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Setting Energy

William A. Pizer

ore than 30 vears ago, when RFF was

founded, there was widespread con-

crucial energy and natural resources

that might jeopardize cconomic well-

being in the United States. RFF schol-
ars, among others, helped to disprove that myth, showing
that free markets, free trade, and technological innovation
would alleviate pressure on resource constraints, an idea that
seems almost claivvoyant today. The United States has expe-
rienced remarkable economic growth since then, with the
real gross domestic product increasing by more than oo
percent. Our domestic reserves of natural gas and petroleum
are virtually unchanged over the same periad, and global re-
serves have roughly doubled in the past 23 vears alone,

Today, the United States finds itself hxcmg avery different
setolissues over energy supplies, tocusing mainly on security
and the environment. We currently spcn(l more than half a
billion dollars « day on imported oil, overwhe lmmgl\ from
the Middle Eastoeven as we fight a war on terrorism centered
in that region, We are increasingly concerned about the reli-
ability and resiliency of the clectricity grid 10 Both uninten-
tonal and intentional disruptions., We are also th l,ug( st
8 nnlu rof greenhouse gases, prin; wily from the b ning of
coul, ml, and tural gas, which wre helieved o cause changes
in the carth's elimare.

Fhe perceived problem 5o VEIES Qg0 reSOurce searcity, is
one bestsolved by letting free markets work ow how 1o efti-
cienty extract and allocate limired supplies, simultaneously

signaling both conservation and innovation, and the devel-

opmcnt ofnew rechnologies, But the new probiems of energy -

securin and environmentad challenges vesult from a funea-

Scern about potential shortages of

in the

mental failure of ener rgv markets to address issues that fall
outside the market framework. This tine, government ¢ learly
must intervene to correct these problems,

The government’s role should be 1o intercede in ways that
allow the private sector the most {le xibility to tracde off cqually
effective actions in the face of ince ntives that promote secu-
rity and environmental protection, Such interventions could

include an emissions trading program for greenhouse Hises,

or ¢lear

a petrolewm tax to address concerns about oil use,

[ S—

rules for cost recovery associated \\1lh new (le( mcm trans-

ll]l\ﬁl()n ll][l .lsll ll( IHI ('
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Energy “Problem” or Functioning Marketplace?

Popular discussions of energy problems today tend w focus
cither on increases in consumer energy prices or on high-
profile news events, such as the Northeast blackout in 2007
and the California ¢ nergy crisis in 2000, Natural gas prices

which staved consistently in the range ol S2 per mlllmn
British thermal units (MBuu) forviriually all of the 1g8os and
tggos, have been above S.gsince January 20043, Crude oil,
which similarly hovered in the $uo per barrel range from the
mid-1980s until 2002, has heen above S, fo since July 200y,
than

Adjusting for inflaton, crude oil prices are siill lower

the levels experienced during the carly 1g80s, but both the
suddenness of 1he ranup and the gut-level veaction 1o guso-
ine prices ubove Se per gallon have prope H( d convern aver
energy policy to higher levels,

But what kind of energy policy do we necd? The reliabil-
iy and perfornamce of elecuricin markers Gas well as rélared
denand for il gus) are clearh something that needs 1o

be addressed cooperatively by hath federal and stage HIOIE
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cies. Fligher prices; on the other hand, may be part of a new
balancing of supply and demand and something that energy
policy can do little to relieve, In 2000, !hv ann_{v Informa-
tion Administration (EIA) Forecasted [)H( es of $2 2.50-4.00
per cubic foot (peh) of natural gas and “wn pel hdl rel of crud
oil by 2020, These estimates have clear ly been exceeded, ane
the higher ])l ices are expected to continue, Government has
little room to intervene here.

Although many people express concern about national se-

curity and environmental issues, few see the connection to

national energy policy and especially to their own patterns of

energy use. The historical trend in new vehicle sales toward
less fucl-efficient pickup trucks, minivans, and SUVs and away
from more fuel-efficient cars has continued unabated despite
the events of g/ 11 and hoopla surrounding the Kyoto Pro-
tocol. (One promising trend is the 8q percentannual growth
in hybrid sales since 2000, though they are still atiny fraction

of the new-vehicle market.)

