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Executive Summary 

4 

Managing with Uncertainty Fatigue 

As the economy grows (slowly) and we enter a presidential election cycle, many policies affecting the power and gas industries are in flux.  

From fracking regulation to power plant emissions to renewable incentives, litigation and political uncertainty about what prevailing 

policies might emerge in 2013 has put the timing and, in some cases, the scope of new rules in limbo.  Despite this uncertainty, the 

energy industry is running out of time on some strategic actions and is moving to make investments (or retirements) in power supply, 

infrastructure expansion (or shoring up reliability “hotspots”), and new technologies. 

Knock-on 

Effects of 

Cheap Natural 

Gas 

 Low natural gas prices have affected the nation’s power supply, challenging the economics of proven solar and 

wind renewable technologies and altering the traditionally favorable dispatch position of coal-fired power 

 As the gas-fired power generation grows, the linkages between natural gas and power operations become 

increasingly important, and regulators and industry leaders are contemplating how to improve that coordination 

 Cheap gas-fired generation also appears to be impacting retail choice markets.  Retailers’ commodity (energy) 

costs have declined with gas prices, helping them compete with utility provider-of-last-resort service 

 Low natural gas prices have also led to increasing interest in the use of natural gas as a transportation fuel, 

although fueling infrastructure, while growing, requires further expansion 

Environmental 

Requirements 

Becoming 

Real 

 EPA has finalized new regulations on SO2 and NOx emissions as well as mercury and air toxics, even as it 

proposes greenhouse gas regulations for new power sources that effectively ban new coal-fired power plants 

 Deadlines for compliance with EPA’s proposed regulations are fast approaching, delayed only by litigation.  The 

electric industry is beginning to adjust its generation complement accordingly, as the shale gas boom makes gas-

fired power compelling for new generation, at least for the moment 

Safety Front  

and Center 

 One year after the Fukushima Daiichi nuclear event, the U.S. nuclear industry has begun working its “way 

forward” to ensure the public that it is incorporating its key lessons 

 With aging pipes and after some high-profile incidents, gas pipeline and distribution operators have strengthened 

their safety programs as regulators use a carrot-and-stick approach to spur safety-related improvements 

Grid Policy 

Push and Pull 

 Smart metering has hit bumps in some jurisdictions, as both customers and regulators have concerns about cost 

and issues with personal privacy and security 

 Compliance filings with FERC’s Order 1000, intended to spur power transmission investment, are due in 2012.  

Sticky issues around cost allocation, planning, and rate incentives remain largely unresolved 
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From the CEO to Shareholders:  
Some Quotes and Themes 

Electric & 
Combination  

Utilities 

Electric Distribution  
Utilities 

IPPs & Merchants 
Gas Local 

Distribution 
Companies (LDCs) 

Gas  
Pipelines 

Mergers, 
Acquisitions, 
Divestments, 
and 
Retirements 

 “Purchasing and/or 
constructing 
natural gas-fired 
electric generation 
facilities” 

 “Invested nearly 
$900 million in 
transmission and 
distribution 
infrastructure” 

 “Successfully 
integrating the 
companies and 
achieving annual 
cost savings 
targets” 

 “Analyzed the 
investment in 
environmental 
controls required 
for a number of our 
facilities…expect 
to deactivate 
facilities” 

 

 “Working 
innovatively…to 
transport 
[customers’] 
supplies to market 
from 
transportation-
constrained areas” 

 “Backlog of…shale 
wells shut in and 
waiting for 
development of 
natural gas 
gathering and 
processing 
infrastructure” 

 “Acquire and 
develop energy 
transportation 
assets” 

 “Build or acquire 
logistics assets 
strategic to market 
fundamentals” 

 “Share capital 
costs and risks 
through JVs or 
alliances” 

 “Leverage 
economies of scale 
from incremental 
acquisitions and 
expansions” 

 “Actively pursing 
projects to serve 
power generation 
load” 

Operations 
and Financial 
Issues and 
Initiatives 

 “Developing our 
human capital and 
talent pool” 

 “Facing higher 
untracked pension 
expense” 

 “Higher capacity 
factors...due to 
lower gas prices 
improving off-peak 
economics for 
combined cycle 
over coal units” 

 “New cost and 
performance 
improvement 
initiative” 

 “Hedge a 
substantial portion 
of our coal-fired 
baseload 
generation” 

 “Lower the 
commodity price 
risk…through the 
use of swaps and 
basic hedges” 

 “Target a 12% 
reduction in GHG 
emissions for 
every therm of gas 
delivered…by 
2015” 

 “Interstate and 
intrastate 
transportation rate 
challenges” 

5 Sources:  Company annual reports, websites, and investment analyst presentations 
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From the CEO to Shareholders:  
Some Quotes and Themes (Cont’d) 

Electric & 
Combination  

Utilities 

Electric Distribution  
Utilities 

IPPs & Merchants 
Gas Local 

Distribution 
Companies (LDCs) 

Gas  
Pipelines 

Growth 
Initiatives and 
Capital 
Projects 

 “Established our 
new transmission 
operations 
segment” 

 “Advanced our 
commercial 
transmission 
business through 
formation of a joint 
venture” 

 “Implementing 
emission controls 
and performance 
upgrades” 

 “Integrating 
advanced grid 
technologies into 
existing electric 
networks” 

 “Implemented 
some actions and 
upgrades at our 
nuclear facilities 
stemming from the 
Japan learnings” 

 “Replace and 
upgrade our 
extensive electric, 
gas, and steam 
networks” 

 “Implementing first 
large-scale smart 
grid project… 
sensors and 
transmitters” 

 “Deployment of 1.3 
million smart 
meters…by the 
end of 2013” 

 “Development of 
the…first power 
plant in the U.S. 
with a federal limit 
on GHG 
emissions” 

 “Higher market 
prices to provide 
adequate returns 
on some 
investment in 
environmental 
controls necessary 
to meet… 
anticipated 
requirements” 

 “The catalysts for 
the future are 
shale gas, utility 
infrastructure 
development, and 
the market's 
demand for low-
cost, efficient and 
available energy 
sources” 

 “Invest...in projects 
to accommodate 
the growing NGL 
supplies” 

 “Execute 
expansion projects 
to serve new gas-
fired power 
generation growth” 

 “Remained 
committed to 
infrastructure 
improvement and 
pipeline 
replacement” 

 “Optimizing liquids 
opportunities in 
western U.S. 
business” 

 “Further expand 
our renewable fuel- 
handing 
capabilities” 

 “Enhance the 
stability of our cash 
flows by investing 
in pipelines and 
other fee-based 
businesses” 

 “Design and 
improve our gas 
gathering 
infrastructure” 

Customer-Side 
Initiatives 

 “Develop and 
implement 
efficiency and 
demand response 
programs” 

 “Launched a 
special emergency 
restoration 
improvement 
program” 

 “Businesses 
receive incentives 
to reduce energy 
use when demand 
is highest” 

   

6 Sources:  Company annual reports, websites, and investment analyst presentations 
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Utility and Energy Stock Prices:   
Are Electrics and Diversifieds Undervalued? 

7 

Notes: *Part regulated, part unregulated 

Sources:  SNL Financial; www.multipl.com (S&P 500 monthly multiples); ScottMadden analysis 

Selected Month-End Index Price-Earnings Ratios  

(Trailing 12 Months Earnings) (Dec. 2004–Jan. 2012) 

Valuation Gap:  Price-Earnings Ratios for Large Diversifieds  
Compared with Other Energy Sectors 
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DJ Industrial Avg. SNL Energy Large Diversified

SNL Energy Small Diversified S&P Gas Utilities

S&P Electric Utilities SNL Merchant Generator

Citigroup MLP DJ Utility Index

Gas LDCs and MLPs have Outperformed the Dow Since  
Mid-2009, While Other Utility Indices Have Lagged 

Selected Stock Index Values (May 2009–Jan. 2012) 

(May 1, 2009 = 100%) 

Index Performance as of May 1, 2012 
Since May 

2007 

Since May 

2009 

Since Dec. 

