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Executive Summary

Adapting to a “De-Carbonized” Business Environment
As we approach mid-year 2007, the energy and utilities industry is under increasing pressure to limit its carbon footprint. The 
industry is gradually turning from the question of whether greenhouse gas regulation will occur and now looking more closely at 
when it will occur, what the regulatory framework might be, and how carbon dioxide reductions might be accomplished.  This 
comes as the industry grapples with upgrading its supply and delivery infrastructure. The ultimate cost of a “de-carbonized”
industry, where to place technology bets, and how utilities and energy companies might recover this cost remain key questions that 
will be intensely studied over the next several years.

Supply Issues 
Working 
Themselves Out, 
but Trouble 
Ahead

Acquisitions 
Revealing 
Strategies and 
Consolidation 
Opportunities

Developing a 
Green, 
“Carbon-Lite”
Profile

Finally, after persistent transportation issues, coal is finding its way to market without significant bottlenecks.  Prices softened in 2006 and 
2007 after a mild 2006 allowed for replenishment of inventories, but prices may be getting some support as consolidation and spending 
discipline have emerged.  A key question for the industry (and coal users) is the implications of GHG policy on future coal demand and price.

The mild weather of 2006 and 2007 have also kept gas at levels below $8 per MMBTU.  Long term, however, supply is expected to come 
increasingly from more expensive unconventional sources like shale formations and from liquefied natural gas, which is subject to worldwide 
demand.

Meanwhile, power prices have increased over 2006 levels, largely as a result of escalating or firming fuel prices noted above.  Debates over 
mandates, subsidies, cost recovery, environmental controls, and technology development for nuclear, renewable, and clean coal continue to 
plague proposed projects and threaten to delay needed expansion of power supply in many regions.

Despite some notable foiled acquisitions in 2006, industry players continue to divest non-core businesses to increase focus or where scope or 
scale economies are no longer.  This jockeying of assets and portfolios is revealing where various industry players see growth opportunities.

Power generation is one such area.  The anticipated tightening of the supply-demand has increased attractiveness of the installed base of 
generation. As a result, this generation is steadily being consolidated, increasingly in the hands of non-utility owners.

Finally, a blockbuster transaction in which private equity players have proposed to take private one of the nation’s largest utilities—TXU—in 
the largest U.S. leveraged buyout ever has hit some speed bumps, but has not been derailed.  It remains to be seen whether this is an outlier 
transaction, a bellwether for future deals, or merely a manifestation of generation consolidation mentioned above.

Greenhouse gas (GHG) regulation is seen as an inevitability; in fact, the debate is now joined on Capitol Hill.  However, the energy industry 
now must look at what lower-carbon power technology portfolio is required to meet some of the significant reductions being discussed.  The 
industry is gaining a greater understanding of the economics of each option, from clean coal to nuclear to gas (including carbon capture and 
storage), but estimates now vary widely as many technologies have not been proven at scale for an extended period of time.

Renewables are also increasingly being mandated around the nation, but their installed cost, while declining, remains stubbornly expensive 
and alternatives vary significantly by geographic location.

As a result of this dilemma between expensive supply and looming shortfalls in generation, utilities are increasingly looking at energy 
efficiency options to economically reduce demand and stave off generating capacity additions. 
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Chief Executives Comment

Alternative Rate Structures, 
Upstream Opportunities, 
and Cost Control

Refocus, Rate Base 
Growth, and a 
Sustainable/Green Profile

Consolidation, Hedging and 
Investment in Low-Emissions 
Resources

Infrastructure Investment 
Still on the Rise

Continued Investment 
in the Core

“Our job is to make sure that our 
infrastructure can meet the rising 
demand for energy. Each year we 
make significant investments in 
our energy transmission and 
distribution systems.”
(Con Edison)

“Our core skills lie in the design, 
development, safe operation, and 
maintenance of large and 
complex networks. We will 
continue to invest and focus on 
organic growth in our existing 
networks, while making 
appropriate acquisitions of 
network-related businesses that 
complement our current 
portfolio.” (National Grid)

“Improvements in [automated 
metering infrastructure] and high 
efficiency transformers will 
improve customer service, 
reliability, and the security of our 
electric distribution systems...and 
help lower wholesale energy 
prices by reducing customer 
demand.” (Energy East)

Transmission
& Distribution Utilities

“[O]ur biggest financial success 
came in breakthroughs in rate 
design.... As a result of these 
changes, more than 90 percent of 
our customer margins are now 
substantially insulated from the 
effects of adverse weather.”
(Atmos Energy)

“Although [O&M] expenses were 
higher than in 2005, our cost 
containment efforts helped limit 
the increase.... We believe there is 
potential for further cost 
reductions—especially if natural 
gas prices remain at or below 
their current levels.” (Nicor)

“[We continue] to pursue 
operational excellence by 
improving processes, reducing 
[O&M] costs, and maintaining or 
improving service delivery.”
(WGL Resources)

“Our new growth engine, 
ONEOK Partners, was flexing its 
muscles and building its 
future....The new, expanded 
[master limited] partnership—its 
assets doubled—suddenly 
provided more revenue streams, 
was far better balanced and had 
greater profit and growth 
potential.” (ONEOK)

“The determination to pursue a 
sale of about one-third of our 
company...was not an easy one.... 
But...traditional utility investors 
discounted our strong group of 
largely regulated operating 
businesses because they were 
paired with a higher-profit, 
higher-risk E&P business of 
considerable size.” (Dominion)

“Our priorities are to upgrade 
our energy delivery network and 
invest in transmission projects 
that will strengthen the grid 
within and adjoining our 
footprint; to build or purchase 
additional generation resources to 
meet customer demand; and to 
continue to improve 
environmental performance at 
our existing facilities.” (AEP)

“Complementing our capital 
investments in new generation is 
our renewed commitment to 
energy efficiency.... We think of 
efficiency as the ‘fifth fuel.’ ”
(Duke Energy)

“Our diversified growth 
plan...will include the 
development of new generation 
facilities, including renewable, 
natural gas-fired, and clean coal 
projects.” (Edison International)

“Approximately 50 percent of 
our gross margin was contracted 
going into 2007.... These strong 
cash flows provide greater 
stability of result for our 
investors.” (Dynegy)

“Development represents one 
approach for future growth. The 
other growth driver will come 
from our participation in the 
ongoing consolidation of the 
electricity sector....” (Dynegy)

“This year we began the 
implementation of a plan to 
identify our greenhouse gas 
footprint, which will provide us 
with the data to make future 
decisions around this important 
topic.” (Williams)

“As we plan our 2007 [focus on 
ROIC]...our focus is to extend 
and build upon our 2006 
performance improvements and 
to achieve cost-scale procurement 
benefits, as we take advantage of 
being a much larger and broader 
company than ever before.”
(NRG)

“Like many utilities, we are 
making major capital additions to 
our infrastructure in order to 
support growth and improve 
existing service.... For the first 
time in 20 years PG&E is also 
back in the business of owning 
and operating new power plants.”
(PG&E)

“We have identified three key 
goals for 2007: Re-staff the 
organization...; ensure that our 
return to stand-alone nuclear 
operations continues at a high 
level of performance; and further 
strengthen the balance sheet.”
(Public Service Enterprise 
Group)

“[W]e decided to channel new 
investments in two primary areas: 
our California utilities and North 
American natural gas 
infrastructure..., nearly double 
expenditures in prior years.  The 
plan is rooted in our market view 
that North America is facing a 
long-term, severe supply-demand 
imbalance in natural gas.”
(Sempra Energy)

Gas UtilitiesElectric-Predominant 
Integrated Utilities

Merchant GeneratorsDiversified
(Electric & Gas) 
Integrated Utilities

Source: Company 2006 annual reports
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Energy Industry Stock Prices
Energy and Utility Companies Lead the Broader Industrial Average Since 2004, 
with Rich Valuations for Some Merchants

Notes: This panel is composed principally of Fortune 1000 energy and utility companies. Prices are closing prices adjusted to reflect dividends, 
stock dividends, and stock splits.
P/E is common stock price (June 5, 2007) as a multiple of annualized earnings per share. This ratio is calculated based upon the
company's most recently reported quarterly financials. ROE is calculated as Net Income Available to Common as a percentage of 
Average Common Equity (annualized) (or ROACE) as of June 5, 2007. Figures are rounded to nearest integer.
σ means the standard deviation of P/E ratios for the group. Averages and σ exclude statistics deemed “not available,” but include 
reported negative ROE figures.  
* means P/E omitted because not available or no longer traded (e.g.., Duquesne).
** means excludes TXU, which had a 250% ROACE for fiscal year 2006 per SNL Financial.  With TXU, group ROE would be 23%.
† means P/E is greater than 70 and thus omitted from calculation of average and σ.