Security

Our ongoing national debate over energy security has so far
focused on the steady growth in oil use in the transportation
scetor, the consequent rise in imports of oil from the Middle
Fast, and the threat of economic calamity should our oil sup-
plies be disrupted. But there are emerging concerns that de-
serve equal attention, namely the resilience of the domestic
energy infrastracture— oil and gas terminals and pipelines,
nuclewr power plants, and the clectricity grid—to terrorist
atticks and, in the futore, the same problems for maural gas
imports as there are for oil. The former requires somewhat

converttional seeurity pnli(‘ies—~lmil(ling stockpiles, fortity-
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ing installations and control networks, and creating redun-
dant back-up systems. The latter requires thinking about how
various policies will affect natural gas supply and demand in
the future.

In this vein, clectricity generation accounts for about half
the forecast growth in natural gas use over the next 2o vears,
with ahout two-thirds of that supply coming in the form of
imported liquetied natural gas. Policies that emphasize coal,
renewables, and nuclear power generation —three energy
sources with abundant, secure domestic supplies—will re-
duce pressure on natural gas imports, Similarly, efforts to cn-
courage and diversify nataral gas supplies can diminish the
kintls of security concerns that are associated with oil imports,

Our large and increasing dependence on oil—supplied in
growing part from the Middle Fast—to fuel the transportation
sector nonetheless remains the goo-pound gorilla seated at the
policy table. As economists struggle o puta dollarvalue on the
visks posed by oil imports from the Middle East, two broad cat-
egories of consequences often emerge: cconomic dislocation
from actual or threatened supply disruptions, and the diplo-
matic and militiey costs associared with sulfegnarding access 1o
Middle East oil supplics. With the ONOING war on terrorisi,
another concern has arisen: some of the oil revenue flowing
into the Middle East makes its way into the hands of the very
terrorists we are fighting,

The global natire of oil markets niakes i impaossible for the
Cnited States 1o diseriminate against oil from particular
sources. The idea of completely isolating ourselves from these
markets is also unappealing: despite costhv fluctnations, in-
ternational narkets stll provide us with mueh cheaper oil sup-

Ihe wlmum

plies than we could ever aceess domesticully,

!hvn, ; !m the government to enc ourage. l)lmul h ased re (lm—



Hons in p( tlnl( i use, reducing our exposure to supply dis-

[

mplmns our need (o intervene ¢ 11)]()111.1(1(‘\11\ or militarily,

|)l(' (but politically nnhkvl\') uppmnch is to seta pe(mlcum
tax at a level that reflects the estimated consequences—risk
.n—}‘(“l-u)s! of i oil shock, diplonmatic and milituoy expense to
maintain global murket access, and indirect support of ter-
rovism—associated with additional oil consumption. k

A broad tax has the advantage of both encouraging less fuel
use and encouraging the development of energy-saving tech-
nologies, which are now more valuable, A second-best alter-

native might be to focus solely on energy- s(\\ms_, tec hn()lngn 8

lhmugh .‘x“l)'n <.m<l mml« t-hased performance standard for all
vehicles or other incentives. In this scenario, the new-vehicle
fleetis forced to meer a miles-per-gatlon standard on average
hut can offset production of less-elficient vehicles with cred-
its gained from producing morve-efficient vehicles. Under such
astandard, the new vehicle fleet is foreed 1o meet a miles-per-
gallon standard on average, but production of more fuel-
efficient vehicles generates credits that can be used to offset
production of less fucl-elficient vehicles by any manufacturer.,
This approach focuses on the "technology” margin of reduc-
ing fuel use per vehicle mile vavelled, rather than the “he-

havioural” margin of enconraging people to drive fewer miles.