2010 

SNL Energy Large Diversified 88% 138% 116% 

SNL Energy Small Diversified 107% 161% 114% 

S&P Gas Utilities 144% 215% 155% 

S&P Electric Utilities 81% 125% 115% 

SNL Merchant Generator 38% 113% 109% 

Citigroup MLP 115% 188% 114% 

DJ Industrial Avg. 101% 162% 118% 

DJ Utility Index 90% 138% 119% 

Index = 100% 

“Positive on fundamentals…[D]espite the mild winter, most utilities 

should see above-average long-term EPS growth, generally 

driven by capex rather than economic growth.”—Macquarie 

“The [natural gas MLP] group is trading at a spread to the 10-year 

Treasury of 372 basis points compared to its long-term average 

of 300 basis points.”—Deutsche Bank 

“Exceptionally mild weather conditions to drag on electric and gas 

distribution businesses…We expect hybrid* utilities and IPPs to 

generally experience a negative impact from lower year-over-year 

commodity prices, though large hedge positions will likely offset 

much of the potential downside.”—J.P. Morgan 
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2009 2010 2011200820072006200520042003200220012000199919981997

Southern Co.

Dominion Resources

FPL Energy

Unicom Corp.

PECO Energy

Constellation Energy

American Electric Power

Central & Southwest Corp.

Monongahela Power (OH Assets)

Centerior Energy

Ohio Edison Co.

GPU, Inc.

Allegheny Energy

PPL Corp.

LG&E Energy

Kentucky Utilities

AES Corp.

IPALCO Enterprises

PanEnergy

Consolidated 

Natural Gas  
Louis Dreyfus 

Natural Gas 

 
Houston 

Pipeline Co.

DPL, Inc.

PG&E Corp.

Consolidated Edison

Orange & Rockland Utilities

Edison International

Entergy Corp.

Public Service Enterprise Group

Enova Corp.  
Pacific 

Enterprises

Northern States Power

Public Service Co. of Colorado

Southeastern Public Service Co.

Houston Industries  
Noram 

Energy

Detroit Edison Co.  
MCN Energy 

Group

Union Electric Co.

Central Illinois Public Service Co.

Central Illinois Light Co.

Illinois Power Corp.

199919981997 200220012000 2003 2009 2010 201120082007200620052004

E.ON 

U.S.

Duke Power Co.
East Tennessee 

Natural Gas
Westcoast    

Cinergy Corp.

Carolina Power & Light Co.

Florida Power Corp.

Announced

Only

Closed

2012

Electric Utilities: A Consolidating Industry—  
Some Highlights from the Last 15 Years 

8 

Notes: Completion dates except as noted.  Major gas company acquisitions noted in 

italics. Does not reflect divestitures (e.g., Reliant, Spectra spin-offs) 

Sources:  SNL Financial; Platt’s Directory of Electric Power Producers and Distributors; 

FERC; ScottMadden research 

$15 billion 

     indicates relative total capitalization (reported) 
Scale:  

 Investor-owned 
utilities (IOUs) have 
gone through a slow, 
but steady, process of 
consolidation  

 The number of IOUs 
has decreased from 
96 in 1997 to 54 
today 

 In an era of 
extraordinary capital 
spending, very large 
balance sheets 
matter and 
consolidation is a 
primary means to 
secure them 

Current Corporate Entity 

Southern Co. 

Dominion Resources 

Duke Energy 

NextEra Energy 

Exelon Corp. 

American Electric Power 

FirstEnergy Corp. 

PPL Corp. 

AES Corp. 

PGE Corp. 

Consolidated Edison 

Edison International 

Entergy Corp. 

PSEG 

Sempra Energy 

Xcel Energy 

CenterPoint Energy 

DTE Energy 

Ameren Corp. 
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The Alignment of Gas and Power Infrastructure 
and Processes Will Be Increasingly Important 

9 

Announced Coal Plant Retirements (2012–2021) (as of Mar. 2012) Interstate Natural Gas Pipelines (as of Year-End 2009) 

 Gas-power interdependence is back on the front burner 

— EPA regulations, cheap shale gas, and increasing 
renewables penetration lead swings to gas generation 

— FERC had looked at this in the mid-2000s, as post-
merchant, pre-Katrina bubble led to a significant 
increase in the ratio of gas to total generation 

 Recent weather events (Texas, Southwest) have refocused 
attention on increased year-round power-sector gas demand 

 Emerging pipeline adequacy and operation concerns 

— Capacity constraints —    Flow patterns 

— Scheduling differences       —    Curtailment 

— Pipeline pressure and  
line pack 
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“All of the Above” Energy...Except Coal 

11 
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  New Coal Capacity Additions – 1960 to 2012 (Expected) (GWs) 
Planned Coal Plants (Permitted, Near Construction,  

and Under Construction) by NERC Region 

As of Early 2012, Only Seven GWs of New Coal Capacity  
Were Under or Near Construction 

After a Late 2000s Wave and 2010 Spike,  
New Coal Capacity Additions Have Waned 

 Developers are challenged, as they must begin construction by 
spring 2013 (to avoid being a “new source” subject to EPA’s 
recently issued rule setting GHG emissions limits for new 
sources) while no equipment vendor will guarantee compliance 
under the EPA’s new mercury and air toxics rule 

 The Energy Information Administration (EIA) projects little new 
coal capacity will be added beyond 2018. As retirements 
outpace new additions, EIA projects total coal-fired generating 
capacity* will fall from 308 GWs as of 2010 to 286 GWs by 2020 

 Even “favored” carbon capture and storage projects are finding 
opposition and looking at alternative fuels. For example, 
Tenaska has proposed changing its Taylorville IGCC project to a 
gas-fired project 

Notes: “Near construction” means project has been approved; majority or all 

permits have been obtained. Sponsor is contracting vendors and 

Engineering, Procurement and Construction (EPC) contractors. Site 

preparation has begun.  

“Permitted” means in the permitting phase. Two or more permits have been 

approved or fuel or power contracts have been negotiated. 

“Announced” means early stages of development to filing for permits. May 

include a feasibility study. 

*Excludes own-use generation (CHP, distributed generation, etc.) 

Sources:  NETL, “Tracking New Coal-Fired Power Plants” (Jan. 13, 2012); SNL 

Financial; World Resources Institute, “U.S. Electricity Markets Increasingly 

Favor Alternatives to Coal” (Apr. 25, 2012); EIA, AEO2012 Early Release 

Overview (Jan. 2012) 

Status # Plants GWs 

Under construction 10 6.5 
Near construction 1 0.3 
Permitted 13 8.9 
Announced 24 11.9 

Largest batch of coal 
generation additions 

since 1985 

Source: NETL 
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Generation Retirements and Additions:   
The Latest Tally 

12 
Sources:  SNL Financial, “Upcoming, Recent Coal-Fired Power Unit Retirements” (Mar. 28, 2012) 

(retirement announcements as of Mar. 27, 2012); ScottMadden research 

 With gas prices still at lows not seen in more than a decade, and facing anticipated EPA regulations and local 
environmental opposition, a number of coal-fired power plants have been slated by their owners for closure 

 Among NERC regions, ReliabilityFirst and SERC are the most affected, with 14 GWs and 5 GWs slated for 
retirement, respectively 

 Retirement estimates continue to be a moving target 

— Some units are being mothballed rather than retired 

— Some companies are preserving options and using less definite language in describing outlook 

Announced Coal Retirements for 2012 Through 2021  
Total Nearly 25 GWs (About 8% of All Coal) 
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Scheduled Coal Capacity Retirements Through 2021 (MW) 

by NERC Region 
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Columbia 
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2009 

