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@ Inte rVIEWS SU rvey @ DeSk researCh fuel cells & hydrogen for sustainability

FC&H industry has grown substantially over the last years

Fuel cells and hydrogen production have a great potential to contribute to overcoming the energy and environmental challenges facing Europe. For example,
hydrogen fuel cells in mobility reduce CO, emissions without range and performance limitations of alternative low emission technologies. Stationary fuel cells offer
clean and easily transportable energy storage, and energy storage with hydrogen offers good solutions for increasing intermittency effects from renewables

The industry in Europe has done well since the FCH JU’s inception in 2007: per annum, turnover increased by 10%, R&D expenditure by 8%, and Market introduction
expenditure by 6%. The global fuel cell industry output has increased with 29% per annum in terms of power, with the EU remaining a smaller market than the US
and Asia. Employment and number of patents granted in the EU FC&H sector outpaced the average economy. Multiple large scale power storage demos are in the
process of being built. Private funding has been the largest contributor, and growing, while public funding has remained stable. However, broad public support is still
essential for the success of FC&H technology according to industry experts



FC&H industry has grown substantially over the last years

FC&H industry has grown substantially over the past 5 years, QNW

In turnover (10% p.a.), R&D expenditure (8% p.a.), and market
introduction/deployment expenditure (6% p.a.) €D Average change pa.
Annual change experienced by survey respondents in the FC&H sector, 2007-11/12 X min g:qiﬁ%fzf”E%”F?“a'

Market introduction/deployment

Turnover R&D expenditures expenditure
% of organisations surveyed % of organisations surveyed % of organisations surveyed
N = 45 (IG), 53 (Beneficiaries)? . N =46 (IG), 106 (Beneficiaries)! . N =43(IG), 41 (Beneficiaries)*
Decrease |17% | 21% | 22%
0-20% p.a.
265 533 188
min? min? mlin?

>20% p.a.

[ Trend of increased turnover and market development shows industry is preparing for commercialization ]

1 Excluding respondents that have not answered this question
2 Total of all survey respondents. Note that R&D spend question was answered by about twice as many beneficiary respondents as the other two

SOURCE: FCH JU survey 7



FC&H industry has grown substantially over the last years

Employment and number of patents granted in the EU

FC&H sector outpaced the average economy

Growth of employment in the EU

CAGR! 2007-2012

; b @ QNewEnergyWorld
v/

fuel cells & hydrogen for sustainability

Growth in patents granted in the EU to

EU companies

CAGR! 2005-2010

N =106

FC&H (based
on survey
respondents)

All industries

-0.39
in EU 0.3%

6%

FC&H

All industries
in EU

respondents increased

Employment in the FC&H sector at survey

from 3036 FTE in 2007 to 3989 FTE in 20122

1.5%

— x10.3 —>

15.4%

1 CAGR = Compound Annual Growth Rate 2 These figures exclude associated employment at, e.g., suppliers, and substitution effects

SOURCE: Employment figures from FCH JU survey; Patent search: Thomson Innovation



FC&H industry has grown substantially over the last years

The global fuel cell industry’s output increased with 29% per
annum in terms of power, with the EU remaining the smallest

@ 4 New Energy World
v/

market
MW shipped
Sector breakup — stationary sector is the main Regional break — Asia is the main contributor to
contributor to growth (projected) growth
B Transport [ Stationary Portable B Europe N America [ Asia Row
200 r 200 r
150 r 150 r
/ +29% p.a. ,

100 100 [ _— | —

50

0

2008 092 102 112 2012 F! 2008

09 10 ’ 11 2012 F*

Steep rise in megawatt production is predominantly caused by

* Asurgein large stationary fuel cell shipments

* Continued growth in the residential stationary micro-CHP
sector

* Launch of 3 portable fuel cell consumer electronics chargers

Note: this is less than 0.1% of
total new-built power capacity
of 250,000 MW in 2011
(excluding transport)

1 Forecast 2 A number of factors combine to create a (likely continuing) surge in stationary. Transport saw big demos in 2009 and 10

SOURCE: Fuel cell today industry review 2012; World Electric Power Plants Database (UDI)
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FC&H industry has grown substantially over the last years
’ @ q New EnergyWorId

