promote the deployment of alternative fuels, .
indent infrastructure in public transport services Electricity X 117, 118, 139,142
Road cNG X 118,139, 144
LNG X 144
Hydrogen X N.M. 163
Measures that can promote the deployment of private electro
4(3) mobility infrastructure Road Electricity X 147,140
Provided evidence whether the interests of regional and local 133 134, 135,98
authorities, as well as those of the stakeholders concerned has [all Al X Gaddashad
3(3) been considered 87
Coordination with neighbouring countries mentioned for 139
the future (Germany, Austria), to ensure continuity
ﬁf;f;i:‘;z;ms cooperation and coordination with other |, , Al X N.M. |with the LNG Blue Corridor System (pg110)
coordination mentioned for AFT H2 with the existing
3(4) |Germany network (pg111) m
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5.5.3 Assessment of targets and objectives (infrastructure) established
Infrastructure sufficiency for recharging points (number and distance, 2020 and 2025)

Table 5.5-3. Index of AFI sufficiency

Fuel Index of AFI sufficiency, Ig

Current 2020 2025 2030
Electricity for vehicles 3.07 - -
CNG for vehicles 94.69 250 433 588

Legend: Index of AFI sufficiency, Is =Number of AFV / Number of AF Recharging/Refuelling points

Table 5.5-3 shows the values of the sufficiency index Is = Number of AFV / Number of AF
Recharging/Refuelling points. Regarding the electric vehicles, for the current situation, with 3.07, the
index passes the assessment threshold of 10 AFV per recharging point. For 2020, the value 13.08 of the
index suggests that the targeted number of recharging points in the Czech NPF may be insufficient. The
Czech NPF objectives for 2020 contain a backbone network of 500 high power recharging points and an
additional backbone network of 800 normal power recharging points.

According to the visual assessment of spatial distribution of recharging points presented in the provided
map and checking the routes of the TEN-T Core Network, it seems that the distance requirement of one
recharging point at least every 60 km is fulfilled, even starting from 2020. No clear numeric target is
provided for the recharging network in 2025. The Czech NPF declares that recharging infrastructure
development will depend on market needs with a further expansion being however expected.

Designation of the urban/suburban agglomerations selected to be equipped with electric recharging
points

The planned recharging point network for 2020 is supposed to ensure coverage of major urban
agglomerations (cities) with a population of over 100,000 inhabitants and a location map is attached. The
Czech NPF states that the regional centres will also be covered and a share of 27% of population will
have access to the infrastructure which constitutes a promising objective. In 2025, according to the NPF,
a further expansion is expected and all towns with more than 10,000 inhabitants (131 towns) will be
covered by the recharging infrastructure, allowing 52% of the Czech Republic's population to have access
to public recharging points.

Electricity supply at airports for use by stationary airplanes

The situation at the three airports (Prague, Ostrava and Brno) that are part of the TEN-T Network is
presented. For Prague airport, considered a “major airport” in the NPF, the future installation of
electricity supply for all aprons is under consideration. For the other two airports, the Czech NPF does
not consider advantageous to establish any objectives in terms of infrastructure for electricity supply for
stationary airplanes at airports. No detailed justification is given for this decision.

Shore-side electricity supply for inland waterways vessels and seagoing ships in maritime and inland
ports of the TEN-T Core Network and in other ports (2025)

The NPF identifies a current (Brno dam) and possible future demand (Prague), but considers that the
installation of shore-side electricity supply is not efficient. The Czech NPF does not contain a detailed
justification for this consideration. However, a reanalysis of the situation is envisaged for the future.

Infrastructure sufficiency for CNG refuelling points (number and distance, 2020 and 2025)
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Table 5.5-3 shows that the established targets for CNG refuelling points pass the threshold value of one
CNG refuelling point per 600 vehicles, and can be considered sufficient.

The 2025 target of 300 public CNG refuelling points and their spatial distribution presented in a map
allow the visual assessment of a sufficiently uniform geographical coverage without important gaps and
indicate the fulfilment of the distance requirement of at least one CNG refuelling point every 150 km.
During the period 2020 to 2025, the Czech NPF states that a greater focus will be placed on the
motorway network (including TEN-T Core Network) and the distance requirement will be clearly
overachieved.

Designation of the urban/suburban agglomerations selected to be equipped with CNG refuelling points
(2020)

At least 131 towns with over 10,000 inhabitants (including the 77 former district towns) are foreseen for
installation of CNG refuelling points. The chosen quantitative threshold will assure the access to the
CNG infrastructure of a 52% share of the Czech Republic's population, which is an ambitious target.

Road LNG refuelling points along the TEN-T Core Network (2025)

At country level, a target of 5 LNG refuelling points is established and the future coordination with
neighbouring countries (Germany, Austria) is under consideration. This target is presented by the Czech
NPF to be sufficient in order to extend the Blue Corridors system in the territory of the Visegrad
countries to the Czech Eastern border. If a uniform distribution along the TEN-T Core Network is
assumed, the proposed number of LNG refuelling points is assessed as sufficient and fulfilling the
distance criteria of at least one refuelling point every 400 km. A visual assessment was not possible since
the map mentioned in the text of the NPF is not present.

LNG refuelling points in maritime ports along the TEN-T Core Network (2025)
Not applicable since the Czech Republic has no maritime ports.
LNG refuelling points in inland ports along the TEN-T Core Network (2030)

Very limited deployment of LNG vessels is expected by the Czech NPF on the Elbe-VItava waterway, at
least during the initial phase (period to 2030). No demand for LNG for ships is anticipated, so no building
of LNG refuelling points is foreseen in the NPF. This omission could have a negative impact on the
circulation of LNG inland waterway vessels throughout the TEN-T Core Network. The decision not to
include LNG refuelling at inland ports in the Czech NPF would have merited a more detailed discussion
of market needs. Monitoring and possible revision in the future are envisaged by the Czech Republic.

Hydrogen refuelling points on networks determined by Member States having decided to include
hydrogen refuelling points accessible to the public in their National Policy Framework (2025)

A target of 2-3 hydrogen refuelling points is established with location in the largest cities
(Prague/Ostrava/Brno). Hydrogen refuelling points in Usti nad Labem or Pilsen are taken into
consideration for connecting with the existing hydrogen network in Germany (Dresden, Munich). The
presented target is considered indicative, the Czech Republic stating the need of a feasibility study before
confirming the commitment to it.
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5.5.4 Deployment of alternative fuels vehicles and vessels

A main focus of the Czech NPF is on CNG vehicles. It estimates a share of roughly 1% CNG vehicles on
the road in 2020. For electric vehicles, the ambition level is lower (estimate of 0.35% for 2020). For LNG
heavy-duty vehicles, the Czech NPF estimates a share of 0.4% by 2025. The Czech NPF does not contain
any estimates for LNG vessels. Altogether it can be concluded that the Czech NPF is based on the
assumption that alternative fuels and vessels remain niche products until the 2020 time-frame.

5.5.5 Assessment of the measures to implement Article 3

The Czech NPF contains a total of 70 measures. However, many are targeting transposition provisions of
the Directive or are very vaguely defined. 19 measures are in effect, 2 in process of adoption, and 49
under consideration. This, according to the assessment methodology, leads to low overall assessment
scores for most of the fuels, modes and measure types addressed. In some cases, the lack of concrete
information (for example budget) makes it difficult to assess the scope according to the same
methodology.

Assessment of the measures that can ensure national targets and objectives

The measures of this category cover: AFl and AFV, many fuel types, modes of transport, financial and
nonfinancial support. The totality of these measures can indeed address many of the deployment barriers
and, as a consequence, the portfolio of all measures can be considered quite comprehensive. But as most
are only under consideration there is a risk that they may not lead to adoption and consequently may not
be sufficient to ensure attainment of the targets and objectives of the NPF.

From the alternative fuel and mode of transport clustering analysis, it resulted that most financial
measures presented address CNG road vehicles, which is one important focus of the Czech Republic.

Assessment of the measures that can promote alternative fuels infrastructure in public transport services

The Czech NPF proposes 5 measures in this category, covering AFI and AFV, all fuel types and two
modes of transport (road and rail). Four of these measures are of financial type (direct incentives),
dealing with support of AFV acquisition and AFI building. Due to their low status (under consideration)
and due to a lack of financial information, these measures were assessed as having a low score.

Assessment of the measures that can promote the deployment of private electro-mobility infrastructure

The Czech NPF proposes one measure in this category, regarding the investment aid for the construction
of corporate infrastructure for electric vehicles. Since the adoption status is low (under consideration), its
score is low.

5.5.6 Assessment of the provided evidence whether the interests of regional and local authorities, as
well as those of the stakeholders concerned has been considered

From the Czech NPF it is unclear whether the interests of regional and local authorities, as well as those
of the stakeholders concerned have been considered. At one occasion, the Czech NPF mentions the
intention to organise a working group in order to enable the revision of relevant legislation necessary to
allow access of CNG vehicles to parking garages.
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5.5.7 Assessment of MS cooperation and coordination with other Member States

Coordination is mentioned in the Czech NPF in the case of hydrogen infrastructure by considering the
connection with the existing network of Germany. Regarding LNG refuelling points, coordination is
foreseen with the neighbouring countries Germany and Austria for ensuring the continuity with the LNG
Blue Corridor System. It can be concluded that for these fuels the Czech Republic shows intentions to
cooperate with the neighbouring countries to ensure EU-wide circulation.
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5.5.8 Conclusions

Tabular overview

AF Vehicles / Vessels Publicly accessible AF Infrastructure Measures
Current Current ici
. ! | Estimate .u . Target Sufficiency (Index / Compre-
Fuel / transport situation Future Future situation . Assessment) .
. reached Target [ attain- Score | hensive-
mode / targets year| (from EAFO |Estimate| share (%) (from EAFO
(%) ment (%) ness
March 2017) March 2017) Current | Future
Electricity / 1,386 17,000 0.35 8.2 451 (EAFO) 1,300 34.7 3.07 L
vehicles / 2020 ’ ! ) ) 164 (NPF) ' ] : ‘
CNG/ vehicles/
2020 10,227 50,000 1.03 20.5 108 200 54.0 94.69 250 M n
LNG /'heavy duty 500 0.23 0 5 0.0 ok | ™ n
vehicles / 2025 ’ ’
LNG / seagoing
. NA NA NA NA NA NA NA NA NA NA NA
ships / 2025
LNG/inland
waterway vessels / X X
2030
H2 / vehicles / 2025 1 3-5 | 33.3-20.0 OK L n
Other fuels (LPG /
) 179,000 1,100 X L n
vehicles)

The Czech NPF broadly addresses the requirements of Article 3. It contains an extensive discussion of
the current state and future scenarios for alternative fuels in the transport sector. For most fuels and
modes, it establishes sufficient targets as required by Article 3 of the Directive. It does not contain a
target for LNG refuelling points at inland ports.

