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human vaccine seen possible
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World primary energy consumption (B

(Quadrillion (1015) Btu)
#I’_' '
Region/Country 1992 1995 1998
Mexico 5.12 5.31 5.93 6 6.61
United States 86.05 91.5 95.34 97.05 100.41
Chile 0.6 0.77 0.94 1.06 1.26
Colombia 0.98 1.1 1.24 1.13 1.21
France 9.41 9.54 10.18 10.52 11.25
United Kingdom 9.33 9.6 9.77 9.81 10.04
Australia 3.8 4.09 4.57 4.97 5.27
Bangladesh 0.29 0.37 0.42 0.51 0.68
Japan 19.14 20.83 21.43 21.92 22.62
Malaysia 1.14 1.47 1.68 2.27 2.52
World Total 350.43 368.25 383.09 403.92 446.44

Btu-the British thermal unit.

Source: EIA, Official energy Statistics from the US Government, http://www.eia.doe.gov/
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Source: Data of BP, "Statistical Review of World Energy 2005;" and United Nations,
"World Population Prospects: 2004 Revision". http.//www.worldpopulationbalance.org/pop/energy/
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Source: Energy Information Administration (EIA) Official Energy Statistics from the US Government,
System for the Analysis of Global Energy Markets (2006). www. eia.doe.gov/iea/



#1
2
#3
4
#5
#6
#7
#3
#9
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20

Countries

United States:

China:
Japan:
Germany:

Russia:

India:

Canada:

Korea, South:

Brazil:
France:
Mexico:

Haly:

Saudi Arabia:
United Kingdom:

Spain:

ran:

Indonesia
Taiwan:
Netherlands:
Thailand:

Amount (top to bottom)

20,730,000 bhliday
5,534,000 bbliday
5,578,000 bbliday
2,650,000 bbliday
2,500,000 bbliday
2,450,000 bbliday
2,294 000 bhliday
2,149,000 bhiiday
2,100,000 bhiiday
1,970,000 bhiiday
1,970,000 bhiiday
1,881,000 bhiiday
1,845,000 bhiiday
1,827,000 bbliday
1,573,000 bbliday
1,510,000 bbliday
1,168,000 bbliday

965,000 bbiiday
946,700 bbliday
800,000 bbliday

Source: CIA World Factbook, 14 June, 2007 via NationMaster
http://www.nationmaster.com/red/graph/ene_oil_con-energy-oil-consumption&b_printable=1




#1
#2
#3
#4
#5
#5
#7
#g
#9

#10

#11

#12

#13

#14

#15

#16

#17

#18

#19

#20

Countries

and:

S B

onway:
Canada:
Finland:

Sweden:

Kuwait:
Luxembourg:

Qatar;
United States:

United Arab Emirates:

Australia:
Bahrain:

Guam:

Bermuda:

HNew Zealand:
Virgin Islands:
Cayman Islands:
Austria:
Belgium:

Taiwan:

Armount (top to bottom)
26,101,889 KWh per capita
24,373,769 KWh per capita
15,645 337 K\Wh per capita
15,422 471 K\Wh per capita
15,258 405 kK\Wh per capita
14,882 685 kKWh per capita
12, 785.753 kK\Wh per capita
12,709,029 KWh per capita
12.343.098 K\Wh per capita
10,362.261 KWh per capita
10,252 432 kK\Wh per capita
10,229.01 kKWh per capita
9.460.612 K\Wh per capita
932092 KWh per capita

9 286.231 KWh per capita
3,404 028 kKWh per capita
T,8982.833 KWh per capita
T.851.43 KWh per capita
7,929,968 KWh per capita
T.668.795 K\Wh per capita

Source: CIA World Factbook, 14 June, 2007 via NationMaster

http://www.nationmaster.com/red/graph/ene_oil_con-energy-oil-consumption&b_printable=1



Reasons for energy consumptio
growth...

Industrial growth;
Growth of population;

Climate conditions: the use of air conditioning during
summer months. Highest consumption per capita is in
most northerly countries - Norway, Iceland, Sweden,
Finland etc., where electrical heating is based on low cost
electricity produced by hydropower;

Growth of energy consumption in the services sector, due
to increasing levels of energy service demand;

Increases in real incomes, living standards and the
increased use of electrical appliances result in high
electricity consumption (see Japan);

Other...
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20.9% 0.57 Tide 0.0004%
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**Geothermal, solar, wind, tide/wave/ocean

Source: International Energy Agency (IEA), Renewables in global energy supply, an IEA fact sheet, January 2007



Annual growth of renewables
from 197

&L

Annual groviah rate
e

Renewahles Other

TPES- Total Primary Energy Supply;
CRW- Combustible Renewables and Waste.

