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PREFACE

Why this book,

and why now?

Americans want to make the right choices—the right
energy choices and the right choices for the environment.

But too often, both individual and public policy deci-
sions are made in an atmosphere of hype and hyperbole
rather than reasoned debate. The facts needed to make the right choices can be hard
to come bv. Amid the assertions and counterassertions, developing 2 perspective
based on reality can be difficult. As a nation we run the very real risk of being mislead
into making the wrong choices-—choices that will slow our economy and force us to
change the way we live.

How then can we make the right energy decisions? By learning the facts about
how and whv we Americans now use oil as our predominant energy source. The facts
about our oil reserves, and how much oil we have to meet our needs. The facts about
energy efficiency, and how we make wise energy choices. Tinenfnorssabaumienemsi-
rommenvasimpaemetseisuse. And the facts about the alternative energy sources that
are available. That’s what this project was about—bringing together the facts.

Why this book now? The 1994 election dramatically changed the political land-
scape. And when the status quo is threatened, as it is now, hype »nd hynerbole have
a field day. Some provisions in federal laws that have been passec previously, such as

. Other
actions by the states, such as electric vehicle and alternative fuel mandares, continue
to be controversial.

To make the right energy choices, we owe it to ourselves to examine the facts,
reveal the realities obscured by the myths and look objectively at the topic of rein-
venting energy.

Can we reinvent the energy we use—especially the oil and oil products we relv
upon every day—to meet our new environmental standards? We believe it’s not only
possible, it’s right. Here’s why.
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INTRODUCTION

Reinventing Energy

What does “reinventing energy” mean?

Americans now enjoy a lifestyle tha* is the envy of muck
of the world. The natural resources of his nation, the inge-
nuity and industriousness of its peoples, and the freedom of
a democratic form of government and 2 m~rket economy have combined to produce
a record of economic prosperity unmatched in modern history. The automobile has
enriched the daily lives of Americans, providing freedom, mobility, convenience and
economic opportunities. Abundant U.S. energy resources and technological creativi-
ty have been a key to this prosperity and freedom.,

The way Americans use energy, however, does not remain static. People have been
reinventing how society uses energy since the dawn of civilization. From the discov-
ery that natural oil seeps could be burned for lighting to the adoption of overshe:
waterwheels that provide power even during floods, technological insight hes
markedly improved humanity’s lot. The evolution from one type of energy to the nex-
is both natural and inevitable, governed by factors such as cost, availability of
resources, innovations such as new machinery and consumer preferences.

As energy use has changed, so has the shape and structure of societv. As gasoline-
powered automobiles replaced horse-drawn carts and then trolley cars for urban
transportation, middle-class workers could afford to live in new suburbs.

This evolutionary process of one energy form and transportation mode succeec -
ing another has occurred since people first found that energy could make work eas -
er and provide a more comfortable life.

But some environmentalists and policymakers now question the role of ener-
gy—especially oil—to support the American lifestyle. They believe that Americans are
making the wrong energy choices, and the resulting pattern of society s one charac-
terized by too many personal automobiles that get too few miles to a gallon of gaso-
line and strand us all too frequently in gridlock. They believe thit Americans pay too
little at the pump for their mobility and that, as a result, they ray too much in con-
gestion and pollution. They are concerned that oil and natural gas use is not sustair-
able, because, as geologically finite resources, logically we’ll run out someday. Mary
warn that exhaustion of oil resources is fast approaching, a view widely shared by th>
public. They believe that the use of fossil fuels contributes to global cl'mate change,
warming the earth’s atmosphere over time as a result of industris | activity and vehicl
emissions.

Because of these concerns, some environmental activists now advocate gover: -
ment policies that require Americans to make different, potentially wrenching energy
choices. In particular, they want Americans to agree that oil is an unacceptable fucl
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2 Reinventing Eierpy

and, therefore, to move away from oil use.

This isn’t a matter to be decided lightly. Since oil—especially gasoline-—supports
the current pattern of our lives, dramatically reducing usage will require both eco-
nomic and personal sacrifices. Americans deserve to have the facts fully before them
before policy decisions are made that change the way we live.

Forcing the use of less oil means restructuring society

To find the facts that will help Americans make knowledgeable energy choices, we
must first muke sure we're asking the right questions. Is the debate about oil use
based on reul fears of running out of oil, genuine concerns about global climate
change or pollution? Or is it really a critique of the consumer-oriented free market
society?

Aaron Vildavsky, in Speaking Truth to Power: The Art and Craft of Policy
Analysis, gives his perspective:

“Physical pollution is imbued with cultural significance, and the debate
over the integrity of our physical environment complements the debate
on so abstract a word as culture. I suggest a small experiment: talk to
convinced environmentalists about whether there is a physical shortage
of oil in the world. If there isn’t you will soon discover, there ought to
be. Soon you will see that they rightly love the idea of shortage, for if
the supply is running out all sorts of changes from installing solar-ener-
gy converters to outlawing large ‘gas-guzzling’ cars may be mandated.