The Czech NPF puts a comparably low emphasis on electric vehicles and estimates only 0.35% electric
vehicles on the road in 2020. Today, the spatial distribution of recharging points and specifically high
power recharging infrastructure seems to appropriately cover the needs of electric vehicles in terms of
distance requirements in the Czech Republic. For the future, the targeted ratio of only one public
recharging point per 13 electric vehicles estimated for 2020 could evolve to become a barrier for the
further market deployment of electric vehicles. This could also lead to market fragmentation within the
EU, especially in the context of the rather low estimated EV shares in the Czech NPF. It will be
important to closely monitor this development and correct infrastructure targets in line with the market
developments. Regarding electricity supply for stationary airplanes, the NPF only mentions that further
installations for the Prague airport are under consideration. The NPF does not provide any targets for
shore-side electricity.

The Czech Republic already today has a relatively dense network of CNG refuelling points and the NPF
foresees that this will further grow in line with the expected market needs, which are comparably high in
the NPF, with estimates of 1% CNG cars on the road in 2020.

The NPF has established targets for LNG refuelling points for heavy-duty vehicles that will likely ensure
appropriate coverage of the road TEN-T Core Network on Czech territory.

The Czech NPF does not contain targets for LNG refuelling at inland ports. This omission could have a
negative impact on the circulation of LNG inland waterway vessels throughout the TEN-T Core
Network. The decision not to include LNG refuelling at inland ports in the Czech NPF would have
merited a more detailed discussion of market needs. This may need to be revisited also in light of
estimated market needs from other Member States.
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The NPF establishes targets for hydrogen refuelling points.

The Czech NPF contains a very comprehensive list of measures, which, if implemented, could help
overcome deployment barriers. Since the adoption status of most of these measures is low, there is a
certain risk that the national targets and objectives of the NPF may not be reached. The NPF also contains
a list of considered support measures to promote the deployment of alternative fuels infrastructure in
public transport services.

The Czech Republic, in its NPF, declares interest to cooperate with the neighbouring countries to ensure
EU-wide circulation, especially for LNG and hydrogen for road transport. It may be advisable to extend
this cooperation also for the other fuels and modes.

5.6 Germany
5.6.1 Description of the MS
Length of the road TEN-T Core Network

The length of the road TEN-T Core Network in Germany is 6,363 km and the length of motorways is
12,917 km. The length of the total road network in Germany is 217,460 km.

The following lengths of the TEN-T Road Corridors are present in Germany: 35% (1,393 km) of the
North Sea - Baltic Corridor, 26% (1,398 km) of the Orient / East - Mediterranean Corridor, 30% (1,895
km) of the Scandinavian - Mediterranean Corridor, 50% (707 km) of Rhine - Alpine Corridor and 27%
(1,191 km) of the Rhine - Danube Corridor.

Through the TEN-T Road Corridors, Germany is connected with the following Member States:
- Poland (through the North Sea - Baltic Corridor)

- the Netherlands (through the North Sea - Baltic and the Rhine - Alpine Corridor)

- Belgium (through the North Sea - Baltic and the Rhine - Alpine Corridor)

- the Czech Republic (through the Orient/ East Mediterranean and the Rhine - Danube Corridor)
- Austria (through the Scandinavian - Mediterranean and the Rhine - Danube Corridor)

- Denmark (through the Scandinavian - Mediterranean Corridor)

- France (through the Rhine - Danube Corridor)

Number of registered road vehicles

In 2014, according to Eurostat, Germany had 44,403,124 registered passenger cars. According to the
German NFP, in 2016, it had 54,602,441 registered road vehicles of all types (motorcycles, passenger
cars, microbuses and buses, goods vehicles, tractor units, trailers and semi-trailers and special vehicles).
Of these, 0.9% were LPG vehicles, 0.2% used natural gas, and 0.1% were battery electric vehicles.

Number of main agglomerations
e 125 cities > 50,000 inhabitants (source — Eurostat)
Number of ports in the TEN-T Core Network

e 6 maritime ports in the TEN-T Core Network
e 15 maritime ports in the TEN-T Comprehensive Network
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e 21 inland ports in the TEN-T Core Network

e 68 inland ports in the TEN-T Comprehensive Network
Through the TEN-T inland waterways network, Germany is connected with the Netherlands through the
North Sea - Baltic and Rhine - Alpine Corridors, with Austria through the Rhine - Danube Corridor, with
France through the Rhine-Alpine and the North Sea - Mediterranean Corridor, with the Czech Republic
through the Orient/East-Mediterranean Corridor, with Luxembourg through the Rhine-Alpine Corridor
and with Poland through the core network.

Number of airports in the TEN-T Core Network

e 11 airports in the TEN-T Core Network
e 13 airports in the TEN-T Comprehensive Network

5.6.2 Summary of the National Policy Framework submitted

Short description of the measures

The measures described in the German NPF cover a wide variety of types, addressing many deployment
barriers. The number of measures is high and is covering various fuels and modes. All measures in the
German NPF are already existing or adopted, and for some of them future extension is proposed.
Measures are strongly focussing on electric vehicles and infrastructure for road, but measures are also
proposed for other road AFI/AFV types as well as waterborne transport. For many measures, information
on planned budget and boundaries is scarce such that they can be assessed only qualitatively.

Table with the national targets and objectives established for the deployment of alternative fuels
infrastructure at the horizon 2020, 2025 and 2030

Table 5.6-1. The national targets and objectives regarding alternative fuels infrastructure

Current (EAFO 2020 2025 2030
Fuel March 2017)
AFV AFI AFV AFI AFV AFI AFV AFI
Electricity 87,914 18,078 | 1,000,000 43,000
for vehicles
Electricity 95%
for **
stationary

airplanes

CNG for 116,970 913

vehicles

LNG for 4 9
road (3****)

LNG for 5/2* 4 Demand Demand Demand
inland (3****) oriented oriented oriented
ports

LNG for

maritime
ports

H, for road | 215 (NPF) 50 100 (400) (1,000)
109 (EAFO) ool ool

Legend: AFV = Number of Alternative Fuels Vehicles, AFl = Number of Alternative Fuels Recharging/Refuelling
Points, *5 operating in Germany, 2 under German flag, **95% of terminal positions covered at 11 airports, ***
maximum numbers, depending on the deployment of AFV, ****on TEN-T Core Network
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Checklist to assess whether all requirements to be addressed in the NPF are fulfilled

The checklist shows that many requirements of the Directive are covered. However, the NPF does not
fulfil all requirements with regard to LNG, in particular it does not establish target numbers for LNG
refuelling points in ports, nor does it define an LNG distribution system.
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Table 5.6-2. Checklist results

