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Electrification of the U.S. EconomyElectrification of the U.S. Economy
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World Oil PricesWorld Oil Prices
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Oil IntensityOil Intensity

Data Source: WB-2004, BP-2005
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Proved Oil Reserves, 2004 (R/P ratio)Proved Oil Reserves, 2004 (R/P ratio)

Source: BP Statistical Review of World Energy. 2005
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Source: USGS
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Hubbert’sHubbert’s Peak: United StatesPeak: United States

Source: Deffeyes, Kenneth S. Hubbert’s Peak: The Impending World Oil Shortage. Princeton: Princeton University Press. 2001. 
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Est. World Oil Production 1850Est. World Oil Production 1850--20202020

Lower Curve assumes 1.8 trillion barrels

Upper curve assumes 2.1 trillion barrels

Source: Deffeyes, Kenneth S. Hubbert’s Peak: The Impending World Oil Shortage. Princeton: Princeton University Press. 2001. 
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World Oil Consumption and ProductionWorld Oil Consumption and Production

World Oil Consumption and Production: 
Historical and Selected Projections
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Shares Of Liquid Reserves ordered by Shares Of Liquid Reserves ordered by 
controlling firm (2003) controlling firm (2003) 

Figure 2. Data Source: Energy Intelligence (2005)
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(14th)
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Oil Production: Worldwide and OPECOil Production: Worldwide and OPEC

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

19
65

19
67

19
69

19
71

19
73

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

Year

th
ou

sa
nd

 b
ar

re
ls

 p
er

 d
ay

World Production

OPEC Production

OPEC Share of World Production

0%
10%
20%
30%
40%
50%
60%

19
65

19
68

19
71

19
74

19
77

19
80

19
83

19
86

19
89

19
92

19
95

19
98

20
01

year

pe
rc

en
t



Program on Energy and Sustainable Development - http://pesd.stanford.edu/ 14

Sources of Increased DemandSources of Increased Demand

Growth in World Oil Demand
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AlcoholAlcohol Production from Sugar CaneProduction from Sugar Cane
((thousandsthousands ofof barrelsbarrels ofof oiloil equivalentequivalent per per dayday))
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Brazil’s Oil Production & Consumption over timeBrazil’s Oil Production & Consumption over time

Source: BP 2004
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Electrification of the U.S. EconomyElectrification of the U.S. Economy
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US Gas Prices Linked to Oil ProductsUS Gas Prices Linked to Oil Products

Source: US EIA, energycentral.com
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Gas Resources and Potential DemandGas Resources and Potential Demand

White: where the lights are on, satellite imagery
Blue Red : Gas resources, with increasing size (USGS)
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LNG TransportLNG Transport
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Trinidad’s Atlantic LNG Cargoes Already Follow USTrinidad’s Atlantic LNG Cargoes Already Follow US--
Spain Price DifferentialSpain Price Differential
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US LNG Import Capacity UtilizationUS LNG Import Capacity Utilization
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European Gas Imports: Russia & AlgeriaEuropean Gas Imports: Russia & Algeria
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US Combined Cycle Capacity Factors:US Combined Cycle Capacity Factors:
Impact of Overbuilding and High Fuel PricesImpact of Overbuilding and High Fuel Prices

Source: EPRI Reference: Report 1008329, forthcoming Gas Market Transition: Impacts of Power Generation on Gas 
Pricing Dynamics [EPRI Program 67A]; update in March P67 newsletter on new power plants
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A Coal Mine in WyomingA Coal Mine in Wyoming
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The Navajo power plant, Page, AZ
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Growth in Electricity from Coal: United StatesGrowth in Electricity from Coal: United States

Source: U.S. EIA Annual Energy Outlook 2006
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Nuclear Power: A Fresh Start?Nuclear Power: A Fresh Start?

Cattenom, France 
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Tokyo Electricity Demand & Solar Supply PotentialTokyo Electricity Demand & Solar Supply Potential

Additional source: Arnulf Gruebler
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Exergy Flow of Planet Earth (TW)Exergy Flow of Planet Earth (TW)

Source: W. Hermann, GCEP Systems Analysis Group 2004.

Current Global Exergy Usage Rate ~ 15 TW (0.5 ZJ per year)

80900

80900/15 = 5393(1 ZJ = 1021J)
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U.S. Wind Plant Capacity Factors, 2004U.S. Wind Plant Capacity Factors, 2004
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Trends in Fossil Carbon EmissionsTrends in Fossil Carbon Emissions
(Trajectories and Kyoto Commitments)(Trajectories and Kyoto Commitments)
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Trends in Fossil Carbon EmissionsTrends in Fossil Carbon Emissions
(Trajectories and Kyoto Commitments)(Trajectories and Kyoto Commitments)
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“Carbon Intensity” of the U.S. Economy (1800-1999)
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Carbon Intensity of Major Economies
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Integrated Gasification Combined Cycle (IGCC)Integrated Gasification Combined Cycle (IGCC)

Wabash River Integrated Gasification Combined-Cycle Plant
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Coal: Production & Consumption: 1949Coal: Production & Consumption: 1949--20042004

Source: EIA




