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While most industries,

especially in the

technology sector,

are seeing sluggish or

negative growth,

many clean-energy

technologies

are experiencing

double-digit

annual growth rates.



© 2003 Clean Edge, Inc. (www.cleanedge.com). May be reproduced for noncommercial purposes only, provided credit is given to Clean Edge Inc. and includes this copyright notice. 3

 

'����	������������
��
��������
�	���
���������
�������	�������	������������
	�����

6������������	����-31�������	����������-75�������	����0130�6�������	
���
	���
�	���
��

	���
� �������	������ ���� 
����	����� �	��������� �	�� 
����	��	��� ������	
� 
���	�

�	��
��
�����

'���	��	��
�����
����	
��	������������	���
������	

0110����������	�8�/11���
�������)$%,������	��

������ 
�	�����	
� 
���
���� ���� �	�������� ����	�

����
����������� �������	��� �����!������	���������

���	��������
���
����	�
���������������������������

���	�����	���	����
��	�����	�����������	���
����


����������������
�	��	���	������������
���������

����
����&	�������������������
������������� ���	

/11� $%� �������� �	� 0110�� 
�	��	���� ��� ���� �

��
��	�� �	� 
������ #���� ��	���
������� 	��� ����

������������������-0�/1��������������������������
���������������	��-8����������
���

���������'���	�(�
���������������������
��������	�
�������������������	��������
������	��

�����������	���
����	
�������	������������
��*+���	���
����	
���
�	���
�����	���

������������

VENTURE
CAPITAL

INVESTMENTS

+�	�����
��������	������	����	�
���	��	��
������������	��	
����	�������������������

��������������������
���	���������
�	��
�����������������	�������������9���������	����

�	������	����	�"#�
����	������������-03�������	��	�0110�����	������-43�������	��	

0113��	������
�����-31.�������	��	�0111��&�����������
	���
�	����
��	���
���	��	��
�

��	������	������	������������������	��	����������	�������
������
�	��
�����������+'

�
������� ���	� ����� �������� �	� 0110�� ��	����� �	������	��� �	� "#������� 
���	��	��
�


����	�����!������-477�������	��
�����������-224�������	��	�0113��	������������-3

������	��	�0111��'���	��	��
��	����

��	�������0�.:����������+'��
��������
����������

1�2:�������������������
����

Table 1: Clean Energy Private Equity Investments in US Based Companies as Percent of Total

YEAR TOTAL VENTURE 
INVESTMENTS
(US$ BILLIONS)

ENERGY TECHNOLOGY 
INVESTMENTS
(US$ MILLIONS)

ENERGY TECHNOLOGY 
PERCENTAGE OF 
VENTURE TOTAL

1998 $22 $204 0.9%

1999 $59 $442 0.7%

2000 $103 $1200 1.2%

2001 $41 $774 1.9%

2002 $21 $488 2.3%

Source: PricewaterhouseCoopers/Venture Economics/National Venture Capital Association
Money Tree™ Survey, Nth Power, and Clean Edge, Inc.

Wind Power
  

Solar
Photovoltaics

  
Fuel Cells

Clean Energy’s Projected Growth
2002 - 2012  [$US Billions]

      $5.5
                                  $49.0

   $3.5
                $27.5

 $0.5
     $12.5

2002

2012

0                     20                  40                  60                   80                100

Source: Clean Edge, 2003

Select
Clean Energy

Total       $9.5
                                                                   $89.0
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Table 2: Select North American Clean-Energy Equity Investments in 2002
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COMPANY DESCRIPTION FUNDING 
(US$ MILLIONS)

INVESTORS

Green Mountain 
Energy

Retail provider of green energy from 
wind, biomass, geothermal, and solar

$24.0 BP America; Maverick Capital; Nuon; 
Wyly Family Interest

Konarka Technologies Developer of flexible, polymer, and 
nanoparticle-based photovoltaic 
technology

$13.5 Ardesta LLC; ChevronTexaco; Draper Fisher 
Jurvetson; Eastman Chemical; NextGen 
Partners; Zero Stage Capital

Polyfuel, Inc. Developer of direct methanol fuel cells $15.6 Chrysalix Energy L.P.; Intel Capital; 
Mayfield Fund; Technology Partners; 
Ventures West

SatCon Technology 
Corporation

Power and energy management products $4.1 General Atomics

STM Power Onsite electricity and cogeneration 
systems

$2.7 Alliant Energy; Hydrogenics

Source: Cleantech Venture Network and Clean Edge, Inc.