2010 

2011 

Average On-Peak Power Prices ($/MWh) for Selected Power 

Trading Hubs (2009–2011) (2011 Values Shown) 

Power Prices Are Down (Except ERCOT) in 2011 with Cheap 
Gas on the Margin and Robust Hydro in the Northwest 

Extreme summer heat and 
tightening reserve margins in 
ERCOT led to extreme prices 
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Generation Retirements and Additions:   
The Latest Tally (Cont’d) 

13 

Despite Lower Power Prices, One Estimate Projects  
108 GWs of Capacity (About 10% of Existing Capacity) Is in 

Development or Under Construction 

U.S. Capacity in Early Development, Advanced Development, or 

Under Construction by Region, Size, and Type (MWs) 

Sources:  SNL Financial, “What Is Coming Online? Planned New Generating Capacity in U.S.” (Apr. 3, 2012) (planned 

capacity announcements as of Mar. 23, 2012); FERC State of the Market reports (2009–2011) (wholesale 

electric prices); NERC, 2011 Long-Term Reliability Assessment, Tables 19, 34 (May 1, 2012 errata rev.) 

 If planned projects adhere to their announced 2016 timelines, 
more than 108 GWs—10% of the current grid size—is 
expected to come online with nearly 2/5 of these capacity 
additions expected to be gas fired 
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Capacity Less NERC Strict EPA Case 2018 

Reserve Margins (Before Potential EPA Regulatory Effects) 

NERC Forecast Summer 2017 Demand and Resources and 2018 

Capacity After Retirements and Derates (NERC Strict Case) 

Reserve Margins in Many Locations May Be Adequate, Even 
with EPA Regs, but the Rotation of Thousands of MWs of 
New, Retrofitted, and Retired Capacity Must Be Managed 

 NERC is particularly concerned about sufficient reserve 
margins in ERCOT and MISO 

 Even where reserve margins are sufficient, reliability may be 
at risk due to requirements for grid support and the 
interdependency across what could be an unusually large 
number of changes (retirements, additions, and repowering) 
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Coal Versus Gas:  The Switch Goes On 

14 
Note: *per MMBTU; **assumes 20% var. O&M, wind at 33% availability; zero marginal cost for hydro 

Sources:  EIA; SNL Financial; ScottMadden analysis 

 Narrowest Dark Spread in a Decade… 
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...Expected to Continue for a While 

Example Plant Dispatch Curve** – SERC Region (May 2012) 

…Gradually Changing the Fuel Mix: Top 10 U.S. Generators 

Coal Share of Total Gen Gas Share of Total Gen 

2010 2011 2010 2011 

Southern Co. 57% 51% 25% 30% 

NextEra Energy 4% 3% 51% 57% 

American Electric Power 81% 77% 8% 11% 

Exelon 5% 3% 1% 1% 

TVA 49% 47% 7% 8% 

Duke Energy 60% 57% 7% 10% 

Entergy 13% 12% 23% 25% 

FirstEnergy 64% 70% 0% 0% 

Dominion Resources 38% 32% 14% 19% 

Progress Energy 45% 36% 29% 32% 
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Increasingly, Gas Units are Dispatching Before Coal… 
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 (in $/MMBTU incl. Taxes) (Jan. 2002–Jan. 2012) 
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Nuclear Power:  Fukushima Plus One 

15 
Sources:  NEI, INPO, & EPRI, “The Way Forward:  U.S. Industry Leadership in Response to Events at the Fukushima Daiichi Nuclear Power 

Plant” (Feb. 23, 2012); U.S. Nuclear Regulatory Commission; The Wall Street Journal, p. A1 (Mar. 9, 2012); FitchRatings; AP 

 Unusual domestic incidents of earthquake (North 
Anna, VA) and flooding (Ft. Calhoun, NE) since 
Fukushima have raised the profile of nuclear 
emergency response preparation and planning 

 The U.S. nuclear industry has proactively engaged 
to address the safety concerns raised by the March 
2011 Fukushima incident 

— The industry players adopted a proactive 
stance of the Flex approach and created the 
Way Forward 

— Nuclear operators have purchased more than 
300 pieces of new emergency equipment 

 Globally, despite some reversals in Europe, 
nuclear power development continues, with 163 
reactors ordered or planned vs. 156 as of February 
2011 

 Vogtle Units 3 and 4 (GA) received a construct-
operate license (COL) from the NRC, the first in 30 
years 

— Its AP1000 design has state-of-the-art 
passive safety features, which eased 
approval 

— Summer Units 2 and 3 (SC) received a COL 
as well, in part because they employ this 
same design 

 Other proposed units are not expected anytime 
soon, largely because of macroeconomics 

— Continued low-demand growth post-
recession 

— Current and projected low natural gas prices 

 However, some firms like Progress Energy (Levy 
County, FL) continue to voice their commitment to 
developing new nuclear units 

The Way Forward: The Industry’s Near-Term Action Plan 
in Response to Lessons from the Fukushima Daiichi Event 

Fukushima Situation Near-Term “Way Forward” Actions 

Power loss 
Safety measures even if there is an extended loss 
of electric power to site 

Beyond design- 
basis events 

FLEX: a three-phase approach that involves the 
use of a pre-staged set of on-site and off-site 
diverse and flexible emergency equipment 

Decay heat removal/ 
pressure control 

Accessible and reliable hardened vents for Mark I 
and Mark II boiling water reactor containments 

Spent fuel  
storage pool 

Assessment and, where necessary, improvement 
in plants’ ability to monitor water level and 
temperature in storage pools 

Staffing requirements 
Assessment of staff needed to respond to a large-
scale natural event and to implement strategies 
contained in the emergency plan 

Power loss 
prevention 

Assessment of communications and equipment 
used during an emergency 

Browns Ferry (3)

Brunswick (2)

Columbia (1)

Cooper (1) Dresden (2)

Duane Arnold (1)

Edwin Hatch (2)

Fermi (1)

Hope Creek (1)

FitzPatrick (1)

LaSalle (2)
Limerick (2)

Monticello (1)

Nine Mile (2)

Oyster Creek (1)

Peach Bottom (2)

Pilgrim (1)

Quad Cities (2)

Susquehanna (2)

Vermont Yankee (1)Nuclear  

Generating 

Units  

Employing  

Mark I and II  

BWR  

Containments 

Similar to 

Fukushima 

Daiichi 

Nuclear Station 
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Nuclear Power:  The Relicensing “Cliff” 
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New Units 

Relicensed (or Pending Relicensing) 

Original License Plus One Assumed 20-Year 
Extension 

16 Sources:  Nuclear News (Mar. 2012); ScottMadden analysis 

Because most currently operating nuclear power plants will begin reaching the end of their 20-year 
extension to the original 40-year operation license around 2030, a significant amount of nuclear 
generation will need to contemplate “life after 60”.  

U.S. Nuclear Capacity by License/Relicense Expiry 

Includes Vogtle 3-4, 
Summer 2-3,  
and Watts Bar 2 
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Retail Choice Resurgence:   
Short-Term Phenomenon or Long-Term Trend?  

17 

Sources:  KEMA, Power Choice 2012: Highlights (Feb. 15, 2012); Compete Coalition, Retail Electric 

Choice: Proven, Growing, Sustainable (Apr. 3, 2012); ABACCUS, 2011 Scorecard for Retail 

Electricity Consumer Choice (Nov. 2011); U.S. Energy Information Administration; New York 

Dept. of Public Service 

 More than 685 GWhs of retail energy were served 
competitively in 2011, rising nearly 40% from 2008 levels, 
despite relatively flat overall load growth during the same 
period 

 Commercial and industrial segments are the big drivers 
(about 3/4 of competitively served energy growth 2008–11); 
residential grew 15% annually during that period 

 Growth was especially strong among residential customers 
in CT, NJ, OH, and PA.  A number of factors contributed:  
regulatory and utility support, municipalization, and nearby 
low-cost shale gas impacting wholesale power prices 

 More competitive retail customers have new smart meters 
installed, although customer interest in products that 
leverage those technologies (smart thermostats, peak 
pricing, etc.) is currently low 

 Price continues to be the primary reason for switching 
(more than 80% of customers per one survey) 

 Key questions 

— How much of the growth is tied to economic recovery? 

