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A BRIDGE TOO FAR: BUILDING OFF-RAMPS ON 

THE SHALE GAS SUPERHIGHWAY 

PATRICK PARENTEAU* AND ABIGAIL BARNES** 

 

Owing to past neglect, in the face of the plainest warnings, we have entered 

upon a period of danger . . . . The era of procrastination, of half measures, of 

soothing and baffling expedience of delays, is coming to its close. In its place 

we are entering a period of consequences . . . . We cannot avoid this period, we 

are in it now . . . .” 

Winston Churchill, November 12, 1936, House of Commons 

 

I think we may be going a bridge too far. 

 

British Lieutenant-General Frederick Browning to Field Marshall Bernard 

Montgomery before the failed attempt to breach the German lines in 19441 
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I. INTRODUCTION 

Energy policy in the United States is at a decisive crossroads. In the past five 

years, the nation’s energy landscape has witnessed incredible change as previously 

nonviable reserves of unconventional gas have made their way to market.  Energy 

experts predict that natural gas will serve as a foundation fuel for the
 
twenty-first 

century global economy
2
 and act as a bridge to a new and more climate friendly 

energy sector.
3
 This influx of natural gas raises important questions about the role 

of gas in the coming decades and its impact on the future of energy and the planet’s 

climate. 

 At the same time, the pace of climate change is accelerating: 2012 was offi-

cially the hottest year on record in the continental United States, continuing a trend 

of increasing temperatures over the past 132 years.4 The previous temperature rec-

ord, set in 1998, was shattered last year by a full degree Fahrenheit. Though natural 

variability played a role, many scientists believe that anthropogenic greenhouse 

gases are responsible for this striking increase. Scientists also warned that 2012 was 

probably a foretaste of things to come, as continued warming increases the likeli-

hood of heat extremes and other calamities.5 

 This is the reality of climate change. Unlike the obvious threat of a madman 

bent on global domination—the danger that Churchill warned of—global warming 

poses a more insidious and profound threat. 

 Meeting the challenges of climate change and providing reliable energy to a 

global population approaching nine billion in 2050 will require unprecedented col-

laborative action by governments across the globe. There is mounting evidence that 

climate change is already having a dramatic impact on weather patterns, human 

communities, and natural systems. In some cases, the very survival of nations hing-

es on a global plan to reduce greenhouse gas (“GHG”) emissions, and paramount to 

limiting temperature rise is controlling cumulative emissions—or the total amount 

we dump into the atmosphere in the coming decades.
6
  

 The enormous task of “decarbonizing” the national and global economies 

suggests that any delay to a large-scale transition to a GHG-free energy model 

could accompany significant environmental and economic consequences.
7
 To have 

any chance at hitting the target of 450 parts per million (“ppm”) of CO2 in the at-

                                                           
 2. Daniel Yergin & Robert Ineson, America’s Natural Gas Revolution, WALL ST. J. (Nov. 2, 

2009), http://online.wsj.com/article/SB10001424052748703399204574507440795971268.html.  
 3. Dominic Contreras, Natural Gas as a Bridge to the Future, HARVARD U., BELFER CENTER 

FOR SCI. AND INT’L AFF. (Apr. 11, 2012) http://belfercenter.ksg.harvard.edu/publication/ 

21924/natural_gas_as_a_bridge_to_the_future.html.  
 4. NASA Finds 2012 Sustained Long-Term Climate Warming Trend, NASA (Jan. 15, 2013), 

http://www.nasa.gov/topics/earth/features/2012-temps.html. 

 5. Id. 
 6. David Roberts, The Brutal Logic of Climate Change, GRIST (Dec. 6, 2011), 

http://grist.org/climate-change/2011-12-05-the-brutal-logic-of-climate-change/. 

 7. According to a recent report by Price Waterhouse Cooper, the world must quadruple the cur-
rent rate of decarburization “even to have a reasonable prospect of getting to a 4°C scenario.” PWC, LOW 

CARBON ECONOMY INDEX 2012, TOO LATE FOR TWO DEGREES? (2012), available at http://www.pwc.com/ 

en_GX/gx/low-carbon-economy-index/assets/pwc-low-carbon-economy-index-2012.pdf. The report con-
tains this sobering warning: “We have passed a critical threshold—not once since 1950 has the world 

achieved that rate of decarbonisation in a single year, but the task now confronting us is to achieve it for 39 

consecutive years.” Id. 

http://belfercenter.ksg.harvard.edu/publication/
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mosphere, global emissions must peak as soon as possible and begin a steady de-

scent on the order of three to four percent per year.
8
 Meeting the more ambitious 

350 ppm target recommended by Dr. James Hansen —which the world has already 

surpassed—would require an even more heroic effort.9  

These efforts could be stymied by the recent breakthrough advances in hy-

draulic fracturing (fracking) technologies, which have unlocked huge deposits of 

natural gas in ancient shale deposits. These reserves are being developed at break-

neck speed, which is driving down costs. In April 2012, natural gas prices hit an 

historic low selling for less than two dollars per million British thermal unit 

(“Btu”).
10

  Gas companies are also losing money due to a surplus of gas on the 

market.
11

 This glut prompted billionaire Texas oilman T. Boone Pickens to advise 

the industry to “shut her down” or temper the natural gas frenzy until prices re-

bounded.
12

 Although inventories have waned in the past eight months, the United 

States Energy Information Administration (“EIA”) projects that gas prices will re-

main below four dollars through 2018.
13

 

In certain respects, this surge of natural gas has benefited the environment and 

public health. Low natural gas prices have dramatically altered the energy mix in 

the electricity sector, particularly with respect to coal—the dirtiest fuel that imposes 

the highest social costs.
14

 One result of displacing all of this coal is that United 

States carbon emissions are, for now at least, the lowest they have been in twenty 

years.
15

  Historically, coal supplied almost half of the nation’s electricity.
16

 Yet as 

of April, 2012, natural gas and coal were virtually tied, with each providing thirty-

two percent of total generation.
17

 Dozens of existing coal plants have been shut-

tered,
18

 and over a hundred new plants have been cancelled.
19

 In addition to cheap 

natural gas, other factors have contributed to this remarkable turnabout: a sluggish 

                                                           
 8. Joe Romm, How the World Can Stabilize at 350 to 450 ppm: The Full Global Warming So-

lution, CLIMATE PROGRESS (Mar., 26 2009), http://thinkprogress.org/climate/2009/03/26/203849/ full-

global-warming-solution-350-450-ppm-technologies-efficiency-renewables/. 
 9. See Understanding 350, 350.ORG, http://www.350.org/en/node/48 (last visited Mar. 13, 

2013). 

 10. Henry Hub Gulf Coast Natural Gas Spot Price, U.S ENERGY INFO. ADMIN. (Jan. 16, 2013), 
http://www.eia.gov/dnav/ng/hist/rngwhhdM.htm.  

 11. Clifford Krauss & Eric Lipton, After the Boom in Natural Gas, N.Y. TIMES (Oct. 20, 2012), 

http://www.nytimes.com/2012/10/21/business/energy-environment/in-a-natural-gas-glut-big-winners-and-
losers.html?pagewanted=all.  

 12. Id. 

 13. Annual Energy Outlook 2013, Early Release Overview, U.S. ENERGY INFO. ADMIN.. (Dec. 
5, 2012), http://www.eia.gov/forecasts/aeo/er/early_prices.cfm.  

 14. According to a major study by the Harvard School of Medicine: “The economic, health and 

environmental impacts associated with extraction, transportation, processing, and combustion cost the U.S. 
public between a third to over half a trillion dollars annually.” Explore the True Cost of Coal, HARVARD 

SCH. OF PUB. HEALTH (July 1, 2012), http://chge.med.harvard.edu/resource/explore-true-costs-coal.  

 15. Today in Energy, U.S. ENERGY INFO. ADMIN. (Aug. 1, 2012), http://www. 
eia.gov/todayinenergy/detail.cfm?id=7350#tabs_co2emissions-1.  

 16. Guy Raz & Lauren Silverman, Miners Weather the Slow Burn of Coal’s Demise, NPR (July 

14, 2012), http://www.npr.org/2012/07/14/156784701/miners-weather-the-slow-burn-of-coals-demise. 
 17. Today in Energy, U.S. ENERGY INFO. ADMIN. (July 6, 2012), 

http://www.eia.gov/todayinenergy/detail.cfm?id=6990.  

 18. Tracking New Coal Fired Power Plants, NAT’L ENERGY TECH. LAB. (Jan. 13, 2012), 
http://www.netl.doe.gov/coal/refshelf/ncp.pdf.  

 19. What happened to the 151 proposed coal plants?, SOURCEWATCH (Feb. 12, 2013), 

http://www.sourcewatch.org/index.php/What_happened_to_the_151_proposed_coal_plants%3F. 
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economy,
20

 rising costs of steel and cement,
21

 more stringent air quality regula-

tions,
22

 and a banner year for renewables.
23

 For example, nearly half of new United 

States power capacity in 2012 was renewable.
24

  

The claim that a natural gas surge will ultimately provide a net benefit for the 

environment, however, rests on shaky ground.
25

 For one, although coal use in the 

United States has declined, the foreign export market is increasing, and much of 

this coal is instead being burned in Europe and Asia.
26

 This is the classic “whack a 

mole” problem. The broader question is whether unconventional gas is truly a 

“bridge fuel” to a carbon neutral future, or a detour that risks irreversible and po-

tentially catastrophic consequences for this century. This article argues that, unless 

specific steps (“off-ramps”) are taken to offset the “path dependency” nature of 

investment in unconventional gas recovery, the fracking boom threatens to under-

mine climate mitigation strategies and squander what may be the last chance to 

achieve climate stability this century. 

It is inevitable that gas from shale and other sources will play a role in meet-

ing future national and global energy needs—the question is what kind of  a role. 

Gas offers undeniable environmental advantages over coal, but it also poses an ob-

stacle to improving energy efficiency and scaling up renewable sources such as 

solar and wind—necessary energy sources to achieve climate stabilization targets. 

Unless specific actions are taken to ensure that life cycle emissions from shale gas 

                                                           
 20. The growth rate has averaged less than two percent per year for the past four years. Nelson 

Schwartz, U.S. Growth Rate Picks Up to 2%, N.Y. TIMES (Oct. 26, 2012), 

http://www.nytimes.com/2012/10/27/business/economy/us-economy-grew-at-2-rate-in-3rd-quarter.html? 
pagewanted=all.  

 21. Impacts of Rising Construction and Equipment Costs on Energy Industries, U.S. ENERGY 

INFO. ADMIN., http://www.eia.gov/oiaf/aeo/otheranalysis/cecei.html (last visited Jan. 16, 2013).  
 22. See, e.g., Revisions to National Ambient Air Quality Standards for Particle Pollution, EPA 

(Dec. 19, 2012), http://www.epa.gov/apti/video/20121219pmnaaq s/presentation.pdf (discussing more 

stringent revisions to the National Ambient Air Quality Standards for Particle pollution); Mercury Air Toxic 
Standards: Regulatory Actions, EPA, http://www.epa.gov/mats/actions.html (last visited Jan. 16, 2013) 

(proposing updates to the Mercury Air Toxic Standards). Combined, these rules will add significant cost to 

coal-fired electricity while saving lives and generating net economic benefits from reduced health care 
costs.   

