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ŶŽƚĂďůǇ�:ĂƉĂŶ͛Ɛ�ŶĞǁ�/ŶŶŽǀĂƟǀĞ��ŶĞƌŐǇ�ĂŶĚ��ŶǀŝƌŽŶŵĞŶƚĂů�^ƚƌĂƚĞŐǇ͕�ǁŚŝĐŚ�ŝŶĐůƵĚĞƐ�Ă�ŐŽĂů�
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ϯϬϬ�ƚĞƌĂǁĂƩͲŚŽƵƌƐ�;dtŚͿ͕�Žƌ�ĂďŽƵƚ�ϲй�ĐŽŵƉĂƌĞĚ�ƚŽ�WEO-2011͕�ĚĞƐƉŝƚĞ�ƚŚĞ�ŵĂŝŶƚĂŝŶĞĚ�
ĐŽŵŵŝƚŵĞŶƚ�ƚŽ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ŝŶ�ƉĂƌƚƐ�ŽĨ�ƚŚĞ�ǁŽƌůĚ͕�ĞƐƉĞĐŝĂůůǇ�ŽƵƚƐŝĚĞ�ŽĨ�ƚŚĞ�K���͘

Figure 2.3 ٲ  World primary energy demand by fuel in the New Policies 
Scenario
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Renewables increases by 80%, Nuclear by 60%. But Fossil Fuels continue to be major sources 
of energy, though their share drops from 81% to 75% in 2035.	
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Chapter 2 | Energy trends to 2035 57
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Figure 2.6 ٲ  Share of China and India in net increase in global primary 
energy demand by fuel and CO2 emissions in the New Policies 
Scenario, 2010-2035
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ƉƌŽĚƵĐƟŽŶ͘��ŶĚ�ŝƚ�ƌĞŵĂŝŶƐ�ǀĞƌǇ�ƵŶĐĞƌƚĂŝŶ�ŝŶ�ŵŽƐƚ�ĐĂƐĞƐ�ŚŽǁ�ĐŽƐƚůǇ�ŝƚ�ǁŝůů�ďĞ�ƚŽ�ƉƌŽĚƵĐĞ�
ƵŶĐŽŶǀĞŶƟŽŶĂů� ŐĂƐ� ŐŝǀĞŶ� ƚŚĂƚ� ŽƵƌ� ƵŶĚĞƌƐƚĂŶĚŝŶŐ� ŽĨ� ƚŚĞ� ƌĞƐŽƵƌĐĞ� ďĂƐĞ� ŝƐ� ƐƟůů� ƌĞůĂƟǀĞůǇ�
limited. 

Figure 4.5 ٲ  Unconventional gas production in leading countries in the New 
Policies Scenario, 2035
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ĞŶǀŝƌŽŶŵĞŶƚĂů�ĨŽŽƚƉƌŝŶƚ�ƚŚĂŶ�ĐŽŶǀĞŶƟŽŶĂů�ŐĂƐ�ĚĞǀĞůŽƉŵĞŶƚ͘�DŽƌĞ�ǁĞůůƐ�ĂƌĞ�ŽŌĞŶ�ŶĞĞĚĞĚ�
ĂŶĚ�ƚĞĐŚŶŝƋƵĞƐ�ƐƵĐŚ�ĂƐ�ŚǇĚƌĂƵůŝĐ�ĨƌĂĐƚƵƌŝŶŐ�ĂƌĞ�ƵƐƵĂůůǇ�ƌĞƋƵŝƌĞĚ�ƚŽ�ďŽŽƐƚ�ƚŚĞ�ŇŽǁ�ŽĨ�ŐĂƐ�
ĨƌŽŵ�ƚŚĞ�ǁĞůů͘�dŚĞ�ƐĐĂůĞ�ŽĨ�ĚĞǀĞůŽƉŵĞŶƚ�ĐĂŶ�ŚĂǀĞ�ŵĂũŽƌ�ŝŵƉůŝĐĂƟŽŶƐ�ĨŽƌ�ůŽĐĂů�ĐŽŵŵƵŶŝƟĞƐ͕�
land use and water resources. And there are serious public concerns about the risk of air 
ƉŽůůƵƟŽŶ͕�ĐŽŶƚĂŵŝŶĂƟŽŶ�ŽĨ�ƐƵƌĨĂĐĞ�ĂŶĚ�ŐƌŽƵŶĚǁĂƚĞƌ�ĂŶĚ�ƌĞůĞĂƐĞƐ�ŽĨ�ŵĞƚŚĂŶĞ�ʹ�Ă�ƉŽƚĞŶƚ�
ŐƌĞĞŶŚŽƵƐĞ�ŐĂƐ�ʹ�Ăƚ�ƚŚĞ�ƉŽŝŶƚ�ŽĨ�ƉƌŽĚƵĐƟŽŶ�;ĂŶĚ�ƚŚƌŽƵŐŚŽƵƚ�ƚŚĞ�ŶĂƚƵƌĂů�ŐĂƐ�ƐƵƉƉůǇ�ĐŚĂŝŶͿ͘

