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3Source: EIA, International Energy Outlook 2007

�����	������	���	��	����	����
�� !"#$"%"&

4

����
�	������	��
���
���'	�!("	# $�("

1850                  1900                     1950                   2000                   2050                  2100      2150

100

80

60

40

20

0

Percentage of Total Market

Hydrogen

Methane

Wood

Coal

Whale Oil

Petroleum

Non-
sustainable

Increasingly  
Sustainable



*

5

������	��	)
*��������	+�����
�

����	
��	)�
������� ���	
�*�������	��	+� $

Source: EIA, Greenhouse Gases, Climate Change and Energy
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Source: NOAA www.esrl.noaa.gov/gmd/?full=1

Monthly mean value

Monthly mean value after correction 
for the average seasonal cycle
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� Electric Power Plants (33%)

� Transportation (33%)

� Direct Industrial Use (20%)

� Residential & Commercial Use (12%)

One kWhr of coal-based electricity 
releases 1 kg of CO2

One liter of gasoline releases 3 kg of CO2 from 
manufacture to consumption in a vehicle 



,

9Source: EIA, International Energy Outlook 2007

�����	+� $ �*������	��	����	����
�� 4"#$"$(&

10

������������
�

-$��
$�.
������

.��$����
�$�"�$������

������������
���������



�

11

+
����	,��-���	�

�	��	

	1�����
	.�/��	
���	5("0"""	6�
��

� CO2 concentration = 379 ppm in 2005

� Compared to its pre-industrial level at 278 ppm

� And a range over the previous 650,000 years of 180 – 300 ppm.

This photo from the National Science 
Foundation shows the shear face of the 
massive B-15A iceberg stretches for 150 
kms across McMurdo Sound after it broke 
off the Ross Ice Shelf in Antartica, 2001. 

Source: Global warming: the final warning by Steve Connor, Published on Saturday, February 3, 
2007 by the Independent/UK.
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� The world will be a much hotter place by 2100

� This will be the impact:

• + 2.4°c: Coral reefs almost extinct

• + 3.4°c: Rainforest turns to desert

• + 4.4°c: Melting ice caps displace millions (people, esp. in Bangladesh, 

the Nile Delta and Shanghai)

• + 5.4°c: Sea levels rise by five meters

Source: Global warming: the final warning by Steve Connor, Published on Saturday, February 3, 
2007 by the Independent/UK: www.commondreams.org/headlines07/0203-03.htm.
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Source: EPA, Surface temperature change, 2007 
www.epa.gov/climatechange/science/recenttc.html

Source: NASA as of 2/8/07

14

3�
	��/��	����

.��$����
�$�"�$��
����������
��
��
����������/�(�0� ������1�
�%�
�2��������$������
������
��)�����$�"�$�����������,�����%�
����������� �����
������������������
$�
��

Source: German Advisory Council on Global Change 
www.wbgu.de/wbgu_sn2006_en/wbgu_sn2006_en_voll_3.html
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Source: Woods Hole Oceanographic Institute 2005
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Source: http://www.pvresources.com/en/top50pv.php and http://en.wikipedia.org/wiki/Solar_power_in_Germany

Capacity Location Description Pictures Constructed

12 MW
(14 GWh/yr)

Germany, 
Arnstein

1400 SOLON 
movers

Solon AG 2006

11 MW
Protugal, 
Serpa

52,000 
photovoltaic 
modules

March 2007

7,700 tons of CO2

emission reduction 
annually

10 MW
(11.5 MWh/yr)

Germany, 
Pocking

57,912 
photovoltaic 
modules

Part 1: Dec 2005
Part 2: Jan 2006

30,000 tons of 
CO2 emission 
reduction annually
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Source: http://www.renewableenergyaccess.com/rea/news/story?id=47541

� Location: Muldentalkreis

� Occupy a space equal to 
200 soccer fields 

� Feature 550,000 PV thin-
film modules. 

� Construction on the project 
is expected to be 
completed by 2009.
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1. The solar tower is 115m (377ft) tall and surrounded by 
600 steel reflectors. They track the sun and direct its 
rays to a heat exchanger at the top of the tower.

2. The receiver converts concentrated solar energy from 
the heliostats into steam.

3. Steam is stored in tanks and used to drive turbines that 
will produce enough electricity for up to 6,000 homes.

Source: BBC News, Power Station Harnesses Sun’s Rays, May 2, 2007. 
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Project: Mojave solar park (6000 acres)

Location: California, U.S.A.

Capacity: 553 MW

No. of Mirrors: 1.2 million

Expected: 2011

Source: http://www.msnbc.msn.com/id/20068703/

The Mojave Desert site has already nine solar thermal 
power plants in operation, summing 354 MW. 
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Project: Solar One (400 acres)

Location: Nevada, U.S.A.

Capacity: 64 MW Solar thermal power plant

No. of Mirrors: 184,000

Commissioned: June 2007

http://www.youtube.com/watch?v=cgCJB9mu5CI

Source: CNN, Full steam ahead for Nevada solar project, March 12, 2007; and http://www.insidegreentech.com/node/1285. 
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Source: BP.com, 2007
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Project: Horns Rev and Nysted

Location: Denmark

Capacity: 160 MW each

Commissioned: 2002/2003

Source: http://www.windpower.org/en/pictures/offshore.htm. 

Nysted

Horns Rev

Their leading position may soon be overtaken - Scottish Power has announced 
starting a 322 MW project and a Norwegian project of 1,500 MW.
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Source: www.quietrevolution.co.uk/

Video:
www.quietrevolution.co.uk/qr5.htm#

� The turbine is rated at 6kW
with an expected output of 
9600 kWh/year.

� Total costs including 
installation range from £30-
35K.

� Works well in the urban 
environment with lower wind 
speeds. 

� virtually eliminates all noise 
and vibration.
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Source: BP.com, 2007
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� Germany remained the world’s largest wind power market with an 
installed capacity of 20.6 GW (end of 2006)

� This is followed by the US and Spain with an installed capacity based 
of 11.6GW.
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Global Electricity Capacity:  3,736 GW (2004)*

Global Wind Capacity: 48.0 GW (2004) and 74.3 GW (2006)

German capacity : 16.6 GW (2004) and 20.6 GW (2006)
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The 23MW of wave power electricity to
be installed by the end of 2007. 

Source: http://news.bbc.co.uk/2/hi/uk_news/scotland/4805076.stm. 
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Source: http://www.geysers.com/. 

One of the most famous examples of geothermal energy is the geyser Old 
Faithful in Yellowstone National Park in the United States. 

� Size:   750 MW of electricity
� Enough to power 750,000 homes or a 

city the size of San Francisco.
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Source: http://212.125.77.15/wec-geis/publications/reports/ser/geo/geo.asp/. 
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Source: www.leonardo-energy.org/drupal/node/1294 and 
www.power-technology.com/contractors/boilers/kvaerner/kvaerner4.html

� Location: Pietarsaari, Finland
� Size:  240 MW of electricity

100 MW of process steam
60 MW of district heating

� Energy source: bark, sawdust, wood 
chips, cut peat and 10% coal or oil

� Commissioned: Dec 2001
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