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1. EXECUTIVE SUMMARY

The impact assessment has demonstrated that the introduction of hydrogen powered vehicles
in the whole vehicle type-approval framework is necessary in order to retain a functioning
internal market and ensuring a high level of public safety and environmental protection.

The present situation regarding the approval of advanced hydrogen fuelled vehicles is of
increasing concern and a cause of uncertainty. At the moment, these vehicles are not included
in the European Community whole vehicle type-approval framework. This situation results in
complicated and costly approval procedures and does not ensure that the vehicles can be
placed on the market throughout the entire European Union.

With no change in policy, there is arisk that the functioning of the internal market would be
impaired and that the approval remains costly and cumbersome. It is possible that without
action at EU level, Member States will adopt diverging standards for hydrogen vehicles,
which would result in an unfavourable situation with regard to the single market, economies
of scale and design of vehicles.

The impact assessment has shown that with the extension of the existing whole vehicle type
approval system to hydrogen powered vehicles, there would be substantial savings for
manufacturers with regard to the cost of approval procedures. This is because with the policy
option of European Union legislation, one approval would be sufficient for each vehicle type
in order to be marketed in the European Union. Thus, it would open up all markets of the 27
Member States of the European Union for hydrogen vehicles. Thisoptionis likely to speed up
the introduction rate of this environmentaly friendly vehicle propulsion technology, which
would in turn ensure that the environmental benefits linked to the use of hydrogen vehicles
appear earlier.

The option of passing an EU regulation would ensure that all hydrogen vehicles marketed in
Europe are constructed according to a common standard and provide at least the same level of
safety as conventional vehicles. The impact assessment has demonstrated that the
requirements of the draft proposal for a potential EU Regulation contain the necessary
provisions to address the safety issues associated with hydrogen propulsion.

With the extension of the type approval framework to hydrogen vehicles, it would be ensured
that the European Union keeps up with other important automotive regions with regard to the
introduction of innovative vehicles. The investment in these solutions would likely to be
boosted which would support the quicker deployment of the hydrogen technology within the
European Union.

2. PROCEDURAL ISSUESAND CONSULTATION OF INTERESTED PARTIES
2.1. Organisation and timing

A proposal relating to the type-approval of hydrogen powered vehicles has been included in
the 2007 Commission Legidative and Work Programme. The proposal has been identified as
a Priority Initiative under the Roadmap reference number 2006/ENTR/044.

2.2. Consultation and expertise

In developing the proposal and the impact assessment, the Commission services have both
consulted stakeholders and drawn on external expertise in a number of ways:

e There was consultation with the Hydrogen Working Group. This is a specialist expert
stakeholder working group responsible for supporting the Commission on issues related to
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the type-approval of hydrogen vehicles. A broad range of interested parties is involved in
the work of this group: national authorities, vehicle manufacturers, component suppliers
and industry associations.

A guestionnaire was sent to stakeholders in June 2006 on possible policy options regarding
the approval framework for hydrogen vehicles. The questionnaire aimed at gathering views
of stakeholders as to the preferred option and the associated costs of approval under each
of these options. The Commission services consulted a wide spectrum of interested
organisations through the questionnaire: national authorities, vehicle manufacturers,
component suppliers, industry associations and academia. The responses given to the
guestionnaire were directly used as input for the impact assessment work.

A consultant was engaged to provide input for the impact assessment and to give technical
advice on the draft proposal for a potential regulation. In particular, the consultant carried
out the following work:

—  reviewed the relevant literature to identify safety and environmental issues
surrounding the introduction of hydrogen vehicles;

—  gathered and evaluated information on the impacts of the various policy
options on public safety, the environment and the economy;

—  assessed stakeholder responses to the questionnaire sent out by the
Commission servicesin June 2006 on the available policy options;

— compared the impacts of policy options regarding public safety, the
environment and the economy in qualitative and quantitative terms,

— in particular, analysed the impacts on administrative costs incurred to
manufacturers,

—  reviewed the technical requirements of a draft European Commission proposal
for a potential regulation as to its ability to address the identified safety issues.

The results of the work of the consultant were reported to the Commission
services.! The study of the consultant is referred to as 'TRL Report' throughout
thisimpact assessment.

To understand more fully the implications of the policy options, the consultant organised
meetings with key automotive companies involved in hydrogen technology to generate
additional data on safety, technology and the related costs.

There were presentations to key stakeholders of the Hydrogen Working Group during the
second half of 2006 and early 2007 on the results of the work carried out by the consultant.