Sources: SNL Financial (ROE, P/E, historical stock prices); The Wall Street Journal Online (National Grid Group plc ADS P/E and ROE) 
(accessed June 6, 2006); Yahoo! Finance (National Grid Group plc ADS historical prices); ScottMadden analysis

Normalized Daily Stock Prices (June 2004–May 2007)
Averaged by Group
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163%Gas
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283%Merchants

190%DJUA

146%T&D

156%Diversified

June
2004

June
2005
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May
2007

Sources:  SNL Financial; The Wall Street Journal; Yahoo! Finance; ScottMadden analysis

Sources:  SNL Financial; The Wall Street Journal; Yahoo! Finance; ScottMadden analysis

Selected Statistics (June 2007)

13%**22
(σ = 12)

Hawaiian Electric†

Pinnacle West†
PNM Resources
PPL Corp.
Progress Energy
Sierra Pacific
Southern Co.
TECO Energy  
TXU†

Westar Energy
Xcel Energy

Allegheny Energy 
AEP
Constellation
Dominion
DTE Energy
Duke Energy
Edison Int’l
Entergy
Exelon
FirstEnergy
FPL Group
Great Plains

Energy

Group Averages at 
June 2007

Peoples Energy 
(acquired)*
Piedmont Natural

Gas
Questar
Southern Union
Southwest Gas
WGL Holdings

Mirant†
NRG Energy
Reliant Energy
Williams

Northeast Utils.
NSTAR
Pepco Holdings
Puget Energy

PG&E
PSEG
Scana Corp.
Sempra Energy
UGI Corp.
UniSource 
Vectren
Wisconsin Energy

12%9
(σ = 3)

AGL Resources
Atmos Energy
KeySpan Energy 
Laclede Group
National Fuel Gas
New Jersey

Resources
Nicor
ONEOK

32
(σ = 22)

15
(σ = 7)

21
(σ = 17)

P/E

8%
AES†

Calpine
(bankruptcy)*

Dynegy†

15%

Centerpoint
Con Edison
Duquesne Light*
Energy East
National Grid

11%

Alliant
Ameren
Aquila†

CMS Energy†

Integrys
MDU Resources
NiSource
OGE Energy

ROE
Company
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The Investment Community’s View

Sources: Standard & Poor’s Stock Reports; Citigroup Global Markets; Value Line Investment Survey; Morningstar; BMO Capital Markets; 
Credit Suisse; Ativo Research (A BIR Research Provider Report); Argus; Wachovia Securities; Friedman, Billings, Ramsey; Bank of America

Neutral 
Neutral to 
Positive 

Neutral to 
Positive Neutral Neutral 

“As 2007 wears on, investors 
could be pleasantly surprised 
by an increasingly more [sic] 
optimistic outlook for 
accelerating investment 
opportunities as utilities ‘catch 
up’ on energy infrastructure 
underspending in the past 
several decades.”

“The wires- and pipes-only 
electric and natural gas utility 
businesses allow...stable and 
predictable earnings and cash 
flow growth. By largely 
avoiding the risks of managing 
commodity price volatility, we 
believe [they] can deliver 
steadily growing dividends.”

“Given the lingering impact of 
the California power crisis and 
the Enron scandal, the 
deregulation of the industry 
has slowed to a standstill. We 
believe it will eventually 
resume, but in a more judicious 
manner. These issues led many 
states to adopt a go-slow 
approach to the separation of 
generation from transmission 
and distribution units.”

Transmission
and Distribution Utilities

“For 2007, we expect low 
single-digit growth, on average, 
for regulated utility operations.  
Lagging utility rate relief should 
partly offset new customer 
additions.... We think oil-to-gas 
conversions will continue in 
2007, albeit at a slower pace.”

“[LDCs with unregulated 
midstream and upstream 
operations] have seen robust 
earnings growth, driven by 
higher gas and oil prices.... We 
expected higher hedged 
commodity prices and small 
volume gains...and non-
production related cost control 
measures to drive 2007 profit 
growth.”

“All told, the regulatory climate 
is better for the industry than 
ten years ago. That leaves 
volume as a main driver of 
earnings growth, and here, the 
group has wide variation. With 
natural gas consumption 
increasing about 1.5% a year, 
regulated earnings growth will 
likely be in the mid-single 
digits.”

“[B]alance sheets in the 
industry are now generally 
healthier, and debt/capital 
ratios and companies’ ability to 
service interest costs continues 
to improve.”

“Most utilities have boosted 
their capital budgets in recent 
years and are continuing to do 
so. Some companies have 
announced ambitious 
infrastructure plans.”

“[W]e generally see a more 
accommodating 
regulatory/political 
environment in cases not 
involving dramatic increases in 
rates.... We expect successful 
utilities to be those that pay 
down debt and provide stable 
earnings and dividend growth.”

“For 2007, we expect the focus 
to remain on core utility 
growth augmented by 
continued relatively strong 
wholesale power prices for 
those companies with non-
utility generation....”

“[W]e see energy merchants 
keeping their focus on 
maintaining liquidity, lowering 
debt, and reducing collateral 
postings.  We also expect 
further consolidation in this 
industry....”

“The sector, as a whole, is 
extremely volatile.... The 
merchant generators that 
managed to ward off 
bankruptcy still have large debt 
burdens and have to deal with 
low spark spreads....”

“Through a mix of asset sales, 
equity issuance and debt 
refinancing, most power 
producers have succeeded in 
reducing debt loads and 
interest burdens...[and] have 
also divested volatile trading 
operations and money-losing 
toll agreements.”

“We think the merchant 
generation landscape has 
changed fundamentally, 
implying a far greater value to 
generation assets.... Tight 
electricity markets also mean 
that...gas-fired generation 
assets may play an increasing 
role....”

“We expect that regulated 
operations will see single digit 
growth in 2007.... While 
utilities are allowed to pass on 
[fuel, purchased power, and gas 
supply] costs...as a result of 
higher customer bills, we think 
regulators are less likely to 
grant utility rate increase 
requests.”

“Given the potential for 
gyrating prices,...[m]ulti-utilities 
with trading operations should 
generate higher earnings.”

“Accelerated energy 
infrastructure spending will 
begin to fuel EPS growth for 
more companies.”

“Industry M&A activity most 
likely will remain at an 
accelerated level despite 
notable merger failures.... We 
expect the aggregation of wires, 
pipes, and power generation 
will continue to enhance 
utilities’ strategic options....”

Gas Utilities
Electric-Predominant 
Integrated UtilitiesMerchant Generators

Diversified
(Electric and Gas) 
Integrated Utilities

Infrastructure Investment, Managing Leverage, and Environmental Issues
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While a 
utility
acquisition, 
TXU looks 
more like 
a merchant 
generator
with a strong 
retail 
channel

KKR and TPG Make a Play to Take TXU Private

It is thought that TEFH will seek to sell 10%-20% of Oncor to Texas-based investorsSpinoff

TXU abandoned plans to build 8 of 11 planned coal plants, taking a charge of $713 
million.  In their place, TXU is now considering building 2 to 5 nuclear reactors by 2015 
using smaller scale (1,700 MW) Mitsubishi U.S. Advanced Pressurized Water reactors, 
targeting (with some industry skepticism) a 30% discount over rivals’ installed costs
TXU recently scuttled its T&D O&M outsourcing deal with Infrastrux

Recent 
strategic 
turn-
abouts

After proposals in the Texas Legislature to permit the PUC to review the transaction 
and to limit Texas generation market share (TXU controls 50% in ERCOT’s northern 
zone), the legislative session expired without action being taken
U.S. Rep. Joe Barton (TX), ranking Republican on the House Energy & Commerce 
Committee, has weighed in, seeking FERC involvement despite limited FERC 
jurisdiction in ERCOT

Political 
winds

TEFH committed not to saddle the utility with debt as part of the acquisition, 
guaranteeing that assets of Oncor would not be used for any borrowing for the 
acquisition, although no commitment to ring-fencing has been made
However, TEFH assumes $12 billion in debt and has secured commitments to finance 
over $37 billion of the deal.  Much of this will be borne by TXU Energy – the 
competitive retail, wholesale, and generation development business
As a result, rating agencies Fitch and Standard & Poors have said they will downgrade 
TXU to B and BB, respectively, the latter being junk status

Lever 
up

TEFH had entered into extensive discussions with a number of stakeholders, 
particularly key environmental groups, in outlining possible actions to reduce resistance 
to the deal, including coal plant cancellations
TEFH agreed to a number of binding concessions to ratepayers and Texas regulators 
concerned about purported private equity strategies of “buy, strip and flip,” including:

– Offering 10% discounts to its retail residential customers through September 2008 
(offer recently increased to 15%)

– Spending $200 million in energy efficiency
– Continuing to make capital expenditures at or above current amounts for the next 

5 years and in the aggregate of at least $3 billion 
– Retaining ownership of the renamed TXU T&D unit – Oncor Electric Delivery –

for at least 5 years
Given difficulties in getting coal plants built, existing regulatory constraints, demand 
growth, and infrastructure needs, some of these moves might have been made anyway

Winning 
hearts 
and 
minds

The
basic 
offer

$32 billion ($69.25 per share) offer for all stock with a $1 billion break-up fee.  
The deal is still pending but if completed, it would be the largest LBO in history
Acquirer: Texas Energy Future Holdings (TEFH) is a consortium consisting of KKR, 
Texas Pacific Group (now TPG), Goldman Sachs, Lehman Brothers, and Morgan 
Stanley