dŚĞ� ƚĞĐŚŶŽůŽŐŝĞƐ� ĂŶĚ� ŬŶŽǁͲŚŽǁ� ĞǆŝƐƚ� ĨŽƌ� ƵŶĐŽŶǀĞŶƟŽŶĂů� ŐĂƐ� ƚŽ� ďĞ� ƉƌŽĚƵĐĞĚ� ŝŶ� Ă�ǁĂǇ�
ƚŚĂƚ�ƐĂƟƐĨĂĐƚŽƌŝůǇ�ŵĞĞƚƐ�ƚŚĞƐĞ�ĐŚĂůůĞŶŐĞƐ͕�ďƵƚ�Ă�ĐŽŶƟŶƵŽƵƐ�ĚƌŝǀĞ�ĨƌŽŵ�ŐŽǀĞƌŶŵĞŶƚƐ�ĂŶĚ�
ŝŶĚƵƐƚƌǇ� ƚŽ� ŝŵƉƌŽǀĞ�ƉĞƌĨŽƌŵĂŶĐĞ� ŝƐ� ƌĞƋƵŝƌĞĚ� ŝĨ�ƉƵďůŝĐ�ĐŽŶĮĚĞŶĐĞ� ŝƐ� ƚŽ�ďĞ�ŵĂŝŶƚĂŝŶĞĚ�Žƌ�
ĞĂƌŶĞĚ͘�/Ŷ�ůŝŐŚƚ�ŽĨ�ƚŚĞƐĞ�ƵŶĐĞƌƚĂŝŶƟĞƐ͕�ŝŶ�DĂǇ�ϮϬϭϮ�ƚŚĞ�/���ƉƵďůŝƐŚĞĚ�Ă�WEO special report, 
Golden Rules for a Golden Age of Gas͕�ǁŚŝĐŚ�ĂŶĂůǇƐĞĚ�ƚŚĞ�ƉƌŽƐƉĞĐƚƐ�ĨŽƌ�ƵŶĐŽŶǀĞŶƟŽŶĂů�
ŐĂƐ�ƉƌŽĚƵĐƟŽŶ�ĂŶĚ�ƉƌŽƉŽƐĞĚ�Ă�ƐĞƚ�ƉƌŝŶĐŝƉůĞƐ�ƚŚĂƚ�ĐŽƵůĚ�ĂůůŽǁ�ƉŽůŝĐǇ�ŵĂŬĞƌƐ͕�ƌĞŐƵůĂƚŽƌƐ͕�
ŽƉĞƌĂƚŽƌƐ� ĂŶĚ�ŽƚŚĞƌ� ƐƚĂŬĞŚŽůĚĞƌƐ� ƐĂƟƐĨĂĐƚŽƌŝůǇ� ƚŽ� ĂĚĚƌĞƐƐ� ƚŚĞ� ĞŶǀŝƌŽŶŵĞŶƚĂů� ĂŶĚ� ƐŽĐŝĂů�
ŝŵƉĂĐƚƐ�ŽĨ�ƵŶĐŽŶǀĞŶƟŽŶĂů�ŐĂƐ�ĚĞǀĞůŽƉŵĞŶƚƐ�ĂŶĚ͕� ƚŚĞƌĞďǇ͕�ĂůůŽǁ� ŝŶǀĞƐƚŵĞŶƚ� ŝŶ� ƚŚĞŵ�ƚŽ�
proceed (IEA, 2012a). They are designed to achieve a level of environmental performance 
ĂŶĚ� ƉƵďůŝĐ� ĂĐĐĞƉƚĂŶĐĞ� ƚŚĂƚ� ĐĂŶ� ŵĂŝŶƚĂŝŶ� Žƌ� ĞĂƌŶ� ƚŚĞ� ŝŶĚƵƐƚƌǇ� Ă� ͞ƐŽĐŝĂů� ůŝĐĞŶĐĞ� ƚŽ�
ŽƉĞƌĂƚĞ͟�ǁŝƚŚŝŶ�Ă�ŐŝǀĞŶ� ũƵƌŝƐĚŝĐƟŽŶ͕�ƉĂǀŝŶŐ�ƚŚĞ�ǁĂǇ� ĨŽƌ� ƚŚĞ�ǁŝĚĞƐƉƌĞĂĚ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�
ƵŶĐŽŶǀĞŶƟŽŶĂů�ŐĂƐ�ƌĞƐŽƵƌĐĞƐ�ŽŶ�Ă�ůĂƌŐĞ�ƐĐĂůĞ�;ďĞǇŽŶĚ�ƚŚĞ�ůĞǀĞůƐ�ŚŝƚŚĞƌƚŽ�ŝŶĚŝĐĂƚĞĚ�ŝŶ�ƚŚŝƐ�
ĐŚĂƉƚĞƌͿ͕�ďŽŽƐƟŶŐ�ŽǀĞƌĂůů�ŐĂƐ�ƐƵƉƉůǇ�ĂŶĚ�ŵĂŬŝŶŐ�ƚŚĞ�ŐŽůĚĞŶ�ĂŐĞ�ŽĨ�ŐĂƐ�Ă�ƌĞĂůŝƚǇ͘�
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Technically recoverable resources amount to 790tcm or more than 230 years of production 
at current rates. 
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Figure 2.5 ٲ  Ten largest unconventional gas producers in the Golden Rules 
Case, 2035
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dŚŝƐ�ŝƐ�ĞǀŝĚĞŶƚ�ŝŶ�ƚŚĞ�ƉƌŽũĞĐƟŽŶƐ�ĨŽƌ�ZƵƐƐŝĂ͕�ǁŚŝĐŚ�ƌĞŵĂŝŶƐ�ďǇ�ĨĂƌ�ƚŚĞ�ůĂƌŐĞƐƚ�ƉƌŽĚƵĐĞƌ�ŽĨ�
ĐŽŶǀĞŶƟŽŶĂů�ŐĂƐ͘ϭϬ��ĞǀĞůŽƉŵĞŶƚƐ�ŝŶ�ƚŚĞ�'ŽůĚĞŶ�ZƵůĞƐ��ĂƐĞ�ĐĂůů�ŝŶƚŽ�ƋƵĞƐƟŽŶ�ƚŚĞ�ƐƉĞĞĚ�Ăƚ�
ǁŚŝĐŚ�ZƵƐƐŝĂ�ǁŝůů�ŶĞĞĚ�ƚŽ�ĚĞǀĞůŽƉ�ƌĞůĂƟǀĞůǇ�ĞǆƉĞŶƐŝǀĞ�ŶĞǁ�ĮĞůĚƐ�ŝŶ�ƚŚĞ�zĂŵĂů�ƉĞŶŝŶƐƵůĂ͕�ŝŶ�
ƚŚĞ��ƌĐƟĐ�ŽīƐŚŽƌĞ�ĂŶĚ�ŝŶ��ĂƐƚĞƌŶ�^ŝďĞƌŝĂ͘�/Ŷ�ŽƵƌ�ƉƌŽũĞĐƟŽŶƐ͕�ZƵƐƐŝĂ͛Ɛ�ƚŽƚĂů�ŐĂƐ�ƉƌŽĚƵĐƟŽŶ�
ƌŝƐĞƐ�ƚŽ�ĂďŽƵƚ�ϳϴϱ�ďĐŵ�ŝŶ�ϮϬϯϱ͕�ŵŽƌĞ�ƚŚĂŶ�ϮϬй�ĂďŽǀĞ�ϮϬϭϬ͕�ďƵƚ�ďĞůŽǁ�ƚŚĞ�ůĞǀĞůƐ�ĨŽƌĞƐĞĞŶ�ŝŶ�

ϭϬ͘ഩ���ƉĂƌƚ�ŽĨ�ZƵƐƐŝĂ͛Ɛ�ƉƌŽĚƵĐƚŝŽŶ�ŝƐ�ĐůĂƐƐŝĨŝĞĚ�ĂƐ�ƚŝŐŚƚ�ŐĂƐ�ĂůƚŚŽƵŐŚ�ƚŚŝƐ�ŝƐ�ǀĞƌǇ�ƐŝŵŝůĂƌ�ƚŽ�ĐŽŶǀĞŶƚŝŽŶĂů�ƉƌŽĚƵĐƚŝŽŶ�
ŝŶ�ƉƌĂĐƚŝĐĞ͖�ŚǇĚƌĂƵůŝĐ�ĨƌĂĐƚƵƌŝŶŐ�ƚŽ�ĞŶŚĂŶĐĞ�ĨůŽǁ�ƌĂƚĞƐ�ŝƐ�ƌĂƌĞůǇ�ƵƐĞĚ�ŝŶ�ŐĂƐ�ǁĞůůƐ͘�ZƵƐƐŝĂ�ŝƐ͕�ƚŚŽƵŐŚ͕�ƉƌŽũĞĐƚĞĚ�ƚŽ�
ĞǆƉĂŶĚ�ŝƚƐ�ŽƵƚƉƵƚ�ŽĨ�ĐŽĂůďĞĚ�ŵĞƚŚĂŶĞ�ďǇ�ϮϬϯϱ͘
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In the Golden Age Scenario, China doubles shale gas production than NPS. 
	




