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• A carbon tax would be levied on all commercial forms of hydrocarbon fuels at a uniform rate, in relation to their carbon content. There are strong environmental arguments for fiscal instruments that discourage greenhouse gas emissions. 
The implementation of this tax by OECD countries (the highest hydrocarbon users) would significantly benefit the environment and supply a large part of the potential revenue that could be raised on a global scale. 

Figures are regularly issued by many countries on the consumption of most forms of commercial energy and those for hydrocarbons can readily be converted, by means of a coefficient for each particular fuel, into carbon equivalents. 

A uniform carbon tax on auto fuel of 4.8 cents per US gallon would represent US$ 17 per tonne of motor gasoline which, at an approximate carbon content of 0.81, would mean US$ 21 per tonne of carbon. Applied universally, this would 
raise about US$ 125 billion.

Governments would be free to collect the tax as they saw fit. For example, tax could be collected in the form of an excise tax per unit quantity of hydrocarbon fuel sold, the rate varying according to carbon content. This might encourage 
countries to impose additional taxes for domestic use on various hydrocarbon fuel. However, each country will be expected to raise a minimum tax by international agreement.

Specific excises, especially on sales of bulky commodities, are among the simplest and cheapest taxes to impose as the tax base is easily identified. Costs stay low because the commodities will often already be subject to specific taxes 
and no administrative machinery would need to be created. The administrative and compliance costs of the extra taxation would thus be negligible. 
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International Energy Outlook 2005 Report #: DOE/EIA-0484(2005) Released Date: July 2005
International Energy Annual 2002, DOE/EIA-0219(2002)

Table A1. World Total Primary Energy Consumption by Region, Reference Case, 1990-2025 (Quadrillion Btu)
1990 2001 2002 2010 2015 2020 2025

Mature Market Economies
North America 1.4 100.9 115.2 117.7 134.2 143.6 152.9 162.1 

United States 1.3 84.6 96.3 98.0 110.6 117.6 125.1 132.4 
Canada 1.6 11.1 12.8 13.1 15.6 16.9 17.8 18.8 
Mexico 2.2 5.1 6.1 6.6 8.0 9.1 10.0 10.9 

Western Europe 0.5 59.9 68.0 67.4 70.2 72.2 73.4 76.1
Mature Market Asia 0.7 22.7 28.0 28.4 30.4 31.5 32.5 33.6
Japan 0.5 18.3 21.9 22.0 22.9 23.6 24.1 24.7
Australia/New Zealand 1.4 4.5 6.1 6.5 7.5 7.9 8.4 8.8 
Total Mature Market 1.1 183.6 211.2 213.5 234.7 247.3 258.7 271.8

Transitional Economies
Former Soviet Union 1.6 60.9 42.0 42.4 49.7 53.9 57.2 61.0 
Russia 1.4 39.1 27.7 27.5 31.3 33.5 35.7 37.9 
Other FSU 1.9 21.8 14.3 14.9 18.4 20.4 21.5 23.1
Eastern Europe 1.7 15.3 11.4 11.2 13.3 14.5 15.6 16.7
Total Transitional 1.6 76.2 53.4 53.6 63.0 68.4 72.8 77.7

Emerging Economies
Emerging Asia 3.5 51.5 84.7 88.4 133.6 155.8 176.3 196.7
China 4.1 27.0 40.9 43.2 73.1 86.1 97.7 109.2
India 3.3 8.0 13.8 14.0 19.6 22.7 26.0 29.3
South Korea 2.1 3.8 8.0 8.4 10.6 11.8 12.7 13.5 
Other Asia 2.9 12.7 21.9 22.9 30.3 35.1 39.9 44.6
Middle East 2.5 13.1 20.9 22.0 28.7 32.4 35.6 38.9 
Africa 2.7 9.3 12.5 12.7 16.7 19.3 21.4 23.4 
Central and South America 2.3 14.5 21.2 21.2 26.8 30.4 33.2 36.1 
Brazil 2.5 5.8 8.4 8.6 10.2 11.6 13.2 15.1 
Other Central/South America 2.3 8.8 12.7 12.6 16.6 18.8 20.0 21.1

Total Emerging 3.2 88.4 139.2 144.3 205.8 237.8 266.6 295.1 
Total World 2.0 348.2 403.9 411.5 503.5 553.5 598.1 644.6

Not 
examinable



5 ��
�
( 5 3 �� $ 
��
���
���

����

�
�������

��
��
�
��
���� 	
 �����
���
��


�������
����
" ��
�������� ��
��
�L���

�
@9A
� �

��


( �.7 3 5 3 �� >:A ; 
-C ; .

# � �� �

 >:= ; 
-# ; .

������
�������
��

 �����
�� 
������
	
���
��� �
��� ��
����
��
� 	�����
� �������
I
4C ; �
� 	�����

�������
��� ��
�
�
���
H ># ;

( 0 8 9 :. ���
� �


��
��� ��
�����
�� 
���
���
�������


( ;!:8 5 3 ��<�8 9 = -,; �.
$ 
���

��
���� 	
�L���

�
<�A
�������
�������
0

��


��
�����

��
���� 	
 �����
��
+	
�
���8,���� �


������
�����
�� 
���
���

�����


( �.�3 0 8 9 :. &��� 	
���
��
�
��� �
�����
��
��
��
��������
��
��
��������
" ��

��
���

��
��
����
�L�������

-5 �* �
�
������.
��
�����'���
��	
4=
+������
������2


��������
���
��
������ ��
�L�������


�
�+��

<923::
��
���

���
��
�����


( �=.�!> .? �

H  � � 88 " ��
+������
-��
>:=.