Sources: Company press releases and reports; industry and press reports; SNL Financial;
Citigroup Global Markets; FitchRatings; Edison Electric Institute

Corporate 
and Other

Energy 
Holdings 
(Retail)

Electric 
Delivery

Energy 
Holdings 

(Wholesale 
& Other)

2006 TXU Operating Revenues by Segment

“The transaction is expected to result in numerous, tangible 
public benefits to Oncor and its customers.” − Comments 
of Robert Shapard, Oncor CEO (Apr. 24, 2007)

“KKR’s bid, if confirmed reflects increased private equity 
interest in deregulated generation, not regulated utilities.” −
Citigroup Global Markets (Feb. 24, 2007)

“There is uncertainty concerning the strategic direction of 
the company as well as likely changes to the financial 
practices and corporate structure of TXU and subsidiaries.”
– FitchRatings (Mar. 2, 2007)

0%

20%

40%

60%

80%

100%

IOUs
(2003)

IOUs
(2006)

TXU
(2003)

TXU
(2006)

TXU
(2008E)

Long-Term Debt Equity

Diverging Paths: Book Debt-Equity Comparisons

Source: TXU 10-K

Sources: EEI; Citigroup
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An Active Acquisition and Divestiture Environment
Merger and acquisition activity was high in 2006, despite the well-publicized failure of some corporate combinations.  Asset acquisitions, joint 
ventures, and alternative structures continue apace.  These acquisitions and divestitures continue to reveal strategic intentions and objectives of 
various energy industry players—both traditional participants and new entrants.

$867 millionCap Rock Energy acquires SEMCO, a natural gas distributor and pipeline operator
Increasing
private equity presence

$710 millionGE Financial Services acquires Kinder Morgan’s retail gas distribution assets

N/A*Duke acquires wind developer Tierra Energy, with 1,000 MWs under development

N/A*AEP and MidAmerican Energy Holdings form JV to construct transmission in TX

$1.23 billionAtlas Energy Resources acquires DTE Gas & Oil (613 BCFe of Antrim shale reserves)

$480 millionArcLight Capital Partners acquires Progress Ventures’ gas-fired generating assets (2,389 MWs)

$685 millionBG Group, the integrated British gas major, purchases Lake Road (CT) power plant (840 MWs)

$1.44 billionLS Power Equity Partners purchases six gas-fired power plants (3,874 MWs) from Mirant

$4.76 billionDominion sells offshore Gulf of Mexico assets to (967 BCFe) to Italy’s Eni Petroleum

$998 millionFPL to purchase Point Beach (1,033 MWs) from Wisconsin EnergyBulking up on nuclear

N/A*PPL to auction its regulated electricity delivery operations in Chile, El Salvador, and Bolivia

Repositioning, Expanding, and Monetizing:  Selected Acquisitions and Divestitures

$6.5 billion

$22 billion

N/A*

N/A*

$1 billion

$5 billion

N/A*

$2.15 billion

$1.9 billion

$3.42 billion

Value ($U.S.)

Note: *means not disclosed or not yet known

J.P. Morgan’s Highbridge hedge fund buys major equity stake in energy trader and marketer 
Louis Dreyfus

Acquiring 
trading capabilities

BP Alternative Energy acquires wind developer Orion Energy (6,000 MWs in development)Getting into or expanding 
presence in wind power

Kinder Morgan is sold to private investors including its co-founders and Goldman SachsGoing private

Energias de Portugal acquires Horizon Wind Energy, owners of 1,324 MWs of wind power in operation and 
9,000 MWs in developmentComing to America

Illustrative Deal DescriptionStrategic Move

AES acquires Trans-Elect projects and hires members of Trans-Elect’s management teamTeaming up to build 
infrastructure

Astoria Generating and EBG Holdings, owners of 5,000 MWs of power plants, agree to merge to create U.S. 
Power Generating (with possible later IPO)

Consolidating 
merchant assets

Dominion sells U.S. E&P operations in TX, MI, and AL (3,560 BCFe) to Loew’s and XTO Energy 
(Appalachian operations were excluded)

Monetizing 
upstream gas assets

Dominion sells three power plants (1,538 MWs) to Tenaska Power Fund and Warburg Pincus

GE Oil & Gas acquires Vetco Gray oil and gas operationsContinuing to expand
into adjacent sectors 

Mirant’s sale of Philippines power plants (2,203 MWs) to Tokyo Electric Power/MarubeniExiting 
international operations

Sources: SNL Energy; Dow Jones Newswires; The Wall Street Journal; The New York Times
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Merchants and Private Equity Accumulate Assets
Power Generation Assets Acquired in Megawatts by Acquirer 

(Transactions Completed between Jan. 1, 2005 to May 15, 2007)

14,468

761

859

918

960

1,073

1,178

1,269

1,407

1,438

1,440

1,460

1,871

2,069

2,137

2,144

2,317

3,028

3,598

4,217

4,356

4,450

8,673

10,782

16,841

All Other Transactions

Stark Investments

Dow Chemical Company

International Power

Complete Energy Holdings

Duke Energy Corporation

Tennessee Valley Authority

Goldman Sachs Group

American Electric Power Company

J-Power/Electric Power Development Co.

Energy Capital Partners

Riverstone Holdings

GSO Capital Partners/Rockland Capital Energy Investments

Entergy Corporation

Southern Company

Ameren Corporation

Astoria Generating Company Acquisitions

Tenaska Power Fund

Dominion Resources

Harbert Management Corporation

Entegra Power Group

Investor Group*

Dynegy Inc.

LS Power Group

NRG Energy

Non-utility acquirer 
(merchant, private equity investor, etc.)

Utility acquirer

Asset acquisition activity in the generation sector over the past 24 to 30 months has been dominated by acquisitions by merchant generation 
companies, private equity, energy infrastructure investment funds, and investment banks 
Investors continue to flock to the sector for various idiosyncratic reasons. Some examples include:

– GE Energy Financial Services has said it will invest $5 to $6 billion in energy assets (half in equity, half in debt) and has identified several areas 
of interest in energy: renewables, traditional power generation, diversified energy (including oil and midstream gas), and “emerging 
technologies.” It believes that equity investment along with operations expertise can distinguish it in a crowded financing field

– UBS Asset Management recently purchased 50% of Northern Star Generation, a subsidiary of an AIG-owned private equity group. UBS wants 
to be a top-tier player in a growing infrastructure investment sector

Movement in and out of these assets can be rapid. Goldman Sachs, for example, is putting a significant portion of its Cogentrix Energy generation 
portfolio up for sale.  This move is on the heels of the March 2007 sale of its Horizon Wind Energy assets, acquired in March 2005

Non-Traditional Investors Continue to Find Their Way into Power Generation

Power Generation Asset Acquisitions (Shown in Megawatts, by Acquirer)
(Transactions Completed Between Jan. 1, 2005 and May 15, 2007)

Notes:  Excludes corporate acquisitions 
*Indicates multiple investor consortia and transactions.  Many consortia 
include financial institutions, banks, institutional investors, investment 
companies, and other entities not primarily engaged in energy-related 
business activities.

Sources: SNL Financial; industry news; ScottMadden analysis
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Carbon dioxide—a key output of the coal combustion process—is “free” at 
present, which has led to a number of announced coal-fired power plants
But the required degree and pace of greenhouse gas reduction and, hence, 
CO2’s future price are uncertain. One proposal is a federal ban on new coal 
power plants that do not provide carbon capture
MIT has recently opined that coal demand going forward is highly dependent 
upon the ability to capture and store carbon dioxide in coal-fired generation

The carbon
“wild card”

One market participant expects further consolidation in the coal industry, 
particularly for independents producing three to five million tons per year, 
although the history of successful transactions is spotty due to culture and 
personality clashes
Recently, Peabody Energy announced plans to spin off its West Virginia and 
Kentucky coal operations, which some see as a possible catalyst for 
consolidation

Industry 
dynamics 

Generally, demand for coal is expected to continue to be strong, both due to 
cost and energy security.  Forecasts indicate that coal-fired power generation 
will increase from its current 50% of U.S. energy in 2005 to 57% by 2030
Scrubber projects in the eastern U.S. will continue to support Appalachian 
coal demand over Powder River Basin (PRB) in the near term
Long term, however, government projections expect that PRB coal will meet 
most incremental generation needs over today’s demand
Average coal inventory levels at power plants grew in 2006 and into 2007 to 
exceed the trailing five-year average, but they are expected to decline through 
the third quarter of 2007
The ability to get supply to market has improved after a difficult 2005 and 
early 2006.  Coal transportation, especially from the southern PRB, has 
returned to normal, and rail loadings have reached record levels
However, Appalachian seams are well-mined and their production costs 
continue to rise, in part due to labor and equipment cost increases and new 
safety requirements 

Supply 
and demand

U.S. spot prices for steam coal declined during 2006 and early 2007 as milder 
weather, coal-fired power plant maintenance outages, and higher delivered 
volumes helped replenish inventories
Central and Northern Appalachian coal prices seem to have found some 
support; producers are now demonstrating production and capital spending 
discipline
Some predict that the move to alternative energy sources will shift the energy 
cost curve over time and “raise the bar for coal pricing”

Pricing

Coal Markets: Market Discipline Emerging
Central and Northern Appalachian Coal Prices 

Seem to Have Found Support...