Private funding has been the largest contributor, and
growing, while public funding has remained stable EQ@HMA‘T“E

Expenditure for FC&H in the EU?
EUR million

= Upper range is the sum of 46 (IG) and 106
(Ben.) responses to survey question 1.1.2-3

* Lower range is the sum of 39 (IG) and 75
(Ben.) responses to survey question 1.1.4

1

SY0[0WN00] Privates

Total private

400-1,000 o funding 2005-10 is
between EUR 2.5
— #0050 — 6.6 bin
300-900 ‘ ‘/ Other EC
” 60 _ FCH U2
123 174 200 183 168 162 National budgets
2005 06 07 08 09 2010

1 Public support numbers exclude deployment expenditure
2 Funding divided uniformly over all years of FP7. In reality, the FCH JU was starting up in 2007 and 08 and funding in those years was lower
3 Note that the survey covered most, but not the entire, industry. Numbers rounded to 100’s

SOURCE: RD&D budget split from FCH JU survey; public support for FC&H from OECD/IEA statistics 10
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@ Interviews ') Survey @ Desk research I T———
FC&H industry has grown substantially over the last years

Fuel cells and hydrogen production have a great potential to contribute to overcoming the energy and environmental challenges facing Europe. For example,
hydrogen fuel cells in mobility reduce CO, emissions without range and performance limitations of alternative low emission technologies. Stationary fuel cells offer
clean and easily transportable energy storage, and energy storage with hydrogen offers good solutions for increasing intermittency effects from renewables

The industry in Europe has done well since the FCH JU’s inception in 2007: per annum, turnover increased by 10%, R&D expenditure by 8%, and Market introduction
expenditure by 6%. The global fuel cell industry output has increased with 29% per annum in terms of power, with the EU remaining a smaller market than the US
and Asia. Employment and number of patents granted in the EU FC&H sector outpaced the average economy. Multiple large scale power storage demos are in the
process of being built. Private funding has been the largest contributor, and growing, while public funding has remained stable. However, broad public support is still
essential for the success of FC&H technology according to industry experts

Over the next years, the industry expects to continue to blossom

Survey respondents expect major FC&H applications to become commercial by 2020, although slower than anticipated in 2007. The FC&H sector is building
momentum worldwide and within the EU. Respondents expect rapid growth in turnover and RD&D in all sectors. As a result, job creation is expected to increase to
9% per annum

However, the industry needs to overcome a couple of critical challenges

Success for the European FC&H sector requires addressing and overcoming several critical challenges. Commercialisation timeline systematically falls behind
estimates, leading to uncertainty for investors and customers; cost and/or performance need to improve significantly. Large infrastructure investments are necessary
for FC&H transport sector to materialize, posing a chicken-and-egg problem. Both small and large companies see a strong need for funding the nascent industry.
Competition from other regions is strong, with Europe public funding behind the Americas. Lastly, public awareness and acceptance of hydrogen is low, and there is a
risk of backlash, as happened with biofuels

To overcome these challenges, continued public support in the coming years is seen to be essential

According to the survey respondents and interviewees, the EU should keep investing in fuel cells and hydrogen in 2013-20, and maintaining consistent policies to
overcome the critical challenges. In order to improve performance and cost significantly, a joint strategy is needed. A consistent and coordinated investment policy is
seen as crucial to ensure the survival of the nascent FC&H industry: demand of fuel cell technology will only pick up when the supply side has matured sufficiently
and vice versa. To ensure commercialisation, substantial public funding is still required and expected according to respondents. Furthermore, these investments help
sustain the competitive position Europe currently has in mobility. Improving public awareness of value add of FC&H technology is also seen as a key objective. Public
opinion should change from fear for safety to vocal support for carbon-neutral FC&H technology

According to the FC&H industry, the FCH JU has made valuable contributions, and also can improve on some topics

The FCH JU has successfully supported several projects and fund receivers. The EU FC&H industry leaders believe the FCH JU has done especially well in
increasing RD&D investment, providing stability, providing one voice to policy makers, being a focal point for the industry, and providing strong support to it. They also
think that, going forward, Europe has an opportunity to improve on overarching strategy, joint celebration of success, and execution speed and complexity of the
grant application process