The preliminary draft proposal for a Regulation on the type-approval of hydrogen vehicles
was put to public consultation in July 2006. The Commission services aimed to gather the
views of all interested parties on the Commission services draft and to take into
consideration all relevant comments of stakeholders in its proposal. The public
consultation provided input to the preparation of the draft proposal’s specific requirements.

TRL Limited: Evaluation of the impact of the introduction of hydrogen as fuel to power motor vehicles
considering the safety and environmental aspects, April 2007
http://ec.europa.eu/enterprise/automotive/pagesbackground/hydrogen/hydrogen_final _report.pdf
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The Commission’s standards for consultation of interested parties’ were met throughout the
consultation procedure.

2.3. Opinion of the Impact Assessment Board

A draft version of the present impact assessment report was examined by the Impact
Assessment Board (IAB). The opinion of the IAB formulated a number of recommendations
on the draft impact assessment. These recommendations have been taken into account in the
final document in the following way:

e General recommendation and recommendation No. 1. Sections 3.1 and 3.2 have been
restructured and additional explanation has been introduced to address the comments of the
|AB relating to problem definition and objectives.

e Recommendation No. 2: More explanation has been introduced in section 6.3.3.1 on
uncertainties involved in using the HyWays scenarios. Additional wording has been
introduced in section 7.3 on the use of the split-level approach. The use of ranges of values
(intervals) in the quantification of benefits was not possible, given that the values are based
on the input of the consultant that reported absolute figures. Nevertheless, the extensive
discussion of uncertainties in section 6.3.3.1 covers the concern expressed by the Impact
Assessment Board.

e Recommendation No. 3: The issue of a"package approach” is discussed in section 3.2 and
especially in section 3.2.4.

e Recommendation No. 4. Additional explanation on the impact relating to the employment
has been included in section 4.2.1.

e Recommendation No. 5: A summary table has been introduced in section 6.3.1 (Table 1)
based on the EU standard cost model.

e Procedure and presentation: An additional section has been introduced on monitoring and
evaluation (section 8.2). The technical issues relating to hydrogen vehicles are presented in
auser-friendly way in the Glossary in Annex 111.

3. PROBLEM DEFINITION
3.1. Nature of theissue or problem that requiresaction

Air quality and noise levelsin the cities of the European Union are of major concern. Despite
the efforts taken, the contribution of road transport to these environmental problems is till
considerable. Therefore, efforts should be made to facilitate the introduction and placing on
the market of environmentally friendly vehicles.

The use of hydrogen as fuel for road vehicles offers an environmentally friendly solution for
mobility. However, at present hydrogen powered vehicles are not included in the European
Community vehicle type-approval framework. This situation results in the fragmentation of
the internal market of these vehicles.

2 COM(2002) 704 final, 11.12.2002
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At the same time, since there are perceived safety issues with using hydrogen for vehicle
propulsion, it should be ensured that hydrogen systems are as safe as conventional propulsion
technologies.

3.2 Underlying drivers of the problem
3.2.1. Environmental and safety issues

Hydrogen is not a source of energy but a promising energy carrier. It has been identified as a
major factor towards the objectives of ensuring the security of energy supply, diversification
of energy sources, promotion of more efficient energy systems and reduction of the
environmental impact of road transport.

With the use of hydrogen as fuel to power road vehicles, whether in fuel cells or internal
combustion engines, there are no carbon emissions and greenhouse gases produced from the
vehicle. If the fuel is produced in a sustainable manner, the use of this propulsion technology
could significantly contribute to the improvement of the environment. The higher the number
of hydrogen vehicles on the road, the sooner these benefits arise.

However, hydrogen is a substance that has different characteristics from conventional fuels
that are used for vehicle propulsion. In order to realise the environmental benefits associated
with the use of hydrogen vehicles, the share of these in the total vehicle fleet should be
increased. One of the maor factors contributing to the increasing number of hydrogen
vehicles on the roads is the existence of public confidence in this new technology.

3.2.2. Lack of European Community type-approval framework

The EC Whole Vehicle Type-Approval (WVTA) system applies to M and N category
vehicles® powered by conventional fuels (petrol and diesel) on a mandatory basis. This means
that these vehicles must comply with al the relevant EC type-approval directives and
regulations in order to be placed on the market.* Once a type of vehicle has obtained an EC
WVTA certificate from the authorities of a Member State, it can be marketed throughout the
European Union.

Currently, hydrogen powered vehicles are not included in the EC WVTA framework. Some
Member States issue national or single approval for these vehicles, while others are not doing
so because of alack of national or European Union legislation.