 23. “Total global investment in renewables (excluding large hydro) last year was a record $257 

billion, an increase of 17 percent from the previous year. According to the UNEP report, renewable power 
(excluding large hydro) accounted for 44% of new generation capacity added worldwide in 2011, up from 

34% in 2010. The U.S. saw a 57 percent increase in investment in renewable energy in 2011, adding up to 

$51 billion (which nearly tied with China which ranked first at $52 billion.” Rachel Cleetus, New Reports 
Show 2011 was a Banner Year for Renewable Energy, UNION OF CONCERNED SCIENTISTS, 

http://blog.ucsusa.org/new-reports-show-2011-was-a-banner-year-for-renewable-energy (last visited Apr. 

13, 2013). 
 24. FED. ENERGY REG. COMM’N, OFFICE OF ENERGY PROJECTS ENERGY INFRASTRUCTURE 

UPDATE FOR DECEMBER 2012, 2012, available at http://www.ferc.gov/legal/staff-reports/dec-2012-energy-

infrastructure.pdf  
 25. Shakeb Afsah & Kendal Salcito, Shale Gas and the Fairytale of its CO2 Reductions, CO2 

SCORECARD (Aug. 7, 2012), http://www.co2scorecard.org/home/researchitem/24 (“Nearly 90% of the cuts 

in CO2 emissions were caused by (1) the decline in petroleum use in the transportation sector, (2) displace-
ment of coal by mostly non-price factors and (3) its replacement by wind, hydro and other renewables.”). 

 26. Europe’s Energy Policy Delivers the Worst of All Possible Worlds, THE ECONOMIST (Jan. 5, 

2013), http://www.economist.com/news/briefing/21569039-europes-energy-policy-delivers-worst-all-
possible-worlds-unwelcome-renaissance (“As American utilities shifted into gas, American coal miners had 

to look for new markets . . . European purchases of American coal rose by a third in the first six months of 

2012.”).  

http://www.nytimes.com/2012/10/27/business/economy/us-economy-grew-at-2-rate-in-3rd-quarter.html
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are minimized and, even more important, that it does not delay the rapid conversion 

to renewables, the fracking boom may prove to be a bust for the planet.  

 The starting point for this analysis is an unflinching look at the stark re-

alities of climate change and disconcerting energy trends, both of which support a 

renewables-based energy model for the United States.   

 This article then proceeds to address four questions: (1) whether me-

thane leakage is offsetting the CO2 reduction benefits of switching from coal to gas; 

(2) whether methane leakages can be further reduced through more robust use of 

EPA’s Clean Air Act (CAA) authority; (3) whether “cheap gas” will discourage 

efficiency and impede renewables; and (4) what policies (off-ramps) are needed to 

avoid a carbon lock-in from a new natural gas infrastructure? We argue that for 

natural gas to be a useful component of a broader climate mitigation strategy, it 

must be accompanied by policies explicitly designed to ensure renewable competi-

tiveness. To accomplish this, we propose four off-ramp policies: (1) adopting a 

progressive carbon tax; (2) leveling the playing field for gas and renewables; (3) 

ramping up cost-effective energy efficiency measures; and (4) integrating gas and 

renewables as complementary strategies.           

II. CONFRONTING THE FIERCE REALITY OF NOW 

It may not have been the Mayan Apocalypse, but 2012 will go down as a year 

of unprecedented weather extremes and profound changes in global ecosystems. On 

the storm front last year, the United States was left bruised and battered. Super 

Storm Sandy, the largest Atlantic hurricane on record, wreaked havoc on the East 

Coast in October, killing 130 people, knocking out power to over eight million cus-

tomers, flooding much of the N.Y.C. subway system, and causing over sixty billion 

dollars in damages.
27

 Scientists suggested that warming oceans and rising sea levels 

were partly to blame for the severity of the storm’s damage.
28

 Sandy follows on the 

heels of other devastating storms and weather events, including tropical storm Irene 

in September 2011, and the worst drought since the great Dust Bowl era, which 

caused upwards of twenty billion dollars in crop and livestock losses. There was 

also the recent “derecho,” or string of severe thunderstorms, which swept across 

the East Coast in June.
29

 The record-breaking temperatures on the south side of the 

storm triggered unusually strong winds, leaving many cities blindsided by the dam-

age that ensued.
30

  

This year has also marked one of record-setting temperatures, countering the 

claims of some who insist that global warming has “stopped.”
31

 A staggering 

                                                           
 27. Associated Press, Superstorm Sandy Deaths, Damage And Magnitude: What We Know One 

Month Later, HUFFINGTON POST (Nov. 29, 2012), http://www.huffingtonpost.com/2012/11/29/superstorm-
hurricane-sandy-deaths-2012_n_2209217.html.  

 28. Associated Press, Hurricane Sandy Damage Partly Caused by Climate Change, Scientists 

Say, HUFFINGTON POST, (Nov. 6, 2012), http://www.huffingtonpost.com/2012/11/06/hurricane-damage-
climate-change_n_2081960.html. 

 29. Id. 

 30. Id. 
 31. Peter Gleick, Global Warming has Stopped? How to Fool People Using “CherryPicked” 

Climate Data, FORBES (Feb. 5, 2012), available at http://www.forbes.com/sites/petergleick/ 

2012/02/05/global-warming-has-stopped-how-to-fool-people-using-cherry-picked-climate-data/. 
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34,008 daily record-highs were set at weather stations across the country, compared 

with only 6,664 record-lows.
32

 The extreme heat also fueled a year of fires. Last 

year was the third worst fire season in United States history, with wildfires scorch-

ing 9.2 million acres—an area larger than the state of Maryland.
33

  

 In large part because of these extreme weather events, the United States led 

the world in disaster losses last year. Nearly all the world's economic damage from 

storms, drought, fire and earthquakes was centered in the United States as it experi-

enced the highest temperatures ever recorded.
34

 According to Munich Re, a global 

reinsurance company, more than ninety percent of insured losses worldwide oc-

curred in the United States—well above the thirty-year average of sixty-five per-

cent.
35

 These losses added up to one of the most expensive weather damage years 

on record.
36

  

 Harder to see, but equally troubling, is the dramatic loss of volume of Artic 

ice. Artic sea ice shrank to a record low since scientists began to measure it with 

satellites in 1979,
37

 and some scientists are predicting that the Arctic will be nearly 

ice free in the summer within the next ten years.
38

 The ice sheet is about half of 

what it was in 2000.
39

 This coincides with a record low for snow cover in the 

Northern Hemisphere in June.
40

 Warming in the Arctic is more than twice the glob-

al average.
41

 The probability that this level of melting is due solely to natural varia-

bility is less than 0.1%.
42

 

Likewise, the Greenland ice sheet is also experiencing unprecedented warm-

ing. In July, the ice sheet underwent the most widespread melt on record, covering 

                                                           
 32. Justin Gillis, Not Even Close: 2012 Was Hottest Ever in U.S., NY TIMES, Jan. 8, 2013, 

http://www.nytimes.com/2013/01/09/science/earth/2012-was-hottest-year-ever-in-us.html?_r=0.  

 33. Jeff Masters, The Exceptional U.S. Wildfire Season of 2012, DR. JEFF MASTERS’ 

WUNDERBLOG, (Dec. 31, 2012, 5:11 PM), http://www.wunderground.com/blog/JeffMasters/com 

ment.html? entrynum=2320.  

 34. North America Most Affected by Increase in Weather-Related Natural Catastrophes, 
MUNICH RE, http://www.munichre.com/en/media_relations/press_releases/2012/2012_10_17_ 

press_release.aspx (last visited Mar. 16, 2013).  

 35. Id. 
 36. Id. 

 37. D. Perovich et al., Sea Ice, NOAA ARCTIC REPORT CARD (Nov. 11, 2012), 

http://www.arctic.noaa.gov/reportcard/sea_ice.html. The Executive Summary states: “Large changes in 
multiple indicators are affecting climate and ecosystems, and, combined, these changes provide strong 

evidence of the momentum that has developed in the Arctic environmental system due to the impacts of a 

persistent warming trend that began over 30 years ago.” Id. 
 38. Maslowski et al., The Future of Arctic Sea Ice, 40 ANNUAL REV. OF EARTH AND 

PLANETARY SCI. 625–54 (2012), available at http://www.annualreviews.org/doi/pdf/10.1146/annurev-

earth-042711-105345. 
 39. Jeff Masters, Half of the Polar Ice Cap is Missing: Arctic Sea Ice Hits a New Record Low, 

DR. JEFF MASTERS’ WUNDERBLOG (Sept. 6, 2012), http://www.wunderground.com/blog/JeffMasters 

/article.html?entrynum=2222. 
 40. Record Low Spring Snow Cover in Northern Hemisphere 2012, NOAA CLIMATE PORTAL 

(Dec. 12, 2012), http://www.climatewatch.noaa.gov/image/2012/record-low-spring-snow-cover-in-

northern-hemisphere-2012.  
 41. SUSAN JOY HASSOL, IMPACTS OF A WARMING ARCTIC: ARCTIC CLIMATE IMPACT 

ASSESSMENT 33 (2004), available at http://amap.no/workdocs/index.cfm?action=getfile&dirsub=% 

2FACIA%2Foverview&filename=ArcticImpacts.pdf&CFID=649&CF TOKEN=15F3DE85-E0DC-
DBDE-0D96D6BA2B92F579&sort=default. 

 42. Vinnikov et al., Global Warming and Northern Hemisphere Sea Ice Extent, 286 SCIENCE 3 

(Dec. 1999), available at http://www.sciencemag.org/content/286/5446/1934.full.  
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about ninety-seven percent of the ice sheet on a single day.
43

 Although Greenland 

has experienced substantial melting in the geologic past, scientists find the recent 

pattern of extreme melting cause for serious concern.
44

 The accelerating melt of 

this vast frozen repository of fresh water is the wild card in scientific projections of 

how much and how fast sea levels will rise in coming decades.
45

 Similarly, warm-

ing in the West Antarctic ice sheet is three times faster than the global average, 

fueled mainly by increasing ocean temperatures, and raising further concerns about 

the future contribution of Antarctica to sea level rise.
46

 

Arctic permafrost is melting faster than predicted, releasing both carbon and 

methane into the atmosphere. As this paper highlights, because methane is so much 

more potent than carbon, especially in the short term, the implications of methane 

release, even at modest levels, could prove disastrous for climate stabilization tar-

gets.
47

 Permafrost also contains a staggering 1.5 trillion tons of frozen carbon—

about twice as much carbon as contained in the atmosphere.
48

 At current warming 

rates, eleven feet of permafrost could melt this century.
49

 Scientists warn of a dan-

gerous tipping point that could send the climate on “autopilot.”
50

 Remarkably, these 

events follow a relatively modest average global temperature increase of 0.8°C,51 

suggesting that the climate system may be more sensitive than previously thought. 

Miscalculations are not surprising given the complexities of climate systems. Cli-

mate models are unable to account for numerous positive feedback loops, such as 

the loss of albedo in the Arctic and the melting permafrost.52 Consequently, IPCC 

reports, including the forthcoming fifth assessment, consistently understate the ef-

fects of anthropogenic global warming.
53

 

                                                           
 43. Steve Cole, Satellites See Unprecedented Greenland Ice Sheet Surface Melt, NASA (July 

24, 2012), http://www.nasa.gov/home/hqnews/2012/jul/HQ_12-249_Greenland_Ice_Sheet_Melt.html.   