© 2003 Clean Edge, Inc. (www.cleanedge.com). May be reproduced for noncommercial purposes only, provided credit is given to Clean Edge Inc. and includes this copyright notice. 5

 

Table 3: Select Clean-Technology Stocks (All Figures for End of Session 1/31/2003)
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Table 4: Select State Renewable Portfolio Standards

TICKER NAME LAST
($US)

52-WEEK RANGE 
($US)

MARKET CAP 
($US MILLIONS)

ACPW ACTIVE POWER 1.55 1.10 — 5.58 64.5

APWR ASTROPOWER INC 6.75 6.12 — 28.53 146.9

BLDP BALLARD PWR SYS 10.54 6.66 — 33.59 1,105.0

ENER ENERGY CONV DEV 10.27 7.21 — 25.73 224.9

ESLR EVERGREEN SOLAR 1.21 0.44 — 3.58 13.7

FCEL FUELCELL ENERGY 5.79 4.54 — 18.65 227.7

HPOW H POWER CORP 3.85 1.75 — 15.45 41.5

HYGS HYDROGENICS CP 4.40 2.77 — 8.30 214.2

ITRI ITRON INC 15.95 12.53 — 36.50 321.8

MKTY MECHANICAL TECH 2.02 0.70 — 3.85 71.9

MCEL MILLENNIUM CELL 2.13 1.60 — 5.19 61.8

PLUG PLUG POWER INC 5.13 3.39 — 12.58 260.9

PRTN PROTON ENERGY 3.14 1.92 — 7.90 104.9

UQM UQM TECHNOLOGIES 3.35 1.55 — 5.75 63.1M

Source: Clean Edge, Inc.: www.cleanedge.com/CEindex.php

STATE GOAL TARGET 
DATE

NOTES

CALIFORNIA 20% 2017 Signed in late 2002, this is currently the most 
ambitious target of any state, and covers the 
largest population base. 

MASSACHUSETTS 4% 2009 The state's RPS permits the use of solar, wind, 
ocean thermal, wave, and fuel cells using renewable 
fuels, landfill gas, and "low emission" biomass. 

NEVADA 15% 2013 Passed in June, 2001, Nevada's RPS requires that 
at least 5% of the state's total energy must 
come from solar projects in this sun-rich land.

TEXAS 2880 MW 
(approx. 

3%)

2009 Texas's RPS, while not as ambitious as some, 
has been remarkably successful. Signed by 
then Governor George W. Bush in 1999, the 
policy has helped Texas lead the nation in new 
wind farm development.

Source: Clean Edge, Inc.

http://www.cleanedge.com/CEindex.php
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Companies like

GE Wind Energy

and Enercon are

testing wind turbines

in the 3.5 MW to

4.5 MW range
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Select Companies
to Watch

Duke Solar
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GE Wind Energy
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Vestas 
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Profile:   
Enercon

Location
Frankfurt, Germany
www.enercon.de

Founded
1984

Employees
800

Technology 
Wind turbines, including the 
world's largest, a 4.5-megawatt 
behemoth called the E-112 in 
Magdeburg, Germany that can 
power 15,000 homes. Its rotor 
blades are 52 meters long.

The Buzz
With a 34% market share, Ener-
con is the runaway wind energy 
market leader in Germany, the 
world's biggest wind power mar-
ket, with more than 12 gigawatts 
installed. Enercon blew past Den-
mark's Vestas as the German 
market leader last year, and is 
poised for continued growth as 
Germany continues to invest in 
wind and other renewables while 
it aims to shut down all its nuclear 
power plants by 2020.