At the same time, the regulatory framework for these vehiclesis already established in Japan.
The United States is also advancing the introduction of hydrogen powered vehicles on the
roads. It has to be ensured that the EU keeps pace with other important automotive regions of
the World in terms of introduction of advanced vehicle technologies.

3.2.3. Fragmentation of the internal market

Today, automotive manufacturers are making important investments for developing hydrogen
technology and have started to offer vehicles on a commercial basis. Further, a number of
large-scale demonstration projects have been launched in the European Union that am to
encourage the deployment of this innovative propulsion technology.

The lack of aclear legidative framework poses problems for hydrogen vehicle manufacturers
when trying to place these vehicles on the market in the European Union. Currently, even if a
vehicle obtains national or single type-approval in one Member State, it is not guaranteed that

For a definition of vehicle categories see the Glossary in Annex 111
4 The WVTA isregulated by the Framework Directive (2007/XX/EC)
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the registration of this vehicle will be authorised in all the other Member States. Further,
Member States have the possibility to establish different requirements and to request the
fulfilment of diverging standards in order to issue an approva certificate. This situation
results in a fragmented internal market of hydrogen powered vehicles, which discourages the
introduction of this environmentally friendly technology.

3.2.4. Production and availability of the hydrogen fuel

The successful deployment of hydrogen vehicle technology necessitates the consideration of a
number of other issues.

As described above, hydrogen propulsion is considered to be an environmentally friendly
technology. However, care must be taken that the hydrogen fuel is produced in an
environmentally sustainable way, preferably with the use of renewable energy sources.
Otherwise, there is arisk that the benefits linked to the introduction of hydrogen vehicles are
surpassed by the environmental consequences of hydrogen production. At the moment, the
majority of hydrogen fuel is produced from fossil fuels. It is crucial that in order to benefit
from the use of this technology, hydrogen fuel is produced from renewable resources to an
increasing extent. It has to be noted in this context that reaching a binding target of a 20%
share of renewable energiesin the overall EU energy consumption by 2020 has been endorsed
by the European Council. Further, it has been proposed that a target of 10-20% of sustainable
hydrogen production is reached by 2015.° This target has been endorsed by the industry.

Further, it is important to ensure that an appropriate hydrogen refuelling infrastructure is in
place in the European Union that is capable of addressing the perceived safety concerns of the
public. Establishing the type-approval framework for hydrogen vehicles is an important step
towards realising the potential benefits. However, in order to encourage consumers to opt for
hydrogen propulsion, it is necessary to have a sufficiently widespread refuelling network.
Given that some Member States prevent the installation of hydrogen filling stations on their
territory and/or restrict the use of hydrogen vehicles in other ways, the Commission will have
to consider whether to propose measures, including legislation where appropriate, that remove
obstacles of thiskind.

3.3. Stakeholder s affected
A wide range of different groups are affected by the problem:’

The citizens of the European Union are affected by the environmental impacts of vehicles, in
particular by air pollution and vehicle noise. Exposure to air pollution leads to respiratory
illnesses and premature mortalities.® Noise, particularly during sleep periods aggravates
certain types of heart diseases and mental illnesses. Hydrogen powered vehicles offer the
possibility to reduce these harmful impacts on the population in proportion to the number of
vehicles introduced on the market. Due to the different characteristics of hydrogen fuel, there
Is a possibility that citizens would also be affected by the potential safety implications of the
large-scale introduction of hydrogen vehicle technology. If there was any significant safety
deterioration due to the introduction of hydrogen systems, there would be an erosion of public
confidence. This could have the potential to undermine the future of hydrogen technologies.

Brussels European Council, 8/9 March 2007, Presidency Conclusions
http://www.consilium.europa.eu/ueDocs/cms Data/docs/pressData/en/ec/93135.pdf

6 European Hydrogen & Fuel Cell Technology Platform: Implementation Plan, March 2007, p. 25
https.//www.hfpeurope.org/uploads/2097/HFP_IP06_FINAL _20APR2007.pdf
! TRL report, p. 9
8 Thematic Strategy on Air Pollution, COM (2005) 446 final, 21.09.2005
8
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Citizens of countries outside the European Union are affected in similar ways to EU citizens.
This can happen when non-EU citizens work in the EU or visit and also when hydrogen
powered vehicles registered in the EU are driven to those countries for business or leisure or
are sold outside the EU as second-hand vehicles.