11



Over the next years, the industry expects to continue to blossom

Survey respondents expect major FC&H applications to become

commercial by 2020, although slower than anticipated in 2007

4 New Energy World
v/

fuel cells & hydrogen for sustainability

| L e e e - I ! I Expectation | __| Expectation
| | L Cars | | 1in 2007 | |in2012
1 o - - - - - 1 L e e . e -
: : LN ' : e R
! ! 1 e | Buses 1 Market-ready technology is now in place
! | b o= o = - — | | -- Car Manufacturer
— e —— - 1 L 1 1 1 - - -
I 1 ] . . ! ! ! Very IOV\( market penetration of FCV until
Transport = I . > Material handling vehicles ! ! ! 2020 projected (few ten thousands p.a.)"
e ! . - . ! ! ! -- EU Car Manufacturer
1 1 1 1 ! !
f ignificant breakthrough with substantial
: : ! L , P APUs “Significant breakthrough with substantial
1 1 1 e 1 1 market shares in transportation not
| P - T | _ — i | | expected for the upcoming 5-8 years”
! . = »| Refilling stations ! ! -- EU Car Manufacturer
....................................... A A e A P e S PP PR
| i R ) - 1 1 1 1
| 1 Power generation | ! !
1 S pep— 1 1 1 : :
1 1 —_— e = - 1 ! ! 1 1
1 1 1 1 1 1
| | I k : Commercial | ! !
1 1 e o o - 1 1 . .
| | : I_ L===- : : “We overestimated the state of our
: : : ., ! ’ Industrial CHP technology ”
: : ! L .= === ! : -- Stack Manufacturer
1 1 1 - 1 | |
Energy H \ | [ B Domestic CHP : :
1 1 1 e o o o o 1 1 1
1 1 1 ! 1 T | |
r==1_ : : : : - -
I i ; P Backup power/UPS ! ! ! ! | |
- 1 1 1 1 1 1 1 : :
| — - 1 1 1
I [ [ | |
I Portable \ \ | |
[ | 1 1 1 | |
] _—— o 1 1 ] I 1 H |
1 1 1 1 1 1
| 1 L : Micro FC | | 1 1
1 e o o o o 1 ! ! JI :.
....................................... T T T T T LT LT T T T Fe L e e e LR PPt LT PP LLLLEER) TAPREEITLLOLOIEr
1 1 1 1
! I - P By electrolyser ! ! ) X
: !— ————— ! X T ! : “Energy storage with H, increases in
! il = | ) \ popularity”
. ! ! I | From biofuels ! -- EU government
H, production H | === H ; H ; ;
and storage ! -] ! | | |
i I From conventional fuels i | |
1 e e oo o o 1 1 ! 1 1
1 1 1 1 1 1 1 1
1 1 1 T em e oamoamoe - 1
: : : : I b : P Mass storage for electricity :
L i i i - —-—--- i I 1
] ] ] ] ] ] ] 1
2012 2014 2016 2018 2020

SOURCE: FCH JU survey; Interviews with industry experts
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Over the next years, the industry expects to continue to blossom

The FC&H sector is building momentum worldwide and

within the EU

DB =

fuel cells & hydrogen for sustainability

“Vehicles powered by hydrogen fuel cells are more
likely to be viable by 2020 than battery electric cars”
— Top executive at Toyota Motor Corp.
—_—

“We are making a mark with H2 Mobility”
— EU Oil&Gas Company

T =

"German companies develop storage technologies for

the energy transition at a high pace. Experts expect a
billion dollar business®

— Focus, April 2011

I

"The chances further down the road seem to me better
on the fuel-cell side than on the battery-electric side."
— Dieter Zetsche, CEO Daimler

"Our ultimate goal is to build fuel-cell vehicles - and
make them available from 2015.