Article of :
the Requirement Alternative Yes No N.A./ Notes Page
Directive Fuel N.M.
3(1)-first Assessment of the current state and future development of the|All Al Present overall alternative fuel share given, but no 8, 5,15,
indent market as regards alternative fuels in the transport sector, shares for single fuels, no target shares for their future |21, 25,
including in light of their possible simultaneous and combined exploitation; no explicit statements on combined use, (27, 30,
use, and of the development of alternative fuels infrastructure, o) cross-boarder continuity covered by a number of 33, 42-44
considering, where relevant, cross-border continuity European Initiatives DE takes part in; AFI development
plans given for road electricity, H2 (quantified goals),
CNG (no further buildup), LNG (qualitative description)
3(2) Consideration of the needs of the different transport modes|All All
existing on the MS territory, including those for which limited x
alternatives to fossil fuels are available
;({jlg;'stecond Establishing Targets per Alternative Fuel
Electricity supply for transport
a(1) Definition of an appropriate number of recharging points|Road Electricity Definition of the number of stations needed to have a |5, 25
accessible to the public to be put in place by 31 December| network of charging stations covering the needs
2020 x countrywide, thus implying urban/suburban, densely
- in urban/suburban agglomerations and other densely’ populated as well as other MS defined networks.
a
4(1) within networks determined by the MS Road Iﬁectrimty x W.M. 5, 25
4(1) at public transport stations Road |E\ectric\ty x p.M
Hydrogen supply for transport x N.M
5(1) Does Member State decide to include hydrogen refuelling|Road Hydrogen " 5, 13, 21
points in their national policy frameworks?
5(1) Definition of an appropriate number of refuelling points|Road Hydrogen 30
accessible to the public to be put in place by 31 December| x
2025
5(1) Cross-border links Road Hydrogen . Cross-boarder inter-operability covered by 'Workshop |44
European Coordination' for H2
(Natural Gas supply for transport
6(1) Definition of an appropriate number of refuelling points for LNG |Maritime ports |LNG bemand-oriented approach; currently, stationary Sa4ff
to be put in place by 31 December 2025 at maritime ports, to! ) infrastructure (shore-to-ship) s not economically
enable LNG inland waterway vessels or seagoing ships to viable; presented and future demand can be covered
circulate throughout the TEN-T Core Network by truck-to-ship and potentially ship-to-ship concepts.
6(2) Definition of an appropriate number of refuelling points for LNG [Inland ports |LNG Current ports that enable truck to ship refuelling are
to be put in place by 31 December 2030 at inland ports, to (x) mentioned: Brunsbiittel, Bremerhaven, Hamburg,
enable LNG inland waterway vessels or seagoing ships to Mannheim. Rostock.
circulate throughout the TEN-T Core Network !
6(3) Designation of maritime and inland ports that are to provide|Maritime _ and|LNG For maritime north sea, LNG supply in the near future |55f
access to the refuelling points for LNG Inland ports is covered by (planned) ship-to-ship facilities in
Rotterdam and Zeebrugge; Brunsbuettel and
Wilhemshaven are mentioned as potential locations for
LNG import terminals; for inland Rhine, LNG coverage
(x) is given by Rotterdam, Mannheim (existing) and Weil,
Basel (planned); Elbe and Danube can be covered
truck-to-ship in a first step; baltic and further inland
waterwyas not mentioned, thus no systematic coverage
of maritime and inland waterways in the NFP
6(3) consideration of market needs Maritime  and|LNG Demand-driven approach: supporting measures to 39f, 55f
Inland ports x increase demand; infrastructure buildup under the
responsibility of harbors/industry
6(1) and 6(2) |Cooperation among neighboring Member States to ensure|Maritime and|LNG European Forum for Sustainable Shipping, Working 43
coverage of the TEN-T Core Network Inland ports x group on LNG for ships
6(4) Definition of an appropriate number of refuelling points for LNG [Road LNG cost and benefits (also environmental) considered? 9 27f, 37f
accessible to the public to be put in place by 31 December| stations needed to cover TEN-T core network; 28
2025 at least along the existing TEN-T Core Network (for needed to cover TEN-T network; CBA is currently
heavy duty vehicles) where there is demand under development; no further infrastructure targets
x (on top of initial basic network) can be estimated at this
point in time - unclear whether ‘initial basic' network
refers to TEN-T core
6(6) Definition of an appropriate LNG distribution system on the|Road NG ot explicitly mentioned; maritime/inland LNG supply is
national territory, including loading facilities for LNG tank mostly to be handled truck-to-ship initially
vehicles, in order to supply the refuelling points installed for
inland and maritime vessels and heavy duty trucks x
(requirement could be covered by a pool of neighboring
Member States by way of derogation)
6(7) Definition of an appropriate number of CNG refuelling points|Road CNG
accessible to the public to be put in place by 31 December|
2020 x
in urban/suburban areas and other densely areas Current number and placement is sufficient to cover |/ ¢
within networks determined by the MS Road CNG x N.M.  |agglomerations, TEN-T core and TEN-T total network '
6(8) Definition of an appropriate number of CNG refuelling points(Road CNG
accessible to the public to be put in place by 31 December| x
2025, at least along the existing TEN-T Core Network
3(1) of the need of alternative fuel infrastructures
4(5) [Assessment of the need for shore-side electricity supply for|Inland and|Electricity Cost and benefits (also environmental) considered? 59
inland waterway vessels and seagoing ships in maritime and|maritime ports Qualitative assessment of costs and benefits (not
inland ports. Priority of installation in ports of the TEN-T Core x quantifying environmental benefits) with the results
Network and in other ports by 31 December 2025. that shore sided electricity supply is not economically
feasible for marine ports and only in few cases for
inland ports
3(1)-eighth  |Consideration of the need to install electricity supply at|Airports Electricity " Qualitative consideration 61f
indent airports for use by stationary airplanes
3(1)-seventh [Assessment of the need to install refuelling points for LNG in[Inland and|[LNG FO need, flexibly covered by truck-to-ship or ship-to- [58
indent ports outside the TEN-T Core Network maritime ports X ship concepts
3(1) Desil of areas to be equipped with alternative fuel infrastructures
3(1)-fifth Designation of the urban/suburban agglomerations, of other|Road [Electricity Agglomerations to be equipped not individually 19
indent densely populated areas and of networks which, subject to identified, but it is planned to achieve a countrywide full
market needs, are to be equipped with recharging points (x) coverage
ible to the public in accordance with Article 4(1)
3(1)-sixth Designation of the urban/suburban agglomerations, of other|Road CNG Agglomerations to be equipped not identified 19
indent densely populated areas and of networks which, subject to individually, but full coverage of agglomerations
market needs, are to be equipped with CNG refuelling points in x already achieved
accordance with Article 6(7)
3(1) Definition of measures to support the deployment of alternative fuels
3(1)-third Measures necessary to ensure that the national targets and the |Road Electricity M 32-36
indent objectives contained in the national policy framework are NG " 3538
reached
LNG X 32,37f
Hydrogen X 32,41,46f
Maritime Shore Side 60
Electricity x
LNG X 6,32,391
Inland Shore Side 60
‘Waterway Electricity X
LNG X 6,32,391
Airports Electricity for| 62
stationary X
airplane
3(1)-fourth  |Measures that can promote the deployment of alternative fuels |Road Electricity M 46F
indent infrastructure in public transport services NG " 3
NG M 46
Hydrogen X 46f
Measures to encourage and facilitate the deployment of [Electricity 36.45
4(3) recharging points not accessible to the public (private electro  [Road X
mobility infrastructure)
Provided evidence whether the interests of regional and local Bund-Laender-Dialog Electromobility; LNG waterborne |34, 6,
3(3) authorities, as well as those of the stakeholders concerned has (All All (x)
been considered
Assessment of MS cooperation and coordination with other
34) member states I Al X NM. 43f
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5.6.3 Assessment of targets and objectives (infrastructure) established
Infrastructure sufficiency for recharging points (number and distance, 2020 and 2025)

Table 5.6-3. Index of AFI sufficiency

Fuel Index of AFI sufficiency, Ig

Current 2020 2025 2030
Electricity for vehicles 4.86 - -
CNG for vehicles 128.12 - - -

Legend: Index of AFI sufficiency, Is =Number of AFV / Number of AF Recharging/Refuelling points

Table 5.6-3 shows the values of the sufficiency index Is = Number of AFV / Number of AF
Recharging/Refuelling points.

With regard to electricity, the German NPF states that existing recharging points result from a variety of
initiatives and projects targeted towards research, thus not necessarily covering expected demand. The
numbers of recharging points are particularly high in present project regions (Modellregionen,
Schaufenster) such as around Stuttgart, Berlin, Bremen and Hamburg, as well as in Northrine-
Westphalia. This is also visible from a map of public recharging points included in the NPF.

Germany intends to provide country-wide full coverage of high power recharging points as well as
normal recharging points where vehicles can be expected to be parked (shopping, leisure activities and
overnight). For 2020, the NPF estimates a need of 36,000 normal power plus 7,000 high power
recharging points accessible to the public. When contrasting the total number with the target of 1 million
electric vehicles on the road by 2020, an Is of 23.26 results, thus significantly off the target value of 10,
suggesting that the envisaged number of recharging points in the German NPF may be insufficient. When
excluding PHEV, which may require a lower coverage of recharging points, and considering only BEV
numbers of 250,000 to 500,000 mentioned in the NPF as scenario values, a more favourable index of 5.8
to 11.6 results. Based on the study ‘LADEN2020’, the AFI targets for electric recharging infrastructure
are considered sufficient in the German NPF.

While no information is given regarding the geographical distribution of planned recharging points, a
total number of 107 recharging points would be sufficient to fulfil the average distance requirement of
one recharging point at least every 60 km along the TEN-T Core Network. Given the much higher
numbers of targeted recharging points, it is highly likely that the German plans are in accord with the
requirement of TEN-T coverage, even starting from 2020. No target is quantified for the recharging
network in 2025.

Designation of the urban/suburban agglomerations selected to be equipped with electric recharging
points

The German NPF defines agglomerations as cities with more than 100,000 inhabitants and at least 1,000
inhabitants per km? in accord with German immission protection regulation. While the NPF states that
the need of recharging infrastructure has been deduced on the basis of use patterns, transport demand and
special distribution requirements, no information on the spatial distribution of planned recharging points
is included in the NPF.

Electricity supply at airports for use by stationary airplanes

According to the German Airports Association as cited in the NPF, 95% of existing terminal positions are
equipped with ground power supply at 11 German airports. It is not mentioned whether this relates to the
11 German airports in the TEN-T Core Network (Berlin, Bremen, Dusseldorf, Frankfurt am Main,
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Hamburg, Hannover, KéIn-Bonn, Leipzig-Halle, Miinchen, Niirnberg, Stuttgart). About 25% of tarmac
positions and outside parking spaces are served with mobile ground power units, i.e., diesel-based
electricity generation as of 2016. The NFP presents a sceptic position with regard to the cost-benefit
relation of equipping tarmac positions with ground power supply. Some pilot studies for alternative fuels
use for ground power units are mentioned, but no AFI targets are specified.

Shore-side electricity supply for inland waterways vessels and seagoing ships in maritime and inland
ports of the TEN-T Core Network and in other ports (2025)

Germany has 6 maritime ports and 21 inland ports within the TEN-T Core Network. The German NPF
describes the installation of shore-side electricity supply for maritime ports as economically unfavourable
and technically difficult, whereas perspectives were more promising with regard to inland ports, where
energy requirements are lower and emissions and noise reduction requirements play a more important
role. Several pilot projects have been launched. No targets are set. According to the NPF, responsibility
for infrastructure development in inland and maritime ports lies with the federal states and support
programmes should be addressed at that level.