The governments of European Union Member States are affected by the large expenditure as
a consequence of vehicle exhaust emissions and noise. This expenditure covers direct health
costs and social support for citizens who are unfit to work, but also physica measures to
reduce transport noise, such as low noise road surfaces, noise barriers and insulation for
buildings. As discussed in Chapter 6.3.3, hydrogen vehicles reduce noise, emissions of
particulates and emissions of oxides of nitrogen. To the extent to which hydrogen vehicles
come into use, there is a possbility that they will lead to corresponding reductions in
expenditure by both central and local governments.

It islikely that with the introduction of hydrogen vehicles, businesses in the European Union
could benefit from the possible reduction in hospitalisation, employee illness and premature
death due to the lower environmental impacts of road transport. It is possible that the effects
on businesses will become more important, as the proportion of workers in older age groups
increases. Furthermore, these impacts largely depend on the rate of introduction of hydrogen
vehicles and are likely to materialise in the long term.

Vehicle manufacturers and component suppliers will be affected by the impacts of a policy
option on the demand for hydrogen powered vehicles and hydrogen powertrain technologies
in the EU and in export markets.

3.4. Treaty base and subsidiarity principle

Since the objective of the proposal is to lay down harmonised rules on the construction of
hydrogen powered motor vehicles with a view to ensuring the functioning of the internal
market, the proposed Regulation is based on Article 95 of the EC Treaty.

The subsidiarity principle is respected, since the policy objectives cannot be sufficiently
achieved by actions of the Member States and can be better achieved at Community level.
European Union action is necessary because of the need to avoid the emergence of barriersto
the single market.

4, OBJECTIVES
4.1. Policy objectives
General policy objectives

The proper functioning of the internal market of motor vehicles in the European Union should
be ensured. The policy should provide for a high level of public safety and a high level of
environmental protection in the European Union and should make sure that the European
automotive industry remains competitive.

Soecific objectives

A possible regulatory action should aim at a high level of environmental protection by
improving urban air quality with the reduction of pollutants emitted by the road transport
sector. Since hydrogen is considered to be an environmentally friendly technology in terms of
air pollution, the deployment of the hydrogen technology in the European Union should be
supported. At the same time, it isimportant that the general public has confidence in this new

technology and at least the same level of public safety is maintained. This is possible by
ensuring that hydrogen vehicles are at |east as safe as conventional vehicles.
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Operational objectives

e The above mentioned general and specific policy objectives can be attained by setting
harmonised rules on the construction of hydrogen powered motor vehicles within the
European Union. It has to be ensured that hydrogen vehicles are treated equally in
comparison to conventional vehicles with regard to the approval procedure.

4.2. Consistency with horizontal objectives of the European Union
4.2.1. Lisbon strategy

The policy objectives of the proposal are in line with the aims of the European Union’s
Lisbon strategy, which has three pillars, namely:

e Making Europe a more attractive place to invest and work

The policy objectives are supporting the integrity of the single market, providing for uniform
standards for hydrogen powered vehicles constructed and put on the market throughout the
European Union. It means that the automotive industry in Europe is required to meet uniform
regulations throughout the internal market of the EU. By supporting the deployment of the
hydrogen technology, this will ensure that the European car industry remains competitive and
an attractive industry to invest in. The proposal will aso contribute to enhancing its
competitiveness on world export markets.

The CAFE Programme has shown that air pollution has significant effects on productivity.’
By seeking to reduce air pollution, the policy objectives contribute to increasing productivity
in the European Union.

¢ Knowledge and innovation for growth

Extending the type-approval framework to hydrogen powered vehicles encourages the
development and implementation of this advanced vehicle propulsion technology. As it is
discussed in Chapter 3.2, it is necessary that the EU keeps pace with the technology and
regulatory developments in the United States and in Japan with regard to the introduction of
hydrogen powered vehicles. By aiming at establishing the approval framework for these
vehicles, the policy objectives promote innovation and development, supporting the
deployment of hydrogen technologies and opening up the potential for greater export of
European technology to other parts of the world.

e Creating more and better jobs

It is assumed that hydrogen will replace existing conventional technologiesin vehicle
propulsion and there will not be any change in the number of vehicles sold.10 Further
explanation of thisisincluded in Chapter 6.3.3. Therefore, there will not be any direct impacts
on the number of employees in vehicle manufacturing with the deployment of this
technology. However, retraining of the workforce might be necessary with the shift to
hydrogen vehicle mass production.