— Steve Yang, CEO Hyundai

e —

“What [the UK H2 mobility project] is about is creating a
collaborative project that will deliver a genuine road
map for what we think is an important technology,"
— Mark Prisk, UK minister of state for
business and enterprise

e

—_—

“It has been a time of investment — we are now
expecting commercialisation”

— EU CHP Manufacturer

“Hyundai will produce 1,000 cars in 2015, and 10,000
more thereafter"

— Hyundai, Sept 2012

T mm—

“Nissan became the latest last week to say it is ready to
mass-produce cars powered by hydrogen fuel cells.
Honda, Toyota and Hyundai say they will have fuel-cell
cars [...] ready to go on sale by 2015"

——

— USA Today, Sept 2012

SOURCE: Press search; Interviews with industry experts

—
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Over the next years, the industry expects to continue to blossom

Respondents expect rapid growth in turnover and RD&D in ' Qwew

aI I S e C t O r S fuel cells & hydrogen for sustainability
CAGR?, N = 33 (IG), 30 (Benéficiaries) Total increase in

annual amount from
2013 to 2020

Total annual turnover increase of all Total annual RD&D expenditure increase
respondents (2013-20) of all respondents (2013-20)

Transport 29% 8%

Energy 38% 14%

H, production 47% 3204

& storage

Cross-cutting N/A 6%

Other 24% 7%

o - @ - @

1 CAGR = Compound Annual Growth Rate
SOURCE: FCH JU survey 14



Over the next years, the industry expects to continue to blossom

As aresult, job creation is expected to increase to 9% per annum QNew/EnW
N =46 (IG), 107 (Beneficiaries) s g st

+9% p.a./
Growth of +99% total
employment W e »
at res- +31% total 7,957
pondents is
expected to
speed up till 3.036
2020 Number
of FTE

3,989

2007 2012 2020

Average +12% p.a.
number of

people per
respondent
organization
Number of
FTE

2007 2012 2020

SOURCE: FCH JU survey 15
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FC&H industry has grown substantially over the last years

Fuel cells and hydrogen production have a great potential to contribute to overcoming the energy and environmental challenges facing Europe. For example,
hydrogen fuel cells in mobility reduce CO, emissions without range and performance limitations of alternative low emission technologies. Stationary fuel cells offer
clean and easily transportable energy storage, and energy storage with hydrogen offers good solutions for increasing intermittency effects from renewables

The industry in Europe has done well since the FCH JU’s inception in 2007: per annum, turnover increased by 10%, R&D expenditure by 8%, and Market introduction
expenditure by 6%. The global fuel cell industry output has increased with 29% per annum in terms of power, with the EU remaining a smaller market than the US
and Asia. Employment and number of patents granted in the EU FC&H sector outpaced the average economy. Multiple large scale power storage demos are in the
process of being built. Private funding has been the largest contributor, and growing, while public funding has remained stable. However, broad public support is still
essential for the success of FC&H technology according to industry experts

Over the next years, the industry expects to continue to blossom

Survey respondents expect major FC&H applications to become commercial by 2020, although slower than anticipated in 2007. The FC&H sector is building
momentum worldwide and within the EU. Respondents expect rapid growth in turnover and RD&D in all sectors. As a result, job creation is expected to increase to
9% per annum

However, the industry needs to overcome a couple of critical challenges

Success for the European FC&H sector requires addressing and overcoming several critical challenges. Commercialisation timeline systematically falls behind
estimates, leading to uncertainty for investors and customers; cost and/or performance need to improve significantly. Large infrastructure investments are necessary
for FC&H transport sector to materialize, posing a chicken-and-egg problem. Both small and large companies see a strong need for funding the nascent industry.
Competition from other regions is strong, with Europe public funding behind the Americas. Lastly, public awareness and acceptance of hydrogen is low, and there is a
risk of backlash, as happened with biofuels

To overcome these challenges, continued public support in the coming years is seen to be essential

According to the survey respondents and interviewees, the EU should keep investing in fuel cells and hydrogen in 2013-20, and maintaining consistent policies to
overcome the critical challenges. In order to improve performance and cost significantly, a joint strategy is needed. A consistent and coordinated investment policy is
seen as crucial to ensure the survival of the nascent FC&H industry: demand of fuel cell technology will only pick up when the supply side has matured sufficiently
and vice versa. To ensure commercialisation, substantial public funding is still required and expected according to respondents. Furthermore, these investments help
sustain the competitive position Europe currently has in mobility. Improving public awareness of value add of FC&H technology is also seen as a key objective. Public
opinion should change from fear for safety to vocal support for carbon-neutral FC&H technology

According to the FC&H industry, the FCH JU has made valuable contributions, and also can improve on some topics