Brain Trust 
Enercon founder Aloys Wobben is 
considered one of the world's 
leading wind power pioneers. He 
received the European Wind 
Energy Congress's top award in 
1995.

Bankrollers 
Wobben and his management 
team have the cash to keep Ener-
con humming, and have invested 
in other companies as well. Pri-
vately held Enercon has esti-
mated annual revenue of 900 
million euros (US$934 million).

Our Take 
Bigger-is-better looks like a wind 
turbine trend. The largest US 
wind player, GE Wind Energy, 
said in December that it's testing 
a 3.6MW monster for offshore 
use. Enercon, with its dominance 
of the German market, can afford 
to think big and bet that huge 
centralized wind generation will 
prove cost-effective.

http://www.dukesolar.com
http://www.enercon.de
http://www.fpl.com
http://www.gepower.com/dhtml/wind/en_us
http://www.vestas.com
http://www.enercon.de
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2. HYDROGEN FROM SOLAR, WIND, AND BIOMASS
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The Holy Grail

 is the production

of hydrogen from

renewable energy

sources such as

wind, solar, and

biomass
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Select Companies
to Watch

Honda
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Virent Energy Systems
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Profile:   
Honda's Solar-Powered 
Hydrogen Fuel Cell 
Refueling Station

Location
Torrance, California
www.hondanews.com/forms/enviro/

Founded
2001

Employees
Approximately 50 of Honda's 1,000-
member R&D staff in the US work on the 
project full-time or part-time

Technology
8-kilowatt PV array powers a 3,600-psi 
compressor for hydrogen, producing 4 
gallons per day — about enough for one 
car's daily use.

The Buzz
This is the first solar-powered hydrogen 
production from an auto company, and 
Honda is advancing its commitment, 
installing second-generation equipment 
in early 2003 that recharges fuel cells 
more efficiently. In December 2002, the 
city of Los Angeles took delivery on the 
first of five Honda FCX fuel cell cars it 
will lease this year; they'll refuel at this 
station and other (non solar) hydrogen 
fueling stations in southern California. 
Honda plans to lease about 30 FCX cars 
in California and Japan during the next 
two to three years. 

Brain Trust
Ben Knight, VP of Automotive Engineer-
ing, Honda R&D–Americas. A 26-year 
Honda R&D veteran, Knight's in charge 
of all of the company's US environmental 
vehicle efforts including low-emission 
gasoline, hybrid, and fuel cell. He repre-
sents Honda in the California Fuel Cell 
Partnership.

Bankrollers
Honda R&D obviously has deep pockets, 
but won't disclose funding for this project.

Our Take
For vehicles, you can't get more renew-
able than fuel cells using hydrogen pro-
duced from the sun. Honda's name and 
commitment gives great visibility — and 
viability — to this part of the hydrogen 
infrastructure. Along with rival Toyota, 
Honda continues to outdistance US and 
European automakers in clean-powered 
cars. Mass deployment of solar-powered 
hydrogen fuel cells is years away, but it's 
likely to happen much sooner if oil prices 
rise sharply. Honda has taken the lead 
position here.

http://www.hondanews.com/forms/enviro
http://www.protonenergy.com
http://www.melisenergy.com
http://www.northernpower.com
http://www.virent.com
http://www.hondanews.com/forms/enviro
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3. US DEVELOPS WEAPONS OF MASS SALVATION
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Defense spending

has been a boon

to furthering

development of

technologies that

have improved the

lives of those in the

civilian world

http://www.greenstrategies.com
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Select Companies
to Watch

Acumentrics
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Profile:  
MTI Microfuel Cells

Location
Albany, New York
www.mtimicrofuelcells.com

Founded
2001

Employees
50

Technology
Methanol-based fuel cells for portable 
electronic devices. MTI Micro's current 
prototype includes a replaceable metha-
nol fuel cartridge and is half the size of a 
2001 version. 