��� 88 " ��

�������
-��
>:>4.
��
� 88 " ��

�������

�������
-��
>:>3.
�'� 88 " ��
�������
������� -��
>:>?.




* ��+���
���
����������
���
���

( >
1��
���

������
���

-1
�.
















 I>:33�:33?3
������
-7.
>
�������
-���.
 I9�>?9
������
-7.

( R ���
>
R ����������
1� 5 
 I
>:>3 1
�I
>�:33
�'� ->:>?.
7
( >
�'� ->:>?.
����� I
:�=9@?
L����������
->:>3.
1
�
( >
� ��
��
���
�L�������

-
��. I
9:
C 1
� I
94
# 7

( >
+�����-94
 ������.
��
�����
���











 I
3
?::
:::
1
�
>
 �����
��
 �������






























 I
>49
:::
1
�
>
 �����
��
���
�� 
���
��
������
����




 I
><=
:::
1
�

>
��+��
���

��
��
����
 ��



















 I
>
:4A
1
�
>

���� I
>::
:::
1
�
>
 �����
��
�������






























 I
=>
:::
1
�
>
����


��
��
����































 I
4:
A?>
:::
1
�
>
,���� �

���� ��
����
����
	















 I
<9>4
1
�
I
<�A>
'
>:A 7
>
� ; 
����
���
	���
 I
?�@A
'
>:>3 7
>
&7
��
�
	���
 ≡:�:<>@
� ; 
-<A::�49�@�34.

������

1���
/�
�
I
>4�?� ;

Not 
examinable



* ��+���
���
����������
���
���

( >
�������
+�����
��
�����
���
���
��	
-++����	.

I
>C 1%�

I
3�?
'
>:>4 1
�
���
��	

I?:�

���
����
���
	���

I
>�3

��
���
	���
5 " 4

I
4�4<
'
&7�	���



Conversions

1.10231136 short tons1 metric ton

1.120 short tons1 long ton

Solid Fuels

48,700 cubic feet of natural gas1 metric ton

Liquefied Natural Gas (LNG)

1 cubic meter35.315 cubic feet

Gaseous Fuels

1 barrel159 liters

6.289 barrels1 cubic meter

1 barrel42 U.S. gallons

Liquid Fuels

EquivalentUnit

Product
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Postulate population of 
10bn each using 10,000 
kW/h per year

≡1.141 kW each
= 1.14 x 1013 W
= 11TW



9.18.78.37.97.17.16.11.1
Total Mature 

Market 

0.30.30.30.30.20.20.2Australia/New Zealand 1.4

0.80.80.80.80.70.70.6Japan 0.5

1.11.11.11.01.00.90.8Mature Market Asia 0.7 

2.52.52.42.32.32.32.0Western Europe 0.5

0.40.30.30.30.20.20.2
Mexico 

2.2

0.60.60.60.50.40.40.4Canada 1.6

4.44.23.93.73.33.22.8
United States 

1.3

5.45.14.84.53.93.93.4North America 1.4

Mature Market Economies 

2025202020152010200220011990

World Total Primary Energy Consumption by Region, Reference Case, 1990-2025 
(TW) 
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• Transitional Economies 
• Former Soviet Union1.6   2.0 1.4 1.4 1.7 1.8 1.9 2.0
• Russia 1.4 1.3 0.9 0.9 1.0 1.1 1.2 1.3
• Other FSU 1.9 0.7 0.5 0.5 0.6 0.7 0.7 0.8
• Eastern Europe 1.7 0.5 0.4 0.4 0.4 0.5 0.5 0.6
• Total Transitional 1.6 2.5 1.8 1.8 2.1 2.3 2.4 2.6

• Emerging Economies
• Emerging Asia 3.5 1.7 2.8 3.0 4.5 5.2 5.9 6.6
• China 4.1 0.9 1.4 1.4 2.4 2.9 3.3 3.7
• India 3.3 0.3 0.5 0.5 0.7 0.8 0.9 1.0
• South Korea 2.1 0.1 0.3 0.3 0.4 0.4 0.4 0.5
• Other Asia 2.9 0.4 0.7 0.8 1.0 1.2 1.3 1.5
• Middle East 2.5 0.4 0.7 0.7 1.0 1.1 1.2 1.3
• Africa 2.7 0.3 0.2 0.3 0.3 0.3 0.4 0.4
• Cent. and S Am. 2.3      0.5 0.7 0.7 0.9 1.0 1.1 1.2
• Brazil 0.2 0.3 0.3 0.3 0.4 0.4 0.5
• Other Cen/SAm 2.3       0.3 0.4 0.4 0.6 0.6 0.7 0.7
• Total Emerging 3.2 3.0 4.7 4.8 6.9 8.0 8.9 9.9

• Total World 2.0 11.6 13.5 13.8 16.8 18.5 20.0 21.6
» TW
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• Powering the Planet: the Challenge for Science in the 21st Century - Professor Daniel Nocera
• 25 January 2006 17:30 - 25 January 2006 18:30

Location: G16, Sir Alexander Fleming Building
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• Powering the Planet: the Challenge for Science in the 21st Century - Professor Daniel Nocera
• 25 January 2006 17:30 - 25 January 2006 18:30

Location: G16, Sir Alexander Fleming Building
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