The FCH JU has successfully supported several projects and fund receivers. The EU FC&H industry leaders believe the FCH JU has done especially well in
increasing RD&D investment, providing stability, providing one voice to policy makers, being a focal point for the industry, and providing strong support to it. They also
think that, going forward, Europe has an opportunity to improve on overarching strategy, joint celebration of success, and execution speed and complexity of the
grant application process

16



However, the industry needs to overcome a couple of critical challenges

Success for the European FC&H sector requires @ Qo ey VoY

addressing and overcoming several critical challenges

Challenges facing the FC&H industry

@ Commercialisation timeline systematically falls
behind estimates, leading to uncertainty for
investors and customers

@ Chicken and egg problem — Large infrastructure
investments necessary for FC&H transport sector
to materialize, and vice versa

© Nascent, not yet commercial, industry still
requires support

9 Competition of investment flowing to US and
Asia requires stable EU investments to ensure
(future) jobs and deployment

@ Low public awareness and press for FC&H technology

17



To overcome these challenges, public support will continue to be essential in the coming years

@ Competition from other regions is strong, with Europe
public funding behind the Americas

Americas?

Europe

Asia
Oceanias -
w/o China

11n 2010 EUR terms and exchange rates

Governmental RD&D budgets for FC&H?
EUR millions

297 307 282

300

312

289

@ @ New Energy World

fuel cells & hydrogen for susiamabmty

Flrst second or
th|rd largest spend

“Installations of large stationary fuel cell
power systems to date have mostly been
in the USA and South Korea, and both
these markets are experiencing rapid
growth”

— Fuel cell today industry review 2012

—_—

“US lost momentum — and Korea/Japan
are too closed; EU is progressing fast, it
will be a pilot market; activities of FCH
JU are showing results®

— Car manufacturer

==

“The US shale gas boom has reduced
the focus on efficient use of fossil fuels.
This might lead to a less attractive R&D
and investment climate in the US — with
potential spill-overs to the EU®

— EU government

— ~

3 . O O O© O©
286
234 269 254 248
183
225 236 213 240
176 146
2005 06 07 08 09 2010

2 US and Canada

“Germany is almost at Japan/Korea
level; NOW with very important role; the
rest of Europe, particularly Southern
Europe, has almost zero momentum”

— EU Car Manufacturer

S ————

3 Australia, Japan, Korea and New Zealand

SOURCE: OECD/IEA statistics; Fuel cell today industry review 2012; Interviews with FC&H industry players
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@ |nterVI6WS g Survey @ DeSk reSGaI‘Ch fuel cells & hydrogen for sustainability
FC&H industry has grown substantially over the last years

Fuel cells and hydrogen production have a great potential to contribute to overcoming the energy and environmental challenges facing Europe. For example, hydrogen
fuel cells in mobility reduce CO, emissions without range and performance limitations of alternative low emission technologies. Stationary fuel cells offer clean and
easily transportable energy storage, and energy storage with hydrogen offers good solutions for increasing intermittency effects from renewables

The industry in Europe has done well since the FCH JU’s inception in 2007: per annum, turnover increased by 10%, R&D expenditure by 8%, and Market introduction
expenditure by 6%. The global fuel cell industry output has increased with 29% per annum in terms of power, with the EU remaining a smaller market than the US and
Asia. Employment and number of patents granted in the EU FC&H sector outpaced the average economy. Multiple large scale power storage demos are in the process
of being built. Private funding has been the largest contributor, and growing, while public funding has remained stable. However, broad public support is still essential for
the success of FC&H technology according to industry experts

Over the next years, the industry expects to continue to blossom
Survey respondents expect major FC&H applications to become commercial by 2020, although slower than anticipated in 2007. The FC&H sector is building momentum
worldwide and within the EU. Respondents expect rapid growth in turnover and RD&D in all sectors. As a result, job creation is expected to increase to 9% per annum

However, the industry needs to overcome a couple of critical challenges

Success for the European FC&H sector requires addressing and overcoming several critical challenges. Commercialisation timeline systematically falls behind
estimates, leading to uncertainty for investors and customers; cost and/or performance need to improve significantly. Large infrastructure investments are necessary for
FC&H transport sector to materialize, posing a chicken-and-egg problem. Both small and large companies see a strong need for funding the nascent industry.
Competition from other regions is strong, with Europe public funding behind the Americas. Lastly, public awareness and acceptance of hydrogen is low, and there is a
risk of backlash, as happened with biofuels

