
WORLDWATCH REPORT 184

Powering the 
Low-Carbon Economy:

The Once and Future Roles 
of Renewable Energy 

and Natural Gas

SAYA KITASEI 

LISA MASTNY, EDITOR

WORLDWATCH I NS I I I l'TL



Table of Contents

Summary......................................................................................................................................5

Less Carbon, More Power......................................................................................................... 7

The Rise of Renewable Energy...................................................................................................9

The Renaissance of Natural Gas............................................................................................. 16

Natural Allies in the 21st-Century Grid.................................................................................23

A Bridge to Somewhere........................................................................................................... 30

Catalyzing the Low-Carbon Transition..................................................................................... 33

Endnotes.............................................  36

Index......................................................................................................................................... 42

Figures, Tables, and Sidebars

Figure i. Average Annual Growth in Global Electricity Generation, by Fuel, 2004-08........9

Figure 2. Share of Wind and Solar in Total Electricity Generation, Selected Countries
and Regions, 1990-2008................................................................................................... 12

Figure 3. Share of Global Installed Capacity of Selected Energy Storage Technologies ... 14

Figure 4. Estimated Levelized Cost of Backup Electricity....................................................  15

Figure 5. Share of Global Primary Energy Use, by Energy Source, 1965-2009.................. 17

Figure 6. Natural Gas Share of Primary Energy Use, by Region, 2009.............................. 17

Figure 7. Levelized Cost of Electricity of Selected Plant Technologies................................ 18

Figure 8. U.S. Natural Gas Prices, 1976-2010.......................................................................19

Figure 9. Global Liquefied Natural Gas Exports, Total and as Share of Natural Gas
Consumption, 2001-09..................................................................................................... 21

Figure 10. Lifecycle Greenhouse Gas Emissions from Coal and Natural Gas
Power Plants........................................................................................................................21

Figure 11. Sample ERCOT (Texas) Load Curve, July 8-14, 2009........................................ 23

Figure 12. Levelized Cost of Electricity and Carbon Dioxide Emissions for Selected
Baseload Power Options................................................................................................... 27

Figure 13. U.S. Methane Emissions by Source, 2008........................................................... 31

Table l. Observed Costs Associated with Distributed Generation in the United States ... 28 

Table 2. Performance Characteristics of CHP Technologies.................................................. 28

Sidebar 1. Addressing the Environmental Risks of Unconventional Gas Production........20

Sidebar 2. Wind Integration Hits Turbulence in Colorado.................................................... 25