The Buzz
Harris Corp. tapped MTI in November 
2002 to develop micro fuel cell proto-
types for its Falcon II tactical radios for 
the military, and that could be the deal 
that vaults MTI from an R&D outfit (it 
has two patents and 30 pending) to a 
product deliverer. The prototypes, to be 
delivered early this year to Harris' RF 
Communications unit, will be an impor-
tant test for fuel cells as battery replace-
ments for the Army’s Soldier of the 
Future initiative. MTI is also developing 
fuel cells for wireless scanners and other 
handheld devices from Intermec.

Brain Trust
Chairman and CEO William Acker spe-
cializes in early tech development; he 
joined MTI in 2000 from Plug Power, 
another fuel cell company. He's the cur-
rent president of the IEEE. Board mem-
bers include David Peet, global head of 
fuel cells for DuPont; former US Secre-
tary of Defense William Perry; and Jeong 
Kim, former Group President of the Opti-
cal Networking Group at Lucent Technol-
ogies.

Bankrollers
MTI is a subsidiary of Mechanical Tech-
nology Inc. (NASDAQ: MKTY), which had 
revenue of $4.2 million and a loss from 
continuing operations of $15.8 million in 
the first nine months of 2002. DuPont 
has a supplier/partner relationship with 
MTI Micro and owns a 6% stake in the 
company.

Our Take
Watch the Harris deal closely; its suc-
cess is a big test not only for military 
applications of fuel cells, but also for 
MTI's ability to commercialize its metha-
nol-based technology. MTI is seeking 
more big OEM partners beyond DuPont 
this year with an eye toward full-scale 
commercialization in 2004.

http://www.acumentrics.com
http://www.airproducts.com
http://www.mtimicrofuelcells.com
http://www.MesoFuel.com
http://www.plugpower.com
http://www.mtimicrofuelcells.com
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4. SOLAR PV BREAKS THROUGH PRICE BARRIER
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Profile:   
Konarka Technologies

Location
Lowell, Massachusetts
www.konarkatech.com

Founded 
2001

Employees
25

Technology
Polymer-based photovoltaic solar cells 

The Buzz
Cheaper, smaller, more versatile, and 
faster to build than traditional PVs, 
Konarka's cells are built on lightweight 
polymers rather than silicon or glass. 
That opens the door to a host of small-
scale consumer, industrial, and military 
applications. In October 2002, Konarka 
landed top honors in the first National 
Clean Energy Venture Competition spon-
sored by Bechtel Corp. and the National 
Renewable Energy Lab.

Brain Trust
President and CEO Bill Beckenbaugh 
(Sanmina-SCI, Hadco, Motorola, 
Lucent); COO Paul Wormser (Advanced 
Energy, solar subsidiaries of Exxon and 
Mobil); VP of R&D Russell Gaudiana 
(Polaroid). 2000 Nobel laureate in chem-
istry Alan J. Heeger is a director.

Bankrollers
Konarka landed one of the biggest clean-
tech funding bonanzas of 2002, closing a 
Round B pool of $13.5 million in Octo-
ber. Round leader Draper Fisher Jurvet-
son was joined by Round A leader Zero 
Stage Capital, as well as Ardesta LLC, 
NextGen Partners, and corporate inves-
tors ChevronTexaco and Eastman Ven-
tures. Draper director Raj Atluru joined 
Konarka's board. 

Key Customers
The US Army's soldier research center in 
Natick, Mass.

Our Take
Slashing the cost of PV manufacturing 
has been an industry quest for decades, 
and Konarka's titanium dioxide polymers 
could be a big breakthrough. The com-
pany claims it may be able to price cells 
at roughly half the cost of silicon-and-
glass-based PVs. Konarka's blue-ribbon 
investors are clearly confident in the 
firm's potential, though Konarka still 
must prove itself in manufacturing tech-
nology, which it will consider licensing. 
Its first factory-floor pilot system is 
slated to start rolling later this year.

http://www.astropower.com
http://www.konarkatech.com
http://www.konarkatech.com
http://www.nanosolar.com
http://uni-solar.com
http://www.xantrex.com
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5. OPTIMIZING THE GRID
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Profile:   
Optimal Technologies

Location
Calgary, Alberta and Benicia, 
California
www.otii.com

Founded
2000

Employees
17

Technology
Software and related services to 
optimize the efficiency of power 
generation, transmission, and 
usage.