To overcome these challenges, continued public support in the coming years is seen to be essential
According to the survey respondents and interviewees, the EU should keep investing in fuel cells and hydrogen in 2013-20, and maintaining consistent policies to
overcome the critical challenges. In order to improve performance and cost significantly, a joint strategy is needed. A consistent and coordinated investment policy is
seen as crucial to ensure the survival of the nascent FC&H industry: demand of fuel cell technology will only pick up when the supply side has matured sufficiently and
vice versa. To ensure commercialisation, substantial public funding is still required and expected according to respondents. Furthermore, these investments help sustain
the competitive position Europe currently has in mobility. Improving public awareness of value add of FC&H technology is also seen as a key objective. Public opinion
should change from fear for safety to vocal support for carbon-neutral FC&H technology

According to the FC&H industry, the FCH JU has made valuable contributions, and also can improve on some topics

The FCH JU has successfully supported several projects and fund receivers. The EU FC&H industry leaders believe the FCH JU has done especially well in increasing
RD&D investment, providing stability, providing one voice to policy makers, being a focal point for the industry, and providing strong support to it. They also think that,
going forward, Europe has an opportunity to improve on overarching strategy, joint celebration of success, and execution speed and complexity of the grant application
process
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To overcome these challenges, continued public support in the coming years is seen to be essential

Success for the European FC&H sector requires addressing and ~ eviegol’®
overcoming several critical challenges

Focus of this section

Challenges facing the FC&H industry How should EU/FCH JU overcome these challenges
Commercialisation timeline systematically = Create a joint strategy on commercialisation, focused
falls behind estimates, leading to on performance improvements and/or cost reductions
uncertainty for investors and customers = Ensure effective legislation

g Chicken and egg problem — Large = Set up collaborative initiatives to ensure joint
infrastructure investments necessary for infrastructure investments

FC&H transport sector to materialize

e Nascent, not yet commercial, industry still

requires support = Continue public funding programs
.................................................................................................... n Promote Sector to attract pnvate fundlng
@ Competition of investment flowing to US * Finance projects based on potential value and feasibility

and Asia requires stable EU investments to
ensure (future) jobs and deployment

e Low public awareness and press for FC&H * Increase public awareness of value added FC&H
technology sector

20



@ To improve performance and cost significantly, a joint

strategy is needed (2/2)

To overcome these challenges, continued public support in the coming years is seen to be essential

@ q New Energy World
v/

fuel cells & hydrogen for sustainability

“Asia has a leading role in the field of H2
infrastructure and FCEV. Reasons are: more
focused plans/strategies of governmental
institutions with closer contact to industry players;
Asian supplier landscape for FC&H technologies
IS more advanced than in EU and US”

“Japan and Korea are most progressive
in terms of FCV and station ramp-up
plans; close interaction between
government and large private
companies is a competitive advantage”

— EU Car manufacturer

— EU Car manufacturer

L

X

“FCH JU funding/support roadmap needs to be
clearer and more predictable, so that companies
have an understanding which areas/projects
(e.g., H2 production, car demonstration) will be
funded/supported in the mid-/longer term and,
hence, can direct own projects/investments”

— Gas producer

“FCH JU is doing the right thing, it
should be more strategic, and
overarching on the infrastructure”

— Asian Car manufacturer

=z

L=

Source: Interviews with FC&H industry players

Chinese government prescribed cities
to have 1,000 electrical or hybrid
buses, which has generated a lot of
new business in the country

— Bus manufacturer

<
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To overcome these challenges, continued public support in the coming years is seen to be essential

@ To ensure commercialisation, substantial public funding
Is still required and expected according to respondents

Question: What feature would be
affected most by discontinuation
of the FCH JU?

Number of
responses

N =46 (IG), 107
(Ben)

Second most
important

Efficiency

of research 28" 83

Research

budget Ul ©°

Early
deployment

Coordination
with national
programs

32 41

B Most important

Question: What share of your RD&D
expenditurestin 2013-20 is financed by
the EU and by national governments?