— Are regulated/competitive price differentials 
predicated upon low natural gas prices and how long 
will those prices continue? 

— As utility procurement auctions begin to price in low-
priced gas-fired supply, will rates adjust to reflect this 
and thus narrow the competitive vs. bundled price 
differential? 

— Will further utility consolidation in retail choice regions 
impact the market? 

Competitively Served Load Growing Faster than Overall 
Demand, but Still Comprises Less than 20% of Total Energy 
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Increased Switching: A Knock-on Effect of Cheap Gas? 

U.S. Electric Load Served Competitively Versus 

Total U.S. Electric Consumption (2008–2011) 



Climate and Environment 
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EPA’s Utility Mercury and Air Toxics Standards (MATS): 
Another Brick in the Wall 

19 

Notes: *Incremental to CSAPR and other EPA regulations 

Sources: U.S. EPA; Inside EPA; Congressional Research Service, EPA’s Utility MACT: Will the Lights Go Out? (Jan. 9, 

2012); SNL Energy, Summary and Analysis of Final EPA Air Toxics Rule (Feb. 2012); “The Utility MACT: It’s Now 

a Fact,” accessed at energyblogs.com (Apr. 12, 2012); Troutman Sanders LLP webinar (Jan. 19, 2012) 

 In December 2011, EPA issued its utility air toxics rule, 
requiring maximum achievable control technology (MACT) 
be applied to mercury and other hazardous air pollutants 

— Compliance horizon: three years from finalization, 
with a potential one-year extension from state-
permitting agency if needed to install controls (on a 
case-by-case basis only) 

— An additional year extension (total five years) for 
units critical to grid operation is available, but those 
units will still be deemed in non-compliance 

— Boiler efficiency will be audited every three years to 
ensure generators are employing all available 
efforts to minimize pollutants 

 Midwest ISO, alone, projects that 60 GWs of its 70 GWs of 
coal- and oil-fired units will require retrofit and has begun 
member outreach to schedule  

 One estimate identifies plants facing the highest costs as 
the following: 
 
 
 
 
 
 
 
 
 

 Key issues:  Who has priority in managing retrofits, 
especially in non-RTO regions?  What is the role of state 
public utility commissions (PUC) in this process? 

Utility MATS Has Broad Affect, Perhaps Greater than CSAPR 

Facilities Subject to the Toxics Rule Per EPA (Dec. 2011) 

How Much Will Utility MATS Cost? Differing Views 

EPA $9.7B* annualized in 2015 (2010$) 

NERA $10.4B* annualized in 2015 (2010$) 

Midwest ISO 7% to 7.6% increase in retail rates 

AEP $6 to $7B (AEP only) 

Southern Co. 
“Will require utilities to spend as much as  
 $300B by 2015” 

Power South 
“An EIA study found that total costs could be 
between $261 and $358B” 

Current Profile GWs Upgrades Needed 

Burns bituminous coal 
and blends; uses SCR 

21 FGD; particulates 

Burns bituminous coal 
and blends; uses FGD 

29 SCR; particulates 

Burns bit coal; no controls 25 FGD/SCR OR commit to bit 
compliance coal ($$$) and install ACI 

Source: EPA 



Copyright © 2012 by ScottMadden, Inc. All rights reserved. 

Greenhouse Gas Emissions:  Might a New Source 
Performance Standard Affect the “Not So New”? 

20 

Notes:  *But not definitively ruled out. The rule states, “EPA does not have sufficient information to develop standards of 

performance for modifications; therefore, the EPA is not proposing any standards for modifications” 

Sources:  Van Ness Feldman; SNL Financial (citing Sanford C. Bernstein); U.S. EPA; EIA 

Or Does It?  Some See a Risk Overhang :   

  “The application of new source performance 

standards to [modifications of] existing power plants 

...will present a material challenge for the power 

industry…In particular, coal-fired power plants that 

incur the cost of compliance with [the Cross-State Air 

Pollution Rule] and [the Mercury and Air Toxics 

Standards] may be required to comply with future 

CO2 emissions limits as well.”—Sanford C. Bernstein 

Proposed standards  In late March, EPA proposed nationwide standards for CO2 emissions from new power generation sources 

Affected units  New fossil-fired steam and combined cycle-generating units >25 MWs 

 Proposal explicitly excludes existing units, or modifications* or reconstructions of existing units 

Proposed cap  1,000 pounds of CO2 per MWh  

Benchmark  Natural gas combined cycle (EPA found that 95% of NGCCs constructed between 2006 and 2010 met standard) 

“Alternative 

compliance option” 

 Allows construction of new generation with commitment to later install carbon capture and storage (CCS) equipment 

 Based upon lifetime averaging of emissions:  Years 1–10 <1,800 lbs./MWh | Years 11–30 <600 lbs./MWh 

“Transitional” units  New generation units that receive pre-construction permits and begin construction by late March 2013 

Implications  Proposal effectively eliminates new coal plants:  coal units without CCS cannot meet standard; implicitly assumes 

CCS costs will decline and will be at widespread commercial scale within 10 years (an aggressive assumption in 

comparison to most forecasts today) 

 EPA impact analysis assumes most new units would be gas-fired given low gas prices, and new coal units would be 

attractive over NGCCs at $9.60/MMBTU gas, but assumes coal by comparison would cost between $9 and 

$50/MWh in “pollution damages” 

Possible challenges to 

proposed rule 

 EPA’s treatment of different fuel types (and hence available technologies) uniformly 

 Exemption of modified and reconstructed units 

 “No impact” conclusion by EPA based upon its assumption of no new coal capacity before 2020 

Status  Conferences in May; final rule expected in early summer 2012 

Applies Only to New, not Existing, Generators: 
 “A ‘new source’ as ‘any stationary source,’ the 

construction or modification of which is commenced 

after publication of regulations (or, if early, proposed 

regulations) prescribing a standard of performance... 

applicable to such source…Sources that undertake 

modifications will be treated as existing sources and 

thus not subject to the requirements proposed in 

this notice.”—EPA Regulatory Impact Analysis 
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Feed-In Tariffs:  Under Fire and Getting Adjusted 

21 

Notes: *Also known as feed laws, feed-in laws, renewable energy payments, standard offer 

contracts, and advanced renewable tariffs; **arithmetic average of weighted hourly 

energy prices 

Sources:  Institute for Energy Research; “Ontario Feed-in Tariff Report Released,” Blakes 

Bulletin (Mar. 2012); Province of Ontario, Ontario’s Feed-In Tariff Program: Two-Year 

Review (Mar. 2012); World Future Council; Renewable Energy Policy Network for the 

21st Century (REN21) (FIT definition); IESO; Renewable Energy World; NREL 

Feed-In Tariffs (FITs)*: A Quick Overview 

 Defined:  Policy that sets a guaranteed price ($/KWh) over a 
certain period of time at which power producers can sell 
renewably generated electricity into the grid 

— Fixed price or fixed premiums to market- or cost-related 
tariffs 

— Often technology-specific 

 Successful FIT policies typically include three policies: 

— Guaranteed access to the grid 

— Stable, long-term purchase agreements (15–20 years) 