The	
  first	
  Shale	
  Gas	
  in	
  China；Well	
  Wei	
  
201	
  	
  (威２０１号井)	


 
Well Wei 201 
Is located in 
Xinchang town , 
Weiyuan County, 
Neijiang City, 
Sichuan Province. 
2841m deep. 
Drill started in 2009. 
Production started in 
Oct 2010. 
Casing pressure is 
4.0MPa 
Average daily output 
is 400m3. 
Accumulated output 
is over 700,000m3. 
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National Targets in 12th Five –Year Plan  

Target of  NG in primary energy by 2015 
l  a 16% reduction in energy 

consumption per unit of  
GDP; 

l  a 17% reduction in CO2 
emission per unit of  GDP;  

l  an increase of  natural gas as 
a percentage of  total 
primary energy from 4.4% in 
2010 to 7.5% by 2015 

Energy Research Institute, NDRC	




l  Resource Reserve 
Ø  Newly added proven reserves of  NG: 

3.5 TCM 
Ø  Newly added proven reserves of  

CBM: 1 TCM 
Ø  Proven reserves of  shale gas: 600 

BCM,  
        Proved developed reserves: 200 BCM 

l  Domestic production: 176 BCM( Inter into 
production peak, 
             newly added 80 BCM in 5 years) 

Ø  Conventional gas：about 138.5 BCM 
Ø  Coal-to-gas：about 15～18 BCM 
Ø  CBM (surface development):16 BCM 
Ø  Shale gas：6.5 BCM 

Targets by 2015 
l  Consumption：230 BCM 
 
l  Infrastructure capability : 

Ø  Newly constructed natural gas 
pipeline is 44,000 KM (including branch 
line), newly added main line capacity is 
about 150 billion cubic meters per year 
Ø   Newly working gas of  gas storage 
is about 22 BCM, it accounts for 9% of  
natural gas consumption in 2015.  
 

l  Gas penetration:  
  City and country population with gas use is 
about 250 million, it accounts for 18% of  
total population 

12th Five-Year Plan for Natural Gas (2011-2015)  

Energy Research Institute, NDRC	
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While	
  gas	
  demand	
  expands	
  in	
  every	
  region	
  between	
  2010-­‐2035,	
  growth	
  is	
  nearly	
  
three	
  0mes	
  faster	
  in	
  non-­‐OECD	
  countries	
  (2.3%	
  per	
  year)	
  than	
  in	
  the	
  OECD	
  (0.8%)	
  

IEA WEO2012	
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Natural	
  gas:	
  towards	
  a	
  globalised	
  market	
  

	
  

Major	
  global	
  gas	
  trade	
  flows,	
  2010	
  

Rising	
  supplies	
  of	
  unconven0onal	
  gas	
  &	
  LNG	
  help	
  to	
  diversify	
  trade	
  flows,	
  
pu\ng	
  pressure	
  on	
  conven0onal	
  gas	
  suppliers	
  &	
  oil-­‐linked	
  pricing	
  mechanisms	
  

Major	
  global	
  gas	
  trade	
  flows,	
  2035	
  

IEA WEO2012	
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Russian�Gas�Infrastructure�

 
Source:  IEA 

The�Eastern�Siberia�Program�

Developments� in� the� Eastern� and� Far� East� regions� have� become� the� second� priority� of�Gazprom�
under� the�name� ‘Eastern� Siberia� Program’.� The�project� appeared� firmly�on�Gazprom’s� strategy� in�
June�2009,�after�years�of�discussions�and� the�September�2007�Order.�This�order�calls� for�a�parallel�
development�of�production,�transmission,�gas�processing�and�chemical� industries� in�Eastern�Siberia�
and� the� Far� East,� with� potential� gas� exports� to� China� and� other� Asian� countries.� Gazprom� was�
appointed�as� the�Program�execution�coordinator.�These�projects�are�even�more�challenging�as� the�
region�is�largely�undeveloped�and�poorly�explored,�apart�from�Sakhalin�2.�One�should�distinguish�the�
fields�located�in�the�Far�East�(Sakhalin,�Kamchatka)�from�the�other�fields�in�Eastern�Siberia.�

The�Eastern�Siberia�program�would�develop� fields�such�as�Kovykta�and�Chayandinorskoye�both� for�
local�consumption�and�export.�These�fields�could�either�be�linked�to�the�Eastern�pipeline�system�and�
possibly�then�to�China�or�to�the�Western�system�entering�the�NorthͲwest�of�China.�The�Kovykta�field�
is�owned�by�RUSIA�Petroleum,�in�which�TNKͲBP�holds�63%.�In�2007,�TNKͲBP�agreed�to�cede�its�share�
to� Gazprom� after� failing� to� fulfil� the� license� terms:� TNKͲBP� could� not� bring� output� to� the� levels�
stipulated�due�to� low� local�demand�and�because�Gazprom�has�a�monopoly�on�Russian�gas�exports.�
However,� the�deal�was�never�completed:� talks�between�TNKͲBP�and�Gazprom�over� the�sale�of� the�
assets�had�previously�broken�down�as�the�companies�were�unable�to�agree�on�a�price.�The�fact�that�
Gazprom�may�not�have�sufficient�financing�to�develop�all�projects�(on�top�of�Yamal�and�Shtokman)�
may�well�play�in�the�favour�of�a�positive�decision�being�taken�for�a�strong�IOC�partner�to�develop�the�
Eastern�fields,�given�the�geopolitical�interest�to�develop�this�region�sooner�rather�than�later.�

Production� from� Sakhalin�2� started� in�early�2009,�and�production� from� Sakhalin�3� is�expected� for�
2014.�The�ES�2030� is�rather�optimistic�regarding�this�region�with�production�reaching�35Ͳ40�bcm�by�
the�end�of� the� first�stage�and�rising�progressively� to�around�85�bcm�by�2030.�Gazprom� is�currently�
developing� the�gas� transmission� system� from�Sakhalin� to�Khabarovsk�and�Vladivostok,�and� started�

�
�2
(
&
'
�,(

$
���
��
�

Mid-Term Oil & Gas Market 2010, IEA	
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  Pipelines　	
 	
 



There are 2 kinds of resources strategies from domestic and 
overseas to build 4 strategic channels for natural gas import 

     In the next ten years, it will be some different supply ways of natural gas in China, such as domestic conventional 
natural gas,  non-conventional natural gas, coal gas, import LNG, import pipeline natural gas. And it will form two kinds 
of  resources strategies from domestic and overseas. It mainly depend on domestic natural gas and the import is 
complementary. 
     There will be four strategic import channels. North west channel for Central Asia natural gas, North south channel for 
Myanmar natural gas, sea channel for LNG and northeast channel for Russia natural gas and LNG.  

North west 
channel 

North south 
channel 

Northeast 
channel 

sea 
channel 

CNPC	
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LNG	
  pricing	
  :	
  a	
  compeccveness	
  
burden	
  on	
  Asian	
  economies	
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Developing a Natural Gas Trading Hub in 
Asia (2013 by IEA )	
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ǁŚĞƚŚĞƌ�ƚŚĞ�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ŐĂƐ�ƌĞĐŽǀĞƌĞĚ�ƉĞƌ�ǁĞůů�ĞǆĐĞĞĚƐ�ƚŚĞ�ǁĞůů�ĐŽŶƐƚƌƵĐƟŽŶ�ĐŽƐƚƐ͘�/Ĩ�
we take a well cost of $5 million and 1 bcf recovery per well, then a dry gas well clearly 
ƌĞƋƵŝƌĞƐ�ƉƌŝĐĞƐ�ŝŶ�ĞǆĐĞƐƐ�ŽĨ�ΨϱͬD�ƚƵ͘6 