Infrastructure sufficiency for CNG refuelling points (number and distance, 2020 and 2025)

As Table 5.6-3 shows, CNG infrastructure sufficiency is given as of today in Germany, with an Is of
presently 128.12 AFV per refuelling point. The average distance of CNG refuelling points is less than
150 km between points even in the TEN-T Comprehensive Network according to the NPF. On German
highways, on average there are approximately two CNG refuelling points per 100 km within a radius of 2
km, which are often deployed along two-sided motorway service areas. Maps included in the NPF show
that CNG points are geographically well distributed, and that in most of the German territory, the nearest
CNG refuelling point can be reached within less than 20 min driving time. The NPF does not foresee any
further CNG infrastructure targets. The currently available 913 public CNG refuelling points in Germany
could probably support more than 500,000 CNG vehicles on German roads, five times more than
currently on the road.

Designation of the urban/suburban agglomerations selected to be equipped with CNG refuelling points
(2020)

The German NPF defines agglomerations as cities with more than 100,000 inhabitants and at least 1,000
inhabitants per km?, in accord with German immission protection regulation. According to the NPF, in
German agglomerations the closest CNG refuelling point can be reached within a maximum 15 minute
driving time, thus the NPF concludes that urban agglomerations are well equipped within the meaning of
the Directive.

Road LNG refuelling points along the TEN-T Core Network (2025)

With regard to LNG, the NPF sets the target to establish a basic network which ensures the movement of
LNG HDV across Europe by 2025. According to the plan, the TEN-T Core Network can be covered by a
network of 9 points, with exemplary optimised locations shown in a map included in the NPF. For LNG
trucks circulating on the TEN-T Core Network this may imply deviating from the shortest route in order
to refuel. According to the NPF, the assessment of costs and benefits of LNG infrastructure, including
environmental benefits, is currently ongoing. Thus, targets for an LNG supply infrastructure for road
transport beyond the ‘initial basic network’ could not presently be derived. The formulation remains
vague with regard to what is included in the ‘initial basic network’, thus the determination of Germany to
build the 9 points needed for TEN-T coverage may need to be reconfirmed.
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In the NPF, it is explained that there are currently no LNG refuelling points in Germany and existing
vehicles are refuelled in the Netherlands. While it had been planned to build some points within the EU
project LNG Blue Corridor, this plan seems to have been abandoned due to lack of demand.

LNG refuelling points in maritime ports along the TEN-T Core Network (2025)

There are six maritime ports in the TEN-T Core Network in Germany: Bremerhaven, Bremen, Hamburg,
Libeck, Rostock, and Wilhelmshaven. For maritime vessels, the declared NPF objective is to establish an
LNG service station network by 2025 that allows the operation along the routes of the TEN-T Core
Network. The equipment of ports should follow market requirements.

In Germany, there is currently no stationary LNG infrastructure for waterways, and shore-to ship
concepts are seen as presently not economically viable. Truck to ship bunkering facilities are operational
in the following maritime ports: Bremerhaven, Brunsbittel, Hamburg and Rostock. In anticipation of
more demand for LNG, the ports of Wilhelmshaven, Libeck, Rostock, Hamburg and Brunsbuttel have
announced interest for and declared intent of developing LNG bunkering facilities. According to the
NPF, future demand can be covered by truck-to-ship and potentially ship-to-ship concepts. However, the
fact that no quantified plans for maritime port LNG AFI build-up are announced raises some concern that
lagging AFI construction might have negative impacts for the viability of LNG inland waterway vessels
or seagoing ships.

LNG refuelling points in inland ports along the TEN-T Core Network (2030)

There are 21 inland ports in the TEN-T Core Network in Germany. For inland waterway vessels, the
declared NPF objective is to establish an LNG refuelling network by 2030 which allows the operation
along the routes of the TEN-T Core Network. The equipment of ports should follow market
requirements.

In Germany, there is currently no stationary LNG infrastructure for waterways. Truck to ship bunkering
facilities are operational in the following inland ports: Bremerhaven, Mannheim, Brunsbittel and
Hamburg, and future demand could be covered by truck-to-ship and potentially ship-to-ship.

The fact that no quantitative plans for inland port LNG AFI build-up are announced raises some concern
that lagging AFI construction might negatively impact LNG vessel viability at some important inland
waterways that cross German territory, such as the Danube, Main, Elbe and canals connecting these.

Hydrogen refuelling points on networks determined by Member States having decided to include
hydrogen refuelling points accessible to the public in their National Policy Framework (2025)

By end 2016, 50 H, refuelling points provide a basic supply in the agglomerations Berlin, Hamburg,
Stuttgart, Munich, Rhine-Main and Rhine-Ruhr and cover first locations on central transport axes. An
industrial joint venture plans to provide basic coverage for Germany with approximately 100 H,
refuelling points (700 bar) by 2020, which will cover the TEN-T Core Network. Further expansion will
depend on the development of the hydrogen vehicle stock. Up to 400 H, refuelling points could be
available in Germany by 2025.

5.6.4 Deployment of alternative fuels vehicles and vessels

A main focus of the German NPF is on electric vehicles. It estimates a share of roughly 1.8% electric
vehicles on the road in 2020. For any of the other alternative fuels or transport modes the German NPF
does not specify future estimates for alternative fuels vehicles. However, the German plan also allows for
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potentially ambitious market uptake of CNG and H, vehicles, where infrastructure sufficiency is already
given or planned to be achieved in the near future. The NPF specifies a target share of 4% of natural gas
in 2030. For other alternative fuels and vehicle types, it can be concluded that the German NPF is based
on the assumption that these will remain niche products until post-2020.

5.6.5 Assessment of the measures to implement Article 3

The German NPF contains a big portfolio of measures. The measures in the German NPF are already
existing or adopted, and for some of them future extension is proposed. According to the assessment
methodology, a high overall assessment score is derived for hydrogen for road vehicles, and medium
scores for electricity and LNG on the road. For the other fuels and modes the assessment score is low, as
in a number of cases the lack of concrete information (for example budget ceiling) makes it difficult to
assess the scope according to the same methodology.

Assessment of the measures that can ensure national targets and objectives

The measures of this category cover: AFl and AFV, several fuel types, modes of transport, financial and
nonfinancial support. The totality of these measures can address many of the deployment barriers and, as
a consequence, the portfolio of all measures can be considered quite comprehensive. For road electricity,
many measures have been defined, including adopted or existing measures for both high power
recharging and normal power recharging infrastructure as well as vehicle subsidies and tax exemptions,
with medium scores, such that it can be derived that the German NPF seems to have defined appropriate
measures in order to attain the defined targets and objectives for road electro-mobility. The same can be
said for road H, infrastructure build-up, where a programme for installing 50 refuelling points has already
been put into practice, and further support for infrastructure is available, leading to an overall high
measure assessment. For CNG, the overall measure assessment is low but still in line with AFI targets, as
these have already been fulfilled for road CNG. LNG road measures have a medium score. The most
promising measure for supporting road LNG deployment is a reduction of energy tax for LNG which is
currently granted up to 2018. A draft legislation for extending the measure beyond 2018 is under
discussion. Due to absence of assessable information on measures targeting LNG infrastructure, it may
need to be reconfirmed if road LNG measures suffice with view to the target.

Measures for LNG in ports have low scores, partly due to the absence of assessable information, which
however is commensurate with the target ambition.

Assessment of the measures that can promote alternative fuels infrastructure in public transport services

The German NPF contains several measures in this category, covering AFl and AFV, all fuel types and
two modes of transport (road and rail). Measures focus on applied R&D support and market introduction
projects. With little information given about budget and target numbers, the measures were assessed as
having a low overall score.

Assessment of the measures that can promote the deployment of private electro-mobility infrastructure

The German NPF contains a few measures in this category, including income tax exemption of charging
and charging devices employees receive from their employer, and subsidies for private infrastructure of
buses (M2, M3) and commercial vehicles (N2, N3). Measure scores were assessed as low.
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5.6.6 Assessment of the provided evidence whether the interests of regional and local authorities, as
well as those of the stakeholders concerned has been considered

The German NPF has been established respecting the interests of regional and local authorities, as well as
those of some stakeholders concerned. One element of consultation mentioned in the NPF is the dialogue
between the Federal Government and the Lander with regard to recharging infrastructure development,
which seems to have involved municipalities as well. For LNG for ships, a dialogue among harbours,
federal ministries, and authorities is coordinated by the Federal Government.

5.6.7 Assessment of MS cooperation and coordination with other Member States

Germany has cooperated with other member states through different fora. The NPF mentions Germany’s
involvement in the Government Support Group (GSG) for harmonizing national strategy frameworks, the
Sustainable Transport Forum (STF) as a forum for exchange on alternative fuels, the European Forum for
Sustainable Shipping (ESSF), institutionalised bilateral cooperation with France, Italy and the UK, and
the Workshop European Cooperation for interoperability of H, infrastructure.