 44. Joe Romm, Is Recent Greenland Ice Sheet Melting ‘Unprecedented’? Absolutely. Is It ‘Wor-

risome’? You Bet It Is, CLIMATE PROGRESS BLOG, (Jul. 26, 2012), 8:51 PM), 
http://thinkprogress.org/climate/2012/07/26/591381/is-recent-greenland-ice-sheet-melting-unprecedented-

absolutely-is-it-worrisome-you-bet-it-is/. In commenting on this summer’s record Greenland melt Dr. Mi-

chael Mann, author of the famous hockey stick graph, said, “It’s absolutely worrisome.  Some of the state-
ments that scientists have made on this are a classic example of scientific reticence, understating to some 

extent what we know.” Id. 

 45. Id. 
 46. David H. Bromwich et al., West Antarctica Warming More Than Expected, ATMOS NEWS 

(Dec. 13, 2012), http://www2.ucar.edu/atmosnews/news/8570/west-antarctica-warming-more-expected.  

 47. Michael Slezak, Arctic Permafrost is Melting Faster than Predicted, NEW SCIENTIST: ENV’T 
(Nov. 28, 2012), http://www.newscientist.com/article/dn22549-arctic-permafrost-is-melting-faster-than-

predicted.html. 

 48. So Many Amplifying Methane Feedbacks, So Little Time to Stop Them All, THINKPROGESS: 
CLIMATE PROGESS BLOG, (Aug. 17, 2009), http://thinkprogress.org/climate/2009/08/17/204508/ positive-

methane-feedbacks-permafrost-tundra-methane-hydrates/. 

 49. David Lawrence, A Projection of Severe Near-Surface Permafrost Degradation During the 
21st Century, GEOPHYSICAL RESEARCH LETTERS VOL. 32, L24401 (2005), available at 

http://cires.colorado.edu/~aslater/PAPERS/2005GL025080.pdf. 

 50. DeConto et al., Past Extreme Warming Events Linked to Massive Carbon Release from 
Thawing Permafrost, 484 NATURE 87–91 (Apr. 5, 2012). 

 51. Global Temperature, EARTH POL’Y INST., http://www.earth-policy.org/indicators/C51/ (last 

visited Mar. 7, 2013). 
 52. Policy Implications of Melting Permafrost, UNITED NATIONS ENV’T PROGRAM (2011), 

available at http://www.unep.org/pdf/permafrost.pdf. 

 53. Id.  
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The changes that have already occurred, and those looming on the horizon, 

are essentially irreversible within human time frames.
54

 Scientists are increasingly 

concerned that we may be approaching, or may have already passed, certain “tip-

ping points” that could elicit a cascade warming effect and trigger “abrupt climate 

change.”
55

 The melting of the permafrost, the release of methane clathrates from 

the oceans, and the drying of the Amazon are among the most serious threats to 

accelerating the rate of warming.
56

 

Temperature is not the only concern. Ocean acidification from absorption of 

atmospheric CO2 poses a serious threat to the marine ecosystem. Oceans are acidi-

fying ten times faster than at any time in the past 300 million years, according to 

the latest studies.
57

 One study found that ocean acidification is increasing faster 

than what preceded a mass extinction event fifty-five million years ago.
58

 Acidifi-

cation can affect many marine organisms, but especially those that build their shells 

and skeletons from calcium carbonate, such as corals, oysters, clams, mussels, 

snails, and phytoplankton and zooplankton, the tiny plants and animals that form 

the base of the marine food web. Adaptation is not an option for this problem. To 

avoid potentially catastrophic loss of marine life carbon emissions must cease as 

soon as possible.  

In the Copenhagen Accord, over 100 nations pledged to hold global warming 

to 2°C (corresponding to about 450 ppm atmospheric concentration of greenhouse 

gases) to avoid “dangerous interference with the world’s climate system.”
59

 Lead-

ing climate scientists such as Dr. James Hansen assert that a 1.5°C (about 350 ppm) 

target is necessary to avert the loss of the Greenland ice sheet, mass extinctions, 
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and many other calamities. The debate is largely academic. The pledges in the Ac-

cord are too weak to achieve 2°C target.
60

 Some experts say that to have even a 

fifty-fifty chance of achieving 2°C the world would have to limit GHG emissions to 

one trillion tons per year.
61

 To achieve this target, global emissions would have to 

peak in the next few years and decline by three to four percent each year thereaf-

ter.
62

 Instead, global emissions increased by six percent in 2011
63

 due in large part 

to the rapid development of nations like China, India and Brazil.
64

 Even the staid 

World Bank is warning that the world is barreling down a path toward 4°C at the 

end of the century, a scenario that could trigger a series of cataclysmic changes 

including extreme heat-waves, declining global food stocks, and a sea-level rise 

affecting hundreds of millions of people.
65

 

In addition to climate concerns, a rising middle class in the developing world 

and a population of nine billion by 2050 is setting the stage for significant increases 

in energy demand. Approximately 1.3 billion people worldwide currently live 

without electricity.66 The majority of these individuals are in Asia and Africa.67 

This stark reality, coupled with a rising middle class in countries like China and 

India, raises important questions about how to satisfy future energy demands while 

achieving climate stabilization. If developing nations promote energy models 

grounded primarily in fossil-based generation, without a scalable method for con-

trolling GHG emissions, climate targets become increasingly unrealistic.   

The United States should be leading the international effort on climate change 

legislation. A recent poll suggests that Americans consider climate change a top 

political priority.68 Of those surveyed, 62 percent supported greenhouse gas reduc-

tions and power plant regulations and 54 percent responded that U.S. energy policy 

should prioritize renewables investment.69 The United States should heed the Inter-

national Energy Agency’s (“IEAs”) clarion call for an immediate shift away from 

fossil fuels. In its 2012 World Energy Outlook Factsheet, the IEA warned that the 

world has precisely five years to shift investment away from fossil fuel sources or 
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risk a carbon “lock-in” that will close the door on achieving 2°C forever.
70

 More 

startling, IEA stated that two thirds of known fossil fuel reserves must remain in the 

ground if we are to achieve 2°C.
71

 Delay is costly. According to the IEA, “delaying 

action is a false economy: for every $1 of investment in cleaner technology that is 

avoided in the power sector before 2020, an additional $4.30 would need to be 

spent after 2020 to compensate for the increased emissions.”
72

 

With this background we turn to an examination of where natural gas fits into 

our energy future. 

A. Available Evidence Belies Claims that Switching from Coal to Natural Gas Will 

Produce Significant Climate Benefits 

Central to the debate about the climate benefits of natural gas as a bridge fuel 

is the rate of methane leakage from the life cycle of unconventional gas. Empirical 

data is sorely lacking, and there is sharp disagreement among experts about how to 

interpret the little information available.  

What we do know is that, on average, natural gas combustion emits about half 

as much CO2 as coal per unit of energy.
73

 This suggests that gas is preferable to 

coal—at least from a climate standpoint.
74

 However, when life cycle emissions of 

methane are taken into account, the picture is less clear. Gas is eighty percent me-

thane,
75

 and methane is the second largest contributor to global warming next to 

carbon dioxide.
76

 The global warming potential (“GWP”) of methane is about 

twenty-five times greater than CO2 over a one hundred-year time frame and seven-

ty-one times greater over a twenty-year period.
77

 Reducing short-term climate ac-

celerators such as methane and black carbon
78

 is the highest priority for slowing the 
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pace of climate change, according to climate scientists.
79

 Reducing these emissions, 

even if carbon dioxide is not controlled, would significantly slow the rate of global 

warming and postpone reaching the 1.5°C and 2.0°C marks by twelve to fifteen 

years.
80

 

Natural gas systems are the single largest source of anthropogenic methane 

emissions in the United States.
81

 Surprisingly, however, there has been no system-

atic effort to measure leakage rates throughout the gas production cycle. This 

would include measurements from wells during the extraction process, the pro-

cessing equipment while compressing or drying gas, and the poorly sealed equip-

ment while transporting and storing it.
82

 Estimates of methane leakage rates based 

on models vary widely whereas rates as high as nine percent of total production 

have been measured at specific locations. The EPA uses “emission factors” based 

on industry reports to estimate total methane leakage.
83

 The earliest of these emis-

sion factors were adopted in 1996. In 2010 EPA updated these estimates for “up-

stream and mid-stream” sources 
84

 and found them to be as much as 8,000 times 

greater than the 1996 estimates.
85

 This increase in estimated emissions is driven 

largely by the rapid expansion of fracking. According to the National Petroleum 

Council, an estimated sixty to eighty percent of all gas wells drilled in the next dec-

ade will require the technique known as hydraulic fracturing or fracking.
86

 The 

fracking process injects a mixture of water, sand, and chemical additives (“frack 

fluid”) at high pressure into rock formations (shale, tight sands, or coal-bed me-

thane), creating fractures and releasing the trapped gas. The frack fluid is then 

drawn back out, during a period known as “flowback,” in order to prepare the well 

for production (“well completion”). During this phase, a significant amount of me-

thane breaks the surface and is typically vented into the atmosphere. Because frack-

ing has accelerated natural gas development, accurate information about methane 
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leakage rates is critical for assessing the cumulative GHG impact of continued 

large-scale development of natural gas.  

United States Inspector General for the EPA, Arthur Elkins, recently ex-

pressed concern in an EPA report that methane emission data was insufficient for 

making informed and reliable policy decisions.87 In the report, Elkin states that 

“with limited data, human health risks are uncertain, states may design incorrect or 

ineffective emission control strategies and EPA’s decisions about regulating indus-

try may be misinformed.”88 In its latest greenhouse gas inventory report, EPA states 

that emissions from natural gas systems have decreased by 10.2 percent since 

1990.89 EPA also states that “[e]missions from field production accounted for ap-

proximately 37 percent of CH4 emissions from natural gas systems in 2011.” How-

ever, these figures are taken from industry reports that have not been independently 

verified.90 EPA also notes that the trend in field production “was not stable over the 

time series-emissions from this source increased by 43 percent from 1990 through 

2006, and then declined by 38 percent from 2006 to 2011.”91 A recent independent 

study sampling the air overlying a natural gas field in Colorado found that the leak-

age rate might well be twice as high as the industry-reported figures.
92

 

Tom Wigley, a climate scientist at the National Center for Atmospheric Re-

search (“NCAR”), recently examined the effect of replacing a portion of coal gen-

eration with natural gas (up to fifty percent) on the global mean temperature.
93

 

Wigley finds that, due to a combination of increased methane leakage and reduced 

SO2 emissions,
94

 substituting gas for coal actually leads to a slight (0.1°C) increase 

in global warming.
95

 Wigley concludes that “unless leakage rates for new methane 

can be kept below two percent, substituting gas for coal is not an effective means 

for reducing the magnitude of future climate change.”
96

  

A pair of studies led by Cornell Professor Robert Howarth has sparked a heat-

ed debate by suggesting that the greenhouse gas footprint of unconventional natural 

gas development is worse than coal. After reviewing the published leakage esti-

mates, including those provided by EPA, the gas industry, as well as independent 

investigations, Howarth calculated an average methane leakage rate of 2.6 percent 

from natural gas wells over their production lifetime, with 1.7 percent from up-

stream and midstream emissions and 0.9 percent from downstream emissions.
97

 

Howarth emphasized the need for examining both the twenty- and one hundred- 
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year time frames in evaluating the impact of methane leakage on the climate.
98

 Af-

ter noting the paucity of actual emissions data and the need to “accurately charac-

terize the site to site variability in emissions,99” Howarth concluded, “it is likely 

that leakage at individual natural gas well sites is high enough, when combined 

with leakage from downstream operations, to make the total leakage exceed the 

3.2% threshold beyond which gas becomes worse for the climate than coal for at 

least some period of time.”
100

 

In his follow-up study, prepared as a background paper for the National Cli-

mate Assessment, Howarth expanded upon his earlier analysis and reaffirmed his 

conclusion that methane leakage from all natural gas systems will contribute seven-

teen percent of the entire GHG inventory of the United States over the next twenty 

years.
101

  Howarth added that “these estimates may be low, and that the gradual 

replacement of conventional natural gas by shale gas is predicted to increase these 

methane fluxes by 40% to 60% or more.”
102

 The Howarth studies have been sharp-

ly criticized by the gas industry
103

 and by some of his colleagues at Cornell
104

 who 

claim that the estimates of methane emissions are exaggerated and that use of the 

one hundred-year time frame is more appropriate than twenty years for analysis of 

climate benefits. 