As explained in Chapter 6.3.3.2, it is likely that in the medium and long term, fuel cell
propulsion will be the dominant technology for hydrogen vehicles. Given that it is an entirely
different technology from that of internal combustion engines, the mass production of these

° Methodology for the Cost-Benefit analysis for CAFE, Volume 2: Health Impact Assessment, AEA
Technology Environment, February 2005, p. 85
10 TRL report, p. 27

10
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will necessitate innovative solutions and further research and development. Therefore, it is
likely that indirect employment impacts will be created in companies research and
development activities by the increased demand for advanced vehicle propulsion systems. It is
also possible that with higher demand for hydrogen technology, manufacturing opportunities
will increase at automotive component suppliers involved in this sector. Therefore, the net
employment impact is likely to be some increase between high value added research and
development activities and also component manufacturing opportunities.

4.2.2. Sustainable Development strategy

At the core of the European Union’s Sustainable Development strategy, as communicated by
the Commission to the European Council at Goteborg in 2001 and supported by the
European Council, is that “economic growth, social cohesion and environmental protection
must go hand in hand”. The policy objectives of the proposal are in line with the strategy by
ensuring that the automotive industry grows in a more sustainable way through production of
advanced, more environmentally friendly vehicles. Such vehicles bring social benefits
through reducing the impacts on human health.

5. PoLicy OPTIONS
5.1. Optionsidentified

Four policy options have been identified as possible means of meeting the policy objectives
identified in the previous section. These are:

(D) No policy change: This option would involve no further changes to the current
situation. Currently, the scope of European Community type-approval legislation does
not include hydrogen powered vehicles. Thus, Member States may grant individual
approvals without introducing legislation.

()] Legidation at Member State level: This policy option would involve adoption of
legislation at Member State level to accommodate the introduction of hydrogen
vehicles.

(©)) Legidlation at European Union level: This policy option would involve the extension
of the EC type-approval legislation to include hydrogen powered vehicles and setting
out harmonised provisions for these vehicles.

4 Non-regulatory approach: Self-regulation through a negotiated commitment with the
automotive industry to establish requirements for hydrogen powered vehicles.

5.2. Optionsdiscarded at an early stage

It was considered whether all identified policy options would ensure that the stated policy
objectives are attained. Following the analysis, two options were discarded at an early stage,
these are:

D No policy change

This policy option was rejected because of its detrimental effects on the functioning of the
internal market, the resulting cost implications for manufacturers and because of its possible
repercussions on public safety. Further, it would constitute a substantial barrier for the
development of hydrogen technology in the EU. The policy option would not meet the
identified policy objectives.

n COM(2001) 264 final.
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There are several reasons for these findings:

As described in Chapter 3.2, the existing EU type-approval legislation does not contain any
provisions that address hydrogen powered vehicles. With no action on the type-approval of
hydrogen powered vehicles, the market of these would remain fragmented.

The current situation results in unduly high costs of the approval of hydrogen vehicles,
since manufacturers need to obtain single type-approval for each vehicle. It is possible in
some Member States, but not in others. Even if a single type-approval is issued in one
Member State, it is not sure that the vehicle can be placed on the market in others. In
particular, given the small number of hydrogen vehicles that will initially be placed on the
market, the cost and delays of multiple type approvals will make the market introduction of
these overly difficult. With no change in the policy regarding type-approval of hydrogen
powered vehicles, there is a risk that the approval procedure of these vehicles remains
lengthy and cumbersome. In this situation, the functioning of the internal market would be
impaired.

The lack of an approval framework would constitute a competitive disadvantage for the
European Union, given that other automotive regions are advancing the introduction of
hydrogen powered vehicles.

Thereis a high risk that with no policy change, poor air quality and high levels of noise in
cities of the European Union will remain an issue as atmospheric pollution and noise will
continue to have a detrimental impact on human health.

It is possible that with no change in policy, vehicles of diverging safety standards would be
introduced in the markets of European Union Member States. This policy option would be
unable to ensure that a high level of safety is respected when this new technology is
introduced and that al hydrogen powered vehicles have at least the same level of safety as
conventional vehicles. Moreover, the level of safety required could vary not only between
Member States, but even within the same Member State.

In this context, the TRL Report concluded that "existing vehicle manufacturers have a
brand image to protect and dispose of extensive experience of vehicle safety. Therefore,
there would clearly be a strong commercial incentive for existing manufacturers to produce
safe hydrogen vehicles, even in an unregulated market. However, such safeguards would
not apply to new companies who had the opportunity to start hydrogen vehicle production
in an unregulated market. This would allow the introduction of new and unknown safety
risks. This situation could entail decreasing public confidence in this new technology that
would decelerate the pace of deployment."*

For the above reasons, this policy option would form a barrier for the development of
hydrogen technology in the EU. On this issue, the TRL Report states. "Automotive
manufacturers would be more reluctant to invest in the technology, if offered only a
fragmented market. Industry aims to introduce hydrogen vehicles commercially at the
earliest opportunity, and this option is not compatible with that aim."*

Further, this policy option would lead to uneven treatment of vehicle manufacturers with
regard to the vehicle approval procedure and would lack any predictability for
manufacturers to design their vehicles.