— Payment levels based on the costs of renewable energy 
generation 

 Net metering compared:  Net metering is designed to attract 
installation of systems that generate power equal to or less than 
predicted on-site load; under FIT programs, systems can be 
installed at sites with no load. In addition, net metering is typically 
linked to a tariff, market price, or utility avoided cost 

FITs Under Fire 

 Fiscal conservatives in a number of countries have sought to limit 
the scope and size of FITs, which they claim are unaffordable in 
an era of austerity. In many cases, FIT programs have been well 
subscribed, increasing the effective subsidy, and the tariffs may 
not reflect decreasing costs of equipment like solar panels 

 In the U.K., the Energy Secretary seeks to reduce solar FITs to 
21 pence from 43.3 pence per kWh. The EU has asked the U.K. 
to demonstrate how this change will not affect its renewable 
energy commitments 

 Spain announced it was halting its FIT, affecting 4.5 GWs of wind 
and 550 MWs of solar. This stemmed from an increasing balance 
sheet liability for utilities who could not pass FIT costs onto 
ratepayers 

 Despite those controversies, some U.S. jurisdictions such as 
Vermont, Gainesville (FL), and Los Angeles are deploying or 
have deployed FITs 

Ontario’s FIT: A Recent Case Study 

 In September 2009, Ontario established a FIT for 
renewable energy to meet its aggressive renewables 
goals:  10.7 GWs of non-hydro renewable generation by 
2018 and 9 GWs of hydro by 2030 (almost half of 
Ontario’s demand) 

 Through March 2012, Ontario had received applications 
to the FIT program for projects totaling 21.3 GWs and 
offered contracts for a cumulative total of 4.8 GWs 

 A 2011 report recommended reducing prices 
substantially, by more than 20% for solar and 15% for 
wind  

 Other recommended adjustments include: 

— Annual review and reset of FIT prices to reflect cost 
reductions 

— Price-setting at contract, not upon application 

— Adders of 0.5¢ to 1.5 ¢ per kWh for aboriginal or 
community projects 

Selected FIT Prices by Technology Before and After Review 
vs. Wholesale Market Price (CDN¢/kWh) 

Fuel 
Original 

Price 

New 

Price 

% Change 

From Original 

Solar Rooftop 53.9-80.2 44.5-54.9 -9.6% to -31.5% 

Solar Groundmount 44.3-64.2 34.7-44.5 -12.4 to -30.7% 

Wind 13.5 11.5 -14.8% 

2011 Ontario Hourly Energy Price**:  30.15 



The Network 
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Texas Competitive Renewable Energy Zones: 
Will Momentum Continue? 

23 
Sources:  Public Utility Commission of Texas; CREZ Progress Report No. 7 (Apr. 2012); 

www.texascrezprojects.com/projects.aspx; Energy Central 

New Renewable Generation Since 1995 (Completed and Proposed) 

High Hopes and Expectations 

 Texas continues to complete CREZ projects. Incumbents, 
merchants, and others with various business models are 
participating in the build-out 

 Some unique advantages for Texas CREZ vs. rest of the U.S. 

— Single-state jurisdiction (cost allocation issues fade) 

— Supportive regulatory environment 

— In-state renewables for transmission to in-state load 
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What Happens Upon Expiration of the Renewable PTC? 
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Competitive Renewable Energy Zones 

Transmission Optimization, Scenario 2 

About 3,600 Miles of Transmission Planned for CREZ 

Some Causes for Concern 

 Construction of significant amounts of new transmission at one 
time puts pressure on availability of labor and materials  

 Federal PTC expiration could slow renewables development:  
CREZ anticipates more than 18 GWs of renewable power—what 
if a large amount of that generation is deferred indefinitely 

 Costs for major CREZ projects are estimated at $6.9 billion 
($1.9 million/mile), up from $4.9 billion ($1.7 million/mile) 
originally estimated in the CREZ planning study. Texas’ PUC is 
monitoring costs closely 



Copyright © 2012 by ScottMadden, Inc. All rights reserved. 

Order 1000:  Themes from Compliance Filings  
and Related Discussions 

RTOs Non-RTOs 

MISO SPP PJM NYISO California ISO Western States 

 Robust regional 

planning already 

exists, including 

public policy 

considerations 

 Developing an 

interregional cost 

allocation process 

could be difficult 

 MISO, SPP working 

on interregional 

planning 

 Use robust planning 

with an eye toward 

reliability, 

affordability, and 

public policy 

 Proactive plans and 

regional planning that 

is “very near 

compliance, if not 

compliant” 

 Concerns with 

interregional 

planning:  “We have a 

lot of neighbors” 

 “Building blocks” 

proposal to support 

seams cost allocation 

 “Mostly compliant” 

with regional planning 

requirements 

 Transmission 

planning focus has 

been on reliability and 

market efficiency 

 Current cost 

allocation model is 

structured around 

reliability—much work 

to incorporate “public 

policy” alternatives 

 Not anticipating any 

significant changes to 

economic and 

reliability planning 

process 

 Biggest challenges: 

public policy 

requirements and 

interregional cost 

allocation 

 Northeast Planning 

Coordination Protocol 

already meets many 

of the Interregional 

Planning 

requirements of 

Order 1000 

 Considers itself its 

own region and not a 

sub-region of the 

Western 

Interconnection 

 Has process in place 

for meeting public 

policy requirements 

 Has (i) competitive 

process for non-

incumbent 

transmission 

developers and (ii) 

regional cost 

allocation 

 Key issue: whether non-

jurisdictionals participate in 

the planning process 

 Cost allocation causing lots of 

discussion 

 Western states differ greatly 

on what level of regulation 

they want 

 Controversy over role of state 

regulators on implementation 

committees 

 Order 1000 may stir up more 

problems than it solves 

Note:  Limited activity to date in New England, the Southeast, and Florida; early in stakeholder discussions 

24 

 

 Companies expanding business models—expanding into merchant transmission to take advantage of elimination 

of right of first refusal (ROFR) (e.g., Transource Energy)  

 Concerns about unintended consequences: “We see costs and processes, lots of things stacked on top of each 

other. It's difficult to see how adding more processes is going to speed things up” 

 Without ROFR, there is a perceived potential for non-incumbent projects involving major lines to “run over” local 

needs 

 Order did not specify enough to truly solve many issues (e.g., discrepancies over benefits from new transmission 

projects are “extremely complicated and confusing”) 

 Many transmission regions believe that current processes are largely compliant with Order 1000. For those 

debating this, big issues or gaps include: 

— Interregional planning and cost allocation 

— Defining and incorporating “public policy” requirements 

Sources:  Platt’s Electric Utility Week; SNL Financial; New York ISO; industry news 

Order 1000 

trends and 

issues 
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Transmission Rate Incentives: 
Will FERC Take Away the Candy Bowl? 