Howarth’s leading critic is Lawrence Cathles, Professor of Earth and Atmos-

pheric Studies at Cornell. In his initial study published in January 2012, Cathles 

and his colleagues concluded that Howarth’s study is flawed in several respects: (1) 

that it “significantly overestimate[s] the fugitive emissions associated with uncon-

ventional gas extraction;” (2) that it “undervalue[s] the contribution of ‘green tech-

nologies’ to reducing those emissions to a level approaching that of conventional 

gas;” (3) that it incorrectly bases the “comparison between gas and coal on heat 

rather than electricity generation;” and (4) that it “assume[s] a time interval over 

which to compute the relative climate impact of gas compared to coal that does not 

capture the contrast between the long residence time of CO2 and the short residence 

time of methane in the atmosphere.”
105
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Amidst these criticisms, an independent study has recently emerged lending 

credence to the higher emission rates used by Howarth.
106

 The study, carried out by 

scientists holding joint appointments with the National Oceanic and Atmospheric 

Administration (“NOAA”) and the University of Colorado in Boulder, is a follow 

up to the study of the Colorado gas field study noted above. The study found leak-

age rates of four percent—nearly twice the rate of EPA projections.
107

 Similar find-

ings were presented at a meeting of the American Geophysical Union (“AGU”) in 

March 2013. A research team from NOAA and the University of Colorado reported 

new Colorado data, supporting earlier findings, as well as preliminary data from the 

Uinta Basin of Utah, which suggested even higher methane leakage rates—a stag-

gering nine percent of the total production.
108

 That figure is nearly double the cu-

mulative loss rates estimated from industry data, which are already higher in Utah 

than in Colorado.
109

 To quote NOAA’s Colm Sweeny: “We were expecting to see 

high methane levels, but I don’t think anybody really comprehended the true mag-

nitude of what we would see.”
110

 

The above studies emphasize the uncertainty of the data upon which current 

methane emission estimates are built. More information is needed on the nature and 

impact of methane losses from the production itself, as well as from the processing, 

transmission, and distribution of natural gas. In recent reports, the Secretary of En-

ergy Advisory Board has called for better information on the environmental im-

pacts of fracking.
111

 Separately, the Environmental Defense Fund and a coalition of 

partners from academia, regulators, and the industry have launched a series of field 

studies to gather more data.
112

  

The importance of getting the leakage numbers right becomes more critical 

when you consider that the global background carbon dioxide concentration is clos-

ing in on 400 ppm and that it is going up by roughly two ppm per year.
113

 Once it 

gets to 450 ppm, many experts suspect we will have lost our opportunity to avoid 

certain destructive tipping points such as the melting of permafrost or the loss of 

the Greenland ice sheet.
114

 The window of opportunity to alter this destructive 

course is rapidly closing. Leakage of four percent, let alone nine percent, would call 

into question the value of natural gas as any sort of bridge fuel.
115
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B. Better Controls on Methane Leakage Should be a Top Priority 

Since 1993, EPA has sponsored the Natural Gas STAR Program, a voluntary 

commitment from oil and natural gas companies around the world to adopt cost-

effective technologies and practices in an effort to reduce methane emissions and 

enhance operational efficiency.
116

 The program targets the major industry sectors 

that deliver natural gas to end users.
117

 The participants represent fifty-nine percent 

of the natural gas industry in the United States.
118

 According to EPA figures, the 

program has eliminated more than 994 billion cubic feet (“bcf”) of methane emis-

sions by implementing approximately 150 cost-effective technologies and practic-

es.
119

 

But voluntary measures only go so far. The Clean Air Act mandates reduction 

of emissions of volatile organic compounds, air toxics, and methane.
120

 Prodded by 

litigation, EPA has recently updated the New Source Performance Standards 

(“NSPS”) for the oil and gas industry to address air quality problems.
121

 The final 

rules, which took effect in July 2012, include the first federal air standards for hy-

draulically for fractured gas wells, along with requirements for other pollution 

sources in the oil and gas industry for which there are currently no federal stand-

ards.122 However, rather than require numerical performance standards for all me-

thane emissions, the rules require “green completions.”123 During a green comple-

tion, equipment with exotic names like “plunger lift systems” and “TEG dehydrator 

emission controls,” capture vented, leaked or otherwise wasted natural gas from 

wells during the fracking process.
124

 There are at least ten techniques for capturing 

these emissions; and, according to EPA, the value of the captured gas more than 

offsets the costs.
125

 EPA estimates that green completions can reduce emissions 

during the well completion process by ninety-five percent and projects revenues 

from the captured gas to offset controls costs and yield $11 to 19 million in sav-
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caa/newsource.html (last visited Mar. 16, 2013). 
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ings.
126

 EPA is giving the industry a one-year grace period (until January 1, 2015) 

to ensure green completion equipment is broadly available. During this transition 

period, fracked and refracked wells must reduce their emissions through flaring. 

These new rules will not, however, reduce methane emissions from gas processing 

or pipelines.
127

 

Most notably, EPA did not set a specific performance standard for methane. 

Rather, methane reduction through green completions is an incidental benefit of the 

NSPS rules. Frustrated by EPA’s lack of action, seven states, led by New York, 

have served a formal notice of intent to sue the agency under the Clean Air Act.
128

 

Specifically, the coalition argues that section 111 of the CAA imposes on the EPA 

“a mandatory duty (1) to make a determination whether standards covering me-

thane emissions are ‘appropriate,’ and, (2) if it is appropriate, to promulgate stand-

ards.”
129

 It is undisputed that EPA did not make a formal determination as to 

whether a specific NSPS for methane was appropriate, so there appears to be some 

merit to the states’ case. 

Meanwhile, industry and environmental organizations have petitioned the 

D.C. Circuit for review of the NSPS rules.
130

 Industry argues that larger gas opera-

tions require a three-year phase-in, rather than the one-year compliance period EPA 

allows for, reasoning that sufficient control equipment will not be available on 

time.
131

 The Petition for review does not specify the grounds for challenging the 

rule, but environmentalists have been long pushed for stronger controls on methane 

escaping from oil and gas wells.
132

 Environmentalists maintain that EPA’s rule fails 

to limit methane from a number of sources, including existing gas wells and oil 

wells, as well as transmission, distribution and storage facilities.
133

 In the preamble 

to the final rule, EPA explained that it lacked sufficient information to impose such 

controls.
134

 

In short, the NSPS issue is far from settled. 
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C. Cheap Natural Gas Might Delay but Cannot Avoid Dangerous Climate 

Outcomes 

In the ironically titled “Golden Rules for a Golden Age of Gas,” the IEA es-

timates that if all we do is substitute gas for coal, the world would still be on track 

to increase atmospheric carbon emissions to about 650 ppm—“a trajectory con-

sistent with a probable temperature rise of more than 3.5°C in the long term and 

well above the 2°C target.”
135

 This same report highlights the environmental bene-

fits of substituting natural gas for other fossil fuels, yet maintains that gas alone is 

not sufficient to address the challenges climate change presents.”
136

 

Exceeding the 3.5°C threshold would likely exceed the adaptive capacity of 

most nations on earth, according to Kevin Anderson, former director of the Tyndall 

Center.
137

 Again, it is the cumulative loadings of carbon and methane in the atmos-

phere that matter.
138

 Given the urgency of the situation, it would be misleading to 

assume that a transition from coal to natural gas would lead to a stable climate.  

Temperature is a function of how much CO2 accumulates in the atmosphere. It is 

more like a budget than a target. If we use up fifty percent of the carbon budget, we 

only have fifty percent left to allocate or suffer the consequences of going into defi-

cit. For example, to achieve a 4°C target would require that carbon emissions peak 

by 2020 and decline by three percent thereafter.
139

 But that would leave us with a 

climate that “is incompatible with an organized global community, is likely to be 

beyond ‘adaptation’, is devastating to the majority of ecosystems, and has a high 

probability of not being stable.”
140

 Indeed, natural gas holds appeal for a stable cli-

mate regime when considering its relatively low carbon emissions. However, a 

2012 IEA report clarifies the danger in this assumption: “Gas-fired plants may emit 

only half as much carbon dioxide per kilowatt-hour generated than coal-fired 

plants, but by 2025 the amount emitted will be higher than the average for the en-

tire electric system.”
141

 The report goes on to recommend that as CO2 reductions 

deepen after 2030, gas-powered generation should increasingly serve to comple-

ment variable renewable energies and provide peak-load power to balance out in-

termittent generation and demand fluctuations.
142

  

Timetables are integral to any discussion concerning natural gas as a bridge 

fuel. The time it takes to transition from a carbon-intensive source like coal to a 

lower carbon source like gas is problematic. A study by tech guru Nathan 
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Myrhvold and climate scientist Ken Caldeira underscores this issue. The study 

looked at transition scenarios for various energy sources and found that a transition 

to natural gas would require a century or longer to attain even a twenty-five percent 

reduction in high GHG warming.
143

 The study also noted that while conservation, 

renewables, nuclear power, carbon capture, and storage appear capable of achiev-

ing “substantial climate benefits in the second half of this century,” the same was 

not true for natural gas.
144

 Based on extensive modeling of natural gas as a bridge 

fuel for climate stabilization, Michael Levi of the Council on Foreign Relations has 

concluded that “absent carbon capture and sequestration, a natural gas bridge is of 

limited direct emissions-reducing value, since that bridge must be short.”
145

 Levi 

goes on to say that natural gas “could play a more important role in the context of 

more modest but still stringent objectives (550 ppm CO2) which are compatible 

with longer natural gas bridges.”146  

The problem is that 550 ppm is far from a safe threshold for climate stability 

according to many of the most knowledgeable climate scientists. In the Copenha-

gen Accord, for example, the signatory nations, including the United States, agreed 

that 450 ppm represented the threshold for “dangerous anthropogenic interference 

with the climate.”
147

 Further, as noted, James Hansen and other distinguished scien-

tists argue forcefully that 350 ppm is the only safe limit. As Levi observes:   

 

[I]t may be useful to think of a natural gas bridge as a potential hedging tool 

against the possibility that it will be more difficult to move away from coal 

than policymakers desire or can achieve, rather than merely (or primarily) as a 

way to achieve particular desired temperature outcomes. 