Climate Change

Global awareness and acceptance of the problems associated
with carbon dioxide emissions are growing, but considerable
disagreement remains over what to do about it. Many nations
have embraced the idea of national caps for greenhouse gas
emissions embodied in the Kvoto Protocol, and most notably,
Europe has implemented an emissions trading scheme for
carbon dioxide, Other countries, including the United States,
have instead focused on voluntary programs and federal
spending on technology—even as emissions trading propos-
als sporadically appear in Congress and some stares attempt
1o implement regional programs,

ULS. technology programs center on nuclear, renewables,
coal with carbon capture and sequestration, and hydrogen as
a future encrgy carrier. Meaningful govermment efforis o
push these technologies will go only so far, however; govern-
ment also needs (o provide incentives to encourage private-
sector investoent in them. A Hexible emissions trading pro-
gram or emissions s sends a clear signal 1o the market abowt
the value of emissions reductions both now and in the futare,
In acompetitive environment, firms cinnot invest signifi-
cantly in emissions-reducing activities or R&D designed to

lower the cost of these activities in the fatioee iF their coms-

11

petitors do not; that reality will confound effective voluntary

programs. Mostanalysis also suggests that technology policy
alone is unlikely 1o displice entrenched carbon-emiting

rechnologies.

Markets and Innovation

Maintaining and expanding the officiency of underlving en-
ergy markets poses a ditferent set of challenges. Electricity
markets in particular exist somewhere hetween regulation and
conpetition with a great deal of uncertainty about their fu-
ture. Because electricity generation constitutes a large source
of natural gas demand, gus markets sue also affected by this
uncertainty. Federal and state governments need 1o work out
a clearer roadmap for the future of these and other enerpy
markets.

Governmentsupport for technological innovation is just as
important now as it was 30 vears ago. Investment in research
and development tends 1o be undervalued hecause many of
the cconomic henefits of new discoveries are not captured by
those who discover them, but instead acerue to Arms that im-
ttate successful innovations, In the case of research into oil-
saving and greenhouse gas—reducing technologies, it is likely
that these innovations are further undervalued because poli-
cies to directly address those problems (such as petroleum
taxes and emission caps) may be weaker than security and en--

vironmental concerns justify.

Moving Forward

Part of the guidance we need to tackle today's energy prob-
lems lies in the suggestions put forward by RFF researchers
decades ago. Then, as now, concern over scarcity and price
will be best addressed through well-functioning energy ma-
kets und government support {or technological innovation.
However, concern over newer issues, where the market fails
to incorporite broader societal concerns over seenrity and
the environment, requires government intervention, ideally
through flexible, market-based approaches. But the devil is
often in the details. Energy markets and particular fuel
choices are complicated by ivariety of featares. Market-based
approaches, because they raise prices, often face political re-
sistance.

Phere is no magic bullet for our energy problems, no sin-
gle way o address our securivy and environmental concerns.
Effective intervention and market reform requires attention
both 1o the peculiar features of energy markets and fuel
choices, as well as 1o hroad incentives that promote socict's

security and environmental goals. a
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Fuel Supply

: Problems"?

Major Cost
Concerns?

‘Adverse
Environmental
Impact?

‘ De‘;)end,ence
on Unreliable
Suppliers?

Serious
Technical

Challenges?
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A Framework for Understanding Energy Resources

PETROLEUM

Yes and no.

Many trillions of
barrels are left, but
perhaps several
decades’ worth is
readily available at
current prices.

Yes.

Unexpected rise in
demand or decline in
production can have
a sharp effect on
prices, with often
dramatic economic
consequences.

Yes.

Although less damag-
ing than coal, burning
oil generates green-
house gases, and
spills affect marine
life.

Yes.

Ongoing wars and
increasing terrorism
in the Middle East,
along with growing
concerns about relia-
bility of Russian oil,
make this an impor-
tant issue.

Yes and no.

Major breakthoughs
would be required to
extract oil from new
sources, such as tar
sands. Improvements
to cars and trucks can
lessen pollution but
may not greatly re-
duce oil dependence.

NATURAL GAS

No.