5.6.8 Conclusions

Tabular overview

AF Vehicles / Vessels Publicly accessible AF Infrastructure Measures
Current Current Sufficiency (Index /
. . . . i Target Compre-
Fuel / transport situation Future Future Estimate situation Target attain Assessment) score| hensive
mode / targets year| (from EAFO [ Estimate | share (%) | reached (%) | (from EAFO g ment (%) ness
March 2017) March 2017) 5 Current | Future
Electricity /
. 87,914 1,000,000 2.14 8.8 18,078 43,000 42.0 4.86 M c
vehicles / 2020
CNG/ vehicles /
116,970 913 913 100.0 128.12 L c
2020
LNG / heavy duty
0 9 0.0 OK M c
vehicles / 2025
LNG / seagoing 4
OK L
ships / 2025 (3***) oK "
LNG /inland
4
waterway vessels / 5/2* (3+%%) (OK) L n
2030
215 (NPF 50 (NPF
H2 / vehicles / 2025 ( ) ( ) 400** 12.5 OK H c
109 (EAFO) 18 (EAFO)
Other fuels (LPG /
. 476,000 7,000 X L n
vehicles)

*5 operating in Germany, 2 under German flag, ** maximum numbers, depending on the deployment of AFV, *** on TEN-T Core Network

The German NPF addresses most of the requirements of Article 3. It presents the current state of
alternative vehicle uptake and infrastructure and derives targets for future recharging points, LNG
refuelling points (road), and H, refuelling points (road). It does not establish targets for LNG refuelling
points in ports beyond the already existing facilities.

A main focus of the German NPF is on electric vehicles. It estimates a share of roughly 2% electric
vehicles on the road in 2020. This is a comparably high estimate and will require a rapid growth of EV
deployment in Germany in the coming years. While the targeted number of recharging points seems
adequate to cover the needs of electric vehicles in terms of distance requirements in Germany, the ratio of
only one public recharging point per 23 electric vehicles estimated for 2020 could evolve to become a
barrier for the further market deployment of electric vehicles. This could also lead to market
fragmentation within the EU. It will be important to closely monitor this development and correct
infrastructure targets in line with the market developments. The NPF does not provide any targets for
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further deployment of electricity supply for stationary airplanes. For shore-side electricity, it does not
contain targets. Instead, it refers to pilot projects with a focus on inland ports.

The NPF enables for potentially significant further market uptake of CNG vehicles. Germany has already
today a relatively dense network of CNG refuelling points, offering a good coverage in most regions and
in all urban agglomerations. Available infrastructure could probably support more than five times the
CNG vehicles on the road in Germany today. No CNG infrastructure build-up beyond present levels is
intended.

The German NPF defines a network of nine road LNG refuelling points that could guarantee fulfilment of
the maximum distance requirement for LNG refuelling points for heavy-duty vehicles along the TEN-T
Core Network on German territory. However, LNG propelled heavy-duty vehicles may have to deviate
from the shortest route in order to refuel when travelling on the TEN-T Core Network.

The NPF does not establish target numbers for LNG refuelling points for ports, nor does it define an
LNG distribution system as required by the Directive. According to the NPF, LNG infrastructure build-
up will be pursued depending on market needs.

The German plan allows for potentially ambitious market uptake of H, vehicles, where infrastructure
sufficiency is planned to be achieved in the near future.

The German NPF contains a comprehensive list of measures which are already existing or adopted.
Measures are focussed on electric vehicles and infrastructure for road, but measures are proposed also for
other road AFI/AFV types as well as for waterborne transport. Most of them can be considered having a
medium or low impact on market actor's decisions. Some measures attain a low overall measure score
due to scarce information on planned budget and boundaries which allows for qualitative evaluation only.
Measures presented seem sufficient to contribute to the achievement of the targets set in the NPF. The
NPF also contains several support measures to promote the deployment of alternative fuels infrastructure
in public transport services.

Interests of regional and local authorities as well as stakeholders have been considered during the drafting
of the German NPF. Germany is actively involved in coordinating its plans on alternative fuels
infrastructure with other Member States as well as collaborating with them in this field.

5.7 Denmark
5.7.1 Description of the MS
Length of the road TEN-T Core Network

In Denmark, the length of the road TEN-T Core Network is 813 km and the length of motorways is 1,216
km. The length of the total road network in the country is 74,130 km.

The length of the TEN-T Road Corridors present in Denmark is 7% (456 km) of the Scandinavian —
Mediterranean Corridor, which connects Denmark with Sweden and Germany.

Number of registered road vehicles

The Danish NPF provides data on the number of registered road vehicles as of August 2016. In Denmark,
there were 2,912,085 road vehicles (cars, buses, light and heavy goods vehicles) in that year, of which
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2,460,023 were cars. About 99% of the total vehicle stock is currently powered by either gasoline or
diesel.

Number of main agglomerations
e 4 cities > 50,000 inhabitants (source — Eurostat)
Number of ports in the TEN-T Core Network

o 2 maritime ports in the TEN-T Core Network (Copenhagen and Aarhus)
e 20 maritime ports in the TEN-T Comprehensive Network

e Noinland ports in the TEN-T Core Network

e Noinland ports in the TEN-T Comprehensive Network

Number of airports in the TEN-T Core Network

e 1lairport in the TEN-T Core Network (Copenhagen — Kastrup)
e 3airports in the TEN-T Comprehensive Network

5.7.2  Summary of the National Policy Framework submitted
Short description of the measures

A reasonable number of policy measures of relevance to the Directive is mentioned, mainly targeting
passenger cars. The infrastructure requirements for biogas and biofuels are disregarded, for the NPF
assumes that those can be met with available infrastructure. Denmark considers that no further specific
measures related to alternative fuels infrastructure for public transport (buses) and electricity supply for
trains and stationary airplanes are needed. Government policy does not currently address hydrogen.

Table with the national targets and objectives established for the deployment of alternative fuels
infrastructure at the horizon 2020, 2025 and 2030

Table 5.7-1. The national targets and objectives regarding alternative fuels infrastructure

Current (EAFO 2020 2025 2030
Fuel March 2017)
AFV AFI AFV AFI AFV AFI AFV | AFI
Electricity for | 10,228 | 2,540 30,621* 3,000 65,621*
vehicles
Electricity for
stationary
airplanes
CNG for 226 13 20
vehicles
LNG for road 0
LNG for 1 2 Demand
maritime ports oriented
H, for road 82 10

Legend: AFV = Number of Alternative Fuels Vehicles, AFlI = Number of Alternative Fuels Recharging/Refuelling
Points, *the number of electric buses, LDVs and HDVSs are assumed to remain constant from 2016, due to
undefined estimates for these vehicle categories in the NPF.

Checklist to assess whether all requirements to be addressed in the NPF are fulfilled

The checklist shows that the Danish NPF does not meet all the requirements of article 3 of the Directive.
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Table 5.7-2. Checklist results

Article of the N Mode of Alternative N.A./
Directive Requirement transport | Fuel Yes No N.M. Notes Page
3(1)-first indent |Assessment of the current state and future development of the market(All All See Chapters 3 and 4 of the NPF.
as regards alternative fuels in the transport sector, including in light of]|
their possible simultaneous and combined use, and of the X 18-31
of alternative fuels infrastructure, considering, where
relevant, cross-border continuity
Consideration of the needs of the different transport modes existing|All All Rail electrification also considered.
3(2) on the MS territory, including those for which limited alternatives to X 29
fossil fuels are available
Srfdle);stecond Establishing Targets per Alternative Fuel
Electricity supply for transport
4(1) Definition of an appropriate number of recharging points accessible to{Road Electricity
the public to be put in place by 31 December 2020 X 26
- in urban/suburban agglomerations and other densely populated
areas
4(1) within networks determined by the MS Road Electricity X N.M. [The NPF contains a map. 21
4(1) at public transport stations Road Electricity X N.M.
Hydrogen supply for transport N.M.
5(1) Does Member State decide to include hydrogen refuelling points in|Road Hydrogen NA. "Hydrogen is not currently included in Government policy". 28|
their national policy frameworks? o
5(1) Definition of an appropriate number of refuelling points accessible to|Road Hydrogen NA "Hydrogen is not currently included in Government policy". 28
the public to be put in place by 31 December 2025 o
5(1) cross-border links Road Hydrogen N.A. |'"Hydrogen is not currentlyincluded in Government policy". 28]
Natural Gas supply for transport
6(1) Definition of an appropriate number of refuelling points for LNG to be[Maritime LNG
put in place by 31 December 2025 at maritime ports, to enable LNG|ports X
inland waterway vessels or seagoing ships to circulate throughout the
TEN-T Core Network
6(2) Definition of an appropriate number of refuelling points for LNG to be(Inland ports [LNG "Denmark does not have anyinland ports" in the TEN-T core
put in place by 31 December 2030 at inland ports, to enable LNG NA, [network. 10
inland waterway vessels or seagoing ships to circulate throughout the o
TEN-T Core Network
6(3) Designation of maritime and inland ports that are to provide access to|Maritime and|LNG "LNG installations are in place or have decided upon at three ports
the refuelling points for LNG. Inland ports X in Denmark". 23-24
6(3) consideration of market needs Maritime and|LNG "Itis emphasised on the Danish side that development is market-
Inland ports X driven [..]. Denmark will therefore continuously monitor 23; 30|
development of the market".
6(1) and 6(2) Cooperation among neighboring Member States to ensure adequate|Maritime and|LNG X
coverage of the TEN-T Core Network. Inland ports
6(4) Definition of an appropriate number of refuelling points for LNG|Road LNG
accessible to the public to be put in place by 31 December 2025 at]| X
least along the existing TEN-T Core Network (for heavy duty vehicles)
where there is demand
6(6) Definition of an appropriate LNG distribution system on the national{Road LNG "The Government does not expect that market-based development
territory, including loading facilities for LNG tank vehicles, in order to in which LNG refuelling facilities are located along the TEN-T road
supply the refuelling points installed for inland and maritime vessels X network in Denmark will arise in the period up to 2025". 28
and heavy duty trucks (requirement could be covered by a pool of]|
neighboring Member States by way of derogation)
6(7) Definition of an appropriate number of CNG refuelling points|Road CNG "The Government expects that in 2020 a network of gas refuelling
accessible to the public to be put in place by 31 December 2020 X stations will be established in Copenhagen and the surrounding 27
in urban/suburban areas and other densely populated areas urban and suburban agglomerations”.
within networks determined by the MS Road CNG X The NPF contains a map that shows planned CNG stations. 21
6(8) Definition of an appropriate number of refuelling points for CNG|Road CNG
accessible to the public to be putin place by 31 December 2025 along X
the existing TEN-T Core Network.
3(1) of the need of alternative fuel infrastructures
4(5) Assessment of the need for shore-side electricity supply for inland|Inland and |Electricity "An initiative has already been taken to lower the electricity tax on
waterway vessels and seagoing ships in maritime and inland ports.|maritime X shore-side electricity supply". 29
Priority of installation in ports of the TEN-T Core Network and in other|ports
ports by 31 December 2025.
3(1)-eighth Consideration of the need to install electricity supply at airports for|Airports Electricity "The three largestairports [..], which account for more than 97% of
indent use by stationary airplanes. X all passenger flights, have already established an electricity supply 24
for stationary aircraft".
3(1)-seventh Assessment of the need to install refuelling points for LNG in ports|Inland and|LNG "LNG installations are in place or have decided upon at three ports
indent outside the TEN-T Core Network maritime in Denmark [..]. The LNG terminal in Hirtshals opened in 2015 [.].
ports X The Port of Frederikshavn [..] it is anticipated that the facility will 23-24|
open at the end of 2017 [..]. A mobile LNG bunkering unit [..] in
Hou".
3(1) Designation of areas to be equipped with alternative fuel infrastructures
3(1)-fifth indent |Designation of the urban/suburban agglomerations, of other densely "Itis additionally expected thatas a result of market-driven
populated areas and of networks which, subject to market needs, are . deployment of recharging points a supply can be established in
to be equipped with recharging points accessible to the public infRoad Electricity X urban/suburban agglomerations around the largest cities in 2
accordance with Article 4(1) Denmark (Copenhagen, Aarhus, Odense, Aalborg and Esbjerg)".
3(1)-sixth indent [Designation of the urban/suburban agglomerations, of other densely "Users of gas vehicles in urban and suburban agglomerations in
populated areas and of networksvwhichv, supject to market ngeds, are Copenhagen, Odense, Aalborg and the ‘Triangle Region’ of Jutland
to be equipped with CNG refuelling points in accordance with Article are deemed to have basic access to gas refuelling points [..]. The
6(7) Road CNG X . 27]
Government expects that in 2020 a network of gas refuelling
stations will be established in Copenhagen and the surrounding
urban and suburban agglomerations".
3(1) Definition of measures to support the deployment of alternative fuels
3(1)-third indent [Measures necessary to ensure that the national targets and the Road Electricity b'e 32; 34-35
objectives contained in the national policy framework are reached
CNG X 35)
LNG X
Hydrogen N.A.
Maritime Shore  Side
Electricity X 23,29
NG X
Inland Shore  Side NA
Waterway [Electricity T
LNG NA.
Airports Electricity for Denmark is already well-advanced in this area
stationary X 24; 31
airplane
3(1)-fourth Measures that can promote the deployment of alternative fuels Road Electricity b'e 35
indent infrastructure in public transport services
P P CNG x 27,29
NG X
Hydrogen
vrog N.A.
Measures to encourage and facilitate the deployment of recharging Road Electricity
4(3) points not accessible to the public (private electro mobility X
infrastructure)
Provided evidence whether the interests of regional and local All All
3(3) authorities, as well as those of the stakeholders concerned has been X
considered
3(4) Assessment of MS cooperation and coordination with other member All All X NM.
states L
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Assessment of targets and objectives (infrastructure) established
Infrastructure sufficiency for recharging points (number and distance, 2020 and 2025)