 

In other words, natural gas is a bridge too far for a stable climate regime.148 De-

pending on how gas is used, it could complement the deployment of wind and solar 

or, as described below, it could impede renewables and defeat carbon reduction 

goals. 

D. The Gas Boom Threatens to Undercut Deployment of Renewables and Lock in 

Dangerous Levels of Greenhouse Gas Emissions 

Adam James, with the Center for American Progress, recently captured the 

essence of the challenge facing the United States at this time: 
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The bottom line is this: in order to meet climate targets, the United States 

needs to build only planned additions and, starting in 2023, retire all natu-

ral gas plants over forty-five years old. This will allow the United States to 

develop renewable alternatives and not waste excess natural gas capacity 

through uneconomic retirements later in an effort to meet climate goals.
149

 

Accommodating a large-scale shift toward natural gas assumes an investment 

of billions of dollars’ worth of wells, pipelines, storage, and additional midstream 

infrastructure investments.
150

 Looking at three different market scenarios for the 

United States and Canada from 2009 through 2030, midstream infrastructure ex-

penditures ranged from $133 to 210 billion.
151

 Projected construction included 

28,900 to 61,900 miles of added pipeline,
152

 and the EIA forecasts an additional 

630,000 new wells.
153

 According to the Aspen Environmental Group, “[t]he magni-

tude of the investment that would be needed seems inconsistent with the oft-touted 

idea of natural gas as a temporary ‘bridge’ fuel.”
154

 This is not to say that the U.S. 

should not invest in natural gas infrastructure; on the contrary, a moderate amount 

of investment is necessary for natural gas to supplement intermittent renewable 

resources.  

Investing in an energy model predicated on the continued vitality of natural 

gas presents several high-stakes gambles. First, it makes a number of assumptions 

about future energy prices and the direction of national energy policy that may or 

may not materialize. Due to its finite nature, historic price volatility,
155

 and acci-

dent-prone infrastructure,
156

 investing in a natural gas-based future is inherently 

risky and unsustainable. Analysts are also forecasting that the United States will 

become a natural gas net exporter by 2020,
157

 which could reduce domestic supply 

and add to the fuel’s price instability.
158

 Investments in natural gas infrastructure 

assume that gas prices will remain attractive, and that the cost of construction, 

regulatory compliance, and externalities like water supply constraints, waste dis-

posal, seismic events, air pollution, and GHG emissions will not lead to a signifi-

cant rise in costs. But because energy systems are dynamic and prone to flux, 
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countless variables are poised to derail present forecasts, leaving the fate of natural 

gas uncertain. 

The volatility of New England’s electricity market in the winter of 2012-13 

highlights natural gas’ price volatility and the market uncertainties that accompany 

an energy portfolio comprised primarily of gas.159 Electricity prices skyrocketed to 

several times their normal rate as temperatures plummeted and demand outstripped 

supply.160 Because natural gas comprises fifty-two percent of New England’s elec-

tricity supply—a figure that is expected to rise in the future—utility companies 

anticipate that they will have to pay more for electricity that they purchase through 

long-term contracts with independent power producers. This is because, as the cost 

of natural gas rises (or becomes more volatile), these power producers will need “to 

absorb the risk of short-term spikes in prices.”161 Executive Director of Carnegie 

Mellon’s Electricity Industry Center acknowledged that a region that “relies on a 

single fuel source like natural gas for the bulk of its power does leave itself open 

for more disruptions than a region with a more diverse fuel mix.”162 

In addition to purchasing a financially volatile fuel source, investors in natural 

gas also buy into a time horizon. History shows that it can take upwards of fifty 

years to successfully replace existing energy infrastructure.
163

 In the case of natural 

gas, this time frame is supported by the average useful lifespan of its supporting 

infrastructure. Gas pipelines, for example, generally need to be replaced after thirty 

to fifty years.
164

 Investments in these projects typically rely on long-term contractu-

al commitments from suppliers, often locking in energy supplies for years.
165

 Fur-

ther, the maturity life for investment bonds can project decades out.
166

 The EIA is 

projecting shale gas production to grow, rising from twenty-three percent of Amer-

ican gas production in 2010 to forty-nine percent in 2035.
167

 As a result of this sig-

nificant growth, future energy models built on a high degree of natural gas devel-

opment assume great risk and commit natural gas to playing a major role in United 

States energy in the near future. 

From a climate change perspective, the concern with natural gas is primarily 

scale. Climate models suggest that to limit global warming to 2°C, renewables must 

make up at least forty-three percent of the global energy portfolio by 2030 and sev-

enty-seven percent by 2050.
168

 This case reflects a high renewables penetration 

scenario.
169

 Responding to these figures, the International Energy Agency (“IEA”) 

said that “to achieve this would require a complete and rapid transformation of the 
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energy sector.”
170

 If immediate action is not taken to reduce carbon emissions by 

2017, the IEA warns that all permissible emissions would be “locked-in” by exist-

ing energy infrastructure, pushing temperatures beyond 2°C.
171

 In its 2012 World 

Energy Outlook Factsheet, the IEA stated: “No more than one-third of proven re-

serves of fossil fuels can be consumed prior to 2050 if the world is to achieve the 

2°C goal unless carbon capture and storage is widely deployed.”
172

 From this, it is 

fair to assume that any delay to an immediate and grand-scale transition to renewa-

bles serves as an obstruction to staving off irreversible climate damage. 

The potential longevity for natural gas, combined with its expected large-

scale infrastructure investment, upends the idea of natural gas serving as a transi-

tional “bridge fuel” and raises the risk that it will lead to a dead end for climate 

policy. Creating a new energy paradigm takes time and infrastructure. Appropriate 

financial incentives, technological advancements, and political backing could rea-

sonably shorten this time frame; however, the scale of several current natural gas 

projections signifies a long-term commitment to a fossil-driven energy model and a 

timetable that conflicts with climate science. 

In sum, gas will impede renewables unless steps are taken to prevent it. As 

the authors of a trenchant essay in Yale Environment 360 put it, “The U.S. now 

faces a choice: We can rush into a monolithic energy future dominated by natural 

gas, or we can leverage the gift of cheap and abundant natural gas to create an en-

ergy system that is profitable, affordable, and more sustainable over the long 

run.”
173

 

To further this point, market and pricing trends and projections provide an 

important guidepost. Expanded gas reserves have driven down natural gas prices 

substantially, leading to a near seventy percent decline in price since 2008.
174

 The 

IEA projects that natural gas will account for twenty-eight percent of the United 

States’s primary energy demand by 2035,
175

 and these figures arrive on the heels of 

estimates that gas reserves may hold upwards of one hundred years’ worth of po-

tentially cheap electricity.
176

 Accordingly, gas is being seen as a “game-changer”
177
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and a “foundation fuel for . . . the energy future.”
178

 This reality has understandably 

left the future of renewables less certain and has raised concerns that unconvention-

al gas will delay an inevitable transition to a more sustainable energy paradigm.
179

 

Given the urgent need for a rapid shift to emission-free energy sources, even minor 

delays to a renewables transition could derail emissions targets. 

Despite this surge of cheap natural gas, renewables have demonstrated strong 

performance over the past few years. Roughly half of added power capacity in 2012 

came from renewables—mostly wind.
180

 Government subsidies under the 2009 

American Recovery and Reinvestment Act have facilitated this growth.
181

 Renewa-

bles incentives under this legislation have helped buffer construction costs while 

injecting money into projects like the smart grid.
182

 In 2011, renewables contribut-

ed to 39 percent of added electric capacity
183

 and represented approximately 11.8 

percent of the United States’s primary energy production.
184

 Globally, net invest-

ment for renewable capacity impressively outstripped that for fossil fuels.
185

 Re-

newables are forecast to see continued growth in the coming years;
186

 the cardinal 

question is how strong they will become. 

Even with this growth, the surplus of inexpensive gas has tempered renewa-

bles development. Some analysts are suggesting that the availability of inexpensive 

shale gas could diminish renewables’ attractiveness and “erode solar econom-

ics.”
187

 Indeed, solar businesses worldwide witnessed record losses last year.
188

 BP, 

as one example, recently decided to pull out of solar, announcing that the company 

has “thrown in the towel on solar.”189 At a recent energy conference, Jim Rogers, 

President and CEO of Duke Energy Corporation, echoed these concerns and 
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warned against “building too much gas,” cautioning that “when gas is so cheap, 

there’s no need for renewables.”
190

  

Indeed, energy investments are reflecting a shift toward natural gas. In Ohio, 

solar manufacturers are going out of business, and wind suppliers have laid off em-

ployees, although some of this activity could be contributed to the Great Reces-

sion.
191

 While the state passed a law in 2008 requiring utilities to purchase twenty-

five percent of their power from renewables by 2025, the Ohio Legislature is now 

considering revising this target.
192

 Good Energies Capital, a New York-based re-

newable energy investment firm, recently changed its name to Bregal Energy while 

simultaneously broadening its energy portfolio to include shale gas.
193

 In June 

2012, Bregal increased investment in shale development in Pennsylvania.
194

 The 

CEO of the firm explained that “early state renewable project development is chal-

lenging in the current environment,” and while they plan to continue supporting a 

$5 billion off-shore wind development, they are investing with an eye toward 

shale.
195

 Likewise, oil and renewables investor T. Boone Pickens is blaming cheap 

natural gas for his losses in wind investments.
196

 For wind to be economically via-

ble, Pickens noted, natural gas has to stand at six dollars per MMBtu, and currently 

it is around $2.33.
197

 Energy experts are predicting gas will stand at four dollars for 

the foreseeable future.
198

 Natural gas is also believed to be at least partly responsi-

ble for NextEra Energy’s decision to cancel new wind power projects.
199

 

Henry Warren, president of natural gas and electricity supplier Washington 

Gas Energy Services, holds a different opinion of the gas-renewables rivalry.
200

 

Warren believes that despite the glut and low price of natural gas, renewables will 

persevere.
201

 Wind and solar infrastructure have continued to see strong growth, 

Warren explains, and clients remain interested in sustainability and corporate re-

sponsibility, which is helping “drive [] the dialogue [] about purchases of renewa-

ble energy.”
202
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Amory Lovins and Jon Creyts of the Rocky Mountain Institute (“RMI”) like-

wise suggest that “those who say cheap natural gas is killing alternatives” are “do-

ing the math wrong.”
203

 They explain that when factoring in the cost of insuring 

against price volatility and other factors, natural gas is closer to six to eight dollars 

per one million British thermal units (“MMBtu”)—making it more cost-

competitive with solar and wind. An RMI report looking at the volatility of natural 

gas
204

 underscores the risks that would accompany a massive upscale of infrastruc-

ture. Lovins and Creyts further expect that utility-scale renewables will be able to 

compete without subsidies within just a few years.
205

 Naturally, this holds promise 

for RMI’s robust renewables energy model for 2050, advanced in Amory Lovins’ 

book Reinventing Fire: Bold Business Solutions for the New Energy Era.
206

 The 

proposed model emphasizes energy efficiency and a tempered rise in natural gas 

(requiring a third less natural gas than current levels) coupled with a strong renew-

ables portfolio.
207

 

To achieve ambitious renewables targets, government initiatives will have to 

play an important role in attracting investment, accelerating technological ad-

vancements, and achieving desired renewables goals.
208

 This will likely require 

reforms in the allocation of government subsidies. Global renewables subsidies 

reached eighty-eight billion in 2011, an increase of approximately twenty-four per-

cent, and this growth is projected to rise to 240 billion by 2035.
 209

 While this 

amount suggests a leveling of the energy playing field, it remains less than half of 

the subsidy presently allocated for fossil fuels, which totaled $523 billion in 

2011.
210

 The IEA recognizes the distorting effect that fossil fuel subsidies have on 

energy markets.
211

 In its Golden Rules model, the IEA emphasizes the role of poli-

cy in addressing the fossil-renewables rivalry.212 In its estimates, the IEA remarks 

that global renewable sources of energy will not be substantially affected by the 

increased use of natural gas.
213

 In the same breath, however, the IEA acknowledged 

that “an abundance of natural gas might diminish the resolve of governments to 

support low- and zero-carbon sources of energy.”
214

 The IEA reconciles these two 

seemingly at-odds positions by highlighting the necessary role of governments and 

policy to ensure that renewables remain economically attractive in the face of a 

surplus of inexpensive gas.
215
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While natural gas is slated to play a major role in the future of American en-

ergy policy, the increasing attractiveness of renewables is challenging the fossil 

lock-in theory and offering a more optimistic outlook for renewables. The increas-

ing cost-competitiveness of solar and wind underscores the viability of a high-

penetration renewables model. 