In a word, the controversy over energy policy s a dispute about how we
should live."*

This is a very different issue—and one that should be discussed openly in a broad
public debate before forcing the cost of reducing our reliance on oil and the incon-
venien:z of lifestyle changes on American society.

The purpose of this paper is to discuss the issues that are commonly raised to
agemana reductions in U.S. oil use, not to tally the pros and cons of American society
«s we now enjoy it. This study will show that when facts—not commonly held mis-
percepiions—are used, there is no persuasive basis for forcing Americans to dramat-
ically change their lifestyles to use less oil.

A ciear picture will lead to the right choices—choices that balance economic and
cnvironmenta! goals. Americans must not base such important decisions on what
Robert J. Samuelson has called “psycho-facts: beliefs tha:, though not supported by
hard evidence, are taken as real because their constant repetition changes the way we
experience life.”?

Let’s look at the facts about the energy we use and how energy decisions are
made, starting with a historical perspective.

Both energy and technology are continuously evolving

Your car and the fuel you use aren’t the same as your parents’ first car or the fuel
they used, The gasolines marketed in the United States in 1995 are the products of
vears of reseasch and development, both in automotive technology and in manufac-
turing cleaner-burning fuels. These new generation gasolines will be the fuel for
Americ:s future.

Suca evoiutionary progress is the thread that runs through the history of tech-
sology.

Technology brought the machines that transformed an agrarian society into a
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commercial society, then an industrial society, and now an infor:nation-based society.
Each changing era has been made possible by the evolving use of energy to power our
technology. Each new discovery—the electric light bulb, the internal combustion
engine, the fax machine—has brought natural changes to how Americans live and
work. '

The evolutionary process is neither smooth nor predictable. Technology advances
through thousands of minor refinements to processes and machinery, with an occa-
sional leap forward as a serendipitous discovery makes apparent previously
unthought of possibilities.

Aside from waterwheels and windmills, the world entered the 18th century with-
out any self-powered machinery. Thomas Newcomen, a small-town blacksmith,
labored for 14 years to produce the world’s first fossil fuel engine. Installed in a coal
mine in 1712, Newcomen's atmospheric engine, powered by coal, delivered about five
horsepower of energy to pump water out of the mine. The Newcomen engine
remained unchallenged as the world’s only self-powered machine for about 60 years.
Even under the best of conditions, however, it converted less than 1 percent of the
coal energy it consumed into useful pumping power.’

Clearly, the Newcomen engine wasn’t powerful enough to kick off industrializa-
tion. That didn't occur until James Watt began producing his steam engine in 1775.
The Boulton & Watt engine used a condenser to cool steam, and was capzable of pro-
ducing the same power output as the Newcomen engine with 75 percent less coai. Put
another way, fuel efficiency rose from less than 1 percent in Nzwcomen’s engine to
around 4.5 percent in Watt’s design.’ Watt also developed the 1 tary engine, expand-
ing the potential uses of machine power by enabling steam enyines to drive factory
machinery. Between 1790 and 1800, more steam engines were Hullt than in the pre-
ceding 90 years, setting off the Industrial Revolution.”

These steam engines changed society. Factories moved tc the city as mills no
longer needed to be situated near fast-running streams, and workers moved with
them. But steam engines were not the answer to every energy nced. Powered by coal,
they were too heavy to drive a self-powered carriage,

Engine technology didn't lurch forward again until 1876, when Nikolaus Otto, a
self-taught German engineer, developed an engine that used =xploding petroleum
gases instead of condensing steam to drive the piston. After decades of engineering
refinement to solve the problems of fuel handling, ignition, control and cooling,
Otto’s concept became the internal combustion engine. This engine design was viable
because of the potent energy in gasoline, kerosene and other fuels made from oil. It
made possible automobiles, airplanes and hundreds of other 20th-century applica-
tions—and the society that has evolved around them.

Advances in energy technology have powered econemic growth

Advancing technology and more efficient energy usage have contributed to eco-
nomic growth. Using 1987 dollars, the 1724 Newcomen engine cost approximately
$6,125 per horsepower, about 2,000 times as much as the $3 per horsepower typical
cost for gasoline automotive engines today.®

Currently, oil provides 40 percent of the nation’s energy, and na‘ur:l gas meets
another 23 percent. Because of the many positive attributes of oil not shared by other
energy sources, oil products—such as gasoline, diesel and jet fuel—are the fuzl of
choice for 97 percent of U.S. transportation needs. The U.S. [ epartment of Erergy
projects that the nation’s energy future will continue to center zround oil.