25 

2005 2006 2007 2008 2009 2010 2011 2012 

July 2005:  
Energy Policy 
Act directs 
FERC to 
provide 
incentive rates 
to encourage 
development 
of transmission 
infrastructure 
 

May 2011:  NOI sought comments 
regarding the scope and 
implementation of the incentives 
program to consider: 
 Whether incentives should be 

tied to estimated or actual costs 
 Factors in evaluating an 

application for incentives 
 Obstacles faced by transmission 

developers and what incentives 
are best suited to addressing 
them 

Framing the Key Points of Debate 

Investor-Owned Utilities, Transmission Developers 
State PUCs, Public Power, Rural Coops, Consumer Advocates,  

and End-User Coalitions 

 Incentives still necessary to encourage transmission build in a 

number of regions 

 100% CWIP and abandoned plant costs should be included in rate 

base subject to general rate principles rather than treated as an 

incentive 

 Clarity needed to distinguish between “routine” projects and those 

meeting the “nexus” test 

 Continue rate adders to recover “reasonably incurred” costs, not 

merely estimated costs 

 Incentives too generous, go beyond what is required to reduce risk 

 Availability of incentives has led to rapid expansion along with an 

“alarming” escalation in costs of transmission service 

 FERC needs to distinguish incentives required to reduce risk vs. 

simply enhancing utility/developer returns 

 Limit rate adders to estimated costs, to incent cost containment 

 A lower ROE on retail services does not encourage transmission 

projects 

 No justification to continue to award ROE adder years after joining an 

RTO 

July 2006:  FERC issues Order 679, providing for:  
 Enhanced ROE for transmission investments 
 100% recovery of construction work in progress in rate base 

and prudently incurred costs on abandoned projects where 
outside of utility’s control 

 “Kicker” for forming transcos or joining an RTO 
 Incentives for “advanced technologies”  
Incentives recoverable if:  
 Project results from a fair and open regional planning process 

that evaluates projects for reliability and/or congestion and 
acceptable to FERC or has received construction approval 
from an appropriate state commission or siting authority 

 A “nexus” between the incentive sought and the investment 
being made is demonstrated 

FERC receives more than 75 applications for transmission incentives associated 
with $50 billion in proposed investments from various transmission developers 

Sept. 2011:  
Comments 
received and 
under FERC 
review but 
Comm’n 
attention 
overtaken by 
Order 1000 
compliance 

Sources:  FERC; RM11-26 filings; SNL Financial 

Pre-2005:  
FERC 
authorizes 
formula 
ratemaking 
for 
transmission 
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Smart Grid Deployment:  
Some Advances... 

26 

Note: *Per FERC report (below) 

Sources:  EIA, Smart Grid Legislative and Regulatory Policies and Case Studies (Nov. 15, 2011); FERC, 

Assessment of Demand Response & Advanced Metering (Nov. 2011); FitchRatings, “Smart 

Meters are a Smart Investment” (Mar. 21, 2012); Edison Foundation, Institute for Electric 

Efficiency; SNL Financial (citing Pike Research); ScottMadden analysis 

AMI vs. AMR Meters by Customer Type (2010 vs. 2009) 

 Continued interest:  At least nine state legislatures—
CO, HI, IL, KS, MA, ME, MS, NY, and NC—discussed 
bills in the 2011 session that promote Smart Grid 
deployment or smart meter installations 

 Smart vs. smarter meters:  More than 70 million smart 
meter units were installed in 2010, 53% above 2008 
installations of 46 million units 

— Trend is toward more sophisticated two-way 
advanced metering infrastructure (AMI) meters 

— But installed base of nearly 50 million AMR units far 
outpaces 20 million AMI units 

 A projected slow down:  One report estimated that 
over 12 million smart meter units were shipped in 2011, 
but annual shipments are expected to fall 42% by 2013 
as federal stimulus winds down 
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Commercial AMR
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Industrial AMI

Commercial AMI

Residential AMI

Over 
110% 

increase 

Still nearly 50% growth in  
industrial AMR meters 

Twenty States Look to Smart Meter Penetration >50% 

Current Smart Meter Installations and Planned and Proposed 

Deployments by IOUs, Large Public Power Utilities,  

and Selected Rural Coops 

IOUs Lead Smart Grid Deployment, but Significant 
Penetration in Rural Cooperatives 

19% 

4% 

2% 

76% 

   

Cooperatives 

Political Subdivisions 

Municipals 

Investor-Owned Utilities 

Total AMI Smart Meter Deployments  

by Ownership Type as of 2010 

As of 2011, 
estimates of 
advanced 
meter 
penetration 
range from 
13% to 18%* 

Source:  The Institute for  
Electric Efficiency 

Deployment to more 
than 50% of end-users 

Deployment to less than 
50% of end-users 
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Smart Grid Deployment:  
...and Some Customer and PUC Pushback 

27 

Notes: “Adopted AMI Requirements”: In addition to direct orders to deploy 

AMI, this includes orders from the state public utility commissions 

(PUCs) directing utilities to file deployment plans. Does not include 

regulation or laws that serve only to authorize or simply promote 

AMI deployment. The state of Maine also has pending legislation to 

place a temporary moratorium on deployment.  

“Pending AMI Studies” includes states in which the legislature or 

PUC is studying the effects of pilot programs and large-scale 

deployments. This also includes the PUC decisions to study the 

effectiveness of requiring implementation of PURPA Standard 14 

(Time-Based Metering and Communications) of EPAct 2005 on a 

utility-by-utility basis. 

Sources:  EIA; Energy Overviews; industry news 

Feb. 2012:  Some PG&E customers, 
concerned about the health effects 
of smart meters, petition to have 
them removed. PUC allows removal 
for a one-time $75 fee and a 
monthly charge of $10. 

But Sacramento Municipal Utility 
District deployment of 600,000 
smart meters yielded customer 
complaints of less than 0.1%. 

Feb. 2012:  Central Maine Power 
consumers are complaining that 
smart meters are interfering with 
other household electronics, 
from garage door openers to 
security systems. PUC allows 
customers to opt out for a $12 
monthly charge. 

Jan. 2012:  Michigan Appeals Court 
rejects $37 million smart meter-
related rate increase and decoupling 
proposal as not “properly 
supported.” PUC launches 
investigation into utilities installing 
smart meters, seeking installation 
plans and costs, safety information, 
data protection safeguards, and opt-
out options. 

Sept. 2011:  Connecticut 
Attorney General asks PUC to 
reject deployment of 1.2 million 
smart meters, alleging “no 
beneficial impact on total energy 
usage, and the savings that were 
seen…were limited to certain 
types of customers and would be 
far outweighed by the cost of 
installing the new meter 
systems.” 

Customers and (in Response) Utility Commissions Have Been Pushing Back 
on Some Smart Meter Deployments for Various Reasons 

 Health concerns:  Perceived health impacts of RF transmissions 

 Higher-than-anticipated costs:  Higher-than-expected costs of some pilots 
(e.g., Boulder) and skepticism about benefits 

 Obsolescence:  Short technology vs. longer rate recovery cycles 

 Data privacy:  Customers are worried about unauthorized use of their 
consumption data by their utility and others 

 Sticker shock:  Customers have been unpleasantly surprised when shown 
their true usage patterns and prices during those periods 

 Cyber-security:  PUCs and industry leaders are worried that technology has 
been deployed more quickly than cyber-security safeguards can protect 

Nov. 2011:  In wake of controversial 
Xcel Smart Grid pilot, Boulder seeks to 
municipalize its distribution system. 

Source:  EIA 
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Gas Pipeline Safety: A Priority 
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• The PUC created a 
safety citation 
program 

• PUC required to 
consider a gas 
utility’s safety 
performance when 
determining the 
utility’s rates 

Cost recovery 
mechanisms  
approved 

The Railroad Commission 
implemented new penalty 
guidelines for violations of 
its oil and gas safety 
measures 

PUC implemented 
preventive safety 
measures 

Sources: Washingtonwatch.com, Van Ness Feldman, SNL Financial; E. Baker & J. 

