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Outline

� Industrial Structure: 
- Supply chain, Core Tec’s view 
- Estimated distribution of European H2&FC developers

� Product Maps: Installed Capacity:
- United States
- Europe and Germany

� European Finance: Risk Capital and Research & Development
- Access to capital remains a blot on the European landscape
- EU Non-Nuclear RD&D funding dramatically falling as a percentage of total spend

� The Route to the Financial Market
- The state of the technology determines each stage of the route, which has its own peculiarities 
- All roads eventually lead to an investment bank, which ultimately places the shares with unit 

trusts and pension and insurance companies

� Conclusions
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A Supply Chain

If basic materials 
form the letters

And components  
form the words

Then systems developers 
write  the text

C H+SO-
3 CN2H Pt

Ni-Cr LiAlO2 NiO

La-Cr NiZr YSZ

Bi-polar plates/ Interconnects

Electrodes Electrolytes MEAs Cells

Insulation Seals

Stack & System design 

Subsystems integration 

Product applications / OEM interface
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Simplified Fuel Cell Supply Chain

Electrolytes

Downstream 
Components

MEAs; Cells; 
HumidifiersElectrodes

Catalysts

Heat exchangers; 
Reactors; Filters

First Tier

Upstream 
Components 

Second Tier

Plates

Sub-Systems

Intermediary

Stacks

Fuel Processors

Inverters; Converters

Balance of Plant

Systems

End Markets

Stationary

Power Conditioners

Traction

Portable

Systems 
Integration 

OEMs

Systems 
Development

Fuel Cell Systems

Piping; Tanks; Filters; 
Sensors & controls
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Sensors and controls
Inverters

Catalysts, electrodes 
electrolytes, plates

Steam reforming: 
CPO: Shift reactors 

Control systems 
Heating exchangers

Oil and gas companies

Utilities

Auto industry

Fuels and their delivery

Routes to market business models

Incumbent suppliers

Stationary TractionPortable

Upstream 
components

System
components

Most
disrupted 
industries

End markets

Stack 
manufacture

Power 
conditioning

Fuel cell industry

Fuel 
processor

The fuel cell 
industry

System integration

A Supply Chain Should Ultimately Lead to Product
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Italy; 7%

France; 6%Spain; 6%

Holland; 6%

Belgium; 4%

Sweden; 3%

Swiss; 3%

Norway; 3%

Finland; 2%

RoE; 8%

UK; 19%

Austria; 2%

Germany; 31%

Distribution of the European H2&FC Industry: 
Sample data

*Source: Core Technology Ventures LLP.
Data, a subset of our database, refer to number of 
European entities developing fuel cell related 
hardware but excludes well-capitalised  & quoted 
companies 
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Stationary Fuel Cell 
Product:

Installed Capacity
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US Fuel Cell Demonstrations: 40MW Stationary
Alaska Units  Power
PAFC         8     1600 
SOFC        1       250

Unknown   Units  Power
Locations
PEMFC        157      558 
PAFC             17    3400
MCFC              1      250

Alabama Units  Power
MCFC            1       250

Arkansas Units   Power
PAFC            2        400

Arizona  Units   Power
PAFC        2        400

California  Units  Power
PEMFC       26         98
PAFC          20     4000
MCFC           5     3000
SOFC           6       245
Total           57     7343

Colorado Units Power
PEMFC       2      10

Connecticut Units  Power
PAFC              15      3000
MCFC               1        250
SOFC               1          25
Total               17      3275

Florida   Units  Power
AFC           1        10 
PAFC         1       200

Georgia Units Power
PEMFC     1        5

Hawaii     Units   Power
PEMFC       1          5

Illinois    Units  Power
PEMFC      1           3
PAFC         1       200

Indiana   Units  Power
PEMFC     1        250
MCFC       1       2000

Louisiana Units  Power
PEMFC         1           5
PAFC            1       200

Massachusetts  Units  Power
PAFC                    5       1000
MCFC                    1         250