4 Reinventing Ener.y

Burt new technologies and innovations are being developed every day. Americans
will benefit when the fuels that can meet today’s environmental standards are allowed
to compete on all their merits, including cost and convenience, in the marketplace.
This common sense approach will give Americans the most secure and sustainable
future.

Bzlancing economic growth and environmental quality
is an ongoing challenge

Economic prosperity has allowed Americans to devote more and more resources
to preserving and improving the environment. Not all of the gains from technological
pregress have been without cost. As the economy grew and the population expand-
ed, some side effec:s became apparent, generating concerns about the environmental
impact of human actiivity. Our freedom of mobility also produced legitimate concerns
abeut congestion, smog and whether our planet has the “carrying capacity” to sustain
the lifestyle we've created for ourselves.

In the 1970s, government started to address these concerns, including the fuels
that powered our economy. No fuel is a panacea. All energy sources have advantages
and disadvantages. or example, gasoline-powered cars are convenient and inexpen-
sive to run. But vehicle emissions, while a tiny fraction of emissions 30 to 40 years ago,
are still considered a problem. These emissions are concentrated in the 10 percent of
gasoline-powered cars that are high-emitters—a problem that could be greatly
resolved by identifying these cars and encouraging their repair. On the other hand,
electric venicles preduce zero emissions from their tailpipes, but power plants pro-
duce emissions as they produce electricity. Moreover, electric vehicles travel a much
shorter distance than gasoline-powered cars before they need recharging; they also
cost more. Other forms of energy for transportation—f{rom natural gas to methanol
to solar power—have their own unique economic, technological or environmental
advantages and diszdvantages. So a perfect solution for fuels, like other environmen-
tal issues, has yet to be found.

Government has a role in minimizing pollution, protecting the nation from the
economic effects of interruptions in U.S. oil supplies, and addressing the threat of
global climate change, It should establish policies that set goals specifying realistic
objectives when deaiing with serious health and environmental risks. The private sec-
tor has implemented many of these policies, often reinventing our use of energy to
balznce our needs with environmental concerns. Much progress has been made—and
it wiil continue. But striking the right balance between our economy, our lifestyles and
our desire for a better environment is a challenge—and continues to be the subject of
intense debate.

Some acvocate forcing America away from oil use

Some people are now suggesting that the concerns associated with fossil fuels—
especially oil—are so sericus that the United States should stop relying on them.
Instead of encouraging our use of energy to continue to evolve to meet our nation’s
needs, they believe that government policies should radically intervene and force
American society to reduce its oil use. '

Many environmental activists and like-minded government officials in Wash-
ington, staie capitals and even around the world advocate 2 mandatory reduction in
the use of fossil fuels—coal, cil and maybe even natural gas. In particular, environ-
mentalists have singied out oil and oil products such as gasoline and diesel fuel, and
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advocate forced cutbacks in their use. They assert that the change is so powerfully jus-

tifiable that Americans should be required to use less oil for transportation, heating

homes and producing goods-—regardless of economic or lifestyle consequences.
Here is a sampling of these views:

“If the environmental revolution succeeds, it will be based on a shift
- M ”»
away from fossil fuels. We eventually have to phase out fossil fuels.
—Lester Brown, president of Worldwatch Institute,
an environmental research group’

“To avoid the risk of potentially catastrophic climate shifts in the next

century, when the human economy is expected to be several times larg-

er, the world needs to achieve a rate of carbon emissions per dollar of

gross world product that is roughly one-tenth the current level. This

essentially means an end to the fossil-fuel-based erergy economy as we
know it.”

—Christopher Flavin and Nicholas Lenssen,

in the Worldwatch book Power Surge:

Guide to the Coming Energy Revolution®

“The [BTU] tax is part of a broad spectrum of economic tools that the

Administration is considering for its long-term campaign to break the
nation of its dependency on fossil fuels.”

—Energy Secretary Hazel R. O’Leary,

as reported in the National Journal®

“It ought to be possible to establish a coordinated global program to

accomplish the strategic goal of completely eliminating the internal com-
bustion engine over, say, a 25-year period.”

—Vice President Al Gore,

in his best-selling book Earth in the Balarce'

“The supply-side emphasis of U.S. energy policy has subsidized the

overuse of fossil fuels, creating grave environmental risks, particularly cli-
mactic change.”

—Amory Lovins and Joseph Romm

of the Rocky Mountain Institute!!

“We must bring environmentally damaging activities under control to
restore and protect the integrity of the earth’s systems we dzpend on. We
must, for example, move away from fossil fuels to more benign, inex-
haustible energy sources to cut greenhouse gas emissions and the pollu-
tion of our air and water.”

—Union of Concerred Scientists'?