Sources: Energy Information Administration; Evolution Markets; Frieman Billings Ramsey; Credit Suisse; Bear Stearns; 
FitchRatings; Value Line Investment Survey; SNL Financial; Platts; Federal Energy Regulatory Commission

...While SO2 Emissions Allowance Prices Have 
Edged Up Since Bottoming Out in April

Coal Prices by Region
Dec. 2003–May 2007 ($/Ton)

SO2 Spot Allowance Settle Prices
May 15, 2005–May 15, 2007 ($/Ton)
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May 15 Settle: 
$615/ton

Source: EIA

Source: Evolution Markets
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• The 509 BCF/day Millennium Pipeline, proposed ten 
years ago to move gas to downstate New York, 
finally received construction approval in late 2006 
and is expected to go into service by 2009

• Part of the Rockies Express (Rex) Pipeline went into 
service in February, delivering up to 500 BCF/day of 
Rockies production to midwestern and eastern 
markets.  The pipeline, when finalized in 2009, will 
be the largest gas pipeline built in more than 20 
years, delivering 1.8 BCF/day.  Some expect Rex gas 
may displace Anadarko and Permian production 
coming north from traditional supply areas, which 
will influence transportation contracts and future 
pipeline investment

• The route for a potential Alaska gas pipeline, 
extending south from the North Slope, continues to 
be debated.  Meanwhile construction costs have 
increased significantly and may impact its economics. 
Its projected in-service date is 2018

Pipeline Capacity Continues to Grow—
Some of It Very Slowly

• Boosts in U.S. gas production are increasingly 
expected to come from unconventional 
sources—tight sands, shale, and coalbed 
methane—so accessibility is largely dependent 
upon production technology and its 
economics (more rigs, but less volume per rig)

• The Barnett Shale formation, located in north-
central Texas, continues to show promise.  
Some believe it will be the largest U.S. onshore 
gas discovery.  Barnett production has grown 
from 135 BCF in 2001 to 668 BCF in 2006, 
with expected 10 BCF/day peak production

• Other shales are also attracting interest as gas 
sources, including Fayetteville Shale 
(Arkansas), the Caney-Woodford and 
Moorefield shales (Oklahoma), and especially 
Floyd Shale (Alabama and Mississippi)

• After two mild winters, gas in storage remained 
above the five-year average in 2006

• Gas reserves increased 12 trillion cubic feet (6%) 
in 2006, the largest increment since 1970.   
However, most U.S. onshore conventional fields 
have already been discovered 

• U.S. gas production is expected to grow at only 
0.3% through 2030; Canadian production, now 
comprising 85% of gross U.S.  gas imports, is 
expected to decline 

• By contrast, U.S. gas demand is expected to grow 
at 0.6% per year through 2030, although increased 
commodity cost, as a result of increased 
dependence upon costlier unconventional 
production, is expected to dampen demand long 
term. Gas demand by the power sector remains 
seasonally strong in summer months, and early 
estimates show that about 8,540 MWs of new gas-
fired power generation was added in 2006

Unconventional Sources Grow—
Shale Remains Promising

Does A Mild 2006 Mask Possible 
Future Supply/Demand Problems?

U.S. Weekly Gas Rig Count
(Jan. 2005–May 2007)

Sources: Energy Information Administration; Baker Hughes; Bentek Energy; Energy Intelligence; SNL Financial; The Wall Street Journal

Gas Markets: In Search of Supply

Longer Term, U.S. and Canadian Gas 
Production Are Expected to Decline

Texas Rig Count Is Up 
Because of Barnett Shale Activity, But 
Overall Rig Counts Are Leveling Off 

Source:  SNL Financial
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Sources: Energy Information Administration; Oil & Gas Journal; Energy Intelligence, Natural Gas Week (Sept. 18, 2006 & 

Apr. 16, 2007); SNL Financial; Federal Energy Regulatory Commission

Gas Markets: Can We Really Bank on LNG?

U.S. Government Predicts A Larger Role for Liquefied Natural Gas (LNG)
• Imports of LNG have increased steadily over the past five years, despite the existence of only a handful of operating U.S. terminals
• Even with the soft gas markets and high storage rates of Fall 2006, offshore LNG served as a form of storage despite tanker fixed costs, as forward markets indicated 

stronger pricing was ahead. This, however may have been an aberration
• EIA projects that the largest incremental gas supply will be LNG, comprising 50% of supplies added between 2004 and 2015 and outstripping Canadian imports by 2015
• One Wall Street firm projects U.S. LNG imports to grow from 1.6 BCF/day in 2006 to 12 BCF/day by year-end 2012, but this depends upon adequate liquefaction 

capacity
Domestic Terminals Continue to Be Poorly Received
• Despite jurisdictional clarifications in the Energy Policy Act of 2005, siting new facilities continues to be problematic, and only a few new facilities are proceeding. 

Resistance in the Northeast and Mid-Atlantic (e.g., Weaver’s Cove, MA and Sparrows Point, MD) has led to calls to remove or limit FERC jurisdiction on LNG siting
• LNG siting in the western United States also continues to be difficult, with California Gov. Schwarzenegger rejecting a facility in Ventura County and U.S. Senator Wyden 

(D-OR) publicly challenging FERC Chairman Kelleher on the state’s role in siting two proposed facilities in Oregon
• Project sponsors are increasingly looking to Canada, Mexico and the Gulf of Mexico, where there are existing gas hubs and pipeline infrastructure, less local resistance to 

proposed projects, and unified (federal and provincial) siting processes.   However, these locations are distant from many major demand centers and may require upgrade 
of taxed pipeline and storage infrastructure

LNG Supply Is Not Certain 
• Other regions, especially Europe and Asia (China and India in particular), are increasing their LNG imports, which could crowd out supply available for the United States.  

Natural gas in non-OECD Asia (which includes India and China) is supposed to grow at 4.6% per year, on average, through 2030
• Some projections expect the global LNG trade to increase from 20 BCF/day in 2006 to 39 BCF/day by 2012, especially as liquefaction and tanker capacity, now in 

development, is completed
• Further complicating LNG supply are geopolitics (Russia-Western Europe, Middle East, etc.), including talk of a potential natural gas cartel

U.S. LNG Imports (Jan. 2001-Mar. 2007)
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Actual and Projected U.S. LNG Imports
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U.S. LNG Imports 
Have Increased

LNG Imports Are Expected 
to Increase Significantly Long Term

But the U.S. Faces Bid War 
for LNG from Europe and Elsewhere

Belgium: $5.44/$2.45

Spain: $9.08/$7.90

C
ove Point: 

$6.53/$7.52Lake Charles: 

$5.51/$5.93

U.S. Monthly LNG Imports (Jan. 2001–Mar. 2007) Actual and Projected U.S. 
LNG Imports

Illustrative LNG Netbacks* at 
Selected Terminals from Trinidad

(Aug. 2006/Apr. 2007)
(in U.S.$/MMBTU)

Source: EIA

Source: Energy Intelligence

Actual Projected

At this level, about 
17% of total U.S. 

gas supply

* Net revenues at a specific location less all estimated costs 
from brining LNG to the relevant market, excluding 
production and liquefaction

Source: Oil & Gas Journal
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Power Markets Update: Prices Expected to Rise

Notes: Dark spread is based upon Central Appalachian coal at 12,000 BTU/lb., a 9,500 BTU/kWh heat rate, 
NYMEX 2007 forward pricing, and 24/7 flat power pricing.  Spark spreads based upon 7,000 BTU/kWh heat rate

Sources: NERC, 2007 Summer Assessment (May 2007); FERC, 2006 State of the Markets Report (2007); EIA, Annual Energy Outlook 2007, pp. 82-88 (Feb. 2007); Citigroup, 
Spark Spread Biweekly (May 14, 2007), Capacity Markets Update (May 4, 2007), and Capacity Markets Update: California (Apr. 18, 2007); industry reports

A Changing Resource and Demand Mix

• Renewable generating capacity continues to increase, but contribute 
different amounts to capacity resources on peak days depending 
upon the region.  For example, last year, in California, wind power 
operated at 15% capacity factor on the peak day vs. 54% in New 
York and nearly 66% in the Midwest

• Interruptible demand and direct load control, including demand 
response, are playing a larger role in managing resource adequacy in 
extreme conditions.  Participation in those programs has increased 
by more than 10% in the Southeast and Florida and nearly 20% in 
the western U.S. and Canada

Capacity Markets – Still Evolving

• Amid some controversy, PJM implemented its Reliability Pricing 
Model, approved by FERC in December 2006.  How the demand 
curve is set in these auctions is proving critical.  PJM’s initial, 
politically set demand curves appear in many cases not to fully 
reflect supply/demand relationships and tightening supply margins, 
thus artificially suppressing capacity values (and uplift potential)

• California is now considering a capacity market, the structure of 
which is to be decided in 2008 with implementation in 2009.  
Competing approaches now being considered include a bulletin 
board for over-the-counter transactions (favored by traders and 
consumer advocates) vs. a centralized capacity market (favored by 
load-serving entities and competitive generators)

Generation Additions, But Will Price Projections Hold?