Number of responses Less than 25%
25%-50%

[ |
B 50%-75%
[ |

144 144 More than 75%
44
53
Regardless
of funding
rates

EU

National

1 Expenditures include R&D and Market introduction/deployment
SOURCE: FCH JU survey; Interviews with FC&H industry players

q New Energy World
v/

fuel cells & hydrogen for sustainability

“(Pre-) commercialization needs volume
to reduce costs; volume can only be
achieved with EU wide support”

— Bus manufacturer

“FCH JU is the key vehicle for Europe-
wide R&D and development of second
generation in hydrogen mobility”

— Hydrogen producer

<

“The JU is at a cross roads: they might
need to take more parties on board [...]
The outlook for FC and hydrogen for the
next years depends heavily on whether
this opening is possible”

— EU Government

<

“FC&H technology is far more advanced
than financial structures; industry
needs other forms of support (bonds,
guarantees, leases) to succeed. These
forms could be provided not only by
governments, but also by financial
institutions and other non-government
groups”

— Bus manufacturer

22
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FC&H industry has grown substantially over the last years

Fuel cells and hydrogen production have a great potential to contribute to overcoming the energy and environmental challenges facing Europe. For example, hydrogen
fuel cells in mobility reduce CO, emissions without range and performance limitations of alternative low emission technologies. Stationary fuel cells offer clean and
easily transportable energy storage, and energy storage with hydrogen offers good solutions for increasing intermittency effects from renewables

The industry in Europe has done well since the FCH JU’s inception in 2007: per annum, turnover increased by 10%, R&D expenditure by 8%, and Market introduction
expenditure by 6%. The global fuel cell industry output has increased with 29% per annum in terms of power, with the EU remaining a smaller market than the US and
Asia. Employment and number of patents granted in the EU FC&H sector outpaced the average economy. Multiple large scale power storage demos are in the process
of being built. Private funding has been the largest contributor, and growing, while public funding has remained stable. However, broad public support is still essential for
the success of FC&H technology according to industry experts

Over the next years, the industry expects to continue to blossom
Survey respondents expect major FC&H applications to become commercial by 2020, although slower than anticipated in 2007. The FC&H sector is building momentum
worldwide and within the EU. Respondents expect rapid growth in turnover and RD&D in all sectors. As a result, job creation is expected to increase to 9% per annum

However, the industry needs to overcome a couple of critical challenges

Success for the European FC&H sector requires addressing and overcoming several critical challenges. Commercialisation timeline systematically falls behind
estimates, leading to uncertainty for investors and customers; cost and/or performance need to improve significantly. Large infrastructure investments are necessary for
FC&H transport sector to materialize, posing a chicken-and-egg problem. Both small and large companies see a strong need for funding the nascent industry.
Competition from other regions is strong, with Europe public funding behind the Americas. Lastly, public awareness and acceptance of hydrogen is low, and there is a
risk of backlash, as happened with biofuels

To overcome these challenges, continued public support in the coming years is seen to be essential

According to the survey respondents and interviewees, the EU should keep investing in fuel cells and hydrogen in 2013-20, and maintaining consistent policies to
overcome the critical challenges. In order to improve performance and cost significantly, a joint strategy is needed. A consistent and coordinated investment policy is
seen as crucial to ensure the survival of the nascent FC&H industry: demand of fuel cell technology will only pick up when the supply side has matured sufficiently and
vice versa. To ensure commercialisation, substantial public funding is still required and expected according to respondents. Furthermore, these investments help sustain
the competitive position Europe currently has in mobility. Improving public awareness of value add of FC&H technology is also seen as a key objective. Public opinion
should change from fear for safety to vocal support for carbon-neutral FC&H technology

According to industry, the FCH JU has made valuable contributions, and also can improve on some

tOp ICS The FCH JU has successfully supported several projects and fund receivers. The EU FC&H industry leaders believe the FCH JU has done especially well
in increasing RD&D investment, providing stability, providing one voice to policy makers, being a focal point for the industry, and providing strong support to it. They also
think that, going forward, Europe has an opportunity to improve on overarching strategy, joint celebration of success, and execution speed and complexity of the grant
application process
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According to the FC&H industry, the FCH JU has made valuable contributions, and also can improve on some topics

Since its inception, the FCH JU has ignited investments

across the industry

“Thanks to the joint
undertaking we’ve
gained speed in the
last years in the
FC&H development
in Europe. This is
linked to more
investments”

— EU government

\

R&D budgets and expenses
increased ...