TRL report, p. 8
TRL report, p. 8

12

EN



EN

e Finally, when consulting stakeholders through the questionnaire, none of the parties
supported this option in their responses. The majority of comments that were received were
in support of regulatory action.®. The responses have been submitted by vehicle
manufacturers, Member State authorities, technical services and public transport operators.
An overview of the questionnaire responses on the policy optionsis provided in Annex .

(2)  Non-regulatory approach

The policy option of self-regulation through a negotiated commitment with the automotive
industry was discarded due to the following reasons:

e Self-regulation would imply a significant departure from an approach that is well
established and has proven its effectiveness and proportionality in the past. This approach
is the whole-vehicle type approval of conventional vehicles, as described in Chapter 3.2.

e There are no safeguards, that this approach would ensure that hydrogen powered vehicles
are not discriminated for or against in comparison to conventional vehicles when submitted
for approval.

e Itisnot clear that a self-commitment provides an adequate guarantee that a specific level
of safety of hydrogen vehicles will be reached or that there will be appropriate sanctions
availableif the self-commitment were to be breached.

e As the introduction and use of hydrogen powered vehicles has repercussions on the
protection of the environment, public health and safety, it is questionable whether a self-
commitment can be justified.

e A large number of other countries around the world base their vehicle legislation on EU
practice. A radical change to a non-regulatory approach risks reducing the EU’ s leadership
in this area. The use of EU regulations by other countries also offers competitiveness
benefits to the EU automotive industry which could be affected by a change of approach.

o A self-regulation approach could take too much time to be negotiated and to deliver the
hoped-for effects.

e The existence of a self-commitment would not prevent Member States from legidlating.
That would lead to the situation described under policy option 2.

In addition, it is not apparent that the use of a voluntary approach would offer any additional
benefits to the industry, governments or the general public. It is likely that a similar
compliance process would be used as currently exists in the type-approval system, however
there would be additional transaction costs in establishing an appropriate monitoring and
compliance mechanism. A regulatory approach instead would provide industry with a stable
and predictable framework in which investment in cutting-edge technology solutions would
be stimulated.

In theory, this policy option could meet some of the identified policy objectives, such as the
protection of the environment and ensuring a high level of public safety to a certain extent.
However, it would represent a significant departure from the current regulatory practice and
given the need for a new monitoring and compliance system, the option could result in an
increase in administrative costs. Further, an important objective, the 'equal treatment’ of
different vehicle technologies with regard to approval procedures would not be met.

14 TRL report, p. 8
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Last, but not least the industry has not offered any self-commitment to tackle the issue at
hand. Thus, this option remains purely theoretical.

6. ANALYSISOF IMPACTS

This section analyses the impacts of policy option 2 (Legislation at Member State level) and
policy option 3 (Legislation at European Union level) relative to the baseline, which is the No
policy change option. The potential social, environmental and economic impacts have been
examined.

6.1. Methodology of the analysis

The assessment of the full extent of the impacts of introducing hydrogen as fuel in road
vehicles would require a life-cycle analysis. This would comprise three stages as shown in
Figure 1.

Figure 1: Life-cycle assessment of hydrogen as fuel for road vehicles
: I
Hydrogen production ' I Hydrogen storage i Usein vehicles
| |

Source: TRL report, p. 6

In fact, the overall environmental impact of using hydrogen as fuel for transport applications
would largely depend on the way hydrogen is being produced, stored and transported.

However, as described in Section 4.1, the policy objectives and in particular, the operational
objectives are relevant only for the third stage, 'Use in vehicles. This is because the subject of
this impact assessment is the introduction of rules governing the construction of hydrogen
vehicles (for classes M1, M2, M3 and N1, N2, N3) and the available policy options. This
means that the broader aspects of using hydrogen as fuel in road vehicles, such as production
and storage are outside the scope. Therefore, the present impact assessment discusses the
implications related to the use of hydrogen fuel in vehicles, excluding the impacts of
hydrogen production and storage.

