
Navigating Energy
Choices in 

the 21st Century

W
hat has been called the “oil century” is

now history, and finding clean and abun-

dant fuels that address environmental

and security concerns clearly looms as a

central challenge to an expanding global economy in the

decades ahead. Extracting new forms of energy from the

earth will grow ever more complex , requiring technology

breakthroughs, market incentives, and difficult trade-offs.

In this Resources Special Report, RFF researchers exam-

ine the key energy options and assess how each stacks up

in availability, environmental and technological considera-

tions, international security, and cost projections. Among

the choices—fossil fuels, hydrogen, nuclear power, renew-

able sources—which are most likely to ensure a sustainable

energy future for the United States and the world? Not sur-

prisingly, these articles conclude, the devil is in the details.
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M
ore than 50 years ago, when RFF was
founded, there was widespread con-
cern about potential shortages of
crucial energy and natural resources
that might jeopardize economic 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 clairvoyant today. The United States has expe-
rienced remarkable economic growth since then, with the
real gross domestic product increasing by more than 400
percent. Our domestic reserves of natural gas and petroleum
are virtually unchanged over the same period, and global re-
serves have roughly doubled in the past 25 years alone.

Today, the United States finds itself facing a very different
set of issues over energy supplies, focusing mainly on security
and the environment. We currently spend more than half a
billion dollars a day on imported oil, overwhelmingly from
the Middle East, even as we fight a war on terrorism centered
in that region. We are increasingly concerned about the reli-
ability and resiliency of the electricity grid to both uninten-
tional and intentional disruptions. We are also the largest
emitter of greenhouse gases, primarily from the burning of
coal, oil, and natural gas, which are believed to cause changes
in the earth’s climate.

The perceived problem 50 years ago, resource scarcity, is
one best solved by letting free markets work out how to effi-
ciently extract and allocate limited supplies, simultaneously
signaling both conservation and innovation, and the devel-
opment of new technologies. But the new problems of energy
security and environmental challenges result from a funda-

mental failure of energy markets to address issues that fall
outside the market framework. This time, government clearly
must intervene to correct these problems.

The government’s role should be to intercede in ways that
allow the private sector the most flexibility to trade off equally
effective actions in the face of incentives that promote secu-
rity and environmental protection. Such interventions could
include an emissions trading program for greenhouse gases,
a petroleum tax to address concerns about oil use, or clear
rules for cost recovery associated with new electricity trans-
mission infrastructure.

Energy “Problem” or Functioning Marketplace?

Popular discussions of energy problems today tend to focus
either on increases in consumer energy prices or on high-
profile news events, such as the Northeast blackout in 2003
and the California energy crisis in 2000. Natural gas prices,
which stayed consistently in the range of $2 per million
British thermal units (MBtu) for virtually all of the 1980s and
1990s, have been above $4 since January 2003. Crude oil,
which similarly hovered in the $20 per barrel range from the
mid-1980s until 2002, has been above $40 since July 2004.
Adjusting for inflation, crude oil prices are still lower than
the levels experienced during the early 1980s, but both the
suddenness of the runup and the gut-level reaction to gaso-
line prices above $2 per gallon have propelled concern over
energy policy to higher levels.

But what kind of energy policy do we need? The reliabil-
ity and performance of electricity markets (as well as related
demand for natural gas) are clearly something that needs to
be addressed cooperatively by both federal and state agen-
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cies. Higher 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, the Energy Informa-
tion Administration (EIA) forecasted prices of $2.50–3.00
per cubic foot (pcf) of natural gas and $20 per barrel of crude
oil by 2020. These estimates have clearly been exceeded, and
the higher prices 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 fuel-efficient pickup trucks, minivans, and SUVs and away
from more fuel-efficient cars has continued unabated despite
the events of 9/11 and hoopla surrounding the Kyoto Pro-
tocol. (One promising trend is the 89 percent annual growth
in hybrid sales since 2000, though they are still a tiny 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
sector, the consequent rise in imports of oil from the Middle
East, 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 infrastructure— oil and gas terminals and pipelines,
nuclear power plants, and the electricity grid—to terrorist
attacks and, in the future, the same problems for natural gas
imports as there are for oil. The former requires somewhat
conventional security policies—building stockpiles, fortify-

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, electricity generation accounts for about half
the forecast growth in natural gas use over the next 20 years,
with about two-thirds of that supply coming in the form of
imported liquefied 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 en-
courage and diversify natural gas supplies can diminish the
kinds of security concerns that are associated with oil imports.