• EIA estimates that 292 gigawatts (GWs) of new generating capacity 
is required by 2030 to meet growth in electricity demand and to 
replace retired generation. The largest portion of capacity additions 
is expected in the Southeast and the West

• EIA projects a gradual rise in power prices long term, to an 
inflation-adjusted 8.1¢ per kWh retail in 2030. Coal-fired generation 
(advanced but not with carbon capture) will comprise a majority of 
added GWs.  However, this projection assumes that current 
environmental regulations are in place indefinitely, thus ignoring 
effects of any greenhouse gas regulation 

Expected Spark and 
Dark Spread Growth in 2007

Dark Spreads (2006 Actual vs. 2007 Estimated as of May 14)

2007E         2006A

Spark Spreads (2006 Actual vs. 2007 Estimated as of May 14)

“It is conventional wisdom that the tighter 
the reserve margins, the higher the
capacity revenues from PJM's auctions. 
While in concept this is true, the devil
is in the details.”

— Citigroup (May 4, 2007)

Source:  Citigroup

Source:  Citigroup
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Power Markets: Gas-Power Market Integration Scrutinized
Debate over Drivers of Power Price Increases

• Objections to rising retail and wholesale power prices have reignited a 
debate over the causes of electricity price increases over the past several 
years

• Gas-fired capacity continues to proliferate, despite a generally acknowledged 
need to diversify power generation away from it because of price volatility 
over the past five to ten years

• Some observers attribute price increases in some areas almost exclusively to 
fuel price increases, especially gas (see chart below right)

Gas-Power Integration

• As interdependence between fuels (especially gas) and power markets grows, 
the impact of gas (frequently the marginal fuel) on the power markets during 
“periods of stress” has increased

• FERC has expressed concerns that RTO/ISO scheduling practices “are not 
effectively coordinated with the scheduling of natural gas purchase and 
transportation transactions.” As a result, FERC has begun to look at ways to 
improve coordination between those markets

Backed into a Corner?

• Long lead times to build new, dispatchable baseload coal and nuclear 
generation may increase due to uncertainties about potential carbon dioxide 
restrictions and availability of nuclear incentives

• If capacity shortfalls are as dire as predicted, additional gas-fired capacity and 
transmission expansion may continue to play a significant role in meeting 
critical reliability needs in the near term, if the industry is unable to timely 
develop baseload facilities
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The Future of Coal: Turmoil and Transition

Notes: *CFB means circulating fluidized bed. Nuclear and gas combined cycle levelized cost of electricity (LCOE) 
comparisons for new plants per EIA, Annual Energy Outlook 2007, Figure 59 (LCOE as of 2015)

Sources: MIT, The Future of Coal (2007); EIA, Annual Energy Outlook 2007 (Feb. 2007)

In a recent study of coal as an energy source in a carbon-
constrained world, a research team from the 
Massachusetts Institute of Technology concluded:

Coal use will increase under any foreseeable scenario 
because it is cheap and abundant
CO2 capture and sequestration (CCS) is the critical 
enabling technology
[F]or new plant construction, a CO2 emission price of 
$30/ton...would make CCS cost competitive with coal 
combustion and conversion systems without CCS.... 
The estimate of CCS cost is uncertain
Opportunities to build ‘capture ready’ features into 
new coal plants, regardless of technology, are 
limited.... [P]re-investment in “capture ready” features 
for IGCC or pulverized coal combustion plants 
designed to operate initially without CCS is unlikely to 
be economically attractive
[D]emonstration of an integrated coal conversion, 
CO2 capture, and sequestration capability is an 
enormous system engineering and integration 
challenge
New coal combustion units should be built with the 
highest thermal efficiency that is economically 
justifiable.... This means supercritical pulverized coal 
plants today and ultra-supercritical pulverized coal 
plants soon

MIT’s Evaluation of Coal’s Future

“With the well-publicized events of the past few 
months, the new build market is in more turmoil than 
ever.... Some of these factors put traditional pulverized 
coal plant development under severe pressure to the 
point where some people are referring to it as a de 
facto coal moratorium.”

– NRG Energy CEO David Crane
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Geologic Carbon Sequestration: Waiting for Pipelines

Oil and gas companies have been injecting CO2 into geologic formations for 
decades for enhanced oil recovery (EOR).  EOR can use high-pressure CO2
to bolster well productivity by restoring formation pressure and improving 
reservoir fluid flow
EOR has led to development of pipelines, standards of purity and pressure 
for CO2, and other standards that might be adapted for large scale CCS

Lessons from 
the oil and gas 
industry

Carbon sequestration is the processes of capturing and storaging CO2 that 
would otherwise be released into the atmosphere
Sequestration can be terrestrial (absorption by plants and microorganisms) or 
geologic (injection into deep underground geologic formations)

What is carbon 
sequestration?

The Intergovernmental Panel on Climate Change says that carbon capture 
and storage (CCS) is part of a “portfolio of technologies that are currently 
available and those that are expected to be commercialized in coming 
decades”

International 
support of 
sequestration

Large point sources of CO2 (such as power plants) may not be near high-
volume sinks, such as in the Carolinas (see charts at right)
This may require extensive pipeline networks and large storage, creating a 
need for siting and development of pipelines and infrastructure and issues 
related to public acceptability (health and safety), risk identification and 
mitigation, and legal and regulatory framework (esp. for liability)

Where you are 
matters

Large amounts of CO2 resulting from CCS development may create a new, 
commercially viable product both for EOR and other purposes
There are significant policy, legal, contractual, and liability issues associated 
with the very long-term underground storage of CO2.  Potential liabilities 
include regulatory, environmental, and impacts of leakage, among others

Potential 
business 
opportunities

Research, development, and demonstration (RD&D) of capture and 
sequestration in a number of different locations is ongoing 
RD&D efforts are now focused on improved understanding of the impact of 
large-scale CO2 injection on geologic formations, migration of CO2 after 
injection, and the measurement, monitoring and verification of storage sites

Further 
research is still 
needed

Sources: Alston & Bird; National Energy Technology Laboratory, Carbon Sequestration Atlas of the United States and Canada (Mar. 2007); 
NatCarb database (accessed May 11, at http://www.natcarb.org/index_nc.html); Kansas Geological Survey (correspondence with 
Tim Carr); Schlumberger website (http://www.glossary.oilfield.slb.com/ Display.cfm?Term=enhanced%20oil%20recovery); 
presentations at the Sixth Carbon Capture and Storage Conference, Pittsburgh, PA (May 7-10, 2007)
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Energy Efficiency: Incentives Still Needed
Financial Incentives for 

Energy Efficiency Vary by State*

States with Grants, Loans
or Rebate Programs for Energy Efficiency

Adopt performance requirements or minimum energy savings targets for utility 
end-use efficiency programs

Performance 
Requirements

Review and assess existing rate structures to ensure they provide utilities with full 
cost recovery for approved and effective efficiency programs
Allow utilities’ returns at least as great from prudent energy efficiency investments 
as from supply-side investments
Consider rates structures under which utility profits are not compromised by 
energy-saving programs, which thus reducing sales (e.g., decoupling)
Establish rate designs and alternative financing options that encourage end-use 
efficiency, such as tier block rates, rate discounts for efficiency, benefit sharing, 
and on-bill financing (pay-as-you-save)

Rate 
Structures and 
Incentives

For states without a funding source dedicated to energy efficiency, determine 
through legislation or regulatory proceeding the preferred mechanism for funding
Conduct a study of energy efficiency potential within the state

Funding

Integrate energy efficiency and demand response into power and gas system 
planning, rather than expecting cost-effective efficiency to happen independent of 
infrastructure investment
As part of the state permitting or resource procurement process, require 
consideration of energy efficiency as a resource; demonstrate that efficiency 
programs have been fully utilized before building or purchasing generation or 
transmission resources
Incorporate demand resources, including energy efficiency, as part of regional 
power planning groups’ assessment of loads and resources

Infrastructure 
Planning

Establish a formal evaluation framework for utility energy efficiency programs 
using simplified techniques such as deemed savings or benchmarking
In regional planning, design common measurement and verification protocols 
that produce reliable and consistent results, given state-by-state program 
variations

Program 
Evaluation

Department of Energy Weighs in on Energy Efficiency Program Needs
As part of its obligations under the Energy Policy Act of 2005, the Department of Energy released in 
March 2007 a study of state and regional policies of cost-effective energy efficiency programs.  It found 
that state policies should capitalize on low-cost energy efficiency to meet growing energy demand and 
enhance system reliability.  Among more detailed conclusions and recommendations for states, public 
power, and rural cooperatives were:

Note: *Excludes states in which the state does not have efficiency programs, although utilities within that state may have such programs

Sources: Database of State Incentives for Renewable Energy, www.dsireusa.org, accessed May 15, 2007; Duke Energy press release (May 7, 2007); 
U.S. Department of Energy, State and Regional Policies that Promote Energy Efficiency Programs Carried Out by Electric and Gas Utilities (Mar. 2007)

