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The Role of Energy Efficiency and Renewable Energy in Natural Gas

Markels

An analysis, undertaken by the American Council
for an Energy-Efficient Fconomy (ACEEE), with
the modeling assistance of Energy and Environ-
mental Analysis Inc, (EEA), shows that energy ef-
ficiency and renewable energy could cost-
effectively reduce natural gas prices and volatiiity,
while significantly lowering consurner natural gas
expenditures. In addition, the resulting reduction
in natural gas prices would preserve production in
many vulnerable, gas-dependent industries.

Hatural Gas Price Uncerlainties

Much of the recent concern about natural gas
supplies has been motivated by recent price un-
certainties (see Exhibit 1). Over the past three
years, we have seen prices spike to levels not seen
in recent memory. The reasons for the price
spikes are complex, though they can be charac-
terized in general terms as a fundamental mis-
match between gas supply and demand.

While market manipulation by natural gas
marketers (such as the now infamous Enron) has
beent blamed for the price spikes in 2000 and
2001, similar attribution s much more difficuly
for the current run-up in prices, It appears that an
imbalance between supply and demand con-
tributed to both price spikes.

Many experts feel that as the existing low-cost
natural gas fields were depleted by increases in
consumption, low welthead prices during most of
the 1990s discouraged expanded exploration for
new gas supplies that have higher development

.....

& 2004 Wiley Periogicals, inc.
Published online in Wiley interScience (www.inlerscience. wiley.coim).
0L 10.10027tgem 20009

costs {The Federal Reserve Bank of Chicago,
2003). As can be seen from Exhibit 2, natural
gas exploration (as measured by rigs looking for
gas) has increased in respouse to rising wellhead
prices, only to fall back when prices drop below
the point of financial attractiveness.

While existing drill rigs are now fully de-
ployed, with 93 percent looking for gas {(Energy
information Administration {FIA], 2003h), anec-
dotal reports say that the industry has shown lit-
ile interest in making capital investments in new
exploration capacity until evidence emerges that
gas prices are likely to remain high for the longer
term. Some experts speculate that if prices remain
above §4 per million Btus, significant new gas
production would emerge (Henning, 2003).

In the short term, it appears that natural gas
supplies will remain tight, and prices are likely to
remain high for the next two to three years. This
amountt of time is needed for the supply markets
to respond to the price signal.

Longer term, many experts project that prices
are likely to fail from: the current level to some-
thing in the $4 to §5 range per million Btus. Few
are forecasting a return to the §2 per million Btus
wellhead prices of the 1990s (EfA, 2003¢; BEA,
2003; Weismann, 2003).

R. Neal Elliott and
Anna Monis Shipley
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Exhibit 1. National Average Hominal Monthly Prices of Batural Gag by End-Use Secters and at the

Wallhead

Busrage Monthly NG Frives (SMMBus)

............................ M

Growth of Matural Gas-Fueled Elechicily
Generation

One of the factors contributing to recent in-
creases in natural gas consumption has been an
expansion of patural gas-fueled electricity gener-
ation. Over the past 15 years, natural gas has as-
sumed an increasingly significant role in domes-
tic electricity markets, now accounting for almost
20 percent of annual generation (E1A, 2003a).

The major motivation for this expansion of
capacity was the relatively low cost of new gas
generation plants, combined with bountiful, low-
cost supplies of gas and the emergence of deregu-
lated wholesale markets.

Supply and Bemand: Small Changes, Large
impacis

Small changes in natural gas consumption
can have disproportionately large impacts on
natural gas prices because they reduce prices at

384 / Spring 2004 / Environmental Guality Managsmsent

the margin, where they are highest, In some re-
gions of the country, demand exceeds the ability
of the natural gas infrastructure to deliver gas
for brief periods of the year, creating even
greater price pressures {(which modest savings
could relieve),

Sirnflarly, reductions in gas prices can have
large impacts on nataral gas-dependent indus-
tries, such as fertilizer manufacturing. Reduction
in patural gas prices can help these industries and
their customers remain in business.

Analyzing the Effecis of Efficiency and
Renswable Resource Use: Summary of
Findings

Our analysis of natural gas markets incorpo-
rated the price, consumption, and expenditure ef-
fects of aggressive, but readily achievable, effi-
ciency programs and renewable energy resource
use it the lower 48 states.