The assessment of the environmental, economic and social impacts of the policy options have
been based on the methodology of the consultant of the Commission services supporting this
impact assessment. This methodology has been developed based on the Impact Assessment
Guidelines of the European Commission.™ To analyse the impacts of policy options 2 and 3,
the following methodology has been chosen:

e Theanalysis commences with the identification of impacts in the relevant areas,

e To the extent possible, the impacts are quantified under both options. Where it is not
possible, qualitative assessment is used;

e In order to identify the preferred option, qualitative and quantitative conclusions are
compared and assessed to see which policy option would offer more benefit within a
shorter timeframe;

1 SEC(2005) 791 final, 15.06.2005
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e Once a preferred option is identified, the technical content of a potential regulatory act is
assessed with aview to addressing the issues linked to hydrogen technology.

6.2. Data collection

In the preparation for this impact assessment, the Commission services sent out a
guestionnaire to stakeholders that requested input on the available policy options and the
associated costs. The responses received from the stakeholders were then collected and
analysed by the consultant. Some further discussion was held between the consultant and the
stakeholders of the Hydrogen Working Group in order to clarify outstanding issues and to
generate additional information. The data collected was used as input for the assessment of
the impacts of the policy options.

6.3. I mpacts of the policy options
6.3.1. Economic impacts

The economic impacts of the identified policy options would materialise in the following
areas.

e Single market

At present, manufacturers of hydrogen vehicles face a fragmented situation when applying for
type-approval of the vehiclesin the European Union. This situation is explained in more detail
in Chapter 3.2.

It is apparent that with policy option 2 — legislation at Member State level, it is doubtful
whether the policy objectives would be attained. With diverging standards emerging from
Member States, this fragmented situation would continue to exist, which would result in
manufacturers facing unduly high development and approval costs and limited market
accessibility. The policy option would not offer a solution for the present uncertainty
regarding the approval of hydrogen vehicles, therefore would discourage further investment in
the hydrogen technology.

Policy option 3 —legislation at Community level prevents varying product standards emerging
across Member States which results in fragmentation of the internal market and imposition of
unnecessary barriers to intra-Community trade. Through harmonised standards on hydrogen
powered vehicles it is possible to reap the economies of scale as production series can be
made for the whole European market. This policy option would open up markets in some
Member States where hydrogen vehicles could not currently be sold.

Harmonised standards for hydrogen vehicles throughout the European Union would have a
positive impact on the competition in the internal market by sustaining a ‘level playing field’
for all automotive businesses. Establishing the approval framework is likely to lead to further
investment in hydrogen vehicle technologies, since it reduces the uncertainty about the market
of these vehicles.

e Competitiveness

The policy option of legislation at EU level would have direct positive impacts on the
competitiveness of the automotive industry within the European Union compared to the
option of legislation aa Member State level. With the EU regulatory policy option, the
industry would be able to produce vehicles equipped with advanced propulsion systems that
are certified to a common standard. With the establishment of the approval framework, the

15

EN



EN

automotive industry could become more competitive in markets outside the EU, through
taking the lead in hydrogen technology. Thisis due to the following reasons:

Japan already has legislation in force that specifies requirements for the approval of hydrogen
vehicles, therefore the placing on the market of these vehicles is already possible in this
important automotive region. The United States are also advancing with putting into
circulation these vehicles, especialy in those states that require manufacturers to develop and
sell Zero Emission Vehicles (ZEV). Policy option 3 would represent a significant step
towards the large-scale deployment of hydrogen technology in Europe. Encouraging the
development of hydrogen vehicle technology will have a positive impact on the international
competitiveness of the EU industry through further exporting opportunities.

Establishing the framework for the approval of hydrogen vehiclesin the EU could ensure the
continued adoption of European vehicle standards by other markets around the world. Current
high levels of oil prices and concerns over security of supply are increasing the level of
interest in alternative propulsion technologies in a number of markets. Therefore, by setting
common standards for these vehicles, it is possible that other countries will adopt a legislation
based on the European requirements. So encouraging the deployment of hydrogen technology
is an important need which could provide competitiveness benefits for both EU based
manufacturers and component suppliers.

Finally, a policy that makes it necessary to develop and introduce new automotive
technol ogies would benefit indirectly the component suppliers in the car industry, who would
benefit from increasing revenues.

e European Community budget

The policy options have no impact on the European Community budget.

e Administrative costs

The administrative costs incur to manufacturers when submitting an application for the type-
approval of a vehicle. Given that policy options 2 and 3 represent different approaches to
type-approval, the administrative costs are substantially different under each option.