So
ur

ce
:  

w
w

w
.d

sir
eu

sa
.o

rg

States offering loans for energy efficiency

States with rebate programs for energy efficiency

States with grants for energy efficiency

States with grants and loans for energy efficiency

States with loans and rebate programs for energy efficiency

States with grants and rebate programs for energy efficiency

States with loans, grants, and rebate programs for energy efficiency

States offering loans for energy efficiency

States with rebate programs for energy efficiency

States with grants for energy efficiency

States with grants and loans for energy efficiency

States with loans and rebate programs for energy efficiency

States with grants and rebate programs for energy efficiency

States with loans, grants, and rebate programs for energy efficiency

In May, Duke Energy filed for approval of an 
energy efficiency program named “Save-a-
Watt”

The program is ambitious in its scale and 
scope—a reduction of 1,700 MWs over four 
years

“Save-a-Watt” is part of a $50 million per year 
commitment to energy efficiency spending 
made as part of its efforts to secure approval 
of its proposed Cliffside coal-fired plant

The program would be paid for by customers 
like supply-side resources.  Customers would 
be billed under an “energy efficiency” rider

Duke asserts these reductions (on a MW 
basis) would cost 10% less than construction 
of new baseload generation

What Leading Utilities Are Doing:
Duke Ignites “Fifth Fuel”
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Renewables Development: Barriers and Outlook
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Landfill scale requirements
Management of emissions of toxic organic 
compounds

Relatively well-established technology
Many obvious and economic installations have 
already been constructed

Landfill gas

Perceived as “dirty” because of combustion
Management of emissions of volatile organic 
compounds
Feedstock availability and proximity
Difficult to create a standard reference plant

Three types:  Direct-fired, co-fired (typically 
with coal), and pyrolysis
Emits CO2, but treated as carbon-neutral 
because of CO2 absorption in feedstock 
replenishment cycle
Co-firing emerging as a “low-cost and low-
risk” way to add biomass capacity to aging coal

Biomass

Long project lead times
Risk and cost of exploratory drilling
Limited exploitable areas

Costs of systems have dropped significantly 
since the 1970s
Baseload capable

Geothermal

Proving energy conversion potential 
Assessing technical risk in harsh environment
Possible regulatory difficulties in deploying 
technology

After limited R&D activity, ocean and tidal 
energy has gained some interest
While investment has increased, investors 
remain wary of 10-year commercialization 
horizon
Some demonstration sites contemplated in 
Europe

Ocean energy

Viable only in certain regions
Some key technical challenges:  Efficiency 
and reducing installed cost (including 
concentrator and solar receiver)
Large installations are required for scale 
economies, but those are expensive

Three types: Parabolic trough, solar tower, and 
dish/engine
Parabolic trough technology emerging as most 
promising, esp. as materials (storage, mirrors, 
heat collection units, etc.) have improved
A 64-MW demonstration project is under 
construction in NV to become operational in 
2007, the largest since 1991

Concentrating 
solar power

Large wind (≈ 1 MW+) maturing into a 
leading renewables technology
Small wind has less potential as output to cost 
ratio is constrained by physics and first cost

Large hydro remains a low-cost option because 
of fully amortized investment
95% of hydro potential can still be exploited

Characteristics, Status, and Outlook

Variability and grid reliability issues
Continued NIMBY concerns
Concentration of wind turbine parts 
production in a handful of firms

Wind

Access to transmission
Environmental and social issues

Hydro

BarriersTechnology

Technology Maturity Legend

Third 
generation

Second 
generation

First 
generation

Sources:  Energy Information Administration, Assumptions to the Annual Energy Outlook 2007 (Apr. 2007) (Renewable Fuels Module); International 
Energy Agency, Renewables in Global Energy Supply (Jan. 2007); U.S. Dept. of Energy, Office of Energy Efficiency and Renewable Energy; 
National Renewable Energy Laboratory; Red Herring magazine; The Wall Street Journal; ScottMadden research

More
established

Less
established

Levelized Cost of Power (Indicative ¢/kWh)
for Selected Renewables Technologies

Source:  IEA

Better performance

Note: Bubble sizes indicate “average” capacity (MW) scale
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Carbon Cap-and-Trade: Lessons from Europe

Phase I: 2005-2007
Phase II: 2008-2012

Timing

Overview of European Union Emissions Trading Scheme (EU-ETS)

Over-allocation of allowances and “grandfathering,” esp. against high 
emissions baselines
Lack of harmonization of allocation approaches across member states
Transition profits to industry and energy companies; CO2 costs are passed 
through in power prices without verified reductions
No clear endgame for CO2 emissions market development after 2012
Delays, gamesmanship, and industry protectionism by some member 
countries in filing national allocation plans

Issues and 
criticisms 
voiced by 
some 
observers

Emissions goals consistent with Kyoto Protocol
Allocation to each member country (i.e., decentralized) which then chooses 
sectors and installations to receive allowances
Initial application to industry and energy sectors only: Total of 12,000 
installations (point sources).  Other sectors are currently exempt –
trade/commerce/services, households, and transport
Allowance banking permitted (for now)
Nuclear and EU “sinks” (e.g., forestation) not permitted
Penalty: €40/metric ton from 2005 to 2007; €100 from 2007 to 2012
Up to 5% of allowances may be auctioned in Phase I; up to 10% in Phase II

Features

CDM* JI*EU-ETS (incl. brokered, exchanged & bilateral)

Comparative Transacted Market Volumes 
(Billion Tons CO2 Equivalent)

Comparative Transacted Market Value 
(€ Billions)

2005 2006 2005 2006

0.8

1.6

9.4

22.5

Observations and Lessons Learned
Market maturity takes a number of years
CO2 allowance costs get quickly rolled into energy prices and are 
also tied to hedging forward power sales
Major factors driving allowance prices include weather, fuel cost, 
and political factors, the latter of which is the most significant
Verification and transparency of aggregate allowance 
supply/demand balance has a direct and significantly impacts 
market prices
Grandfathering allowances may not yield real CO2 reductions, 
leading to subsequent tightening of allowance supply
Initially, traded allowance market tends to dwarf in volume and 
value project-generated allowances (see chart at left), until there is 
relative certainty about how project allowances are credited
Trading is the key compliance strategy, at least early in market
evolution, pending observation of long-term price behavior
China-based projects have been, by far, the largest source of 
project-based emissions credits
Trading occurs on multiple exchanges, but a single exchange 
(ECX) has dominated

Notes: *Aside from internal abatement or trading of allocated allowances within the EU-ETS, reduction methods include 
Joint Implementation (JI) projects (CO2 reduction projects within Annex 1 countries) and Clean Development Mechanism 
(CDM) projects (CO2 reduction projects within developing nations).

Sources: Point Carbon, Carbon 2006 (Feb. 2006) and Carbon 2007 (Mar. 2007); Global Insight; CAN-Europe; R. Shapiro, Addressing the 
Risks of Climate Change (Feb. 2007)
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Carbon Legislation: How Steep the Trajectory?
As industry participants have begun to resolve themselves to some 
sort of greenhouse gas (GHG) regulation, a number of bills have 
been proposed in the 110th Congress to limit carbon dioxide (CO2) 
and other GHG emissions.  Bills proposed vary widely in their 
mandated trajectory of CO2 reduction (see chart below), affected 
sectors (power generation, transportation, etc.), and safety valves.  
Most proposals, however, use a cap-and-trade approach rather 
than a carbon tax.

Attainment 
= emissions 
at 20% of 
1990 levels

2008Fuel-
focused

Carbon tax of $10/ton 
carbon content, 
increasing annually by 
$10 until attainment

Stark
(H.R. 2069)
(Apr. 2007)

*reflects reductions from 2004 levels

2012

2010

2010

2012

2010

2011

2010

Start
Date

Net 
increase 
over 2004

Multi-
sector

Intensity reduction 
(emissions/GDP) 
Safety valve price cap

Bingaman-
Specter 
(not 
introduced)

14% by 
2020
83% by 
2050

Multi-
sector

Declining capWaxman 
(H.R. 1590) 
(Mar. 2007)

14% by 
2020
67% by 
2050

Multi-
sector

Declining cap
60% below 1990 levels 
by 2050
20% national RPS

Kerry-Snowe 
(S. 485) 
(Feb. 2007)

14% by 
2020
76% by 
2050

Multi-
sector

Declining capOlver-Gilchrest 
(H.R. 620) 
(Jan. 2007)

14% by 
2020
83% by 
2050

Multi-
sector

Declining cap
80% below 1990 levels 
by 2050

Sanders-Boxer 
(S. 309) 
(Jan. 2007)

8% by 
2020
42% by 
2050

ElectricDeclining cap
Cap-and-trade program 
for energy companies

Feinstein 
(S. 317) 
(Jan. 2007)

Declining cap
1990 CO2 levels by 2020
Allowance trading 
through National GHG 
Database

Some Key 
Features

Lieberman-
McCain 
(S. 280) 
(Jan. 2007)

Sponsors/
Date of 

Introduction

14% by 
2020
65% by 
2050

Reduction 
Levels*

Proposed Greenhouse Gas Legislation in the 110th Congress

Sectors

Multi-
sector

Sources: Natural Resources Defense Council; World Resources Institute; www.thomas.gov; Stern, Odderbo & Becker, 
“The Wave’s About to Crash: U.S. Climate Change Policies,” Electric Light & Power (Mar.-Apr. 2007); ScottMadden analysis

• Ensure multi-sector applicability (ensure transportation bears its fair 
share)

• Ensure levels and pace of reduction is truly attainable (let’s not strand 
coal until we have a Plan B)

• Allocate forward credits for actions taken to date
• Permit use of low marginal cost offsets of all GHGs since large-scale, 

long-lived power plant carbon capture and storage is not a commercial
technology today

• Create long compliance time horizons with certainty of reduction levels to 
facilitate liquid forward markets (generation development requires long-
lived asset strategies with some degree of price certainty)

Favorable Policies for an Industry with a 50 Percent 
Installed Base of Coal Generation
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The irony of rate increases—retailer “headroom”:  Despite public dismay with rising energy prices, in some 
jurisdictions, as rate freezes have expired and default supply prices have increased, switching has increased and 
competitive retail suppliers can profitably serve certain customer segments.