�Ƶƚ� ŝĨ� ƚŚĞ� ŐĂƐ� ĐŽŶƚĂŝŶƐ� E'>Ɛ͕� ǁŚŽƐĞ� ǀĂůƵĞ� ŝƐ� ůĂƌŐĞůǇ� ŝŶĚĞǆĞĚ� ƚŽ� Žŝů� ƉƌŝĐĞƐ7 (with, for 
example, a value of $40 per barrel for a mix of ethane, butane, propane and condensate), 
ĨŽƌ�ƚŚĞ�ƐĂŵĞ�ǁĞůů�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ŐĂƐ�ƉƌŝĐĞ�ŐŽĞƐ�ĚŽǁŶ�ƚŽ�ΨϭͬD�ƚƵ�ĨŽƌ�ŐĂƐ�ǁŝƚŚ�Ă�ϰϬй�ůŝƋƵŝĚ�
ĐŽŶƚĞŶƚ� ;ĐĂůĐƵůĂƚĞĚ� ŽŶ� ĂŶ� ĞŶĞƌŐǇͲĞƋƵŝǀĂůĞŶƚ� ďĂƐŝƐͿ� ;&ŝŐƵƌĞ� ϰ͘ϳͿ͘� ^Ž�ǁĞƚ� ŐĂƐ� ƉůĂǇƐ�ǁŝƚŚ�
ůŝƋƵŝĚ�ĐŽŶƚĞŶƚ�ŝŶ�ĞǆĐĞƐƐ�ŽĨ�Ϯϱй�ĂƌĞ�ƉƌŽĮƚĂďůĞ�ĞǀĞŶ�Ăƚ�ĐƵƌƌĞŶƚ�,ĞŶƌǇ�,Ƶď�ŐĂƐ�ƉƌŝĐĞƐ͘�dŚĞ�
ƌĞƐƵůƟŶŐ�ďŝĂƐ�ƚŽǁĂƌĚƐ�ĞǆƉůŽŝƚĂƟŽŶ�ŽĨ�ůŝƋƵŝĚͲƌŝĐŚ�ƐŚĂůĞ�ŐĂƐ�ƉůĂǇƐ�ďŽŽƐƚƐ�E'>Ɛ�ƉƌŽĚƵĐƟŽŶ�
ŝŶ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ͕�ǁŝƚŚ�ŽƵƌ�ƉƌŽũĞĐƟŽŶ�ƉĞĂŬŝŶŐ�Ăƚ�ϯ�ŵďͬĚ�ŝŶ�ϮϬϮϬ͘�/Ŷ�ƚŚĞ�ůĂƩĞƌ�ƉĂƌƚ�ŽĨ�
ƚŚĞ�ƉƌŽũĞĐƟŽŶ�ƉĞƌŝŽĚ͕�ŚŽǁĞǀĞƌ͕ �ǁĞ�ĞǆƉĞĐƚ�ƚŚĞ�ƌŝĐŚĞƐƚ�ŐĂƐ�ƚŽ�ďĞŐŝŶ�ƚŽ�ďĞ�ĚĞƉůĞƚĞĚ͕�ǁŝƚŚ�
Ă�ƌĞƐƵůƟŶŐ�ŵŽǀĞ�ďĂĐŬ�ƚŽǁĂƌĚƐ�ĚƌŝĞƌ�ŐĂƐ�ƉƌŽĚƵĐƟŽŶ�;Ă�ĐŽŶƐŝĚĞƌĂƟŽŶ�ƚŚĂƚ�ƵŶĚĞƌƉŝŶƐ�ŽƵƌ�
ĂƐƐƵŵƉƟŽŶ�ŽĨ�ƌŝƐŝŶŐ�ŶĂƚƵƌĂů�ŐĂƐ�ƉƌŝĐĞƐ�ŝŶ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐͿ͘

Figure 4.7 ٲ  Relationship between break-even price (gas price needed 
to recover well costs) and the liquid content of the gas 
produced
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Žŝů�;ŝĨ�ŵŽƌĞ�ƚŚĂŶ�ϱϬй�ŽĨ�ƚŚĞ�ĞŶĞƌŐǇ�ĐŽŶƚĞŶƚ�ŝƐ�ŝŶ�ƚŚĞ�ůŝƋƵŝĚ͕�Ă�ǁĞůů�ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ƚŽ�ďĞ�ĂŶ�
Žŝů�ǁĞůůͿ͘�/Ŷ�ƚŚĞƐĞ�ĐĂƐĞƐ͕�ŐĂƐ�ŝƐ�ĞƐƐĞŶƟĂůůǇ�Ă�ĨƌĞĞ�ďǇͲƉƌŽĚƵĐƚ�;ĂƉĂƌƚ�ĨƌŽŵ�ƐĞƉĂƌĂƟŽŶ�ĂŶĚ�
ƉƌŽĐĞƐƐŝŶŐ�ĐŽƐƚƐͿ͘��ƐƐƵŵŝŶŐ�ĂŶ�ĂǀĞƌĂŐĞ�ŐĂƐ�ĐŽŶƚĞŶƚ�ŽĨ�Ϯϱй�ĨŽƌ�ůŝŐŚƚ�ƟŐŚƚ�Žŝů�ǁĞůůƐ͕�ŽƵƌ�
ůŝŐŚƚ�ƟŐŚƚ�Žŝů�ƉƌŽũĞĐƟŽŶƐ�ĂĐĐŽƵŶƚ�ĨŽƌ�ĂŶ�ĂĚĚŝƟŽŶĂů�Ϯϱ�ďĐŵ�ŽĨ�ŐĂƐ�ƚŽ�ƚŚĞ�h^�ŵĂƌŬĞƚ�ŝŶ�
ϮϬϭϱ͕�ƌŝƐŝŶŐ�ƚŽ�ϯϱ�ďĐŵ�ŝŶ�ϮϬϮϱ͕�ŽŶ�ƚŚĞ�ĂƐƐƵŵƉƟŽŶ�ƚŚĂƚ�ƚŚĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŝƐ�ĚĞǀĞůŽƉĞĚ�
ƚŽ�ŵĂƌŬĞƚ�ƚŚĞ�ĂƐƐŽĐŝĂƚĞĚ�ŐĂƐ�ƌĂƚŚĞƌ�ƚŚĂŶ�ũƵƐƚ�ŇĂƌĞ�ŝƚ͘

ϲ͘ഩϭ�D�ƚƵ�ĐŽƌƌĞƐƉŽŶĚƐ�ƚŽ�ĂďŽƵƚ�ϭ�ϬϬϬ�ĐƵďŝĐ�ĨĞĞƚ�ĨŽƌ�ĚƌǇ�ŐĂƐ͘
ϳ͘ഩZĂƉŝĚ� ŐƌŽǁƚŚ� ŝŶ�E'>Ɛ� ŝŶ�EŽƌƚŚ��ŵĞƌŝĐĂ�ŚĂƐ�ĚĞͲůŝŶŬĞĚ�E'>Ɛ� ĂŶĚ�Žŝů� ƉƌŝĐĞƐ� ĨŽƌ� ƚŚĞ�ŵŽŵĞŶƚ͕� ďƵƚ� ƚŚĞƐĞ�ŵĂǇ�
reconnect when investment in petrochemical plants and refineries to use more NGL feedstock materialises.
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The higher the oil price goes, the lower the gas price becomes. 