Source: International Energy Agency (IEA), Renewables in global energy supply, an IEA fact sheet, January 2007



Regional Shares in Renewables Supply

OECD Africa Latin America ~ | Non-OECD Asia*
Ching Former USER Hon-0ECD Eurppe Il Viddle East

*Excluded China

Source: International Energy Agency (IEA), Renewables in global energy supply, an IEA fact sheet, January 2007
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Source: Renewable Energy: RD&D Priorities, OECD/IEA 2006
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and resour

Japan imports 80 per cent of its primary energy needs

It began a nuclear power programme in 1954. Its first
commercial reactor, a 160MWe model imported from Britain,
came on line in 1966

The “oil shocks” beginning in 1973 exposed Japan’s economic
vulnerability, leading to an expansion of the nuclear programme

Japan is involved in designing new reactors to be used
domestically and exported overseas

The Japan Atomic Energy Agency was established in 2005 from
the merger of several other bodies. It employs 4,400 people and
has an annual budget of 161 billion yen (£640 million)

Japan’s 55 normally active reactors generate about one third of
the country’s electricity. This is planned to increase to 41 per
cent by 2014

Source: JAEA; Uranium Information Centre



(10" kcal=1,000 TOE)

Annual average

Actual Forecast arowhs rales: (i)
1990FY 2000FY 2010FY 2020FY 2nen e eood
/1990 /2000 2010
Coal 80,752 100,223 107,786 110,871 2.2 0.7 0.3
(16.6) (17.9) {18.7) {18.9)
Oil 283 559 289,205 278,652 265,943] 0.2 04 -05
(58.3) (51.8) {48.4) (45.4)
MNatural gas 49 284 T3,398| 85,618 927471 4.1 1.6 08
(10.1) (13.1) (14.9) {15.8)
Hydro 20,512 19,253 19,314 19,3601 -0.6 0.0 0.0
(4.2) (3.4) (3.4) (3.3)
Muclear 45,511 69,241 75,444 86,818] 4.3 09 1.4
(9.4) (12.4) (13.1) (14.8)
Geothermal 465 964 1,023 1,089 7.6 0.6 04
(0_1) (0.2) (0.2) (0.2)
New energy 5,226 5,491 7,909 9,498 0.4 2.0 18
(1.3) (1.2) (1.4) (1.8)
Total 486,310 058,651 875,747 586,296 1.4 0.3 0.2
{100.0) {(100.0) {100.0) {100.0}
Real GDP 469,781 535,690 624,248 596,995 1.3 1.5 11
{billions of dollars, 1995 prices)
Energy input per unitreal GDOP 100.0 100.7 89 1 B81.3 0.1 i -09
{1990=100)
CO2emissions
(MEC ) 287 316 325 323 1.0 0.3 01
(F¥1930=100) 100 110 113 112

Note 1: Numbers in parenthesis () indicate percentage share.

Note 2. “New energy” consists of photovoltaic, wind, etc.

Source: Resource and Energy Administration, IEEJ, Comprehensive Energy Statistics (Japan)




Global average temperature and c
concentrations, 1880-200

—— GClobal Temperatures
— CO2 (ice cores)

370 < CO2 (Mauna Loa)

CO2 Concentration (ppmv)

8 8 8 5 8§ 8 F 8 8 5 B
— — — — ~ — ~ o ~— — o — (a]
Year AD

Global Temperature & CO2 Concentration Since 1880.
Source: NOAA's National Climate Data Center (NCDC) & Oak Ridge National Laboratory.
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Global Temperature Anomalies (deviation from the 1880 - 2004 mean).
Source: the National Climate Data Center (NCDC).