Retail Electric Choice: An Inflection Point
The confluence of run-ups in fuel costs and the expiration of rate caps during 2006 and going into 2007 has caused some jurisdictions 
to rethink retail electric choice.  Regardless of whether market structure, transition design, or supply cost fundamentals are to blame for 
rate hikes, retail competition itself is being questioned and 2007 could be a pivotal year for its fortunes.  In the same way that many 
jurisdictions looked to their sister states in adopting competition in the 1990s, some may look across the U.S. and decide to unplug it.

The confluence of run-ups in fuel costs and the expiration of rate caps during 2006 and going into 2007 has caused some jurisdictions 
to rethink retail electric choice.  Regardless of whether market structure, transition design, or supply cost fundamentals are to blame for 
rate hikes, retail competition itself is being questioned and 2007 could be a pivotal year for its fortunes.  In the same way that many 
jurisdictions looked to their sister states in adopting competition in the 1990s, some may look across the U.S. and decide to unplug it.

Sources: Federal Energy Regulatory Commission; SNL Financial; Platts; Regulatory Research Associates; ScottMadden analysis

— The Electric Energy Market 
Competition Task Force, 
Joint Report to Congress On Competition 
in Wholesale And Retail Markets 
for Electric Energy (March 2007)

In most profiled states, retail 
competition has not developed as 
expected.... Few residential 
customers have switched to 
alternative providers
Commercial and industrial 
customers have more choices and 
options, but in several states large 
industrial customers have become 
increasingly dissatisfied with retail 
market prices
Legislative or regulatory limits on 
[provider of last resort (or 
POLR)] prices have hampered 
entry by competitive suppliers...
The end of competitive transition 
and end of fixed POLR prices 
while fuel and wholesale power 
prices are rising may create public 
pressure to continue the fixed 
POLR rates at below-market 
levels.... This reduces rate shock, 
but it is likely to distort retail 
electricity markets both in the 
short...and...long term....

In hearings over electricity 
prices before the CT 
Legislature’s Energy and 
Technology Committee, 
restructuring was roundly 
criticized.  CT consumer 
counsel calls for utilities to 
own generation; CT attorney 
general calls for state to 
develop generation

VA ends retail competition for 
customers who demand less 
than 5 MW, but would permit 
smaller customers to 
aggregate their load to meet 
a 5 MW thresholdMI legislator and major 

IOUs—DTE Energy and CMS 
Energy—propose repeal of 
restructuring to ensure 
baseload generation is 
constructed

Comments by CA governor, 
PSC president, business 
groups and marketers 
support reinstatement/ 
expansion of retail choice 

MD Legislature directs newly 
constituted PSC to consider a 
regulated supply regime for 
residential and small 
commercial

OH governor is critical 
of restructuring and 
encourages action other 
than “Band-Aid”
solutions like rate 
stabilization plans

TX implements changes in 
retail choice that require 
incumbents to encourage 
residential switching but
freeze retail competition in 
areas where it had not been 
adopted

IL House proposes rate 
freezes and rollbacks while 
IL Senate proposes rate 
refunds, each potentially 
stifling retail switching

MT repeals electric 
restructuring.  However, 
customers >5 MWs who 
switched may not return 
to utility services absent 
demonstration of “no 
adverse impact” on other 
utility customers

Retail Choice in Jeopardy:  Some Recent Trouble Spots (and Some Bright Spots)

Restructuring under fire or impeded by proposed policies
Retail restructuring being encouraged (at least in part)
Retail restructuring in place but no proposed roll-back policy

DE Legislature enacts law 
that permits incumbent 
utilities to procure long-term 
power through PPAs or 
acquire or construct its own 
generation
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Under consideration or recently enacted or promulgated

RPS of 20% or greater

RPS of 10% up to 20%

RPS up to 10%

State goal (not mandated)

Renewable Portfolio Standards: An Update
Domino Effect:  More States Have

Renewable Portfolio Standards (RPS)

Passed 
Legislature; 
unclear 
whether 
Governor will 
sign

2020

10%
(goal)

Missouri

Recent State-Level Renewable Portfolio Standard Proposals

20252025Undefined20252025Target Year

Passed 
House and 
Senate; 
Governor has 
said he will 
sign bill into 
law

25%

New 
Hampshire

Passed 
House; 
pending in 
Senate

10%
(goal)

Indiana

Governor 
supports RPS 
proposed in 
state energy 
plan; no 
pending 
legislation

25%

Michigan

Passed 
Senate; 
pending in 
House; has 
Governor’s 
support

25%

Oregon

RPS issued by 
PUC; no 
pending 
legislation; 
AZ Atty. Gen. 
assessing PUC 
authority to issue 
RPS rules

Status

15%Proposed 
RPS %

Arizona

Continued activity: States continue to debate enactment 
of renewables portfolio standards, even while some that 
have enacted them contemplate increasing them (e.g., 
Maryland, New Mexico, and Colorado)

Moving targets: Connecticut has changed its RPS several 
times; some observers believe that this tinkering has 
hindered renewables development as rules keep changing.  
Nonetheless, Colorado has increased its RPS from 10% to 
20%; a Delaware task force has recommended the same

Tepid interest in the Southeast: Southeastern states 
have shown little interest in implementing renewable 
portfolio standards; some observers say that southeastern 
renewables standards depend upon whether “clean”
technologies like nuclear power are included.  Except for 
biomass, the Southeast currently has limited renewables 
potential

An interesting dichotomy: Great Plains states are 
hospitable homes for some renewable power sources 
(wind and biomass), but only a handful of Plains states 
have implemented RPSs

Rate impacts are still uncertain: DOE’s Berkeley 
Laboratory says that rate impacts of RPSs are modest, but 
admits it is “early to evaluate [RPS costs] in any 
sophisticated way”

On the congressional agenda: Senate and House 
committees are discussing a 15% federal RPS standard (to 
be achieved by 2020).  Passage of a federal RPS is 
considered less contentious than carbon cap proposals

Additional CO2 reduction needed even with a 15% 
nationwide RPS: Energy consultancy Wood Mackenzie 
says that a 15% national RPS (currently 6% of installed 
capacity is renewable) would slow the growth rate in CO2
production from 1.2% per year to 0.8% per year:  “A 
federal RPS would only be one small piece in a large and 
complicated puzzle to reach the desired 1990 target level 
[of carbon dioxide emissions] or below”

State-Level RPS Activity Continues;  
Is a Federal Standard Coming?

Sources: Database of State Incentives for Renewables & Efficiency; ScottMadden research

Sources:  SNL Financial; Financial Times; The Wall Street Journal; Lawrence Berkeley National Laboratory; Database of State Incentives for 
Renewable Energy (www.dsireusa.org); Union of Concerned Scientists; industry reports; ScottMadden analysis

Florida 
Legislature 
orders PSC 
to study a 
potential 
RPS (due 
Feb. 2008)

Under consideration or recently enacted or promulgated

RPS of 20% or greater

RPS of 10% up to 20%

RPS up to 10%

State goal (not mandated)
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Technology

Source:  Nuclear Regulatory Commission

2006 2007 2008
New Reactor Licensing Applications (as of April 12, 2007) - Estimated Schedule by Fiscal Year

2013 20142009 2010 2011 20122005

Southern - Vogtle (GA)

Design 

TVA - Bellefonte (AL)

Progress Energy - Harris 

Duke  - Lee Station (SC)

SCANA -  Summer (SC)

Design Certification

Dominion -  North Anna Dominion - North Anna 

Southern - Vogtle (GA)

Progress Energy - Levy 

Entergy - Grand Gulf (MS)

Entergy - River Bend (LA)

Design Certification

UniStar - Calvert Cliffs 

UniStar - Nine Mile Point 

AmerenUE - Callaway ( )