IEA WEO2012	




Indicacve	
  economics	
  of	
  LNG	
  exports	
  
from	
  the	
  United	
  States	
  

0	
  

2	
  

4	
  

6	
  

8	
  

10	
  

12	
  

14	
  

16	
  

2011	
   2020	
   2011	
   2020	
  
US	
  Gulf	
  coast	
  to	
  Europe	
   US	
  Gulf	
  coast	
  to	
  Japan**	
  

$1.4	
  
$6.1	
   $4.3	
  

$0.9	
  

Import	
  price	
  

Net-­‐back	
  margin	
  

Regasificacon	
  

Shipping	
  

Liquefaccon*	
  

Henry	
  Hub	
  price	
  

Do
lla
rs
	
  p
er
	
  M

Bt
u	
  

At	
  both	
  current	
  prices	
  and	
  those	
  assumed	
  for	
  2020,	
  LNG	
  exports	
  from	
  the	
  US	
  
would	
  be	
  profitable,	
  especially	
  to	
  Asian	
  markets	
  

IEA WEO2012	


22 



Descnacon	
  clauses	
  and	
  inefficient	
  trade	
  with	
  
Europe	
  is	
  a	
  USD	
  10	
  billion	
  burden	
  on	
  Japan	
  

Developing a Natural Gas Trading Hub in Asia 
(2013 by IEA )	
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IEEJ  Outlook 2013	


Oil	
  &	
  Gas	
  Price	
  Assumpcons	
  for	
  
IEEJ	
  Outlook	
  2013	
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Winners and Losers of the Shale Revolution	


25 



The “Golden Rules” are principles that can allow governments, industry & other 
stakeholders to address these environmental & social impacts:  
 
1. Measure, disclose & engage  
2. Watch where you drill  
3. Isolate well & prevent leaks  
4. Treat water responsibly  
5. Eliminate venting, minimise flaring & other emissions  
6. Be ready to think big  
7. Ensure a consistently high level of environmental performance  
	


They are “Golden Rules” 
because their application 
can ensure operators have 
a “social license to 
operate”, paving the way 
for a golden age of gas.  
But Cost of gas production 
will increase by 7%. 
	


Golden Rules for a Golden Age of Gas  
	


Bakken	
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Resource estimates vary by several orders of magnitudes, with many falling between 
1000 and 5000 tcm, or between 300 and 1500 years of production at current rates.  The 
USGS estimates that gas hydrates worldwide are more than 10 to 100 times as plentiful 
as US shale gas reserves.  (IEA)	
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Figure 6.15 ٲ  Power generating capacity additions by source in China and 
share of global additions in New Policies Scenario, 2012-2035
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ϮϬϭϭ͘�/ŶƐƚĂůůĞĚ�ĐĂƉĂĐŝƚǇ�ŝŶ�ϮϬϯϱ�ŝŶ�ƚŚĞ��ƵƌŽƉĞĂŶ�hŶŝŽŶ�ŝƐ�ĂůƐŽ�ƌĞǀŝƐĞĚ�ĚŽǁŶ͕�ĨƌŽŵ�ϭϮϵ�'t�
ƚŽ�ϭϮϬ�'t͕�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ƌĞĚƵĐĞĚ�ĐŽŵƉĞƟƟǀĞŶĞƐƐ�ŽĨ�ŶƵĐůĞĂƌ�ƉŽǁĞƌ�ĂŶĚ�ƐůŝŐŚƚůǇ�ŚŝŐŚĞƌ�
ƌĞƟƌĞŵĞŶƚƐ͘�/Ŷ��ŚŝŶĂ͕�ŝƚ� ŝƐ�ĞǆƉĞĐƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŵŽƌĂƚŽƌŝƵŵ�ŽŶ�ŶĞǁ�ĂƉƉƌŽǀĂůƐ�ǁŝůů�ďĞ�ůŝŌĞĚ�
ĂŶĚ� ƚŚĞ� ŶƵĐůĞĂƌ� ƉƌŽŐƌĂŵŵĞ�ǁŝůů� ƉƌŽĐĞĞĚ� ĂƐ� ƉůĂŶŶĞĚ͘� �ƚ� ƉƌĞƐĞŶƚ͕� ƚŚĞƌĞ� ĂƌĞ� ϲϰ� ƌĞĂĐƚŽƌƐ�
ƵŶĚĞƌ�ĐŽŶƐƚƌƵĐƟŽŶ�ŝŶ�ƚŚĞ�ǁŽƌůĚ͕�ƚŽƚĂůůŝŶŐ�ϲϲ�'t�ŽĨ�ĐĂƉĂĐŝƚǇ͘

Figure 6.7 ٲ  Nuclear power capacity by region in the New Policies Scenario
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Nuclear Power will expand even after the Fukushima.  
Safety is the issue.	


IEA WEO2012	


In aggregate, world nuclear capacity reaches 580GW in 2035, 50GW lower from 
2011 WEO.  Production rises from 2756TWh to 4370TWh, almost 60% 
increase, though the share in total generation falls from 13% to 12%.	
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Time	
  for	
  G4	
  Reactors:	
  Integral	
  Fast	
  Reactor	
  
and	
  Pyroprocessing	
  

IFR has features as Inexhaustible Energy Supply ,Inherent Passive Safety ,Long-term Waste 
Management Solution , Proliferation-Resistance , Economic Fuel Cycle Closure. 
High level waste reduces radioactivity in 300 years while LWR spent fuel takes 100,000 years. 
	


Dr. YOON IL CHANG 
 Argonne National Laboratory  
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The	
  mulcple	
  benefits	
  of	
  renewables	
  
come	
  at	
  a	
  cost:	
  	
  Subsidy	
  Lock-­‐In	
  	
  	
  

Renewable	
  subsidies	
  were	
  $88	
  billion	
  in	
  2011;	
  over	
  half	
  the	
  $4.8	
  trillion	
  required	
  to	
  