Effect on R&D expenditures/budget 2007-
2012 caused by establishment of FCH JU
Percentage of responses, N = 153

<-20%

-20 - 0%

0%

+0 - 20%

>+20%

32%

No answer

SOURCE: FCH JU survey; Interviews with FC&H industry players
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... for a variety of reasons

“The FCH JU gives a coherent
voice about priorities to policy
makers as well as business
partners outside the EU”

— Oil & gas company

—

“Because of the FCH JU, there
Is a continued line of support”

- Oil & gas company
i

“Many technologies are still too
nascent to "stand on their own"
— the FCHJU is there to support
them”

- Oil & gas company

—
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According to the FC&H industry, the FCH JU has made valuable contributions, and also can improve on some topics

There are a 4 things the FCH JU has done exceptionally well

Stability

Central focal
point

Strong
support

q New Energy World
v/

fuel cells & hydrogen for sustainability

“There is stability and long term commitment. Without the FCH JU,
our board would have already exited the business”

“Other companies can build on the FCH JU”

“We have one voice to regulators — much better than other techs”

“The FCH JU creates enormous leverage — it provides one strong
united voice to policy makers and to stakeholders abroad” — O&G
Company

“Companies in other regions can now easily find us — and they
connect to us (Hyundai, Toyota)”

“It is a vehicle to build coalitions — without the FCH JU, H,M would
not be there”

“International cooperation will remain important. The role of the FC
JU is pivotal in this — to keep all parties together” — O&G Company

“We have supported nascent technologies”
“FCH JU delivers support that local nor private programs can give”

= “Speed of going from request to grant has significantly improved”

SOURCE: Interviews with FC&H industry players 25



According to the FC&H industry, the FCH JU has made valuable contributions, and also can improve on some topics

FCH JU should also improve on a few things @eﬁW

fuel cells & hydrogen for sustainability

* “We should have an overarching agenda across segments what we want to do, and what not”
* “We must rationalize — let’s cut support on ‘dead horses™

* “Effectiveness of EC support is limited due to selection criteria oriented to fulfill formal targets (e.g.,
aspired number of SME’s having received funding by 20xx) than content-driven objectives of project and
expected value add (e.g., R&D progress)” — O&G company

* “There are difficulties in coordinating and participating as a foreign company; for us, it is better to have a
tender (HytEch or Next Move)” — Asian car manufacturer

* “Development of FCH JU is disappointing with respect to its original target to increase integration of the
industry in funding decision making processes and reduction of bureaucracy” — EU Car manufacturer

* “The FCH JU could play a role in coordinating or aligning the individual national initiatives, such as H2M
Germany, H2M UK, H2M France” — Car manufacturer

* “FCH JU needs to think of a combination of programs with national programs” — Stationary player

Overarching
strategy

* “The FCH JU will fail if H2M does not make it”
First success * “FCs have been the ‘new promise’ for decades —they will not survive if they do not soon commercialize”
* "We must have good milestones, so we can celebrate”

= “Going forward, increase funding of projects close to market readiness; decrease basic R&D funding!” —
EU Car manufacturer

Execution = “Speed of request to grant must increase further”
speed and * “The FCH JU funding application process is more complex and time consuming than EC programs such
complexity as FP7, and has a lower funding rate”

= “Going forward, reduce the level of bureaucracy” — EU Car manufacturer

* “Promote current SAE standards for EU (already in US and Asia); do not reinvent the wheel” — EU Car
Also heard manufacturer

* “We don'’tinteract too much with FCH JU — we leave it to small companies. Our time will come...!”

1 Background for previous allocation to R&D areas is that FCH JU funds originally stem from the Research Grouping
SOURCE: Interviews with FC&H industry players 26
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Thank you for your attention !

Further Iinfo :

e FCHJU: http://fch-ju.eu
e NEW-IG : http://lwww.fchindustry-jti.eu
* N.ERGHY : http://lwww.nerghy.eu
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