Amarillo Power

EPR COL 5

NRG Energy - South Texas 

Mitsubishi USAPWR

TXU Power - Comanche 

Clinton

Unannounced 

FPL - Site and Vendor TBD

Exelon - Site and Vendor 

DTE - Fermi (MI) (Vendor 

Entergy - Grand Gulf 

AP 1000

Economic 
Simplified 
Boiling Water 
Reactor

Evolutionary
Power Reactor

Advanced Boiling
Water Reactor

Unspecified
Technology
and/or Site

A “land rush” in 2008: Utilities interested in developing new 
nuclear units are beginning to jockey for the best position to 
secure sites (especially given nuclear generation’s intensive 
water requirements) and federally backed financial incentives

Labor and material shortages on the horizon: While 
opining that the nuclear “renaissance is real,” CERA has 
observed that shortages in nuclear component manufacturing 
capacity and skilled personnel could constrain nuclear capacity 
over the next several years, but characterizes them as “short-
term growing pains.” Further, early “guarantees” from 
suppliers appear to be changing

Opportunities depend upon the region: Most proposed 
new units are in the South and Texas, although PSEG has 
proposed a new unit in southern New Jersey.  Other regions 
remain hostile territory for development:  For example, 
California rejected a proposed removal of a moratorium on new 
nuclear units

Uranium speculation: Uranium prices have climbed steadily 
as commercial inventories have dwindled and demand has 
significantly outstripped production. CIBC is projecting 
uranium oxide prices of $160 per pound by 2008.  This has 
enticed hedge funds and other firms to take stakes in uranium 
commodity or acquire uranium mining interests. Further, 
NYMEX has been rumored to be soon introducing a uranium 
futures contract, which could introduce additional volatility into 
prices as well

New Nuclear:  Approaching the Starting Gate 

Sources:  Platts Electric Power Daily; The Wall Street Journal; BusinessWeek; BBC News; 
Cambridge Energy Research Associates; SNL Financial; U.S. Nuclear Regulatory Commission

Some Caution Remains
In testimony before the North Carolina Utilities Commission,
Duke Energy CEO James Rogers expressed some continued 
caution about the nuclear “renaissance,” citing:
• Continued concerns regarding the long-term storage of 

spent fuel
• Uncertainties about recovery of development costs
• Lack of standardization
• Potential cost increases from time of vendor estimates to 

time of bid as a result of global competition for resources
• An untested construct-operate licensing processDesign certification phase

Early site permit phase

US-APWR

Hearings

Construct-operate licensing phase
(existing plants at site)

Construct-operate licensing phase
(no existing plants at site or unknown)
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Mandatory Reliability Standards Go Live
In the wake of the Blackout of 2003, Congress enacted the Energy Policy Act of 2005 (EPACT), which 
added a requirement to the Federal Power Act for mandatory compliance and enforcement of system 
reliability rules, supplanting the existing voluntary system.  In June, the new mandatory system takes effect 
pursuant to FERC’s Order No. 693

The 
situation

Undefined offenders:  The Midwest ISO has, to much objection, proposed to socialize penalties to all 
MISO members based upon their system usage if a particular offender cannot be specified

Not North American...yet:  These will not be fully North American standards until some Canadian 
provinces and Mexico enact parallel requirements 

Particularly important standards:  NERC has highlighted some areas for increased attention by utilities, 
including demand balancing, training, vegetation management, and cyber security

The 
emerging 
issues

Under EPACT, FERC has authority to enforce reliability standards and has delegated authority to NERC 
and to regional reliability councils for audit, investigation, and enforcement

The 
enforcers

Under each standard, there are requirements (these number over 700).  Each has been assigned a 
“violation risk factor.” The risks are broken down into three categories of severity—high, medium, and 
lower—depending on the potential impact of a violation:

– High: Could cause or contribute to bulk-power system instability or cascading failures 
(see table at right)

– Medium: While unlikely to cause instability or cascading failures, could directly affect the electrical 
state, capability, monitoring and control of the bulk-power system

– Lower: Administrative in nature; not expected to affect system reliability

Penalties range from $1,000 to $1 million per day, depending upon its risk factor and other considerations

While rejecting a proposed trial period, FERC said resources should be focused on the most serious 
violations during the initial roll-out of the standards, from June through year-end 2007

The 
penalties

The potential severity of penalties has led some utilities to elevate responsibility for, and to increase focus 
on, reliability compliance:

– AEP, for example,  has established an executive-level reliability compliance committee
– Duke has created a new computer system to analyze company compliance with the standards

The 
initial 
response

As the nation’s FERC-approved electric reliability organization (ERO), the North American Energy 
Reliability Council (NERC) was required to propose reliability standards for FERC approval

NERC proposed 107 reliability standards in 13 different categories, of which 83 were approved in March. 
The remaining 24 were deferred for additional modifications. NERC also proposed codification of 
regional differences for eight requirements (sub-elements of standards), six of which were approved

The standards apply to ERO-registered providers: Either (i) Transmission owners and operators of 
systems 100 kV or above or (ii) distribution utilities or LSEs that serve 25 MW or greater of load, and are 
connected to the bulk system or are part of a required load shedding program

The
rules

Sources:  FERC Order 693 (Mar. 16, 2007); NERC Risk Factor Compliance Filing (June 1, 2007); “New Sheriff on the Grid,” EnergyBiz magazine (March/April 2007); 
Transmission & Distribution World; Utility Automation & Engineering|T&D; SNL Financial; Energy Central Professional; ScottMadden analysis Note: Yellow indicates > 1/3 are “high risk” areas

“High
Risk”Total

931VARVoltage and 
reactive control

386TPLTransmission 
planning

2975TOPTransmission 
operations

28100PRCProtection 
and control

1519PER

Personnel 
performance, 
training, 
and qualifications

035MODModeling, data, 
and analysis

5393IRO

Interconnection 
reliability 
operations 
and coordination

040INT
Interchange 
scheduling 
and coordination

1169FAC

Facilities design, 
connections, 
maintenance, 
and transfer 
capabilities

3395EOP
Emergency 
preparedness 
and operations

713COMCommunications

04CIP
Critical 
infrastructure 
protection

679BAL
Resource and 
demand 
balancing

No. of 
RequirementsReliability Standards 

Grouping
& Abbreviation
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2006 Fortune 500 Top 25 Energy and Utilities Companies:
Correlation of Total Reported Compensation of Top 3 Executives to Firm Revenues
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Executive Compensation:  Some Insights

2006 Fortune 500 Top 25 Energy and Utilities Companies:  
Compensation Components as % of Total Reported Compensation (All Reported Executives)

Initial Observations

The range of compensation, especially other than salary, varied 
widely.  Selected medians and standard deviations of the sum of 
various compensation components for the top three reported 
executives were as follows:

Bonuses are almost non-existent, but stock and option awards and 
other non-equity incentive compensation dominate
For the highest three compensated executives, there is some 
correlation between compensation and 2006 revenues, 2006 
earnings, and five-year earnings growth, but this correlation is weak 
(0.60 – 0.65 correlation coefficient)

New Compensation Disclosures

New requirement: Effective with 2006 year-end reporting, 
investor-owned utility and energy companies, like other SEC-
registered public companies, are required to report highest 
compensated employees using some uniform categories (see chart 
below left)
Significant changes: The most significant relate to the way stock 
and option awards are disclosed, requiring amortization of the cost 
of stock and option awards over their vesting period and reflected 
in compensation tables
Caveat emptor: Many important details are contained in footnotes 
and some may be included in multiple places on the same table 
(e.g., salary taken in form of stock).  Also, the figures represent 
expense to the company, not necessarily compensation received by
the executives

Note:  Figures exclude AES, TXU, and Calpine, who did not make certain financial disclosures
Sources:  Company proxy statements; Fortune.com; ScottMadden analysis; “Executive Compensation: What Have 

the New Rules Wrought?”, presentation at American Bar Association Spring Meeting (Mar. 17, 2007)

Correlation 
co-efficient = 0.65

$4.79 million
$2.25 million
$4.26 million
$0.45 million
$0.36 million

Std. Dev.Median ValueComponent

$0Bonus

$3.20 millionNon-Equity Incentive Plan
$1.17 millionOption Awards
$7.20 millionStock Awards

$2.18 millionSalary

2006 Fortune 500 Top 25 Energy and Utilities Companies:  
Correlation of Total Reported Compensation of Top Three Executives to Firm Revenues



ScottMadden, Inc. is a leading management consulting firm that 
specializes in the energy industry, shared services and outsourcing.  The 
combination of our industry knowledge, consulting experience and
tailored approach distinguishes us from other firms.  We assemble small 
teams of consultants who bring deep experience and knowledge to each 
challenge and combine them with active client participation to facilitate 
an open exchange of ideas. 

Over the past 20 years, ScottMadden has served more than 300 clients, 
successfully delivering more than 1,500 projects—a testament to our 
proven approach to corporate progress.  Our clients are located 
throughout the United States 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.

The culture we bring to clients is one of no bureaucracy, strong work 
ethic, and personal reward based on client success.  We are proud of our 
relationships cultivated by our candor, honesty, and commitment to our 
clients’ best interests.  ScottMadden prides itself in consistently delivering 
an exceptional consulting experience. 
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