2035	
  has	
  been	
  commiaed	
  to	
  exis0ng	
  projects	
  or	
  is	
  needed	
  to	
  meet	
  2020	
  targets	
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Figure 2.4 ٲ  World primary energy demand per unit of GDP and per capita in 
the New Policies Scenario in selected regions and countries
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Figure 2.14 ٲ  Spending on net imports of fossil fuels in the New Policies 
Scenario
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/Ŷ�ƚŚĞ�EĞǁ�WŽůŝĐŝĞƐ�^ĐĞŶĂƌŝŽ͕�ĐƵŵƵůĂƟǀĞ�ŝŶǀĞƐƚŵĞŶƚ�ŽĨ�Ψϯϳ�ƚƌŝůůŝŽŶ�;ŝŶ�ǇĞĂƌͲϮϬϭϭ�ĚŽůůĂƌƐͿ�
ŝƐ�ŶĞĞĚĞĚ� ŝŶ� ƚŚĞ�ǁŽƌůĚ͛Ɛ�ĞŶĞƌŐǇ� ƐƵƉƉůǇ� ƐǇƐƚĞŵ�ŽǀĞƌ�ϮϬϭϮͲϮϬϯϱ͕�Žƌ�Ψϭ͘ϲ� ƚƌŝůůŝŽŶ�ƉĞƌ�ǇĞĂƌ�
ŽŶ�ĂǀĞƌĂŐĞ�;dĂďůĞ�Ϯ͘ϱͿ͘�dŚŝƐ�ŝŶĐůƵĚĞƐ�ŝŶǀĞƐƚŵĞŶƚ�ƚŽ�ĞǆƉĂŶĚ�ƐƵƉƉůǇ�ĐĂƉĂĐŝƚǇ�ĂŶĚ�ƚŽ�ƌĞƉůĂĐĞ�
ĞǆŝƐƟŶŐ� ĂŶĚ� ĨƵƚƵƌĞ� ƐƵƉƉůǇ� ĨĂĐŝůŝƟĞƐ� ƚŚĂƚ�ǁŝůů� ďĞ� ĞǆŚĂƵƐƚĞĚ� Žƌ� ďĞĐŽŵĞ� ŽďƐŽůĞƚĞ͖� ŝƚ� ĚŽĞƐ�
ŶŽƚ� ŝŶĐůƵĚĞ� ĚĞŵĂŶĚͲƐŝĚĞ� ƐƉĞŶĚŝŶŐ͕� ƐƵĐŚ� ĂƐ� ŽŶ� ƉƵƌĐŚĂƐŝŶŐ� ĐĂƌƐ͕� Ăŝƌ� ĐŽŶĚŝƟŽŶĞƌƐ� ĂŶĚ�
ƌĞĨƌŝŐĞƌĂƚŽƌƐ͘�dŚŝƐ�ůĂƌŐĞ�ƐƵŵ͕�ŝŶ�ĂďƐŽůƵƚĞ�ƚĞƌŵƐ͕�ĂŵŽƵŶƚƐ�ƚŽ�ϭ͘ϱй�ŽĨ�ŐůŽďĂů�'�W�ŽŶ�ĂǀĞƌĂŐĞ�
ƚŽ�ϮϬϯϱ�ĂŶĚ�ĮŶĂŶĐŝŶŐ�ŝƚ�ŝŶ�Ă�ƟŵĞůǇ�ŵĂŶŶĞƌ�ǁŝůů�ĚĞƉĞŶĚ�ŽŶ�ĂƩƌĂĐƟǀĞ�ŝŶǀĞƐƚŵĞŶƚ�ĐŽŶĚŝƟŽŶƐ͕�
ŶŽƚĂďůǇ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƚŚĞ�ƌĞƚƵƌŶ�ĂǀĂŝůĂďůĞ�ŽŶ�ŝŶǀĞƐƚŵĞŶƚ͘
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ŐůŽďĂůůǇ͕�ƐŽ�ĐŽŶƐƵŵĞƌƐ�ŝŶ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�ǁŝůů�ĐŽŶƟŶƵĞ�ƚŽ�ĨĞĞů�ƚŚĞ�ĞīĞĐƚƐ�ŽĨ�ǁŽƌůĚǁŝĚĞ�
ƉƌŝĐĞ�ŇƵĐƚƵĂƟŽŶƐ͘�DŽƌĞŽǀĞƌ͕ �ƚŚĞƌĞ�ŝƐ�ŶŽƚ�ŶĞĐĞƐƐĂƌŝůǇ�Ă�ĚŝƌĞĐƚ�ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁĞĞŶ�ůĞǀĞůƐ�ŽĨ�
ŝŵƉŽƌƚ�ĚĞƉĞŶĚĞŶĐǇ�ĂŶĚ�ƚŚĞ�ƐĞĐƵƌŝƚǇ�Žƌ�ŝŶƐĞĐƵƌŝƚǇ�ŽĨ�ĞŶĞƌŐǇ�ƐƵƉƉůǇ͘�

Figure 2.17 ٲ  Reductions in net oil imports in the United States by source in 
the New Policies Scenario
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dŚĞ�ŝŵƉĂĐƚ�ŽĨ�ƵŶĐŽŶǀĞŶƟŽŶĂů�ŐĂƐ�

dŚĞ� ƐƵƌŐĞ� ŝŶ� ƵŶĐŽŶǀĞŶƟŽŶĂů� ŐĂƐ� ƉƌŽĚƵĐƟŽŶ� ŚĂƐ� ďĞĞŶ� Ă� ŐĂŵĞͲĐŚĂŶŐŝŶŐ� ĚĞǀĞůŽƉŵĞŶƚ�
ŝŶ� EŽƌƚŚ� �ŵĞƌŝĐĂŶ� ŶĂƚƵƌĂů� ŐĂƐ� ŵĂƌŬĞƚƐ͕� ďƌŝŶŐŝŶŐ� ƉƌŝĐĞƐ� ƚŽ� ŚŝƐƚŽƌŝĐ� ůŽǁƐ� ĂŶĚ� ŝŵƉƌŽǀŝŶŐ�
ĚƌĂŵĂƟĐĂůůǇ� ƚŚĞ� ĐŽŵƉĞƟƟǀĞŶĞƐƐ� ŽĨ� ŐĂƐ� ĂŐĂŝŶƐƚ� ŽƚŚĞƌ� ĨƵĞůƐ͘� EĂƚƵƌĂů� ŐĂƐ� ŝƐ� ŶŽǁ�ŵĂŬŝŶŐ�
Ă� ƐƵďƐƚĂŶƟĂů� ĂĚĚŝƟŽŶĂů� ĐŽŶƚƌŝďƵƟŽŶ� ƚŽ�ĞĐŽŶŽŵŝĐ�ĂĐƟǀŝƚǇ� ĂŶĚ�ĞŵƉůŽǇŵĞŶƚ͕�ďŽƚŚ�ǁŝƚŚŝŶ�
ƚŚĞ� ĞŶĞƌŐǇ� ŝŶĚƵƐƚƌǇ� ĂŶĚ�ďǇ� ůŽǁĞƌŝŶŐ� ĞŶĞƌŐǇ� ĐŽƐƚƐ� ĨŽƌ� ŽƚŚĞƌ� ŝŶĚƵƐƚƌŝĂů� ƐĞĐƚŽƌƐ͘�tŚĞƌĞ� ŝƚ�
ƌĞƉůĂĐĞƐ�ĐŽĂů͕�ĂƐ�ŝŶ�ƉŽǁĞƌ�ŐĞŶĞƌĂƟŽŶ͕�ŶĂƚƵƌĂů�ŐĂƐ�ŚĂƐ�ĂůƐŽ�ĐŽŶƚƌŝďƵƚĞĚ�ƚŽ�Ă�ĚĞĐůŝŶĞ�ŝŶ�h^�
ĞŵŝƐƐŝŽŶƐ�ŽĨ��KϮ͘�dŚĞ�ŝŵƉĂĐƚ�ŽŶ�ĞŶĞƌŐǇ�ĐŽƐƚƐ�ŝƐ�ĨĞůƚ�ďŽƚŚ�ĚŝƌĞĐƚůǇ�ĂŶĚ�ǀŝĂ�ĞůĞĐƚƌŝĐŝƚǇ�ƉƌŝĐĞƐ͕�
ǁŚŝĐŚ�ĂƌĞ�ůŽǁĞƌ�ƚŚĂŶ�ŝŶ�ŵĂŶǇ�ŽƚŚĞƌ�/���ĐŽƵŶƚƌŝĞƐ͘��ůƚŚŽƵŐŚ�ĞŶĞƌŐǇ�ƌĞƉƌĞƐĞŶƚƐ�ŽŶůǇ�Ă�ƐŵĂůů�
ƐŚĂƌĞ�ŽĨ� ĐŽƐƚƐ� ĨŽƌ�ŵŽƐƚ�h^�ŵĂŶƵĨĂĐƚƵƌĞƌƐ͕� Ă� ĐŽŵƉĞƟƟǀĞ� ƐŽƵƌĐĞ�ŽĨ� ŐĂƐ� ĐĂŶ�ďĞ� Ă� ĐƌƵĐŝĂů�
ĐŽŶƐŝĚĞƌĂƟŽŶ�ŝŶ�ĂƩƌĂĐƟŶŐ�ŝŶǀĞƐƚŵĞŶƚ�ŝŶ�ĞŶĞƌŐǇͲŝŶƚĞŶƐŝǀĞ�ŵĂŶƵĨĂĐƚƵƌŝŶŐ͘�dŚŝƐ�ĐĂŶ�ďĞ�ƚŚĞ�
ĐĂƐĞ� ĨŽƌ�ĂůƵŵŝŶŝƵŵ͕�ƉĂƉĞƌ�Žƌ� ŝƌŽŶ�ĂŶĚ� ƐƚĞĞů͕�Žƌ� ŝŶ� ŝŶĚƵƐƚƌŝĞƐ� ƌĞƋƵŝƌŝŶŐ�ŐĂƐ�ĂƐ� ĨĞĞĚƐƚŽĐŬ͕�
ƐƵĐŚ�ĂƐ�ƚŚĞ�ƉĞƚƌŽĐŚĞŵŝĐĂůƐ�ƐĞĐƚŽƌ͕ �ǁŚĞƌĞ�ĨĞĞĚƐƚŽĐŬ�ĐŽƐƚƐ�ĐĂŶ�ƌĞƉƌĞƐĞŶƚ�ŽǀĞƌ�ϴϬй�ŽĨ�ƚŽƚĂů�
ŽƉĞƌĂƟŶŐ�ĞǆƉĞŶƐĞƐ͘�

�ĞǀĞůŽƉŵĞŶƚƐ�ŝŶ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�ŚĂǀĞ�ŚĂĚ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ŝŵƉĂĐƚ�ŽŶ�ŐůŽďĂů�ĞŶĞƌŐǇ�ŵĂƌŬĞƚƐ͘�
:ƵƐƚ�Ă�ĨĞǁ�ǇĞĂƌƐ�ĂŐŽ͕�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ�ǁĂƐ�ĞǆƉĞĐƚĞĚ�ƚŽ�ďĞĐŽŵĞ�Ă�ŵĂũŽƌ�ŝŵƉŽƌƚĞƌ�ŽĨ�>E'͘�
/ŶƐƚĞĂĚ͕�>E'�ŝŵƉŽƌƚƐ�ŚĂǀĞ�ƐŚƌƵŶŬ�ƚŽ�Ă�ƟŶǇ�ƉƌŽƉŽƌƟŽŶ�ŽĨ�ĚĞŵĂŶĚ�ĂŶĚ�ƚŚĞ�hŶŝƚĞĚ�̂ ƚĂƚĞƐ�ĂŶĚ�
�ĂŶĂĚĂ�ĂƌĞ�ƐĞƚ�ƚŽ�ďĞĐŽŵĞ�>E'�ĞǆƉŽƌƚĞƌƐ�ŽŶĐĞ�ƚŚĞ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŝƐ�ŝŶ�ƉůĂĐĞ�ŝŶ�ƚŚĞ�ŵŝĚĚůĞ�ŽĨ�
ƚŚŝƐ�ĚĞĐĂĚĞ͘�WƌŽũĞĐƚƐ�ƚŚĂƚ�ǁĞƌĞ�ďĞŝŶŐ�ƵŶĚĞƌƚĂŬĞŶ�ŝŶ�ĞǆƉŽƌƟŶŐ�ĐŽƵŶƚƌŝĞƐ�ǁŝƚŚ�Ă�ǀŝĞǁ�ƚŽ�ƚŚĞ�
EŽƌƚŚ��ŵĞƌŝĐĂŶ�ŵĂƌŬĞƚ�ŚĂǀĞ�ŚĂĚ�ƚŽ�ƐĞĞŬ�ĂůƚĞƌŶĂƟǀĞ�ĚĞƐƟŶĂƟŽŶƐ͕�ĂůůŽǁŝŶŐ�ŽƚŚĞƌ�ŝŵƉŽƌƚĞƌƐ�
ƚŽ� ďĞŶĞĮƚ� ĨƌŽŵ� ƌĞůĂƟǀĞůǇ� ƉůĞŶƟĨƵů� >E'� ƐƵƉƉůŝĞƐ͘� dŚŝƐ� ŚĂƐ� ƉƌĞƐĞŶƚĞĚ� Ă� ĐŚĂůůĞŶŐĞ� ƚŽ� ŐĂƐ�
ĞǆƉŽƌƚĞƌƐ�ƐĞůůŝŶŐ�ŐĂƐ�ŽŶ�ĂŶ�ŽŝůͲŝŶĚĞǆĞĚ�ƉƌŝĐĞ�ďĂƐŝƐ�ƵŶĚĞƌ� ůŽŶŐͲƚĞƌŵ�ĐŽŶƚƌĂĐƚƐ͘�dŚĞǇ�ŚĂǀĞ�
ĨŽƵŶĚ� ƚŚĂƚ�ďƵǇĞƌƐ�ǁĞƌĞ�ŶŽƚ�ŽŶůǇ�ĞǆĞƌĐŝƐŝŶŐ�ĂŶǇ�ŇĞǆŝďŝůŝƚǇ�ƵŶĚĞƌ� ƚŚĞ�ĐŽŶƚƌĂĐƚƐ� ƚŽ� ƌĞĚƵĐĞ�
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dŚĞ� W>�s� ŵĂƌŬĞƚ� ƌĞŵĂŝŶƐ� ĚŽŵŝŶĂƚĞĚ� ďǇ� ŝŶƚĞƌŶĂů� ĐŽŵďƵƐƟŽŶ� ĞŶŐŝŶĞ� ;/��Ϳ� ǀĞŚŝĐůĞƐ� ŝŶ�
ƚŚĞ�EĞǁ�WŽůŝĐŝĞƐ�^ĐĞŶĂƌŝŽ͕�ďƌŽĂĚůǇ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƉƌŽũĞĐƟŽŶƐ�ŝŶ�ůĂƐƚ�ǇĞĂƌ͛Ɛ�WEO͘��Ǉ�
ϮϬϯϱ͕� ĂƌŽƵŶĚ� ƚŚƌĞĞͲƋƵĂƌƚĞƌƐ� ŽĨ� Ăůů� ǀĞŚŝĐůĞƐ� ƐŽůĚ� ĂƌĞ� ĐŽŶǀĞŶƟŽŶĂů� /��� ǀĞŚŝĐůĞƐ͕� ĨŽůůŽǁĞĚ�
ďǇ�ŚǇďƌŝĚƐ�Ăƚ�ŵŽƌĞ�ƚŚĂŶ�ϮϬй͕�ĂŶĚ�ŶĂƚƵƌĂů�ŐĂƐ�ǀĞŚŝĐůĞƐ͕�Ăƚ�ϯй͘��ůĞĐƚƌŝĐ�ǀĞŚŝĐůĞƐ�;�sƐͿ�ĂŶĚ�
ƉůƵŐͲŝŶ�ŚǇďƌŝĚƐ�ƌĞĂĐŚ�Ă�ĐŽŵďŝŶĞĚ�ƐŚĂƌĞ�ŽĨ�ϰй�ŝŶ�ϮϬϯϱ͘��ǀĞŶ�ƚŚŽƵŐŚ�ƚŚĞƌĞ�ŚĂǀĞ�ďĞĞŶ�ƌĞĐĞŶƚ�
ƉŽůŝĐǇ� ĚŝƐĐƵƐƐŝŽŶƐ� ŝŶ� /ŶĚŝĂ� ĂďŽƵƚ� ĂĚŽƉƟŶŐ� Ă� ƚĂƌŐĞƚ� ŽĨ� ϲͲϳ�ŵŝůůŝŽŶ� �sƐ� ďǇ� ϮϬϮϬ� ƵŶĚĞƌ� Ă�
EĂƟŽŶĂů��ůĞĐƚƌŝĐ�DŽďŝůŝƚǇ�DŝƐƐŝŽŶ͕�ƉŽůŝĐǇ�ƐƵƉƉŽƌƚ�ŐĞŶĞƌĂůůǇ�ŝƐ�ŶŽƚ�ƐƵĸĐŝĞŶƚ�ǇĞƚ�ƚŽ�ŐĞŶĞƌĂƚĞ�
ĞǆƉĞĐƚĂƟŽŶƐ�ŽĨ�ŚŝŐŚĞƌ�ůĞǀĞůƐ�ŽĨ��s�ŵĂƌŬĞƚ�ƉĞŶĞƚƌĂƟŽŶ�;/��͕�ϮϬϭϭͿ͘�

Figure 3.6 ٲ� �3/'9�ÁHHW�LQ�VHOHFWHG�UHJLRQV�LQ�WKH�1HZ�3ROLFLHV�6FHQDULR
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Special topic: heavy freight road transport

Road freight plays a key role in global transport demand for oil in the New Policies Scenario, 
ĂĐĐŽƵŶƟŶŐ�ĨŽƌ�ĂůŵŽƐƚ�ϰϬй�ŽĨ�ƚŚĞ�ŽǀĞƌĂůů�ŝŶĐƌĞĂƐĞ�ŝŶ�ĚĞŵĂŶĚ�ďĞƚǁĞĞŶ�ϮϬϭϭ�ĂŶĚ�ϮϬϯϱ͘�dŽƚĂů�
ƌŽĂĚ�ĨƌĞŝŐŚƚ�Žŝů�ĐŽŶƐƵŵƉƟŽŶ�;ŝŶĐůƵĚŝŶŐ�ƚƌƵĐŬƐ�ĂŶĚ� ůŝŐŚƚ�ĐŽŵŵĞƌĐŝĂů�ǀĞŚŝĐůĞƐ3) rises from 
ϭϯ�ŵďͬĚ�ŝŶ�ϮϬϭϭ�ƚŽ�ϭϴ�ŵďͬĚ�ŝŶ�ϮϬϯϱ͕�ĂƉƉƌŽĂĐŚŝŶŐ�ƚŚĞ�ůĞǀĞů�ŽĨ�W>�sƐ�ƚŽĚĂǇ͘�/Ŷ�ƌĞĐŽŐŶŝƟŽŶ�
of the growing importance of road freight, we summarise below the results of a detailed 
ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƉƌŽƐƉĞĐƚƐ�ĨŽƌ�ƚŚĞ�ƐĞĐƚŽƌ�ƵŶĚĞƌƚĂŬĞŶ�ĨŽƌ�ƚŚŝƐ�ǇĞĂƌ͛Ɛ�Outlook.

/Ŷ�ƉƌŝŶĐŝƉůĞ͕�ŐŽŽĚƐ�ĐĂŶ�ďĞ�ĐĂƌƌŝĞĚ�ďǇ�Ăůů�ŵĂŝŶ�ŵŽĚĞƐ�ŽĨ�ƚƌĂŶƐƉŽƌƚ�ʹ�ƌŽĂĚ͕�ƌĂŝů͕�ƐŚŝƉƉŝŶŐ�Žƌ�
ĂǀŝĂƟŽŶ͘�/Ŷ�ƉƌĂĐƟĐĞ͕�ƚŚĞƌĞ�ĂƌĞ�Ă�ŶƵŵďĞƌ�ŽĨ�ĨĂĐƚŽƌƐ�ǁŚŝĐŚ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ŵŽƐƚ�ĂƉƉƌŽƉƌŝĂƚĞ�
ŵŽĚĞ�ĨŽƌ� ĨƌĞŝŐŚƚ͕� ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ƐƉĞĞĚ�ŽĨ�ĚĞůŝǀĞƌǇ͕� ƚŚĞ�ƐŝǌĞ�ĂŶĚ�ǁĞŝŐŚƚ�ŽĨ�ŐŽŽĚƐ�
and the availability and capacity of infrastructure for point-to-point delivery. While rail 
is the predominant mode of freight transport in large countries, like the United States, 
�ŚŝŶĂ�Žƌ�ZƵƐƐŝĂ͕�ŐŽŽĚƐ�ĂƌĞ�ŵŽƌĞ�ŽŌĞŶ�ƚƌĂŶƐƉŽƌƚĞĚ�ďǇ�ǀĂŶƐ�ĂŶĚ�ƚƌƵĐŬƐ�ŝŶ�ĚĞŶƐĞůǇ�ƉŽƉƵůĂƚĞĚ�
countries, such as in Europe, or in regions with a low density of rail networks, like Africa 
;/��͕�ϮϬϬϵͿ͘�/Ŷ�Ăůů�ĐĂƐĞƐ͕�ŚŽǁĞǀĞƌ͕ �ĮŶĂů�ĚĞůŝǀĞƌǇ�ŝƐ�ŵĂĚĞ�ŵŽƐƚůǇ�ďǇ�ƌŽĂĚ͘

ϯ͘ഩ�&ƌĞŝŐŚƚ�ƚƌƵĐŬƐ�ĂƌĞ�Ă�ƚǇƉĞ�ŽĨ�ŚĞĂǀǇͲĚƵƚǇ�ǀĞŚŝĐůĞ͕�ƚŚĞ�ŽƚŚĞƌ�ƚǇƉĞ�ďĞŝŶŐ�ďƵƐĞƐ͘�>ŝŐŚƚͲĚƵƚǇ�ǀĞŚŝĐůĞƐ�;>�sƐͿ�ĂƌĞ�ƐƉůŝƚ�
between commercial (LCVs) and passenger vehicles (PLDVs). For the purpose of this chapter, we define a truck 
as a commercial freight vehicle with a gross vehicle weight of more than 3.5 tonnes. We refer to heavy freight 
trucks as trucks with a gross vehicle weight of more than 16 tonnes. 
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Figure 2.13 ٲ  Economic value of fossil-fuel consumption subsidies by fuel for 
top 25 countries, 2011
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In 2011, fossil-fuel consumption 
subsidies worldwide are estimated to 
have totalled $523 billion, $111 
billion higher than in 2010, at a 
weighted-average rate of 24%  
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Diversity and Connectivity for  Energy Security  

Nuclear	
  is	
  an	
  important	
  op0on	
  for	
  countries	
  with	
  limited	
  indigenous	
  energy	
  resources	
  .	
  
EU	
  is	
  aiming	
  at	
  Collec0ve	
  Energy	
  Security	
  by	
  power	
  grid	
  and	
  pipeline	
  connec0ons.	
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Blue Print for North East Asia Gas & Pipeline Infrastructure	
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Comprehensive Energy Security Policies for Asia	


•  The Shale Gas Revolution changes the global energy market. Golden Age of Natural Gas will 
come with golden rules including sustainability requirements and a new pricing formula. 
Russia remains as a key player with pipelines.  LNG exports from North America including 
Alaska may be a game-changer.  

•  Energy Security for the 21st Century must be Collective and Comprehensive Electricity Supply  
Security under sustainability constraints.  EU`s connectivity approach can be a model 
especially for Asia.  Contingency Plan is needed for imminent Iranian Crisis.  China and India 
should join the IEA.  Need for the North East Asian Energy Security Forum  

•  Energy Efficiency and Demand side measures are key for China and India.  Fossil fuel 
subsidies be eliminated gradually. 

•  Nuclear Power will continue to play a major role in the world.  Japan’s role after Fukushima is 
to share the lessons learned for safer Nuclear Power deployment in Asia and elsewhere. 

•  For Coal and to a lesser extent for Gas to remain the backbone of power supply, CCS 
readiness & highly efficient power plants are needed.  

•  New technologies help; Hydrogen economy,  Methane-hydrate , Super-conductivity grid., EVs, 
Smart Grids, Storage, 4G Reactors like Integral Fast Reactor, etc.    

	


Conclusions	
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