Projected global mean temperature rise (°C)

20 — ______

19

e - lObal average near surface temperature

- IPCC projections

1850
Source ; [PCC

1870 1890 1910 1930 1950 1970 1990 2010 2030 2050

2070 2090

Source: Intergovernmental Panel on Climate Change (IPCC)




Total greenhouse gas emissions

(Metric tons carbon dioxide equivalent)

< 500,000 B 1,000,000 - 1,500,000
B 500,000 1,000,000 i 1,500,000 2,000,000

3,619,827 6,027,181

Source: National Energy Information Center (NEIC), http://www.eia.doe.gov/environment.html



tential outcome

Rlsmg Temperatures |

 Sea Level Rise

 Intensification of the Hydrologic Cycle
+ Health Effects

 Dramatic Effects on Ecosystems

Forests

Rangelands

Deserts

Cryosphere

Mountain Regions

Lakes, Streams, Wetlands
Coastal Systems

Oceans

Fisheries

* Food Production

Source: adaptation of the analysis of potential outcomes of climate change delineated by
the Intergovernmental Panel on Climate Change (IPCC)




Major problems associated with global cli
change

Predicted changes in
rainfall patterns will
increase the threat of
drought & floods in many
regions.

Melting glaciers & thermal
expansion of sea water
may raise sea levels,
threatening low-lying
coastal areas & worst of
all small islands

Climate & agricultural
zones may shirt towards
the poles, which would
result in reduced crop
yields for mid-latitude
countries such as the U.S.

Ultimately, the Convention
recognizes that climate
change has the potential
to produce “dramatic
negative impacts on
human health, food
security, economic activity,
water resources &
physical infrastructure”.

Source: United Nations Framework Convention on Climate Change (UNFCCC), http://unfccc.int/



The United Nations framework Convention on Cli

Change

The Convention on Climate Change sets an overall framework- for
intergovernmental efforts to tackle the challenge posed by climate
change. It recognizes that the climate system is a shared resource
whose stability can be affected by industrial and other emissions of
carbon dioxide and other greenhouse gases. The Convention enjoys
near universal membership, with 191 countries having ratified.

Under the Convention, governments:

* gather and share information on greenhouse gas emissions, national
policies and best practices

« launch national strategies for addressing greenhouse gas emissions and
adapting to expected impacts, including the provision of financial and
technological support to developing countries

e cooperate in preparing for adaptation to the impacts of climate change

The Convention entered into force on 21 March 1994.

Source: United Nations Framework Convention on Climate Change (UNFCCC), http://unfccc.int/
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A brief history of the

In 1979 the first World
Climate Change
Conference recognized
climate change as a
serious problem & called
on all governments to
address it.

Between 1980-1990 a
number of
intergovernmental
conferences focusing on
climate change were held.

Imate change pro

vy

In 1990 the IPCC issued
its First Assessment
Report confirming the
scientific evidence for
global climate change.

In Dec. 1990, the UN
General Assembly
approved the start of
treaty negotiations on the
UNFCCC & a deadline
was set for the June 1992
Rio “Earth Summit”.

Source: United Nations Framework Convention on Climate Change (UNFCCC), http://unfccc.int/



History (Continued)

w7 <

« The UNFCCC was * |In February 1995,
signed by 154 states the Conference of

at the Rio de the Parties (COP)
Janeiro Earth became the
Summit. Convention’s
 The convention ultimate |
entered into force authority/governing

on March 21st 1994 body.

Source: United Nations Framework Convention on Climate Change (UNFCCC), http://unfccc.int/



Kyoto Protocol

-'

* On December 11, 1997 the Kyoto

Protocol was officially adopted at COP 3
In Kyoto Japan.

* In 1998 a new round of negotiations on

Kyoto were launched at COP 4 in Buenos
Aires.

Source: United Nations Framework Convention on Climate Change (UNFCCC), http://unfccc.int/
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* Negotiations on the < Building on the

rules of Bonn Agreements
implementing the negotiators at COP
Kyoto Protocol / (Marrakech,
resumed during Morocco, October
COP 6 in Bonn, 2001) adopted a
Germany, July 2001. comprehensive
package of

decisions known as
the Marrakech
Accords.....

Source: United Nations Framework Convention on Climate Change (UNFCCC), http://unfccc.int/



Kyotora“%on November ‘0

A

signed and ratified [l signed, ratification pending

Bl o position signed, ratification declined

Source: National Energy Information Center (NEIC), http://www.eia.doe.gov/environment.html
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and the ti;eory of
the living*planet

with @ new introduction by the author
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A personal view

« Sufism and Unity in Diversity

* Leonard Euler (Swiss mathematician,
1707-1783):

“The pull of the future is stronger than the push of the past’
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