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Looking ahead in energy:
Some boundary conditions….

Outlook and some implications for:
Natural gas 

Existing coal fleet

Renewables

Energy ‘productivity’ (energy efficiency)
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Energy policy is overshadowed by:

Big gorilla challenges: 
The federal deficit  looms large

Poor prospects for funding 
energy programs, or much R&D

Partisan rancor
Stalemate on legislation 
generally 

New energy bill(s) unlikely

Scrutiny on energy                   
subsidies of all sorts  

House Senate
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Every fuel and technology has attributes someone doesn’t like 
Nuclear

Wind

Oil

Efficiency

Solar PV    Natural Gas
Hydro Transmission

Coal

CCS
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Overview – Natural Gas isks and Opportunities:

Shale Gas:                                                                                
Game changer or something else?
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The geography of shale gas
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Shale gas production growth: the past decade….. 

NPC, Prudent Development, 2011

Shale plays

Marcellus
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Shale gas production: last decade + 2 years

NPC, Prudent Development, 2011

Marcellus: 
biggest piece
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Outlook for the next two decades: cont’d growing production

9
Source: EIA, Annual Energy Outlook, Early Release Overview,
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Natural gas prices – before shale gas……
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Natural gas prices – before shale gas……
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Price outlook for natural gas
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Gas price pressure on coal (in the last year)

Bloomberg Business Week, http://www.businessweek.com/articles/2012-04-26/coals-future-is-rocky-at-best; data from the New York Mercantile 
Exchange and the Intercontinental Exchange

http://www.businessweek.com/articles/2012-04-26/coals-future-is-rocky-at-best
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US Generation Output: coal, natural gas, renewables 
(2000-2011)

EIA data

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

GWh

52%

16%

2%

42%

25%

5%

coal

Natural gas

Non-hydro renewables



Ozone Transport Commission – Update on Energy Issues

Page 19

The interstate pipeline system 
(and compressor stations)

Significant gas consumption (OTR)

2900000

3000000

3100000

3200000

3300000

3400000

3500000

3600000

3700000

3800000

3900000

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

EIA, data for OTC states not including VA

Source: EIA



Ozone Transport Commission – Update on Energy Issues

Page 20

Relative GHG per MWh at the stack: natural gas v. coal

NPC, Prudent Development, 2011
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http://www.instituteforenergyresearch.org/images/capital-costs-electricity-generation-2009.png - based on EIA data (Assumptions to the Annual Energy Outlook 2010, Table 8.2

Low carbon-emitting 
technologies – with 
different fuel and 

operating 
characteristics

High carbon-
emitting 

technology – with 
relatively low 

operating costs

With low gas 
prices and no 
carbon price, 

the new 
technology of 

“choice”  

http://www.instituteforenergyresearch.org/images/capital-costs-electricity-generation-2009.png
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New gas plants are relatively economical investments

Gas-fired combined 
cycle and peaking plants 
are the fuel/ technology 
of choice for new plants 
(except renewables)

SNL Energy 
(data as of                     
3-2012)

Planned gas-fired combined cycle

Under 
Const.  
(GW)

Adv’d
Dev. 
(GW)

Annc’d
(GW) 

Total 
(GW)

2012 5.2 0.2 2.1 7.5

2013 7.4 0.6 4.8 12.8

2014 2.0 3.5 7.2 12.7

2015 0.0 4.0 12.3 16.3

2016+ 0.7 2.8 29.5 33.0
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Past and projected coal-fired generating capacity

Source:  James Bradbury, “U.S. Electricity Markets Increasingly Favor Alternatives to Coal,”WRI, 2012, based on EIA Annual Energy (“AEO”) Outlooks 
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http://news.nationalgeographic.com/news/energy/2010/10/101022-energy-marcellus-shale-gas-rush/

Drill site

Drinking water

Stored water

Borehole

Horizontal drilling

Hydraulic fracturing

Steel casing 
and cement

Some other 
aspects of the 
natural gas issues:

Shale gas profile
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The development footprint in Pennsylvania: in 7 years

http://www.eia.gov/todayinenergy/detail.cfm?id=6390
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Sources of potential push-back on development

http://news.nationalgeographic.com/news/2010/10/photogalleries/101022-energy-shale-gas-drilling-pictures/#/energy-marcellus-shale-environment03-hallowich-dinner_27065_600x450.jpg
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Shale gas development:  “environmental urgency

Areas of concern (Sec. of Energy Adv Bd Report)

Water – possible pollution of drinking water                                   
(methane, chemicals), water consumption,                          
disposition/management of used water

Air pollution – GHG (methane), VOCs/ozone                                
precursors

Community disruption

Preservation of unique/sensitive areas

Cumulative adverse impacts (traffic, noise,                                     
visual, odors, land-use intensity) on                                          
communities, ecosystems, wildlife

Sec of Energy Advisory Board, Shale Gas Production, 90-Day Report, August, 2001:
Phil Nguyen, Regulatory Options and Challenges in Hydraulic Fracturing, WISE, 2010
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What if gas’ life-cycle emissions are worse that we know?

* On a full fuel life cycle basis
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Lower GHG reductions depend on addressing methane 
emissions from gas….  

Source: Armond Cohen, Clean Air Task Force, “Natural Gas and Climate Bridge, Highway, or Destination?” EUEC presentation, 1-30-2012
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is largely due to 
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Turning to coal: Power plants affected by EPA MATS Rule
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Current coal plant capacity: 
Without emission controls
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Source: SNL data.