Current estimates of
proven reserves are

70 times present an-
nual world consump-
tion, and the size of

proven reserves has

increased every year
since 1970.

Yes.

Although large
quantities of gas can
be found underground,
they are not always
located in places of
high demand.

Some.

Natural gas contains
less carbon and is
less of a problem than
coal or petroleum,

but it still emits pollu-
tants, including
nitrous oxides and
solid particulates.

Some.

The United States
imports only 15% of
its natural gas at this
time, but this percent-
age is likely to in-
crease in the future.

No.

Normal improvements
in exploration and
extraction technology
can be expected to
continue.

HYDROGEN

Yes and no.

The lightest gas, hy-
drogen does not

exist naturally on
earth. However, it can
be produced using a
wide variety of pri-
mary energy sources.

Yes.

Every piece of the
hydrogen puzzle
{production, storage,
use in vehicles) faces
a cost disadvantage
of several times
relative to competing
alternatives.

Yes and no.
Combusting or using
hydrogen in fuel cells
produces very little,

if any, direct pollution.

But producing the
hydrogen itself can

harm the environment.

Maybe.

Hydrogen can be pro-
duced using domestic
sources, such as coal
and renewables.
However, the domi-
nant current method
uses natural gas,
which is increasingly
being imported.

Yes.

Significant technical
barriers apply to all
facets of a hydrogen
system. On-vehicle
storage and fuel cell
technology are the
most daunting, but
hydragen production
and distribution are
challenging as well.

RENEWABLES

Yes and no.

Most renewables
occur in large but not
inexhaustible,
amounts. However,
ancillary problems
exist, such as the pos-
sibility of running out
of wind farm sites.

Yes.

Costs have declined,
and some windpower
installations produce
cost-competitive
electricity. In spite of
this, currently subsi-
dies are essential.

Ne.

Environmental attrib-
utes are, on balance,
highly positive, though
with some caveats.
Wind turbines and
biomass use may
present some environ-
mental challenges.

No.

Renewables, because
they substitute for
fuels subject to supply
or price risks, enhance
energy security.

Yes.

For some time to
come, certain renew-
ables, such as solar
photovoltaics and
nonethanol biofuels,
will be critically
dependent on R&D
and technological
progress.

NUCLEAR

No.

By most accounts, the
world has a sufficient
supply of uranium to
accommodate greatly
increased nuclear
power generation. Re-
processing spent fuel
could stretch this even
farther.

Yes.

Nuclear power is
unlikely to be econom-
ically viable unless
the cost of building a
new plant can be re-
duced significantly.

Yes and no.

Nuclear power does
not emit conventional
air pollutants when
used to generate
electricity. However,
finding safe storage

COAL

No.

Proven reserves in
the United States
alone are huge.
China and India also
have large reserves.

No.

Coal is by far the
cheapest, per Btu of
energy, of the fossil
fuels, and its price
has steadily declined.

Yes.

Burning coal gener-
ates gases and
airborne particles
that threaten human
health and, through
acid rain, natural

for spent fuel has gcosystems.

been extraordinarily

difficult.

No. No.

Both the United The biggest con-
States and-Canada;,——sumers;including—

as well as other
friendly nations, have
significant uranium
deposits.

No.

There are no real
R&D or technological
challenges to produc-
ing nuclear energy.
However, success will
depend on keeping
plant construction
costs down and find-
ing a politically
acceptable way to
dispose of wastes.

the United States,
are the biggest
producers.

Yes.

It is possible to hold
emissions of noxious
gases and particles
to low levels, but this
technology is rare in
industrializing coun-
tries. Likewise, tech-
nology for capturing
and storing carbon
dioxide has yet to be
fully developed.
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Renewabie-energy technologies
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SOLR -S>
3.3 MILLION MEGAWATI-ROURS
HOW IT WORKS: Photovoltaic cells convert the
sun’s rays into electricity. This has the
potential for rapid growth, both for utility-scale
projects and for smaller rooftop systems,
though high costs are an impediment. A
separate technology, known as solar thermal,
uses solar collectors 10 transfer heal.