Our large and increasing dependence on oil—supplied in
growing part from the Middle East—to fuel the transportation
sector nonetheless remains the 900-pound gorilla seated at the
policy table. As economists struggle to put a dollar value on the
risks posed by oil imports from the Middle East, two broad cat-
egories of consequences often emerge: economic dislocation
from actual or threatened supply disruptions, and the diplo-
matic and military costs associated with safeguarding access to
Middle East oil supplies. With the ongoing war on terrorism,
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 nature of oil markets makes it impossible for the
United States to discriminate against oil from particular
sources. The idea of completely isolating ourselves from these
markets is also unappealing: despite costly fluctuations, in-
ternational markets still provide us with much cheaper oil sup-
plies than we could ever access domestically. The solution,
then, is for the government to encourage broad-based reduc-
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tions in petroleum use, reducing our exposure to supply dis-
ruptions, our need to intervene diplomatically or militarily,
and the flow of funds into the Middle East. A particularly sim-
ple (but politically unlikely) approach is to set a petroleum
tax at a level that reflects the estimated consequences—risk
and cost of a oil shock, diplomatic and military expense to
maintain global market access, and indirect support of ter-
rorism—associated with additional oil consumption.

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-saving technologies
through a broad, market-based performance standard for all
vehicles or other incentives. In this scenario, the new-vehicle
fleet is forced to meet a miles-per-gallon standard on average
but can offset production of less-efficient vehicles with cred-
its gained from producing more-efficient vehicles. Under such
a standard, the new vehicle fleet is forced to 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 fuel-efficient  vehicles by any manufacturer.
This approach focuses on the "technology" margin of reduc-
ing fuel use per vehicle mile travelled, rather than the “be-
havioural” margin of encouraging 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 Kyoto 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 states attempt
to implement regional programs.

U.S. technology programs center on nuclear, renewables,
coal with carbon capture and sequestration, and hydrogen as
a future energy carrier. Meaningful government efforts to
push these technologies will go only so far, however; govern-
ment also needs to provide incentives to encourage private-
sector investment in them. A flexible emissions trading pro-
gram or emissions tax sends a clear signal to the market about
the value of emissions reductions both now and in the future.
In a competitive environment, firms cannot invest signifi-
cantly in emissions-reducing activities or R&D designed to
lower the cost of these activities in the future if their com-

petitors do not; that reality will confound effective voluntary
programs. Most analysis also suggests that technology policy
alone is unlikely to displace entrenched carbon-emitting
technologies.

Markets and Innovation

Maintaining and expanding the efficiency of underlying en-
ergy markets poses a different set of challenges. Electricity
markets in particular exist somewhere between regulation and
competition with a great deal of uncertainty about their fu-
ture. Because electricity generation constitutes a large source
of natural gas demand, gas markets are also affected by this
uncertainty. Federal and state governments need to work out
a clearer roadmap for the future of these and other energy
markets.

Government support for technological innovation is just as
important now as it was 50 years ago. Investment in research
and development tends to be undervalued because many of
the economic benefits of new discoveries are not captured by
those who discover them, but instead accrue to firms that im-
itate 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 mar-
kets and government support for technological innovation.
However, concern over newer issues, where the market fails
to incorporate broader societal concerns over security 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 a variety of features. Market-based
approaches, because they raise prices, often face political re-
sistance.

There is no magic bullet for our energy problems, no sin-
gle way to address our security and environmental concerns.
Effective intervention and market reform requires attention
both to the peculiar features of energy markets and fuel
choices, as well as to broad incentives that promote society’s
security and environmental goals. ■