The Buzz
Optimal got a big boost in October 
2002 when chosen to work with the 
California Energy Commission's dis-
tributed energy resource (DER) 
planning project for Silicon Valley. 
One of the largest DER efforts to 
date, the project — sparked by the 
state’s infamous rolling blackouts of 
2000-01 — will use Optimal's 
AEMPFAST software to optimize and 
analyze different transmission and 
distribution scenarios for the 
region. The results of this effort 
could be applied to grid optimiza-
tion worldwide.

Brain Trust
Founder, chairman, and CEO 
Roland Schoettle has 25 years' 
experience in high-tech business 
development and is a frequent 
speaker at industry events.

Bankrollers
Law Investments; founder Schoettle

Key Customers
State of California, National Renew-
able Energy Laboratory

Our Take
Optimal is well-positioned at the 
confluence of energy efficiency and 
infrastructure security, two areas of 
high interest in the energy arena. 
One study of homeland security 
calls grid optimization “one of the 
four pillars of self-healing infra-
structure.” The theoretical benefits 
are obvious. But the big challenge 
for Optimal — and for the whole 
sector — will be making the leap 
from R&D to widespread commer-
cial use. Progress in Optimal's Sili-
con Valley project will help 
immensely.

http://www.otii.com
http://www.otii.com
http://www.encorp.com
http://www.itron.com
http://www.sixthdimension.com
http://www.uai.com
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gram at University of California at Berkeley Extension.

Clint Wilder,   contributing editor for Clean Edge, is a veteran award-winning technol-

ogy and business journalist. Most recently he was editor-at-large and columnist for Opti-

mize magazine, CMP Media's monthly journal for high-level business technology 

executives. As editor-at-large and columnist for Information Week before that, he won the 

2002 American Society of Business Publication Editors gold award for best feature series, 

as well as numerous CMP editorial awards. A frequent speaker and panelist at industry 

events, Wilder also worked as a writer and editor at Corporate Computing and Computer-

world.

Production Kelly Costa,   senior project manager, provides graphic design services for Clean Edge, 

and project management and research for Paul Hawken and the Natural Capital Institute. 
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Cleantech Venture Network   (www.cleantechventure.com) offers a unique oppor-

tunity for investors and others to profitably facilitate the growth of young companies with 

the potential for delivering major economic, environmental, and social benefits. It orga-

nizes venture forums, provides deal flow, publishes investment reports, and offers related 

services to investors and entrepreneurs.

Connecticut Clean Energy Fund   (www.ctcleanenergy.com) promotes the best 

interests of Connecticut citizens by investing in enterprises and initiatives that will help 

make the state an international leader in the development, production, and use of energy 

from clean and renewable sources. The fund is expected to aggregate over $100 million for 

investments in a range of clean-energy technologies and initiatives.

Environmental Entrepreneurs (E2)   (www.e2.org) is a national community of 

business people who believe in protecting the environment while building economic pros-

perity. Working with the Natural Resources Defense Council, E2 serves to champion good 

environmental policy that takes a reasoned, economically sound approach. E2 works at 

both the state and national levels through its bipartisan efforts.

Nth Power   (www.nthpower.com) is a leading venture capital firm dedicated exclusively 

to high potential investments resulting from the restructuring of the global energy indus-

try. Nth Power currently manages over $250 million invested in more than 20 companies. 

And nearly 10 years after its formation, Nth Power continues to provide Energy, Vision and 

Capital to entrepreneurs seeking to take advantage of the high-growth potential that this 

expanding market now offers.

Sparkpr   (www.sparkpr.com) combines the accessibility and personal care of a boutique 

agency with the longstanding media relationships and expert strategic counsel of the larg-

est, most established PR firms. Sparkpr achieves exceptional results for clients by putting 

new companies on the map and helping established leaders build their brand and reach 

business goals.

http://www.cleantechventure.com
http://www.ctcleanenergy.com
http://www.e2.org
http://www.nthpower.com
http://www.sparkpr.com