I OH10: Ohio has almost nd utility-scale
solar capacity, though several projects are in
progress. Toledo has emerged as a center for
making photovoltaic components.

Technologies in development

puEL CELLS - w
HOW IT WORKS: A fuel.-aften hydrogen of
natural gas. is converted to electricity
psing an electrochemical reaction. This is
not necessarly renewable energy. but it
is often regarded as ervironmentally
friencly because it is much more efficient
than more-common methods of ;
producing electricity. :
iN OH10: Ohio has an emerging fuel-cell :
ndustry, looking at ways 10 power :

buiidings and vehicles with the devices,
{hougfs 1o company nas as yet reached :
e powt of mass ancnao:.azw isa
technology that could fundamentally
atter power production. and Ohio 18
poised to be @ beneficiaty.
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NATIONWIDE PRODUCTION, 2808. A million megawatt-hours is enough electricity to power about 90,000

O i

WIND 147
52 MILLION MEGAWATT-HOURS

HOW IT WORKS: Turbines create
electricity by turning in the wind.
Production has skyrocketed in recent
years, making this the fastest-growing
energy source, with a forecast for
continued growth. The technology is
most popular in states stretching
from the Dakotas to Texas.

1N OH10: Ohio's Jargest wind farm has
only four turbines, though several
larger projects are planned. ;

‘CLEAN COAL

HOW IT WORKS: Refers 10 several
technologies that would reduce the
poliutants released from burning coal.
The very term “clean coal” is controver-
sial, with many environmentalists arguing
that there is no way 10 adequately reduce
the harm of carbon emissions. Ultimately,
the viability of this technology will
depend on whether the cost cancels out
the relative atfordability of coal as a fuel
source. This remains an open question.

i OH10: Ohio, one of the leading users
of coal in the country, has invested
heavily in “clean coal,” and the state
mo<m_‘:_ﬁm:a regards this as clean-energy

research.
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HYDROPOWER £77

248.1 MILLION MEGAWATT-HOURS
HOW IT WORKS: The flow of water :
turns a turbine. This is the most

common type of renewable energy

in the country. ltis also a somewhat pipes filled with liquid. This is
mature technology, with less room i most viable in places with high

for growth than other types of © underground temperatures, such
renewable energy. ¢ asthe western and southwestern
{N OHI0: Ohio has 101 megawatis United States.

of hydropower nmcmn._?ufﬂmﬂ %m
largest of any renewable source in :
the state. :

ADVANCED NUCLEAR

HOW IT WORKS: Much like “clean coal,” this
refers to attempts 0 mitigate the environ-
mental concerns surrounding an existing
power source. Also like “clean coal,” thisis
controversial, Researchers are looking at
ways to build nuclear-power plants that are
less expensive and that use less fuel,
jeading to less waste from spent fuel. The
Obama administration has pledged to
supportthe construction of “safe, clean
nuclear-power plants,” though it is too early
10 know whether this will lead to the
construction of more plants.

1N OHIO: There is talk of expanding Ohio’s

nuclear power, but no projects have been
approved. ’
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nomes for one year.

GEOTHERMAL %/

14,9 MILLION MEGAWATT-HOURS

HOW IT WORKS: Heat from
ground is converted into electricity, :
using a network of underground

iN OHIO: Ohio is not well-equipped
for geothermal power.

- BIOWASS =

55 9 MILLION MEGAWATT-HOURS
HOW IT WORKS: This is an umbrellé
term for the conversion of plant or
animal matter into energy, which
can include something as simple
as burning wood or as compli-
cated as turning animal waste into
electiicity.

1N OH10: Ohio has many projecis
involving non-wood biomass.
representing a littie tess than

41 megawatts of capacity in 2008.

the

Fuel sources for glectricity
Nationwide, 2008:

CaAL

48%

RENEWABLE

ENERGY

9%

Figures are pased on share of megawatt-hours.
Sources: Dispatch research, Energy nformation Administration
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