Table 5.7-3. Index of AFI sufficiency

Fuel Index of AFI sufficiency, Ig
Current 2020 2025 2030
Electricity for vehicles 4.03 10.21 - -
CNG for vehicles 17.38 -

Legend: Index of AFI sufficiency, Is =Number of AFV / Number of AF Recharging/Refuelling points

Table 5.7-3 shows the values of the sufficiency index Is = Number of AFV / Number of AF
Recharging/Refuelling points. Currently, an index of 4.03 is determined for electric vehicles. Hence, this
technology passes the assessment threshold of 10 AFV per recharging point. For 2020, an index value of
around 10 suggests that the targeted number of recharging points for Denmark is in line with the
proposed threshold. The share of high power recharging points is about 23%.

The Danish NPF highlights that 33 motorway service areas were equipped with electric recharging points
in 2016. Based on a visual inspection of spatial distribution of recharging points along the TEN-T Core
Network, the distance requirement of one recharging point at least every 60 km appears to be fulfilled
already today.

Designation of the urban/suburban agglomerations selected to be equipped with electric recharging
points

The NPF designates urban and suburban agglomerations around the country’s largest cities: Copenhagen
(200 publicly available recharging points in place), Aarhus (35), Odense (7), Aalborg (9) and Esbjerg (9).
Therefore the four Danish cities identified as main urban agglomerations are served by existing
recharging points. The area surrounding the capital appears to benefit from a well-established network.

Electricity supply at airports for use by stationary airplanes

The airports in Copenhagen — Kastrup, Billund and Aalborg account for more than 97% of all passenger
flights in the country. These airports are equipped with devices that enable electricity supply for
stationary airplanes. The number of ground power units is not communicated in the NPF and no future
targets are provided.

Shore-side electricity supply for inland waterways vessels and seagoing ships in maritime and inland
ports of the TEN-T Core Network and in other ports (2025)

Given the absence of TEN-T Core Network inland ports in Denmark, this area is excluded from the
analysis. With regards to maritime ports, no targets are defined in the NPF. The decision to invest in
shore-side electricity supply in Danish maritime ports is basically entrusted to the private sector.

Infrastructure sufficiency for CNG refuelling points (number and distance, 2020 and 2025)

Table 5.7-3 shows that the number of CNG refuelling points currently available in Denmark is sufficient
to pass the threshold value of one CNG refuelling point per 600 vehicles. Once the 7 CNG refuelling
points planned enter into operation, there will be 20 such points in Denmark. This infrastructure could
support approximately 12,000 CNG vehicles. In 2016, the stock of CNG vehicles was 327.

The index values for 2020 and 2025 are not calculated because of the lack of future CNG vehicle
estimates. Under the assumptions of 20 CNG refuelling points in operation from 2020 onwards, the
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sufficiency levels for 2020 and 2025 would still be appropriate even if the CNG vehicle share would
grow significantly.

A map showing where CNG refuelling infrastructure is placed and planned accompanies the NPF. Based
on this map, it can be concluded that the requirement of one CNG refuelling point at least every 150 km
along the TEN-T Core Network is not met. It seems that neither CNG refuelling points exist nor are
planned in: (i) Aarhus (preventing trips on a CNG vehicle between either Aalborg or Vejle to Aarhus);
(ii) Esbjerg (preventing a round-trip from Vejle to Esbjerg); (iii) Herning (preventing a round-trip from
Vejle to Herning); and (iv) Hirtshals (preventing a round-trip from Aalborg to Hirtshals). Furthermore, no
refuelling of CNG is possible on the way Odense — Copenhagen. Last, Southern Zealand and Falster and
Lolland islands have no CNG refuelling infrastructure.

Designation of the urban/suburban agglomerations selected to be equipped with CNG refuelling points
(2020)

According to the NPF, the main Danish urban and suburban agglomerations are well served by current
CNG refuelling infrastructure. Aalborg, Odense, Jutland’s ‘Triangle Region’ and Copenhagen are
mentioned. Another main agglomeration, Aarhus, is not cited in this context.

Road LNG refuelling points along the TEN-T Core Network (2025)

The expectation of the Danish government is that the development of road LNG refuelling points along
the TEN-T network will not take place before 2025. Denmark, according to its NPF, will act only once
the experiences of other Member States with road LNG infrastructure are known.

LNG refuelling points in maritime ports along the TEN-T Core Network (2025)

The Danish NPF identifies the ports of Frederikshavn and Hirtshals as candidates for LNG refuelling to
vessels. Whereas the LNG terminal in Hirtshals opened in 2015, the LNG facility in Frederikshavn is
expected to be complete at the end of 2017. These two ports are part of the TEN-T Comprehensive
Network. For ports of Copenhagen and Aarhus, the only ones that belong to the TEN-T Core Network,
financial sustainability studies with EU funds have been prepared. The NPF endorses the continuation of
EU funding for this purpose.

The Danish government highlights to role to be played by market forces in this sector and contemplates
two feasible solutions: in the short-run, truck-to-ship LNG bunkering; in the long-run, ship-to-ship. The
government of Denmark opens up the door to a reassessment of its position in the future, in view of the
needs of the TEN-T Core Network.

No 2025 target for LNG infrastructure in maritime ports is defined.
LNG refuelling points in inland ports along the TEN-T Core Network (2030)
Not applicable since Denmark has no inland ports in the TEN-T Core Network.

Hydrogen refuelling points on networks determined by Member States having decided to include
hydrogen refuelling points accessible to the public in their National Policy Framework (2025)

Although there are 10 hydrogen refuelling points and 68 hydrogen vehicles in use in Denmark, the
government has decided to exclude, at present, hydrogen from the policy framework. This is motivated
by the government’s expectation that significant cost reductions for this technology are unlikely to occur
before 2025.
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5.7.3 Deployment of alternative fuels vehicles and vessels

Drawing from the projections by the Danish Energy Agency, the NPF does not envision a rapid uptake of
electric, natural gas and hydrogen vehicles. Despite this, the NPF focuses on electric vehicles for road
transport. In 2016, electric cars accounted for around 1.4% of new car sales. Denmark expects growth in
the stock of electric cars from 8,043 to 65,000 units between 2016 and 2025. Estimates for other types of
vehicles or vessels are not indicated in the NPF.