Davis, “Gas Pipeline Safety,” available at www.scottmadden.com 

Cascade Natural 
Gas incurred safety 
violation fine 

Pipeline safety has become a top priority for 
the gas industry, driven by several trends 
over the past several years: 

 The abundance of shale gas and increasing 
dependence on natural gas as a supply 
source have created higher demand on some 
transmission pipelines 

 Recent high-profile incidents have 
demonstrated that risks such as leaks, 
defects, and improper operations can have 
severe consequences 

 2008–2010 was marked with more than $650 
million in damages from transmission 
onshore gas pipeline significant incidents and 
87 fatalities (with 71 occurring in 2010 alone) 
out of 156 total incidents 

 To meet a possible doubling of natural gas 
demand, an additional 24,000 miles of 
pipeline may be required. Gas companies will 
be major players in this future build-out of 
transportation infrastructure for power 
generation 

 

Selected Gas Pipeline Safety Incentives and Penalties 

Federal Incentives 

Pipeline Safety, Regulatory Certainty and Job Creation Act of 2011 

• Designed to strengthen safety requirements and inspections and clarify 

accountability for pipeline operators for accidents 

 

Advance Notice of Proposed Rulemaking 

• Requests the public to comment on whether gas transmission pipeline 

regulations should be strengthened. Potential changes include eliminating 

certain regulatory exemptions for pipelines constructed prior to 1970 and 

expanding integrity management 



Renewables, Clean Tech, and Energy Technologies 
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Renewables Face Changing Dynamics 

30 

Notes:   ARRA is the American Recovery and Reinvestment Act (the “Stimulus Bill”); ITC is 

investment tax credit 

Sources:  Breakthrough Institute, Brookings Institution, and World Resources Institute, Beyond 

Boom & Bust (Apr. 2012); Platts Electric Utility Week; ScottMadden analysis 

 Running hot: Uncertainty about the extension of the renewable 
production tax credit (PTC), as well as expiration of other 
subsidies, is pulling development forward into 2011 and 2012. 
2013 may then be a year of reduced development regardless of 
PTC renewal 

 Heavy gas...:  Low natural gas prices weigh heavily on 
renewables development, which is historically reliant on tax 
subsidies to achieve grid parity 

 ...Buoyant RPS:  Since 15 of the 36 state renewable portfolio 
standards (RPS) are not initiated until 2010 or later, state RPS 
demand is ramping up and should create long-term demand 
growth for renewables. And while renewable energy credits 
(RECs) may be banked in most states, the current surplus will 
erode over time as RPS requirements escalate, requiring more 
renewables development 

 The tax equity capital gap:  Expiration of Section 1603 cash 
grants has forced solar wind developers to the tax equity market, 
which can increase debt costs by 3% to 8%. This can raise wind 
project costs by 50% to 130%. But while renewable-developer 
project-finance demand is projected at $7 to $10 billion for 2012, 
tax equity markets are likely able to supply only $3.6 billion per 
one estimate 

 Shifting ownership models:  Project ownership models 
continue to shift away from tax incentive-driven structures to 
equity-backed transactions as utilities (and large developers) 
develop or acquire asset portfolios 

 Election year inaction:  With cheap gas and a Republican 
House, few expect action on a PTC extension before the 
November election. However, some proposals have emerged 
from left-center think tanks to link PTC extension to learning 
curve improvements (installed cost reductions) to subsidized 
technologies 

 A Federal REC?:  Depending upon election outcomes, some are 
watching for federal RECs which might have broad fungibility, 
spurring further development in resource-rich regions 

Entering an Era of Declining Subsidies 
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Federal Clean Tech Spending by Year ($Billions)— 

Direct Spending, Tax Expenditures, and Loans or Guarantees 

2009 2010 2011 2012 2013 2014 

Sec .1705 loan guarantee  
program expires 

Sec. 1603 cash  
grant expires 

Wind PTC  
expires 

30% solar ITC in place until 2016; 
10% ITC after that 

Sec. 1703 loan guarantee program remains until $1.5 billion 
volumetric cap for renewables reached 
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Solar Development:  Low PV Module Prices 
Improve Costs but…  
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RPS with Solar and DG Carve-Outs Will Aid Solar Developers 

 2011 flurry:  Section 1603 cash grant expiration (which 
covered 30% of development costs), adjustment of European 
FITs and other subsidies, and price competition among PV 
panel manufacturers led to a boost in U.S. solar installations 
in 2011—1 GW in 2011—and continued steady growth on the 
back of long-term, state-level policy visibility and federal 
incentives 

 PV cash crunch and tech re-do?:  Increasingly, solar 
projects—which have 20+ year lifespans—have to contend 
with PV manufacturers who are cash challenged due to 
intense price competition and may not be viable to support 
their equipment long term. And with technology 
advancements, developers on some projects are rethinking 
original PV technology choices 

 Gas prices weigh down PPAs:  Low natural gas prices are 
driving down the price for purchased power under solar PPAs 
to levels that some say are unfinanceable 

 Lessons from Europe:  European development activity has 
significantly impacted costs. Feed-in tariffs* have allowed 
global component manufacturers to scale and have allowed 
developers to gain valuable installation experience. 
Furthermore, Europe has become the testing ground for the 
latest generation of solar technologies. However, the absence 
of prescribed FITs in the U.S. has created a more price-
competitive landscape 

 PV attractiveness for RPS:  Though moving rapidly in terms 
of technology improvement and cost reduction, solar PV, 
CSP, and CPV are still largely more expensive than other 
renewable energy options. However, for utilities that are 
assessing the resource mix for RPS compliance, the 
combination of siting flexibility, technology carve-outs, and 
PV’s distributed generation characteristics (e.g., easier siting, 
absence of need for transmission upgrades) have increased 
its attractiveness 
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Wind Development:  Continuing Growth with  
Natural Gas Price and Policy Uncertainty Headwinds 
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Wind Capacity Installations Increased by 31% in 2011 

U.S. Wind Installations by Year and Quarter (2008–2011) 

 Increased development in 2011 and 2012:  Wind development had a strong year in 2011, but capacity installed was well below 2008 
and 2009 levels. 2012 installations are projected to be greater than 2009, but dropping off considerably in 2013, based on the current 
PTC extension stalemate in Washington 

 Gas knocks out wind energy prices:  With natural gas prices projected to remain low for the foreseeable future, wind is unable to 
compete directly with spot market prices in most markets, especially those that are heavily reliant on gas for power generation. Wind 
projects are typically valued by energy prices plus REC prices, which are high in many regions of the country 

 Better days ahead?:  If not abated, RPS compliance deadlines will likely increase annual wind build-out five years hence and beyond 

 Wind turbine prices down, tracking natural gas price trajectory:  Like PV modules, Chinese competition, overcapacity, and 
consolidation of suppliers have caused wind turbine prices to decline—even for new efficient turbine designs—benefiting developers. 
For example, GE wind turbine shipments in Q1 2012 were up 67% to 611 units, contributing to renewables revenues of $1.5 billion, up 
30%. Wind turbine orders were up 113% over Q1 2011 to 696. The sales price of renewables equipment shipped in Q1 2012 was 
down 4%, with wind order pricing down 1.5% 

 Transmission constraints remain problematic: In high resource areas like the Midwest, wind development is reaching capacity 
limits for moving power to load centers. The demand profile is changing in the near term with a shift to regions with lower wind 
resource capabilities but higher transmission accessibility, all driven by RPS and REC prices 

Cumulative U.S. wind capacity at year-end 2011: ~47 GWs 

Key Question: How Might Wind Economics Sustain PTC Expiry? 
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Note:  †NB: includes all projects, not only those slated for 2012 completion 

Sources: AWEA; Breakthrough Institute; NREL, “Recent Developments in the Levelized Cost of Energy from 

U.S. Wind Power Projects” (Feb. 2012); EIA; industry news; ScottMadden analysis 

High and Moderate Wind Regions:  Wind Cost Parity with Gas-Fired 

Generation at Different Natural Gas Prices (Illustrative) 
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Electric Vehicles:  Still an Uphill Climb 
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Hybrid and EV Sales Have Been Declining as % of Total Sales 

Electric Vehicle Sales as Percentage of U.S. Light Vehicle Sales 

and as Compared with Prior Year Gasoline Prices  

No. of Electric Vehicle 
Charging Stations

None

10 or less

11 to 20

21 to 50

51 to 100

101 to 200

201 to 300

Over 500

Electric Vehicle Charging Stations by State and 

Selected Recently Initiated Programs 

EV Charging Stations Remain Concentrated in a Few Areas 

 Electric vehicle penetration has been constrained by several factors: 