E. Solar 

Solar is witnessing promising growth. Globally, installed solar capacity cur-

rently exceeding 65 gigawatts (“GW”), up from 4.5 GW in 2005, and projections 

estimate that global solar capacity will total 150 to 250 GW by 2020.
 216

 Solar pho-

tovoltaic (“PV”) witnessed the fastest growth among renewable technologies be-

tween 2006 and 2011.
217

 During this period, PV capacity grew by an average of 

fifty-eight percent annually, with concentrated solar power
218

 (“CSP”) and wind 

power not far behind—averaging thirty-seven percent and twenty-six percent re-

spectively.
219

 Energy analysts predict that global PV installation will increase fifty- 

fold from 2005 figures by 2020.
220

 In the United States, approximately 1.3 GW of 

new utility-scale solar was added between 2010 and 2012, tripling solar capacity 

from 2009 figures.
221

 Moreover, added solar capacity in the first quarter of 2013 

amounted to over twice the amount added during this same period last year.222  

While this suggests good news for renewables, solar remains less than one percent 

of total installed United States power generation.
223

 

Cost-competitiveness remains the pivotal issue for renewables, but costs are 

coming down.
224

 The price of solar has steadily fallen at an annual rate of seven 

percent over the past three decades.
225

 There has also been a marked decrease in the 

price of silicon—a major cost in solar manufacturing—which has lowered the price 

of photovoltaic and encouraged solar investment.
226

 

These figures do not necessarily reflect the true value of solar relative to its 

fossil counterparts. One of the greatest advantages of renewables, and solar in par-
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ticular, is that they produce minimal negative externalities.
227

 For example, solar 

generates zero emissions—discounting manufacture and construction—thereby 

reducing environmental and public health burdens.
228

 Difficulties in monetizing 

environmental and public health burdens from fossil fuel generation, like photo-

chemical smog, acid deposition, and carbon emissions, makes evaluating the true 

costs of these fuels difficult.
229

  

Another important consideration surrounding fossil generation relative to re-

newables is water use. Solar technologies generally consume little to no water.
230

 

While CSP technologies can require large quantities of water, photovoltaic and dry 

cooling systems use minimal water and technological advances are minimizing 

CSP’s water footprint.
231

 By contrast, fracking operations consume significant 

quantities of water, while imposing heightened risks to groundwater and surface 

water quantity and quality.
232

 Water externalities for natural gas can add between 

0.1 to 4.0 cents per kWh, and water replacement costs can take hundreds of years to 

match corresponding profits.
233

 The low cost of water also provides little incentive 

for conservation. Power generation for natural gas, coal, and nuclear consumes up 

to 500 gallons per megawatt hour (“mWh”), with water costing on average one 

dollar per 1,000 gallons.
234

 Taking into account these negative externalities, energy 

costs are invariably skewed.   

Although negative externalities also accompany solar and other renewables, 

such as water, expensive and environmentally costly materials such as rare earth 

metals, and land use,
235

 these costs are generally modest in comparison to their fos-

sil counterparts.
236

 Moreover, technological advances may help enhance solar’s 

attractiveness and further minimize these externalities. New solar technologies, like 

the recently debuted Spin Cell, have emerged as champions of a new renewables 

age.237 The architects behind Spin Cell are projecting levelized solar costs to fall to 

eight cents per kWh.238 At this price, solar will become three times cheaper than its 

current rate. Moreover, the company anticipates that its technology will triple the 
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size of the present United States solar market.
239

 Its conical design captures more 

heat with the same amount of surface area and uses silicon PV as opposed to more 

expensive materials like those used for concentrated solar panels.
240

 Additionally, it 

self-cools as it spins.241 Technological breakthroughs like these substantiate claims 

of renewables’ growing economic attractiveness. 

F. Wind 

Like solar, wind generation has seen strong growth in recent years. As of re-

cently, the United States is leading the global wind power market, with General 

Electric at the helm with 15.5 percent of the global market share.242 In the United 

States, wind power has increased from approximately six billion kWh in 2000 to 

nearly 120 billion kWh in 2011,
243

 accounting for thirty-two percent of electric 

generating capacity additions.
244

 In Iowa and South Dakota, approximately twenty-

five percent of power generation comes from wind, and Texas currently “boasts 

more wind power than any other state” according to recent figures.245 With these 

additions, total wind power capacity stood at forty-seven GW at the end of 2011.
246

 

Wind energy is also becoming one of the fastest growing American manufacturing 

sectors. At least 472 American factories currently supply the industry, up from as 

few as thirty in 2004, according to recent findings by the nonpartisan Congressional 

Research Service.
247

 

While the future of wind energy policy and subsidies is unclear, unsubsidized 

wind is already becoming cost competitive in regions where the cost of natural gas 

exceeds six dollars per MMBtu.
248

 Part of the reason for wind energy’s growing 

attractiveness is lowered production costs. Wind turbine prices have dropped twen-

ty to thirty percent since 2008
249

 and have been declining an average of fourteen 
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percent annually since the mid-1980s.
250

 If prices continue to drop at this rate, wind 

power could directly compete in certain areas with wholesale natural gas by 2016, 

the year at which projections forecast gas to sell around four dollars per MMBtu.
251

 

Offshore wind holds enormous potential, with government statistics suggest-

ing that approximately 900,000 MW—roughly the total of installed United States 

electricity capacity—exists within fifty miles of the United States coastline.
252

 In-

terestingly, turbine efficiency is shown to improve in tandem with the frequency 

the technology is used, which is to say, an energy model that embraces wind with 

the same gusto and enthusiasm shown shale could improve wind performance.
253

 It 

stands to reason that if even small segments of wind development are siphoned 

away in favor of natural gas, the rate of transition and efficiency will be impaired. 

Wind generation has not escaped the market impact of cheap natural gas. 

Cutbacks in American wind investments presage tougher times for wind’s immedi-

ate future, according to Bloomberg analyst Ethan Zindler.
254

 Cheap natural gas and 

decreased demand at the state level are largely to blame.
255

 Zindler notes that “if 

natural gas were trading where it was three or four years ago and wind [were] as 

cheap as it is now, wind would actually be . . . doing very well against natural gas, 

in many cases competing and beating natural gas.”
256

 Bloomberg is projecting min-

imal investment in wind construction for 2013 and anticipates a decline in the over-

all sector in the next three years. 
257

 

When it comes to cost comparison, however, the value of wind—like solar—

is further reflected in its economic and environmental benefits. After human health 

and environmental factors are accounted for, wind is cheaper than natural gas.
258

 A 

study examining the relative costs of these two fuels found that the negative exter-

nalities of air pollution and climate change added approximately two to twelve 

cents per kWh for natural-gas-fired generation.
259

 Once these negative externalities 

were internalized, natural gas rose to approximately 11.7–20.5 cents per kWh.
260

 

These numbers exceed the cost of onshore wind, which stands at approximately 

10.96 cents per kWh.
261

 

Despite the less optimistic overtures for wind and solar, renewables are be-

coming increasingly cost-competitive—not to mention environmentally imperative. 

This combination lends itself to policies embracing renewables as the backbone of 

the next United States energy model. 

                                                           
 250. Seif, supra note 248. 

 251. Id. 
 252. BENJAMIN SOVACOOL, THE DIRTY ENERGY DILEMMA: WHAT’S BLOCKING CLEAN POWER 

IN THE UNITED STATES 95 (2008). 

 253. CHRISTOPHER COOPER & BENJAMIN K. SOVACOOL, RENEWING AMERICA: THE CASE FOR  

FEDERAL LEADERSHIP ON A NATIONAL RENEWABLE PORTFOLIO STANDARD (RPS) 37 (2007).  

 254. Eshelman, supra note 248.  

 255. Id. 
 256. Id. 

 257. Id. 

 258. McCubbin & Sovacool, supra note 156, at 86.  
 259. Id. 

 260. Id. at 92.  

 261. Id. 



2013] A BRIDGE TOO FAR: BUILDING OFF-RAMPS ON THE 

SHALE GAS SUPERHIGHWAY 

353 

 

G. The Future Energy Mix 

With increasingly optimistic data on renewables, anything short of a large-

scale investment in renewables poses an impractical and high-risk energy model—

not only from a climate standpoint, but also economically. Indeed, nearly ninety-

three percent of domestically recoverable energy is tied up in renewables like wind, 

geothermal, solar and biomass resources—over 46,800 times the rate of annual 

American energy consumption.
262

 This is not to say that natural gas should not play 

a role in the nation’s energy portfolio. On the contrary, a high penetration renewa-

bles scenario is compatible with carefully executed natural gas development.
263

 For 

one, both renewables and natural gas serve the same end markets: transportation, 

industry, residential and commercial, and electricity.
264

 Even in scenarios with low 

electricity load growth, zero added nuclear or carbon capture and sequestration, and 

twenty percent renewables, if emissions are to be capped at 1,500 tons by 2030, as 

some targets have set, natural gas may prove an important supplement for improv-

ing reliability and flexibility in power generation.
265

 David McCurdy, president of 

the American Gas Association, sees natural gas as “a great fuel to work in conjunc-

tion with other alternatives [like] wind and solar.”
266

 Because solar and wind re-

spond to local climate conditions, thereby generating intermittent energy flow, nat-

ural gas can help support a renewables paradigm. The issue again boils down to 

scale as many, like McCurdy, see natural gas as the “backbone” of the future ener-

gy model.
267

 

In addition to solar and wind, other alternatives including geothermal, hydroe-

lectric, and biomass hold potential for reducing carbon emissions. The levelized 

costs
268

 of electricity for biomass, geothermal, hydroelectric, and wind all fall be-

low the price of gas and oil.
269

 Importantly, these alternative sources, unlike solar 

and wind, can provide baseload generation, which allows for greater reliability and 

continued energy flow.
270

 The intermittency of solar and wind generation can thus 

be paired with these baseload systems, alongside energy efficiency technologies 

like smart meters, to improve the continuity of renewables power generation.
271

 

Statistics for renewables suggest that a renewables-based energy model is an 

increasingly viable and stable route for United States energy policy.272 Any number 
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of unknowable variables could throw a wrench into the projected profitability of 

natural gas, and price and policy may ultimately prove fatal for natural gas. As the 

cost of solar and wind continues to decline, falling in step with Moore’s Law
273

 and 

technological advancements, natural gas could lose its market edge. Moreover, 

changes in policy, such as a national renewables portfolio standard
274

 or if external-

ized costs are factored into the equation, renewables will comfortably outcompete 

natural gas. 