5.7.4 Assessment of the measures to implement Article 3

Despite the slow market penetration of electric, natural gas and hydrogen vehicles envisioned in the NPF,
the government of Denmark has provided support to alternative fuels infrastructure deployment.

Though not wide-ranging, the policy measures described in the NPF touch upon key aspects of the
Directive. They focus on electricity for road transport. Most measures are of a financial nature and refer
to existing legislation, rather than measures under consideration. Based on clustering analysis, three
policy packages addressing electricity, CNG and other alternative fuels (biogas and biofuels) for road
transport have been identified. Only the package dealing with electricity is deemed to be comprehensive.

Assessment of the measures that can ensure national targets and objectives

A set of almost 20 policy measures that can ensure national targets and objectives could be found based
on the information provided by the NPF. The majority of these measures addresses electro-mobility,
targeting both vehicles and infrastructure. Several demonstration projects and trials have also been
implemented. However, some of the policy measures (e.g. incentives for building alternative fuels
infrastructure over the period 2013-2015) listed in the NPF were introduced in the past and did no longer
exist at the time the NPF was produced.

The Danish government signals its willingness to re-consider public support if conditions vary
substantially on various policy issues (e.g. in the context of phasing-in the registration tax for electric
cars). The phasing-in of this tax resulted in a lower number of electric cars sold in 2016 compared to late-
2015, as indicated in the NPF.

Other modes receive little attention in terms of concrete support measures. For instance, the only policy
measure targeting shore-side electricity supply mentioned in the NPF is lower electricity taxation, in
compliance with the EU minimum tax.

Assessment of the measures that can promote alternative fuels infrastructure in public transport services

In Denmark, there are a few measures defined for alternative fuels infrastructure deployment in
connection with public transport services.

In the NPF, a distinction between bus and rail operations is drawn for public transport. Concerning the
former, the government finds that the tendering process in place is satisfactory and foresees no extra
measures to promote alternative fuels infrastructure deployment. For the railway network, the
government expects that, without further policy measures, electricity will deliver 85% of train services in
2030. To achieve that, the government seems to rely on the Finance Act for 2017. The size of the funds is
not mentioned, however. With the information contained in the NPF, it is not possible to assess whether
this is a realistic course of action.

Finally, the NPF states, within the context of public procurement and tendering, that a gas refuelling
network is envisaged in Copenhagen and surrounding agglomerations for 2020.
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Assessment of the measures that can promote the deployment of private electro-mobility infrastructure

Neither data nor discussion of measures that could promote the deployment of private electro-mobility
infrastructure are given in the Danish NPF.

5.7.5 Assessment of the provided evidence whether the interests of regional and local authorities, as
well as those of the stakeholders concerned has been considered

The Danish NPF provides little information on this aspect of the Directive. Cooperation with
stakeholders is mentioned only in the context of the market development for LNG in the shipping sector.

5.7.6 Assessment of MS cooperation and coordination with other Member States

No information on ongoing or planned cooperation and coordination activities with other member states
could be found in the Danish NPF.

5.7.7 Conclusions

Tabular overview

AF Vehicles / Vessels Publicly accessible AF Infrastructure Measures
C t C t ici
.urre.n Future | Estimate .urre.n Target Sufficiency (Index / Compre-
Fuel / transport situation Future situation > Assessment) .
. share | reached Target| attain- Score | hensive-
mode / targets year| (from EAFO |Estimate (from EAFO
(%) (%) ment (%) ness
March 2017) March 2017) Current Future
Electricity /
. 10,228 30,621* | 0.94 33.4 2,540 3,000 84.7 4.03 10.21 M [¢
vehicles / 2020
CNG/ vehicles / 226 13 20 | 650 | 1738 M
2020 ‘ : n
LNG/h dut
( eavy duty 0 X X i
vehicles / 2025
LNG / seagoing
1 2 OK X -
ships / 2025 (OK)
LNG/inland
waterway vessels / NA NA NA NA NA NA NA NA NA NA NA
2030
H2 / vehicles / 2025 82 10 X X -
Other fuels (LPG/
. 20 4 X M n
vehicles)

*the number of electric buses, LDVs and HDVs are assumed to remain the constant from 2016, due to undefined targets for these vehicle
categories in the NPF. **for road CNG infrastructure, no 2020 targets are defined. Since there are 13 points and 7 planned, the assumption of 20
is adopted.

The Danish NPF addresses most of the requirements of Article 3. It presents the current state of
alternative vehicle uptake and infrastructure and derives targets for future recharging points and CNG
refuelling points (road). It discusses LNG refuelling in maritime ports and H, refuelling points (road). It
does not establish targets for LNG refuelling points for heavy-duty vehicles. The government in Denmark
is committed to achieve the goal of becoming a low-emission society, independent of fossil fuels by
2050. The Danish government seeks to promote a market-driven (i.e. determined by market players)
development of infrastructure deployment and to limit public financial aid, so that greater pressure on
public finances can be avoided. Technology neutrality is emphasised in the NPF.

For electricity, the Danish NPF is relatively well-balanced in terms of future targets and description of
policy measures. Notwithstanding, the latter is fundamentally based on current, rather than planned
measures. The NPF estimates that the EV share (of all vehicles on the road) will remain below 1% until
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2020. The prospects of shore-side electricity supply in Danish maritime ports are not good. The only
policy measure mentioned in the NPF is a tax relief for electricity. However, this incentive was not
sufficient to make the investment in shore-side electricity supply attractive in the context of the Nordhavn
expansion of the Port of Copenhagen. At the opposite extreme lies the status of electricity supply for
stationary airplanes. Denmark considers itself a leader in this matter. Notwithstanding, communication of
the number of ground power units installed in the three largest airports would facilitate the assessment.

For other alternative fuels, the NPF is not comprehensive.

The NPF highlights the lack of market momentum for private ownership of CNG cars. The NPF does not
contain any future estimates for CNG vehicles. Although the sufficiency index for CNG refuelling points
is adequate, it seems that Aarhus in particular could benefit from CNG infrastructure deployment for two
reasons: it is the second-largest city in the country and it is located along the TEN-T Network between
Aalborg and Vejle.

In terms of LNG for road transport, no infrastructure targets are given.
There appears to be a lack of policy measures targeting LNG in the Danish maritime ports.
At present, Denmark foresees insignificant market uptake for hydrogen vehicles before 2025.

The support measures defined in the Danish NPF are unlikely to have a high impact on removing market
barriers.

The NPF does not provide any information on stakeholder engagement and cooperation with other
Member States.

5.8 Estonia
5.8.1 Description of the MS
Length of the road TEN-T Core Network

The length of the road TEN-T Core Network in Estonia is 481 km and the length of motorways is 140
km. The length of the total road network in Estonia is 16,489 km.

The length of the TEN-T Road Corridors present in Estonia is 5% (192 km) of the North Sea - Baltic
Corridor.

Through the TEN-T Road Corridors, Estonia is connected with Latvia through the North Sea - Baltic
Corridor.

Number of registered road vehicles

According to the Estonian statistics agency, Estonia had 703,100 registered passenger cars and 961,300
registered road vehicles of all types in 2016. Presently less than 0.7% AFV are driving on Estonian roads,
out of which 0.31% are LPG vehicles, 0.21% use CNG, and 0.13% are electric vehicles.

Number of main agglomerations

e 3 cities > 50,000 inhabitants: Tallinn, Tartu, Narva (source — Eurostat)
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Number of ports in the TEN-T Core Network

e 1 maritime port in the TEN-T Core Network (Tallinn)

e 7 maritime ports in the TEN-T Comprehensive Network

e noinland ports in the TEN-T Core Network / TEN-T Comprehensive Network
Number of airports in the TEN-T Core Network

e lairportinthe TEN-T Core Network (Tallinn)
e 4 airports in the TEN-T Comprehensive Network (Tartu, Parnu, Kuressaare, Kardla)

5.8.2 Summary of the National Policy Framework submitted
Short description of the measures

Estonia prioritises increasing the proportion of alternative fuels use in road transport. By 2020, Estonia
seeks to increase the use of renewable energy sources in road transport to 10% of the amount of fuel
consumed. This objective is to be achieved through three types of fuel — liquid biofuels, biomethane and
electricity.

In the medium term, according to the Estonian NPF, gaseous fuels (apart from LPG) are considered the
most cost-effective alternative fuels having the potential to reduce greenhouse gas emissions. Emphasis is
on methane because it can easily be substituted by biomethane from renewable sources. Biomethane is
considered beneficial from an environmental and energy security perspective.

The number of proposed measures by the Estonian NPF is very limited and their descriptions lack
important details necessary for their assessment. They cover road transport and shore-side electricity
supply. All the measures for electricity in road transport in the Estonian NPF are already expired and no
measure is existing anymore or is planned.