R. Neal Eiiiott and Anna Monis Shipley
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Bxhibit 2. Comparison of Wellhaad Price of Gas to Brill Rigs Looking for Bas
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Price and Availability

In our analysis, we found that modestly re-
ducing both natural gas and electricity consump-
tion, and increasing the installation of renewable
energy generation, could dramatically affect nat-
ural gas prices and availability. It just 12 months,
nationwide efforts to expand energy efficiency
and renewable energy could reduce wholesale
natural gas prices by 20 percent (see Exhibit 3)
and save consumers $15 hillion per year in retail
gas and electric power costs,

Efforts to increase energy efficiency and re-
newable energy in just one state or region were
also found to have significant effects on natural
gas prices both regionally and nationally.

Over the next five years, the cumulative net
savings in the natural gas expenditures of resi-
dential, commercial, and indusirial consumers

Energy Efficiency

could reach §$75 billion {see Exhibit 4). In addi-
tion, electric power generators could reduce ex-
penditores for natural gas by $24 billion. This
cost reduction would result from the combined
impacts of reduced natural gas prices and reduc-
tions in natural gas consumption due to de-
creased consumer demand and expanded renew-
able electric power generation,

In addition to the natural gas savings, electric
consumers would see an additional net benetit of
about $4.2 billion over the next five years. The
net benefits from efficiency and renewable en-
ergy measures over the next five years would total
$104 billion.

investment and Bensfifs
Achieving these benefits would require an in-
vestment of $30.2 bilon over five years. This
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Exhibi 3. Encrgy Efficiensy and Renewable Energy Reduse Wholesale Bas Priees
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total includes required investment in natural gas
and electric-efficiency measures and in new re-
newable electric power generation, along with
program costs required fo facilitate the imple-
mentation of the measures. These measures
would result in a net benefit/cost ratio of about
344101,

Nearly two-thirds (64 percent) of the total ex-
penditures would be for electric efficiency meas-
sures, with renewable electric generation ac-
counting for about a quarter of the investment.
Note that almost three-quarters of the benefits
would accrue to residential, commercial, and in-
dustrial gas consamers.

One can see that reductions in natural gas
consumption by the electric power sector {result-

386 / Spring 2004 / Environmental Guality Managsmsent

ing from electric efficiency and expanded renew-
able power generation) are critical to addressing
natural gas price pressures. Exhibit 5§ summa-
rizes the costs and benefits associated with 2 na-
tionwide efficiency and renewables effort.

What Would This Mean for Consemers?

As noted above, recent public concems about
natural gas supplies have been motivated by the
price volatility in natural gas roarkets over the
past three years. Consumers have scen prices
spike to levels not observed in recent memoty.
The reasons for the price spikes are comples,
though they can be characterized in general
terms as a fundamental roisrnatch between gas
supply and demand.

fa1T]
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Exhibit 4. Nof Benefits and bnplomentation Dostis from Energy Efficiency and Renewable Enesgy
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As of this writing, many residential con-
sumers had not yet become aware of the increases
in natural gas prices that began last fall because
customers are on fixed-cost annual contracts.
However, residential retail prices for 2003 were
projected to be $2 per thousand cubic feet (Mcf)
higher than for 2002, and the higher prices are
expected to persist for at feast the next four years.

Once the full price effects are apparent, res-
idential consumers will experience a national
average increase of 36 percent in patural gas
bills. If we have ancther cold winter, the cost
could be difficult for many modest-inconie con-
sumers to handle.

However, energy efficiency investments could
reduce next year’s hills by 9 percent, saving the
average residential natural gas consumer almost
$73. These savings would continue, with savings
for the next five vears averaging $96 per year.

Low-Dost Changes Gould Yield Significant
Resulis

The savings noted above would be the result
of reductions in natural gas consumption
brought about by changes in state and federal en-
ergy policies designed to increase the efficiency of
natural gas and electricity consunption and the
expansion of renewable power generation.

Exhibl 5. Summary by Seclor and Msasure of Not Beneflls and Implementation Losis from Ensrgy Effininagy and

Renewable Energy

Matural Gas Elnsirieity Technology invesiment Technaiogy Investmant
Expenditure Reduction Expenditure Reduction {Natural Gas) {Electricily) Program Costs

{Mitlion ) {iitlion 3} {iillion §) {Miliion §) {Million §)
Residential 28,964 1,784 1,684 7,913 561
Commercial 18,198 1,689 331 5,282 83
inolustrizd 30,151 788 303 2,787 1588
FPower Generation 24,381 /A /A N/A /A
Renewablas N/A N/A N/A 5,851 1,850
Total 88,672 4,241 2,818 21,773 2,752
@ 2003 American Council for an Energy-Efficient Economy. Reprinted with permission.
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investing now in energy efficlency
and conservation would reap hugs
kenefils for American consumers
and for the fragile econamic

FECOVErY.