As the energy landscape confronts two lock-in energy landscapes, it is be-

coming increasingly apparent that a renewables-based energy model is not only 

compatible with market projections, but also indispensable to achieving a stable 

climate. 

III. OFF-RAMPS ON THE SHALE GAS HIGHWAY 

Natural gas will undoubtedly play a significant role in the nation’s energy fu-

ture. It is in many ways preferable to coal and oil from an environmental, econom-

ic, and national security perspective.
275

 When it comes to dealing with the climate 

crisis, however, the question is whether gas will be part of the solution or part of 

the problem. Having a climate policy that explicitly reduces emissions is likely to 

have a far bigger influence on the future course of climate change than how much 

cheap natural gas is available. What follows is a brief description of polices that 

could provide off-ramps to prevent another carbon lock-in. 

A. Avoiding a Fiscal and Climate Cliff through a Graduated Carbon Tax  

Admittedly, a carbon tax is not in the cards right now. But sooner or later a 

price must be put on carbon, and a well-designed carbon tax could provide a range 

of benefits to the nation.  In the debate leading up the “fiscal cliff” legislation last 

February, the idea of a carbon tax looked like it was gaining some political traction 

as a way of addressing the national debt, which currently stands at over $16 tril-

lion.
276

 Congress floated a number of carbon-tax proposals, though none ultimately 
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came to a vote.
277

 In a timely report, the Brookings Institute recommended that 

Congress and the President “should implement a $20 per ton, steadily increasing 

carbon excise fee that would discourage carbon dioxide emissions while shifting 

taxation onto pollution, financing energy efficiency (“EE”) and clean technology 

development, and providing opportunities to cut taxes or reduce the deficit.”278 

Brookings explained how such a tax would help curb emissions, improve the na-

tion’s balance sheet, and stimulate job-creation and economic renewal.
279

 

Many economists and conservative politicians consider an upstream, graduat-

ed tax on carbon content of all fossil fuels—coal, oil, and gas—to be a more effi-

cient and simpler means of pricing carbon.280 This approach could not only garner 

bi-partisan support, but may be preferable to the complex and contentious “cap and 

trade” regime that failed in the 112th Congress.
281

 Of course, crafting a bill that 

could pass both houses of Congress, especially the House of Representatives, 

seems like a pipe dream at the moment; but, as the old saying goes, politics is the 

art of the possible. As the pressure mounts to find solutions to the debt crisis, there 

may be an opportunity to do something about the climate crisis at the same time.282 

There are many different models for a carbon tax or fee. One that might ap-

peal to conservative members of Congress would be “revenue neutral.” This would 

mean that the government would retain little, if any, of the tax revenues raised by 

taxing carbon emissions. Instead, “[t]he vast majority of the revenues would be 

returned to the public, with, perhaps, a very small amount utilized to mitigate the 

otherwise negative impacts of carbon taxes on low-income energy users.”
283

 British 

Columbia, which has had a revenue-neutral carbon tax since 2008, offers a model 

for how the tax can work.
284

 Because the tax is used to reduce taxes for individuals 

and businesses, British Columbia’s corporate income tax rate dropped to ten per-

cent down from twelve percent.285 “Personal income taxes for people earning less 

than $119,000 per year are now the lowest in Canada, and there are targeted rebates 
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for low-income and rural households.”
286

 This is all coinciding with a carbon tax 

rate that recently went from twenty-five to thirty dollars per ton.
287

 

According to a study by MIT, a carbon tax starting at twenty dollars per ton 

and rising at four percent annually per year, would raise on average $150 billion a 

year over a ten-year period. The tax would additionally reduce carbon emissions 

fourteen percent below 2006 levels by 2020 and twenty percent below 2006 levels 

by 2050.
288

 Based on Australia’s experience with a $23.50 per ton carbon tax, it 

does not appear that there would be any significant economic consequences at this 

rate. An analysis by the Australian government found that the fee would increase 

consumer prices by just one percentage point during the first five years of imple-

mentation and have little effect after that.
289

 The study did show that short-term 

impacts would be heavier on low-income households, requiring some form of re-

bate to offset the regressive nature of energy taxes.
290

 

However, to achieve the scale of carbon reductions that science says is neces-

sary,
291

 “carbon pricing mechanisms need to be paired with direct research, devel-

opment, and demonstration [“RD&D”] investments in order to overcome carbon 

lock-in and induce the clean tech innovation needed to dramatically lower carbon 

emissions.”
292

 Price alone will not unlock innovative technologies and allow them 

to scale, at least not prices that are politically acceptable. 

Under the Brookings proposal, the first $30 billion of tax revenue would be 

set aside annually for clean energy and energy efficiency related RD&D and tech-

nology deployment.
293

 This sum reflects Brookings’s estimation of how much the 

government would need to spend on clean energy RD&D, beyond industry invest-

ment, to allow energy to catch up with RD&D in other comparable industries.
294

 

Brookings’s model would allocate approximately $120 billion a year to tax cuts 

and deficit reduction as well as rebates to affected low-income households, as de-

termined by Congress and the President.
295

 Congress could also use the excess rev-

enue to reduce a variety of taxes on individuals and corporations.
296

 

In a report issued in September 2012, the Congressional Research Service 

(CRS) found that a carbon tax “would help reduce GHG emissions contributing to 
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climate change and ocean acidification, and tax revenues could support a range of 

policy objectives, including deficit reduction.”
297

 According to the report:  

 

[A] tax rate of $20 per metric ton of CO2 would generate approx-

imately $88 billion in 2012, rising to $144 billion by 2020 . . . . 

This estimated revenue source would reduce the 10-year budget 

deficit by 50%, using the 2012 baseline projection of the Con-

gressional Budget Office (CBO). However, under CBO’s alterna-

tive fiscal scenario, the same carbon tax would reduce the 10-

year budget deficit by about 12%.
298

 

 

 CRS cautioned that there were a number of policy considerations and trade-

offs to be considered. For one, CRS notes that adjustments would have to be made 

to deal with disproportionate impacts on lower-income households and carbon-

intensive businesses exposed to trade impacts.
299

 CRS also noted that: 

 

A carbon tax would discourage pollution that imposes costs on others who do 

not necessarily benefit from the polluting activity. These may include future 

generations that bear the dislocations of climate change, or fishery sectors in 

developing countries that experience lower yields in acidified oceans.
300

 

  

One danger of pursuing a carbon tax is that it might prompt Congress to re-

peal the EPA’s authority to regulate GHG emissions under the Clean Air Act 

and/or eliminate subsidies and incentives like the Production Tax Credit for renew-

ables.
301

 These trade-offs are neither justified nor wise and would have to be stren-

uously resisted. Immediate reduction in emissions is necessary, and the EPA must 

be able to fully utilize its authority under the CAA to make progress toward that 

goal. Moreover, a modest carbon tax alone is not enough to incentivize the rapid 

deployment of renewables that is necessary. A combination of carrots and sticks is 

required.     

B. Leveling the Playing Field for Gas and Renewables 

There are three ways to accomplish this. First, federal subsidies for gas should 

be eliminated or phased out. As a mature energy source capable of generating bil-

lions in investment capital and profits, gas no longer needs, and the nation can no 

longer afford, these subsidies. The Environmental Law Institute has issued a report 

detailing a number of tax breaks and other incentives that cost the nation billions in 

foregone revenues each year.
302

 In the fiscal year 2010 budget, the Obama Admin-
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istration proposed the elimination of many of these subsidies, but Congress failed 

to act.
303

 The independent think tank Resources for the Future concluded that “the 

proposed elimination of oil and gas subsidies will have slight effects on United 

States oil and natural gas markets, energy security, and economic activity.”
304

  

Second, wind and solar technologies, as they are relatively new and would re-

quire a boost to penetrate a fossil fuel-dominated market, should receive federal 

subsidies and investments in R&D. The most important of these boosts is the pro-

duction tax credit (“PTC”), which was set to expire at the end of 2012 but has been 

extended for another year.
305

 The PTC provides a 2.2 cent per kilowatt-hour tax 

credit for the first ten years of electricity production from utility-scale turbines.
306

 

According to some analysts, the PTC is largely responsible for the development of 

almost four gigawatts of wind energy in the first ten months of 2012.
307

 The PTC 

has also helped lower development costs for wind farms in the past four years.
308

 

Third, the environmental costs of fracking must be internalized in the price of 

gas. Fracking gives rise to a number of costly externalities. In addition to the me-

thane released during natural gas production, drilling also emits a number of air 

pollutants, including PM2.5, SO2, NOX, VOCs and air toxics.
309

 Drilling equipment 

is typically powered by large diesel engines, which emit substantial quantities of 

PM2.5.
310

 Emissions are considerable during the drilling and fracking of deep wells 

or in large fields where multiple drilling operations occur simultaneously.
311

 Heavy 

duty diesel trucks must also deliver large quantities of water, sand, and other chem-

icals for fracking.
312

 EPA estimates that water deliveries alone account for 1,660 

truck trips per fracking event, leading to significant emissions of diesel air pollu-

tants.
313

 Pits used as waste repositories for wastewater and other waste materials are 
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also significant sources of air pollution from the volatilization of organic com-

pounds.
314

 

Fracking also consumes vast quantities of water. In 2010, EPA estimated that 

fracking shale wells can use anywhere from two to ten million gallons of water per 

well.
315

 This water is commonly extracted from on-site surface or groundwater 

supplies.
316

 Such huge water withdrawals raise serious concerns about the impacts 

on ecosystems and drinking water supplies, especially in areas under drought con-

ditions, areas with low seasonal flow, locations with already stressed water sup-

plies, or locations with waters that have sensitive aquatic communities.
317

 Regula-

tion of water withdrawals remains weak in many areas of the United States, and 

emerging water-energy confrontations surrounding natural gas production will con-

tinue to pose risks to United States water supplies absent revised water withdrawal 

policy and reforms.    

In addition to consuming large quantities of water, natural gas production also 

puts water supplies at risk of contamination. Groundwater contamination can occur 

during unconventional gas production as a result of drilling, ruptured well casings, 

failed cement jobs, or surface spills of fracking fluids or wastewater. Fracking flu-

ids can contain chemical additives and naturally occurring materials such as brines, 

metals, radionuclides, and hydrocarbons; however, whether the fracking process 

itself can directly cause groundwater contamination is still a matter of scientific 

debate.
318

 Recently, the EPA released a preliminary study linking fracking to the 

contamination of several wells in the town of Pavillion, Wyoming, where extensive 

fracking has taken place.
319

 Scientists from Duke University released a report last 

year documenting what they called “systematic evidence for methane contamina-

tion of drinking water wells associated with shale-gas extraction” in the Marcellus 

and Utica shale formations in Pennsylvania and New York.
320

 In 2007, after one 

home exploded and nineteen others had to be evacuated, the Ohio Department of 

Natural Resources determined that migration of natural gas from a fracked well 
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caused gas to invade the overlying aquifers.
321

 The gas was then discharged 

through local water wells, ultimately leading to the conditions that caused the ex-

plosion.
322

 The EPA is currently conducting a national investigation into whether 

fracking poses a risk to groundwater resources. The results are not due to be re-

leased until 2014. 