— Customer preferences:  Limited range (although most commuters drive 40–50 miles or less per day); recharge time 

— Cost:  Battery and powertrain cost; unwillingness of customers to pay a premium; inverse demand relationship with 
gasoline prices; charging station installation 

— Available charging infrastructure:  Developing in selected areas but not widespread 

 However, a number of new models are targeted for roll-out in the next few years and ranges are improving to 
accommodate standard commuting ranges (e.g., 100 miles per charge) 

 Ironically, proposed tighter CAFE standards may work against EVs as they promote more improvement in efficient 
internal combustion engines (at lower incremental cost) 

Sources: Electric Drive Transportation Association; Ward’s Auto; Bloomberg New Energy Finance; DOE Office of Energy Efficiency and 

Renewable Energy (fueleconomy.gov); DOE Alternative & Advanced Fuels Vehicles Data Center, 

www.afdc.energy.gov/afdc/fuels/electricity_locations.html, accessed Apr. 19, 2012; Edmunds.com; totalcarscore.com 

NADA; Citigroup, “Electric Vehicles: Perspectives on a Growing Investment Theme” (Feb. 23, 2011); Deloitte 

Avg. Annual Light Vehicle Sales (2007-2011): 6.3 million 
Total Light Vehicles on Road (2010): 239.6 million 

Source:  Dept. of Energy, Alternative & Advanced 
Fuels Vehicles Data Center 
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Electric Vehicles:  Still an Uphill Climb (Cont’d) 
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EVs Still Have a Range and Power Disadvantage 

Retail Price, Range, and Horsepower of Selected Electric Vehicle 

Offerings Compared with a 2012 Flex-Fuel Vehicle 

Industry Targets Long-Term Reduction in Battery Cost and Size 

Battery Pack Remains the Focus of Cost Reduction 

 Ford’s CEO notes that the battery pack of an EV costs from 
$12,000 to $15,000 in a model normally costing $22,000 

 A recent U.K. study found that step-change improvements in 
performance of advanced automotive batteries are “highly 
unlikely” before 2020 

 Most cost-reduction efforts are focused in the cathode portion of 
battery cells, but some believe “disruptive” change may occur in 
anode technology (moving from graphite to silicon nanostructures) 

Sources: Electric Drive Transportation Association; Ward’s Auto; Bloomberg New Energy Finance; DOE Office of Energy Efficiency and 

Renewable Energy (fueleconomy.gov); DOE Alternative & Advanced Fuels Vehicles Data Center, 

www.afdc.energy.gov/afdc/fuels/electricity_locations.html, accessed Apr. 19, 2012; Edmunds.com; totalcarscore.com; 

Element Energy, Cost and Performance for EV Batteries, Table 8-13 (Mar. 21, 2012); Ford Motor Co. 
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Natural Gas Vehicles:  Increasing Interest, 
Especially with Cheap Natural Gas 
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Growth Drivers, Expectations, and Barriers 

 Increased level of domestic gas reserves, concerns over 
dependency of oil, and initiatives and policies designed to 
decrease greenhouse gas emissions have increased interest in 
alternative fuel vehicles 

 Limited refueling availability, higher costs, shorter driving ranges, 
lack of infrastructure, and heavier fuel tanks have prevented the 
wide acceptance of NGVs over petroleum-fueled vehicles 

 If the price differential between natural gas and gasoline is 
sustained, the number of NGV fueling stations is likely to continue 
to increase. Use of natural gas as a transportation fuel has been 
growing at a rate of 10%–12% since 2006 and is expected to grow 
25% by 2016 

 The federal government has renewed its focus on natural gas-
fueled transportation with incentives for fleet conversions and NGV 
purchases and funding for research toward new NGV technologies 

Incentives and Policies Promoting NGVs 

NAT GAS Act 
of 2011 

Tax credit toward incremental purchase 
costs, fuel, and infrastructure 

Alternative Fuel 
Tax Exemption 

Alternative fuels used in a manner that 
the IRS deems nontaxable are exempt 
from federal fuel taxes 

Improved 
Energy 
Technology 
Loans 

DOE loan to eligible projects that reduce 
air pollution and promote early 
commercial use of advanced 
technologies 

Regional 
Corridors  

Planned networks of refueling stations 
located along key truck routes (i.e., major 
highways) 

Other State 
Incentives 

Other state funding, tax credits, and 
exemptions available in NY, GA, VA, OK, 
and CA 

NGV Fueling Stations in the U.S. Total U.S. NGV Fueling Stations vs. Retail Gasoline Price 

Sources: Industry news; ScottMadden research 
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ScottMadden – Exceptional quality.  An Exceptional consulting experience. 

ScottMadden, Inc., is a leading management consulting firm that specializes in the 
energy industry, clean tech and infrastructures, and corporate and shared services.  
 
The combination of our industry knowledge, consulting experience, and tailored 
approach distinguishes us from other firms. Our small teams of consultants bring deep 
experience and knowledge to each challenge and collaborate with our clients.  We help 
clients develop practical solutions that produce results. 

For nearly 30 years, ScottMadden has served more than 300 clients, successfully 
delivering thousands of projects. Our clients are located throughout North America and 
beyond and include some of the largest names in the energy industry as well as many 
other Fortune 500 companies. We are proud of our heritage and our ability to offer each 
client individual attention regardless of size. 
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Recent ScottMadden Insights – Available at ScottMadden.com 

Public Power, 
Municipal, & 
Cooperative Utilities 

Five Strategic Priorities for Generation and Transmission Cooperatives, by B. Kitchens and M. Miller 
http://www.scottmadden.com/insight/516/Five-Strategic-Priorities-for-Generation-and-Transmission-Cooperatives.html 

Managing Generation Assets, a G&T Cooperative Strategic Priority, by B. Kitchens and M. Miller 
http://www.scottmadden.com/insight/556/Managing-Generation-Assets-a-GT-Cooperative-Strategic-Priority.html 

Fossil  
Generation 

What’s Trending in Fossil Generation, by T. Williams 
http://www.scottmadden.com/insight/548/Whats-Trending-in-Fossil-Generation.html 

Natural Gas Gas Pipeline Safety, by E. Baker and J. Davis 
http://www.scottmadden.com/insight/354/Infrastructure-Investment-in-the-Gas-Industry.html 

Natural Gas Benchmarking, by E. Baker, J. Davis, and Q. Watkins 
http://www.scottmadden.com/insight/557/Natural-Gas-Benchmarking.html 

Electric Transmission Exelon Transmission Company Development Strategy Case Study, by E. Baker and J. Yuknis (Exelon Corp.) 
http://www.scottmadden.com/insight/552/Exelon-Transmission-Company-Development-Strategy-Case-Study-.html 

Supply Trends—What Are The Impacts on Transmission?, by T. Williams 
http://www.scottmadden.com/insight/549/Supply-Trends-What-Are-The-Impacts-on-Transmission.html 

Capital Project 
Management 

Capital Project Management Organization and Capability Assessment, by R. McAdams and J. Niedermuller 
http://www.scottmadden.com/insight/518/Capital-Project-Management-Organization-and-Capability-Assessment.html 

Smart Grid Smart Grid and Meter Data Management Systems, by J. Jacobi and J. Kerner  
http://www.scottmadden.com/insight/504/Smart-Grid-and-Meter-Data-Management-Systems.html 

An Introduction to Smart Grid Communications, by J. Jacobi and J. Kerner 
http://www.scottmadden.com/insight/503/An-Introduction-to-Smart-Grid-Communications-.html 

Energy Industry A Special Edition of the Energy Industry Update, by S. Pearman 
http://www.scottmadden.com/insight/551/A-Special-Edition-of-The-Energy-Industry-Update.html 
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