Table with the national targets and objectives established for the deployment of alternative fuels
infrastructure at the horizon 2020, 2025 and 2030

Table 5.8-1. The national targets and objectives regarding alternative fuels infrastructure

Current (EAFO
el March 2017) 2020 2025 2030
AFV AFI AFV AFI AFV AFI AFV AFI
Electricity for |, 5o, 384 384 384
vehicles
Electricity for
stationary 5 5 5 5
airplanes
SSE for maritime 51 11 11
ports
CNG for vehicles|2,000 (NPF)| 6 (NPF) >16
LNG for road 0 1
LNG for 1 0 >=1
maritime ports
H, for road 0 1
LPG 3,000 (NPF)|  >200
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forroad | | | | | | | |

Legend: AFV = Number of Alternative Fuels Vehicles, AFI = Number of Public Alternative Fuels Recharging/Refuelling Points
The NPF does not provide future estimates for alternative fuels vehicles and vessels.
Checklist to assess whether all requirements to be addressed in the NPF are fulfilled

The checklist shows that the requirements of the Directive are only partially covered.
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Table 5.8-2. Checklist results

Tallinn and some other ports in the Baltic Sea
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Article of .
the Requirement trat:ldse ::t IF\::Irnatlve Yes No TW‘:’I/ Notes Page
Directive P .M.
3(1)-first Assessment of the current state and future development of the partial (no information about the future development
indent market as regards alternative fuels in the transport sector, of the AFV market is provided)
including in light of their possible simultaneous and combined use, All Al X 39
and of the development of alternative fuels infrastructure,
considering, where relevant, cross-border continuity
3(2) Consideration of the needs of the different transport modes information about the rail transport is included
existing on the MS territory, including those for which limited Al Al X (current use of electricity, plans to test an LNG- 579
alternatives to fossil fuels are available powered locomotive) and considerations are given » Ly
about maritime use of hydrogen
i:in(dle);]stecond Establishing Targets per Alternative Fuel
Electricity supply for transport
4(1) Definition of an appropriate number of recharging points vague target (>100) regarding only the high-power
accessible to the public to be put in place by 31 December 2020 Road Electricity X recharging points and no information about the
- in urban/suburban agglomerations and other densely populated settlements given in the NPF (information collected 3.4 6.7
(1) Within networks determined by the MS Road Electricity X N.M from the electro-mobility programme website 4
= {http://elmo.ee/charging-network-2/ )
4(1) at public transport stations Road Electricity X N.M.
Hydrogen supply for transport N.M.
5(1) Does Member State decide to include hydrogen refuelling points
in their national policy frameworks? Road Hydrogen X 59
5(1) Definition of an appropriate number of refuelling points accessible >1 at 2020 within pilot project, in which the University
to the public to be put in place by 31 December 2025 of Tartu and the private sector plan to jointly create a
Road Hydrogen X hydrogen refuelling point and production facility in 9
Pérnu, on the TEN-T core road network.
5(1) cross-border links Road Hydrogen X
Natural Gas supply for transport
6(1) Definition of an appropriate number of refuelling points for LNG to 1 vessel existing, 1 terminal to be finished in 2017
be put in place by 31 December 2025 at maritime ports, to enable -
LNG inland waterway vessels or seagoing ships to circulate Maritime ports NG X 8
throughout the TEN-T Core Network
6(2) Definition of an appropriate number of refuelling points for LNG to
be put in place by 31 December 2030 at inland ports, to enable
LNG inland waterway vessels or seagoing ships to circulate Inland ports NG X N.A
throughout the TEN-T Core Network
6(3) Designation of maritime and inland ports that are to provide| Maritime and LNG X 1 terminal at Harbour Muuga part of TEN-T Core 8
access to the refuelling points for LNG Inland ports Network maritime port of Tallinn (to be finished in
6(3) consideration of market needs - after the terminal completion, the real degree of]
Maritime and N " " .
Inland ports LNG X interest and need for the creation of refuelling points 8
P beyond the TEN-T Core network will be investigated
6(1) and 6(2) [Cooperation among neighboring Member States to ensure Maritime and first LNG vessel began sailing the Tallinn-Helsinki line
adequate coverage of the TEN-T Core Network LNG X in 2017, if the project proves profitable they could 8
Inland ports . " .
imagine vessels moving gradually to LNG use
6(4) Definition of an appropriate number of refuelling points for LNG alongside the terminal at Harbour Muuga (on TEN-T
accessible to the public to be put in place by 31 December 2025 Road NG X Core Network), a distribution system will also be 8
at least along the existing TEN-T Core Network (for heavy duty developed, including loading facilities for LNG tank
vehicles) where there is demand vehicles
6(6) Definition of an appropriate LNG distribution system on the alongside the terminal at Harbour Muuga (on TEN-T
.natlonal territory, including Ioagmg faC.I|ItIe.5 for LNG tan!( vehicles, Road NG X Core Network), a distribution system will also be s
in o‘rqer to supply the refuelling points mstal\gd for inland and developed, including loading facilities for LNG tank
maritime vessels and heavy duty trucks (requirement could be vehicles
cavered hv a noal of nei ina Memher States hy way of
6(7) Definition of an appropriate number of CNG refuelling points
accessible to the public to be put in place by 31 December 2020 Road CNG X . .
in urban/suburban areas and other densely populated areas target number provided (>10 for biomethane) but no
i tworks det ned by the MS oncrete information regarding their spatial 7.8
Within networks determined by the Road CNG X N.M. |distribution is given (it is said it will cover the whole -
6(8) Definition of an appropriate number of CNG refuelling points country)
accessible to the public to be put in place by 31 December 2025, Road CNG X
at least along the existing TEN-T Core Network
3(1) Assessment of the need of alternative fuel infrastructures
4(5) Assessment of the need for shore-side electricity supply for inland >11 in 2020 (exact locations not provided and TEN-T
waterway vessels and seagoing ships in maritime and inland| Inland and Electricity X Core network not mentioned) 7
ports. Priority of installation in ports of the TEN-T Core Network|maritime ports
and in other ports bv 31 December 2025,
3(1)-eighth Consideration of the need to install electricity supply at airports . . electricity supply to stationary aircraft at airports that
; : : Airports Electricit X
indent for use by stationary airplanes P Y offer international flights is already provided 5
3(1)-seventh |Assessment of the need to install refuelling points for LNG in ports Inland and after the terminal completion, the real degree of
indent outside the TEN-T Core Network maritime ports LNG X interest and need for the creation of refuelling points 8
beyond the TEN-T Core network will be ir i d
3(1) Designation of areas to be equipped with alternative fuel infrastructures
3(1)-fifth Designation of the urban/suburban agglomerations, of other
indent densely populated areas and of networks which, subject to Road Electricity X
market needs, are to be equipped with recharging points
accessible to the public in accordance with Article 4(1)
3(1)-sixth Designation of the urban/suburban agglomerations, of other]
indent densely populated areas and of networks which, subject to Road CNG X
market needs, are to be equipped with CNG refuelling points in
3(1) Definition of measures to support the deployment of alternative fuels
Electricity X no existing or future measures provided, only expired 4
CNG
Road X 57
NG X
Hydrogen X 9
Shore Side X
3(1)-third Measures necessary to ensure that the national targets and the Maritime Electricit
indent objectives contained in the national policy framework are reached NG X
Shore Side
Inland Electricity N.A
Waterway  [TNG NA
Electricity for no measures provided, electricity supply to stationary
Airports stationary X aircraft at airports that offer international flights is 5
airplane already provided
Electricity X
CNG b t
3(1)-fourth Measures that can promote the deployment of alternative fuels Road NG X X uses procuremen 7
indent infrastructure in public transport services - n —
Hydrogen planning stage - public buses procurement (pilot|
X project) 9
Measures to encourage and facilitate the deployment of
4(3) recharging points not accessible to the public (private electro Road Electricity X
mobility infrastructure)
The Estonian NPF does not explicitly mention
Provided evidence whether the interests of regional and local Consu_ltatlon Wl.th reglorja\ and.local authorities. The
o NPF just mentions a pilot project supported by the
3(3) authorities, as well as those of the stakeholders concerned has All All X . y " " 9
government in which the University of Tartu and the
been considered - .
private sector plan to jointly construct a hydrogen
refuelling point and a production facility in Parnu.
. . . Estonia-Latvia cross-border cooperation programme,
3(4) fnses;sbser:eszatéfsMS cooperation and coordination with other All All X N.M. |Memorandum of Cooperation between the port of| 5,7,9




5.8.3 Assessment of targets and objectives (infrastructure) established
Infrastructure sufficiency for recharging points (number and distance, 2020 and 2025)

Table 5.8-3. Index of AFI sufficiency

Fuel Index of AFI sufficiency, Ig
Current 2020 2025 2030
Electricity for vehicles 3.28 - - -
CNG for vehicles 333.33 -

Legend: Index of AFI sufficiency, Is =Number of AFV / Number of AF Recharging/Refuelling points.

In March 2011, the Estonian government entered into a contract with the Mitsubishi Corporation for the
sale of emission allowances, in order to launch an electro-mobility programme in Estonia. They received
507 I-Miev cars for social workers in return, offered an incentive of up to 50% of the price but not more
than 18,000 EUR for the purchase of a BEV, and installed 165 public CHAdeMO high power recharging
points. The incentive scheme started in 2011 and was discontinued in 2014, when the funds allocated to it
were exhausted. With this electro-mobility programme Estonia achieved an impressive 1.36% EV
average share of total registrations in the period 2011-2014, but the reduction of this average share to
0.25% in the period 2015-2016 indicates that this momentum could not be sustained without the high
purchase incentive. This may also suggest that a large-scale deployment of public recharging
infrastructure cannot guarantee a success in EV deployment if it is not accompanied by other support
measures.

The index for public recharging points, with 3.28, is sufficient by a large margin. This situation is
possible to continue also in the future due to the relative large number of electric recharging points and
the slow increase of electric vehicle number after 2014, when EV incentives disappeared.

In fact, the Estonian NPF considers the present recharging infrastructure sufficient and only adjustments
are planned in the future (e.g. adding ‘Combo 2’ sockets to the existing CHAdeMO sockets for the high-
power recharging points). Since imprecise targets (>100) were provided only for the public high power
recharging infrastructure, the current number of public recharging points available in the country (from
EAFO) was considered to be maintained.

The NPF states that the current high power recharging infrastructure covers the whole country, the
average distance between points being 40 to 60 km. However, no spatial distribution details are presented
in the NPF. According to the map provided at the Estonian electro-mobility programme website
(http://elmo.ee/charging-network-2/), the spatial distribution seems quite homogeneous.

Designation of the urban/suburban agglomerations selected to be equipped with electric r