All coal plants
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Coal plant retirement announcements to date

Date of 
Tracking of   
Announced 
Retirements  

Coal Unit Retirements Expected to Occur in the Following Time 
Period (GW)

2011 2011-2012 
cumulative

2011-2013 
cumulative

2011-2014 
cumulative

2011-2015 
cumulative

June 2011 3.4 
(estimated)

6.1 8.7 17.2 20.0

March 2012 4.0 
(actual)

10.9 12.8 17.4 25.0

Source:  SNL Financial database of coal unit retirements.

The starting point is approximately 320 GW of coal:
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Turning to renewables 

Cost / Competitiveness of renewables in a world 
of low gas prices and federal budget deficits

Challenges with transmission to join resources 
with markets

Scaling up to tap sufficient renewables to meet 
GHG reduction targets
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Gas will be needed even more as renewables ramp up  

http://www.emerging-energy.com/content/press-details/State-RPS-Policies-Will-Drive-250-Increase-in-Renewable-Energy-Generation-by-2025/32.aspx

Colorado

Pennsylvania

California

New York

New Jersey

Significant increases in renewable 
energy needed in upcoming years 
to meet RPS requirements – with 
push and pull from gas market 

conditions and operations

2x 3x

Texas

Maryland

2011
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Northeast/Mid/Atlantic wind resources and load centers
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Connecting offshore wind to the grid

http://4.bp.blogspot.com/_7ZYqYi4xigk/TLPB6bft9VI/AAAAAAAAG5o/lnS4tAR8QT0/s1600/transmission.png
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http://energy.jrc.ec.europa.eu/Pages/ArticlesETD.htm.

Initial                          
applications of a  
technology often need 
surgical assistance to 
overcome barriers to 
entry in order to drive 
down costs.  This often 
involves chicken and 
egg problems.

Bringing down the cost
Learning curves and chicken and eggs
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Getting more economic productivity out of energy
Energy efficiency –

increasing usefulness out of energy 
consumptions

Implications

States with big opportunities

The multiplier benefits of energy efficiency 
(RGGI)



Ozone Transport Commission – Update on Energy Issues

Page 39

Comparison  of States:
Electricity per Dollar of Gross State Product
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Once again: Coal plant capacity (no emission controls)
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States with still-good potential
lower customers’ bills through

demand-side measures                   
(and ratemaking policy)

All coal plants

Source: SNL data.
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Comparison of States’ Reliance on Coal and Change in Retail Electricity Price

Source:  Energy Information Administration data.   The chart does not include two states  (HI, AK) within the lower 48 , and removes  
3 states in the Pacific Northwest (WA, OR, ID) that have ,ore than 80% of their generation produced at hydroelectric power plants.
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Customers in many states with  high‐
prices have lower average bills:  

CA, IL, DC, NJ, MA, NY

Customers in many states with low rates at 
present use a lot of energy – leading to 

higher average bills:

EIA data (2010)

Average Unit Price of Electricity Versus Average Electricity Bill
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Study of the Economic Impacts of RGGI
Foundation- Funded Study (11-2011):  

Only requirement from the funders:  
independent, with full editorial control by 
Analysis Group team
Team:  Paul Hibbard, Sue Tierney, Andrea 
Okie, Pavel Darling

Electricity Journal Article (12-2011)

Economic study 

…actual revenues, actual 
programs, actual impacts

Following the money

…through the electric sector

…and through the macro 
economy

Measuring results

Not a study of:

carbon reduction benefits

environmental impacts

need for a carbon control program

forecast of future program cap, 
participation, effectiveness, results 
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Bottom line results:
Net positive economic impacts for:

the 10 RGGI states together, and for each                                                             
state participating in RGGI

Across the region, the initial $0.9 billion                                                                 
in CO2 allowance auction proceeds                                                          
translates to $1.6 billion in net economic                                                
value added

Economic value results from the various                                                   
ways states spent auction proceeds:

Biggest economic bang for buck: energy efficiency program support

Economic value also created by other ways money recirculates in local 
economies (e.g., customer bill rebates, general fund contributions)
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Use of RGGI 
auction proceeds 
($912 million)
across the 10 
states and in the 3 
electric regions

Source: Individual state reports and interviews.
Note: Certain grant programs may include multiple components,
and are categorized in the figure above based on the largest share 
of spending.

10 RGGI states 6 New England States

New York (NYISO) DE, MD, NJ (PJM)



Ozone Transport Commission – Update on Energy Issues

Page 46

Overall economic impacts – 10 states

$1.6    billion – economic value added in the region (NPV*)

$0.9    billion – auction proceeds (mid-2008 through Q3 2011) 

$1.1    billion – consumer savings (electricity customers) (NPV*)

$0.17  billion – consumer savings (natural gas & oil heat customers) (NPV*)

$1.6    billion – lower revenues to power plant owners (NPV*)

$0.77  billion – fewer dollars spent on out-of-region fossil fuel (NPV*)

16,000 jobs – jobs created

0.7 percent – average electricity bill increases during 3-year RGGI
period [with savings over time given energy efficiency
implemented with RGGI funds] 

* Using a 3% social discount rate



Ozone Transport Commission – Update on Energy Issues

Page 47

Total Economic Impact – Value Added and Job-Years
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Shale gas – and energy markets
Shale gas development provides opportunities for:

lower building heating costs than previously expected

lower power prices than previously expected – and less 
differential than in traditional coal regions

lower emissions profile of power plants in upwind regions 

But ….
challenges to address emissions from gas production

challenges with meeting renewables’ targets

continued need for energy productivity improvements
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Sue Tierney
Managing Principal
Analysis Group
111 Huntington Avenue, 10th Floor 
Boston, MA 20199
stierney@analysisgroup.com
617-425-8114 
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