Our analysis demonstrated that in just 12
months, efficiency measures could reduce na-
tional gas consumption by 1.9 percent from the
base case and reduce electricity consumption by
2.2 percent. By 2008, the authors project that the
United States could reduce electricity consump-
tion by 3.2 percent and natural gas consumption
by 4.1 percent, while increasing renewables from
2.3 10 6.3 percent of national generation. These
changes would reduce wholesale gas prices by 22
percent.

The analysis also showed that reducing en-
ergy consumption and increasing renewable en-
ergy generation in just one state or region could
result  in  dramatic
wholesale natural gas
price reductions on
the order of 5 to 7 per-
cent in the region.

Enecrgy efficiency
and renewable energy
can  be deployed
quickly, with minimal
siting or environmental roadblocks. While energy
efficienicy and renewable energy cannot address
all of our nation’s future nataral gas needs, they
are the fastest and surest ways to address high
natural gas prices. Moreover, energy efficiency
and renewable energy are low-cost answers that
would be an iroportant part of a solution to rising
natural gas and electricity prices.

Electric Efficiency Is Part of the Batural Bas
Selution

Electric efficiency will also help the looming
natural gas problemss that are projected to send
consumer gas bills soaring. Saving peak electricity
is one of the fastest ways to reduce natural gas
consumption.

Cur analysis found that because gas i dispro-
portionately used for peak electricity generation,
reducing electricity used for cooling and heating,

388 / Spring 2004 / Environmental Guality Managsmsent

lighting, and industrial processes could have a
significant impact on gas usage and price. In ad-
dition, reducing electricity consumption could
help relieve overloading on the grid, which con-
tributed in part to the blackout that occurred in
the Midwest and Northeast on August 14, 2003.
{nvesting now in energy efficiency and con-
servation wouldl reap huge benefits for American
corsumers and for the fragile economic recovery.
By shaving peak demands for electricity and nat-
ural gas, we could reduce prices, make egergy bills
manageable, avoid costly disruptions to business
and to our daily lives, and put the American
economy more fioly on the road to recovery,

Renewable Generation Takes Pressure BH
Hatural Gas Markels

Renewable energy resources take pressure off
gas-fired electric generation in much the same
way as electricity conservation. Electricity gener-
ated by wind, solar, and farm-based biomass dis-
proportionately displaces electric power produc-
tion from gas-fired generatoss, thereby reducing
gas demand and making i available at lower
prices for other uses.

Our analysis showed that modestly increasing
renewables over the next five years would signif-
icantly reduce natural gas prices nationally. The
same is true for renewable energy policy initia-
tives in states or regions. For exarople, an initia-
tive in New York State would redace wholesale
natural gas prices in New York City by almost 2
percent in 2008,

Policy Recommendations

Policy makers at the state and federal jevels
could take a number of concrete actions to realize
the benefits that would likely result from ex-
panded energy efficiency and renewable energy
FESOUICES,

No single policy strategy will achieve the re-
sults ogtlined here. Rather, a portfolio of strate-

R. Neal Eiiiott and Anna Monis Shipley
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gies is most likely to achieve quick and sustained
savings from energy efficiency and renewable en-
ergy resources. These strategies include:

» energy efficlency performance targets sup-
ported by utility fees or systern benefits charges;

¢ expanded federal funding for energy effi-
ciency and renewable energy implementation
programs at the US. Departroent of Energy
and the US. Environmental Protection
Agency, including the Energy Star® prograny

s appliance efficiency standards at both the fed-
eral and state levels;

e ensuring more energy-efficient buildings
through wuse of building codes;

= support of clean and efficient distributed gen-
eration technologies;

¢ renewable portfolio standards, and

¢ public awareness campaigns by state and na-
tional leaders with support for iraplernenta-
tion programs.

Ganclusion

Public and private leaders need to step up to
the podium and issue a call to action to imple-
ment the policies and programs needed to realize
the benefits that would result from increased use
of energy efficiency and renewable energy. A win-
dow of opportunity may be closing in the near fu-
ture, so leaders maust act now if the full, cost-
effective benefits of energy efficiency and
renewable energy are 16 be realized.

We have provided some concrete policy rec-
ommendations. These policies would be rela-
tively low cost, and the measures reconunended
would be cost-effective from the customer’s per-
spective. However, local, state, and federal gov-
ernment agencies raust all be prepared to commit
resources if this opportunity is o be realized.

For Additional Information

This cohunn s adapted from ACEEE report
EO32. The full report is available at hitp://aceee.org.
Funding for preparation of the report was provided
by the Energy Foundation, hitp://ef.org.
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