Fracking is currently exempt from regulation under the Safe Drinking Water 

Act (except when diesel is used as a proppant).
323

 This loophole needs to be closed. 

Fracking waste is also generally exempt from regulation as hazardous waste under 

subtitle C of the Resource Conservation and Recovery Act.
324

 Fracking wastes are 

also covered by the “petroleum exemption” under CERCLA.
325

 These exemptions 

should be revisited following EPA’s comprehensive fracking study. Discharge of 

wastewater from fracking is subject to regulation under the CAA, but the EPA has 

been slow to adopt regulations setting effluent standards.
326

 Disposal of fracking 

wastewater, which can contain radionuclides and other toxic chemicals, into munic-

ipal sewage treatment plants that are ill-equipped to handle such wastes has caused 

serious problems in some areas.
327

 

Explosions, blowouts and earthquakes have all been associated with fracking 

operations.
328

 Better siting and land use controls are needed, such as setbacks from 

residences, commercial areas, schools and other public places.
329

 Baseline studies 
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and monitoring are needed to evaluate potential damage from fracking. State legis-

latures should consider adopting strict liability laws.
330

 Bonds and other forms of 

financial assurance must be put in place before fracking begins; this is especially 

important given the many “wildcat” operators in the business.
331

 The heavy truck 

traffic associated with fracking causes significant damage to local roads, which 

often imposes costs on surrounding communities.
332

 Finally, decommissioning 

funds must be established and funded upfront, particularly since the rate of deple-

tion has proven to be much faster than investors anticipated.
333

 

Once all of the environmental and social costs of fracking are accounted for, 

it may well turn out that shale gas does not produce net economic benefits for the 

nation, let alone the communities that will host the hundreds of thousands of new 

wells needed to extract the known reserves.
334

 Similar life cycle economic analyses 

of coal have shown that for every dollar of value created, over two dollars of eco-

nomic damage is done, even without accounting for the damages from climate 

change.
335

 But the point here is that the price of unconventional gas should reflect 

its full costs. Doing so will make renewables, which do not impose these kinds of 

externalities, look very favorable by comparison. 

C. Increasing Energy Efficiency by Fifty Percent by 2025 

Improving energy efficiency
336

 in our homes, businesses, schools, govern-

ments, and industries—which consume more than seventy percent of the nation’s 

natural gas and electricity—is one of the most constructive, cost-effective ways to 

address the challenges of high energy prices, energy security and independence, air 

pollution, and climate change. Energy efficiency remains critically underutilized in 
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the nation’s energy portfolio even though greater efficiency investments appear 

forthcoming. A recent study out of Lawrence Berkeley National Laboratory pro-

jected spending on efficiency to double over the next decade, potentially rising to 

$9.5 billion by 2025.
337

  

Energy efficiency provides multiple public policy benefits regardless of its 

carbon emissions impacts. It reduces home and business energy costs, improves 

productivity, stimulates economic growth, reduces energy market prices, improves 

energy systems reliability, reduces criteria air pollutant emissions, and enhances 

national energy security.
338

 Efficiency typically costs less than conventional energy 

supply technologies, and thus reduces the overall cost of energy services.
339

 Energy 

consumption per dollar of United States economic output has fallen by half since 

the 1970s, fueling sustained economic growth and softening the economic damage 

from recent energy price surges.
340

 Efficiency has become a quiet engine of pros-

perity for the United States and other economies, and is at the forefront of a new 

wave of clean energy investment that can support economic prosperity as well as 

energy security and environmental protection. 

Increased energy efficiency investment combats global climate change in two 

primary ways. First, and most obvious, the less energy used, the fewer emissions 

produced. While this general statement does not fully reflect the complex relation-

ships between energy efficiency and carbon dioxide (“CO2”) emissions, it places 

energy efficiency in a core role for future energy and climate policies and pro-

grams. Second, cost-effective energy efficiency achieves these environmental bene-

fits at low cost, and thus can reduce the economic costs of achieving climate policy 

goals. In other words, pursuing energy efficiency wherever it costs less than other 

low-emission options will lower the overall costs of the policy. 

The blueprint for how the nation could achieve significant energy efficiency 

improvements in the near term, and buy precious time to allow renewables to pene-

trate the market, is laid out in the National Action Plan for Energy Efficiency: Vi-

sion for 2025.
341

 This plan demonstrates that there are cost-effective strategies 

“available . . . to meet 50 percent or more of the expected load growth” nationally, 

“similar to meeting 20 percent of electricity consumption and 10 percent of natural 

gas consumption given current forecasts for future energy demand.”
342

 “The bene-

fits from achieving this magnitude of energy efficiency nationally can be estimated 

to be more than $100 billion in lower energy bills in 2025 than would otherwise 

occur, over $500 billion in net savings,”
343

 and “[r]eductions in greenhouse gas 
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emissions on the order of 500 million metric tons of CO2 annually, equivalent to 90 

million cars off the road.”
344

 

D. Integrating Gas and Renewables as Complementary Strategies 

Modern combined-cycle combustion turbine (“CCCT”) gas-fired plants are 

not only extremely efficient and more cost effective than coal or nuclear plants, but 

CCCT plants can also be licensed and built within a shorter period of time and are 

faster at cycling and startup.
345

 This makes gas an excellent base load complement 

to the interruptible power of renewables, which cannot always provide consistent 

generation, making their availability difficult to predict with great precision.
346

 

However, as with everything related to energy, the marriage of gas and renewables 

is complicated.
347

 In the battle for the climate, this union “between renewables and 

natural gas, although not perfect, may be one of the key components to kick-start 

growth in climate friendly electricity generation.”
348

 

Another strategy is to use renewables as a hedge against the volatility of gas 

prices. Between 1990 and 2012, the price of natural gas has shown volatility be-

tween twenty percent and sixty percent.
349

 Prices this high reduce the operating 

economics of existing gas plants dramatically. Among the uncertainties related to 

the price of natural gas are potential regulations or limits on fracking, tighter limits 

on methane emissions, and uncertainty around unproven reserves. Other unknowns 

include the ultimate size and production cost of the natural gas resource base in the 

United States and globally, the evolution of international gas markets, GHG control 

measures that will be adopted in the United States and abroad, and the broader en-

ergy technology mix, as determined by both the costs of different technologies over 

time and emissions policies.
350

 

As noted by a recent a report from the Rocky Mountain Institute, wind pro-

vides significant hedge value for buyers of power.
 351

 Given the volatility of gas 

prices, wind can provide a hedge to protect ratepayers.  Utilities may be able to 

convince PUCs to allow them to redirect a portion of their current hedging cash 

flows into wind power purchase agreements (“PPA”). 

                                                           
 344. Id. at 2-1. 

 345. “Total installed costs of CCCTs are typically in the range of $1,100 per kW, or roughly $330 

million for a 300 MW plant. Many projects are completed in 3 to 4 years, including initial project develop-
ment and construction, compared to 5 to 10 years or more for coal and nuclear projects.” KEITH ET AL., 

supra note 223, at 36. 

 346. Lothar Balling, Fast Cycling and Rapid Start: New Generation generation of Plants 
Achieves Impressive Results, MODERN POWER SYSTEMS, reprinted in COMBINED CYCLE, Jan. 2011, at 3, 

available at http://www.energy.siemens.com/br/pool/hq/energy-topics/technical-papers/Fast%20cycling% 

20and%20 rapid%20start-up.pdf. 
 347. Judith Romero, Natural Gas and Renewables: A Perfect Match or Misguided Concept?, 

SLS NEWS, (Jan. 21, 2011),   http://blogs.law.stanford.edu/newsfeed/2011/01/21/natural-gas-and-

renewables-a-perfect-match-or-misguided-concept/. 
 348. Id. 

 349. Since de-regulation of gas prices in 1989, “there has been a consistent trend” in gas price 

volatility. LISA HUBER, ROCKY MOUNTAIN INST., UTILITY-SCALE WIND AND NATURAL GAS VOLATILITY, 
7 (2012), available at http://www.rmi.org/Knowledge-Center/Library/2012-07_WindNaturalGasVolatility. 

 350. See Romero, supra note 347. 

 351. HUBER, supra note 349. 



364 IDAHO LAW REVIEW [VOL. 49 

 

The claim has been made that America has a ninety-year supply of natural 

gas.
352

 However, such figures should be viewed with some skepticism because they 

are often based on estimates that include “proved” reserves, “possible” reserves, 

and “speculative” reserves.
353

 If these figures are narrowed down to proven, techni-

cally exploitable resources based upon current natural gas consumption rates, more 

cautious estimates put the supply at roughly eleven to twenty-one years.
354

 Under 

this more conservative scenario, “the United States could become a net gas import-

er by 2035.”
355

 This is yet another reason to husband the gas resources and not burn 

them as fast as possible. 

A criticism often heard concerning renewable energy is that it is costly and 

unreliable; however, using natural gas to complement renewable energy sources 

could mitigate these factors.
 356

 “With cheap gas replacing coal, power system costs 

should decline over time . . . leaving a chunk of savings that could be applied to 

renewables investment with relatively low impact on consumer rates.”
357

 Supple-

mentary gas-powered resources will further lower costs and account for the varia-

bility inherent to renewable energy sources.
358

 

IV. CONCLUSION 

In his second inaugural address, President Obama said: “We will respond to 

the threat of climate change, knowing that the failure to do so would betray our 

children and future generations.”
359

 While acknowledging that the “path towards 

sustainable energy sources will be long and sometimes difficult,” the President 

called upon Americans to lead the transition to cleaner technologies:  “That’s how 

we will maintain our economic vitality and our national treasure—our forests and 

waterways, our crop lands and snow-capped peaks.” Strong words that raise high 

expectations. 

But conventional wisdom says there is no prospect for any climate legislation 

in the foreseeable future. Other issues—the unemployment rate, the deficit, gun 

control, immigration reform—will likely occupy center stage for at least the next 

couple of years.  But there are a great number of ways the president can act that do 

not require the support of Congress. He can deny the permit for the Keystone XL 

tar sands pipeline.
360

 He can appoint a strong EPA Administrator with instructions 

to fully enforce the requirements of the Clean Air Act starting with setting carbon 
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standards for existing power plants and other major sources.
361

 He can make im-

proving energy efficiency a core mission of the federal government.
362

 He can use 

the power of the bully pulpit and his considerable oratorical skills to mobilize pub-

lic support for congressional action to avoid the climate cliff by enacting a game-

changing law like a rising carbon tax. And perhaps most importantly, he should 

rethink the “all of the above” approach to energy policy and instead adopt a strate-

gy of climate stabilization, national security, and economic recovery through clean 

energy and make renewables the centerpiece of the future energy paradigm  

In 1944 General British Lieutenant-General Frederick Browning stood de-

feated before the last of five bridges. In a bold effort to invade Germany, the Allies 

needed to secure five bridges to gain passage through the Netherlands into North-

ern Germany. The Allies underestimated the levels of resistance and failed at the 

last bridge. Without the kinds of off-ramps or escape routes outlined here, natural 

gas may also prove to be a bridge too far to reach a safe climate. 
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