The approximate costs to manufacturers per EU type-approval are estimated to be €160,000.
It can be assumed that a manufacturer of a hydrogen vehicle would therefore face a cost of
around €160,000 for a centralised, single EU type-approval. This corresponds to the approach
of policy option 3 (Legidation at EU level). In a worst case, the manufacturer might instead
face costs of about €4.3 million (€160,000* 27), if each vehicle had to undergo type approval
in 27 different Member States that could be the case with policy option 2 (Legidlation at
Member State level). This estimated approval cost is not likely to differ substantially with
different hydrogen technologies, such as liquid or compressed hydrogen storage. Thisis likely
to be the case as well with fuel line components used in the hydrogen system that obtained
type-approval on the basis of the requirements of the draft proposal. This is because they are
mostly interchangeable independently of the technology used.

If we assume that there will be 30 different hydrogen vehicle types on the market in the period
2017-2025, the total cost of approving these vehicles would be €4.8 million (€160,000* 30)
under policy option 3, while could be as high as €129 million (€4.3 million* 30) under policy
option 2. Therefore, policy option 3 would generate substantial savings for manufacturers

16 UK Department for Transport: Transport analysis guidance, Df T, October 2006.

http://www.webtag.org.uk/webdocuments/3 Expert/3_Environment Objective/pdf/3.3.5.pdf
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with regard to the cost of approval of hydrogen vehicles in comparison with policy option 2.~
A summary of the estimated administrative costs is provided in Table 1, based on the EU
standard cost model*.

v TRL report, p. 49
18 Impact Assessment Guidelines of the European Commission, SEC(2005) 791 final, 15.06.2005, Annex
10
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Table 1. Summary of estimated administrative costs with policy options 2 and 3

Policy Type of Cost Number of | Total cost of Assumed Total cost
option obligation (in Euros) | approvals approving one number of (in Euros)
needed vehicletype vehicle
(in Euros) types

Policy Certification 160,000 27 4,300,000 30| 129,000,000
option 2

Policy Certification 160,000 1 160,000 30 4,800,000
option 3

However, these figures are insignificant in comparison to the additional research and
development costs that would be incurred under policy option 2 in a situation where
manufacturers have to develop different designs of each vehicle for different Member States.

e Cost of hydrogen vehicles

Hydrogen vehicle propulsion is considered as a new technology and at the moment, vehicles
are sold under special arrangements at market prices that are substantially higher than that of
conventional vehicles. However, it is expected that the price of hydrogen vehicles will
gradually converge to that of conventional vehicles and therefore, mass market introduction
will be possible. The choice of policy can play an important role in the time that is necessary
to reach competitive price levels.

As explained above, the cost of hydrogen vehicles and the time needed to introduce them will
be affected by the choice of policy option. It is possible to give a broad estimation of the
impacts of the policy options on the price levels of M1 and N1 hydrogen vehicles in future
years. In particular, it was examined, under which policy option hydrogen vehicles would be
sold at market prices that are close to that of conventional vehicles and therefore, would allow
the general public to afford such vehicles. A competitive price would clearly make the
introduction of these vehicles quicker. However, the TRL Report states that "detailed
estimates of the costs of producing hydrogen fuel cell vehicles in categories M2, M3, N2 and
N3 are not yet publicly available. The cost of developing hydrogen fuel cells for vehicles in
classes M2, M3, N2 and N3 depends on how easy it is to scale up fuel cells and hydrogen
storage tanks to the increased power demands of these larger vehicles."*

"Costs for technology fall over time, for a number of reasons. Two critical factors for
hydrogen vehicles will be changes to the technology used in vehicles and cost reductions due
to economies of scale as mass production isintroduced."*

Table 2 shows the cost estimates for different vehicle technologies for category M1 vehicles
in Europe in 2010 and beyond compared to the '2010 reference’, which is a conventionally
fuelled class M1 passenger vehicle in 2010. The cost for such a vehicle is estimated to be
19,560 Euros*

9 TRL report, p. 48

20 TRL report, p. 45

2 European Commission, DG Joint Research Centre: ‘Well-to-wheels analysis of future automotive fuels
and powertrains in the European context’, version 2b, May 2006, Appendix 1

18

EN



EN

Table 2: Costs of different M1 passenger vehiclesin 2010, compared to '2010 reference

Type of propulsion Cost Extra cost compared to | Extra cost compared to
(Euros) ‘2010 reference’ ‘2010 reference’ (%)
(Euros)

Hydrogen internal 24,310 4,750 24.3%
combustion engine
Hydrogen fuel cell 31,193 11,633 59.5%

Hybrid internd 25,780 6,220 31.8%
combustion engine

Source: Appendix 1 of ‘TANK-TO-WHEELS' section of Joint Research Centre: ‘Well-to-wheels analysis of
future automotive fuels and powertrains in the European context’

The figures in Table 2 were derived for annual production volumes of more than 50,000
vehicles per annum. Based on this information, the TRL stud