Maryland  Units  Power
PEMFC       2             9
MCFC         1         200

Michigan  Units  Power
PEMFC        2         10
PAFC           3       600

Minnesota  Units   Power
PAFC            2        400

Mississippi  Units   Power
PAFC            1        200

Montana Units  Power
PEMFC      1          5

North Carolina Units  Power
PEMFC               3          33

North Dakota Units  Power
PAFC                 1       200

Nebraska  Units Power
PAFC           6      1200

New Jersey  Units  Power
PAFC               4         800
MCFC              2         500

New Mexico Units   Power
PAFC                2        400

Nevada Units   Power
PAFC        2        400

New York  Units  Power
PEMFC       229    1815
PAFC           32     6400
MCFC            2       500
Total          263      8751

Oregon  Units  Power
PEMFC     3        15
PAFC        1      200

Pennsylvania  Units  Power
PEMFC               2       1.25
PAFC                  6      1200

TEXAS  Units  Power
PEMFC     3          9
PAFC        4      800

Washington  Units  Power
PEMFC            2          8 
PAFC               1       200
MCFC              1     1000

Wyoming Units Power
PEMFC      1        4.5

Rhode Island Units   Power
PAFC                  2        400

Virginia  Units  Power
PAFC        2         400
MCFC        1         200

Note: Data refer to plant installed over the last 10 
years and planned over the next 18 months
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European Map: 12MW Stationary, 27 Buses

Belgium  Units  Power
PEMFC      1        250 
Share of Euro Industry 4%

France  Units  Power
PEMFC     7        31
Share of Euro Industry 6%

Netherlands  Units  Power
SOFC                1      125
Cute                  3
Share of Euro Industry 6%

Italy         Units  Power
PAFC         6      1200
MCFC        1        100
SOFC        1        300
Total          8      1600
Share of Euro Industry 7%

Norway  Units  Power
SOFC       1        250
Share of Euro Industry 3%

Sweden Units  Power
PEMFC     1          4 
SOFC        2        10
Cute          3
Share of Euro Industry  3%

Spain  Units  Power
MCFC     1       100
Cute        6
Share of Euro Industry 6%

Germany  Units  Power
PEMFC       11       536
PAFC          22     4250
MCFC         10     2500
SOFC         10     2018
Total           75     9304
Cute             6
Share of Euro Industry 31%

Switzerland  Units  Power
PEMFC             1       250 
SOFC               4           4
Share of Euro Industry 3%

U.K               Units  Power
PAFC                1     250
Cute                  3
Share of Euro Industry 19% 

Source: Share of EU Industry Core Technology Ventures LLP

See slide 7 above

Portugal  Units  Power
Cute           3

L’bourg Units  Power
Cute                  3

Finland  
Share of Euro Industry 2%

Austria  
Share of Euro Industry 2%

Note: Stationary data refer to plant installed over the last 
10 years and planned over the next 18 months
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German Stationary Fuel Cell Demonstrations: 
Schleswig Holstein  Units Power
PAFC                           3        600

Sachsen-Anhalt  Units Power
PAFC                     1         200
MCFC                    1         250

Nordrheinwestfalen  Units Power
PEMFC                          4       264
PAFC                             5     1000
MCFC                            5     1250
SOFC                          44       442
Total                            58     2956

Sachsen  Units Power
PEMFC       2             8
PAFC          5       1000
SOFC        16          16

Saarland  Units Power
PAFC          1       200

Rheinlandpfalz   Units Power
PEMFC                  1          3
SOFC                  60         60

NRW Total: 3MW

Niedersachsen  Units Power
SOFC                  211      460

Hessen  Units Power
PAFC        2      400

Hamburg  Units Power
PEMFC        1           3
PAFC           2       400

Baden-Württemberg   Units Power
PEMFC                           1          5
SOFC                            41    1040

Brandenburg  Units Power
PAFC                  1       200

Berlin        Units Power
PEMFC        1       250

Bayern  Units Power
PAFC       1        250
MCFC      4      1000

German Total 9.3MW

Note: Data refer to plant installed over the last 10 
years and planned over the next 18 months
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“Large increases in cost with questionable increase in 
performance can be tolerated only for race horses and 
fancy spouses.” Lord Kelvin (1824 – 1907)

European Finance
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Equity Finance: A blot on the European landscape

Source of Funds:
The Balance Sheet

Debt Equity

Subsidised
Loans

Issue
Bonds

PrivatePublic

Business
Angels

Venture
Capital

Stock 
Markets

Start-up companies, which make up most of the 
European landscape, are essentially limited to 
seed and early-stage equity financing. 

Owing to a shortage of private capital & the skills 
& disciplines  financiers bring to seed and early-
stage companies most European fuel cell 
companies are financially disadvantaged relative 
to North American companies. 

This renders capital allowances and research 
grants inappropriate for many of  Europe’s seed 
and early-stage companies

Bank 
Debt

Seed/
seed-corn 

funding

Early-stage/
2nd round

funding

Pre-production/
Stock market 

listing
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European R&D Support: No better
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The Route to Market
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North American Fuel Cell Stock Valuations:

Visibility

Time

Gartner 
Hype-Cycle

Back to the future?
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Venture Capital
funds

IPO -2 to 5 years
detailed business
plan required

The idea

Funding
level

Incubator phase/
seed-corn funding

‘Angels’/government
corporate sponsorship

Capital
providers

Little investigative rigourComment

The investment banks/
Stock Market

Full prospectus
for listing

Working prototype
(lab-based)

Pre-production /
demonstration stage

2nd round
financing

IPO

Full
commercialisation

Traditional view of the funding route 
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The Investment Bank’s role

Equities Dept.

Clients

♦ Institutional investors

Product/Service

♦ Industry and stock research

♦ Stock Selection

♦ Execution

Corporate Finance Dept.

Clients

♦ Corporations

Product/Service

♦ IPO sponsorship

♦ M&A execution

♦ Compliance advice

C
hi

ne
se

 w
al

l

The Investment Bank

is in both Primary and Secondary 



Core Technology Ventures Services

First Contact: Corporate Finance, which if Satisfied… 

� Will test the business plan

� Prepare management presentations

� Co-ordinate lawyers, accountants, PR advisors and tax experts

� Prepare listing particulars/prospectus

An expensive process that can involve more 
than 20 professionals
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But the Equity Department will sell the Shares
Research Analysts

Sales People

Bank’s Clients = Institutional Investors

Mutual Funds Pension Funds Insurance Cos

Institutions’ Clients  =  The General Public = You
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It is important to remember

� A public flotation is the last link in a long chain

� The bank is unlikely to invest directly; it is a facilitator

� It will sell the shares but should also protect the company

� Can you defend your business plan to yourself and others?

� Does the bank understand your underlying business?

� Above all be honest pick your advisors well and don’t go too early
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� Europe is about to witness its first flotations of ‘pure’ fuel cell companies
- As the structure of a global and European fuel cell industry is taking shape 
- With Germany and the UK dominating in terms of independent fuel cell ‘entities’

� Product is in place, but cannot be described as commercial
- In terms of installed plant the US is clearly ahead of Europe
- Germany is clearly ahead within Europe, both in players and installed capacity
- But within Germany it is led by the its States, principally by North Rhine Westphalia
- The UK is a clear anomaly with a significant number of players and a clear absence of installed plant

� North American Fuel Cell company valuations are more realistic 
- Despite the pending fuel cell flotations, the European scene is still characterised by a crippling shortage 

of capital
- The good news is that successful flotations followed by stable secondary market activity will encourage 

more venture capital activity
- But the European fuel cell industry will only benefit from these flotations if it keeps its claims within the 

bounds of reality and makes genuine technical improvements
- It may even lead to more solid government support for the industry, but don’t bank on it

� The route to a market listing is long and difficult  
- It pays to understand the motivations of the finance industry, at each link in the chain
- At the early stage, risking other people’s money comes with a significant loss of independence
- Flotation may look attractive but comes with considerable new pressures
- Those with the greatest sense of financial & commercial realism have a greater chance of success, not 

necessarily those with the best technology 

Conclusions