“Energy is the cornerstone of economic development. But energy pro-

duction and consumption can also pose threats to he long-term quality

of life across the globe...The environmental community (1 conjunction

with industry) has developed by consensus 2 set of top priority energy

initiatives—specific actions that will put the United States on the road

toward a sustainable energy future.. Reduce U.S. oil cons::mption by 50

percent and total carbon dioxide emissions in the transportation sector
by 40 percent by the year 2010.”

—Sustainable Energy Blue;rint endorsed by the

Natural Resources Defense Council, Friends of the Earth,

Public Citizen, Environmental Action, the American Wind

Energy Association, and the Alliance to Save Energy"’
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“Oil has to go, fossil fuels have to go.”
—Paul Gilding, the international head of Greenpeace!*

What are the conceras about oil use?

What lies behind these passionate statements that society must move away from
fossil fuel use—these assertions that we must give up the oil that has powered our
cars, fueled our industries and warmed our homes for decades? Why are these envi-
ronmentalists and government leaders so concerned? Do their concerns have enough
merit to trigger a restructuring of American society?

Four main worries have emerged:

s the fear we're running out of oil;

» the belief that we’re not-paying enough to cover the social costs of energy—like

congestion and pollution—and, therefore, we’re using too much;

a the assumption that we'll never be able to solve our nation’s pollution problems

without reducing oil use; and

= the concern azbout the long-term effects of using oil on global climate change

and on the ability of future generations to meet their energy needs.

Are these concerns justified? What are the facts?

] joms. They are based on a misreading
of the facis about cil, the environment and energy markets. Put into perspective, the
rea:ity of the natior’s energy challenges are much more positive than many environ-
meatalists would have America believe.

The purpose of this study is to lay out the facts about oil and about America’s
energy future. These facts, which will be covered in detail in ensuing chapters, con-
tradict the pessimistic perceptions of oil’s critics. Here's a sampling:

s Fact: The wourld has plenty of oil to provide the energy that will be needed for
the foreseeable future. Over the long-run, the operation of the marketplace and
the incentives it creates will ensure that replacement fuels will be developed long
before any phvsical exhaustion occurs.

The production of oil worldwide is growing, not shrinking, and proved world
ol reserves (the most conservative estimate of known, recoverable oil under
existing economic and operating conditions) are at a record high. By the end of
1993, proved world oil reserves stood at 1 trillion barrels. This is enough to sup-
port 1993 production levels for more than 45 years, or to support growing oil
consumption and economic growth for 20 to 25 years—even if the industry
never found another barrel. By comparison, proved reserves were 700 billion
barrels in 1985 and 656 billion barrels in 1975.

But this conservative estimate clearly understates the world’s oil resources.
When probable reserves are included, between 1.4 trillion and 2.1 trillion bar-
rels of oil remain to be produced worldwide—enough to sustain current world
consumption for 63 to 95 years. This estimate s still conservative, for it assumes
that between 4.1 trillion and 5 4 trillion barrels will forever be left in the ground
as unrecoverable. '

Technical advances in oil recovery could add 60 billion to 80 billion barrels to
this resource estimate—3 to 4 years of consumption—for each 1 percent
increase in the average recovery rate.® And we haven’t even begun to tap
unconventional, and currently uneconomic, sources of oil, such as from shale in
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the Western United States and from tar sands in Alberta, Canada. All told, there
simply is no imminent threat of exhaustion of conventioral oil resources, let
alone the massive volumes of unconventional supply that could be obtained at
higher oil prices.

While reassuring, however, these facts are somewhat beside the point. There
have been numerous energy transitions in history, as when England moved from
wood to coal, or when the United States moved from wha'e oil to kerosene for
lighting in the 19th century, or when the United States shi‘ted from coal to oil
in this century. These shifts did not occur because of resousce exhaustion. As a
resource grows scatrce, its price rises, signaling private markets to substitute
more abundant alternatives. Therefore, markets offer 2 mechanism for ensuring
the sustainability of economic growth.

As energy economist Richard Gordon says, “The evide:ice clearly supports
the proposition that human ingenuity has long prevailed over resource scarcity
and suggests this situation will persist for at least the next half century.”®

Fact: Oil imports are likely to increase, so the potential for short-run disruptions
of oil supplies is a legitimate concern—although less of a concern than many
people think. Since the 1970s, many industrial oil users have developed
increased capacity to switch to other fuels if oil prices cr availability makes
switching desirable,

To the extent that the security of oil supplies and the pctential for short-run
economic disruptions remains an issue, it needs to be addressed apart from the
question of fuel choice. The Strategic Petroleum Reserve in the United States
can provide a 66-day supply to replace imported oil at current consumption
rates, Likewise, Japan, Germany and other oil-importing countries can tap sim-
ilar oil reserves in an emergency.

Concern over the geographical concentration of oil supplies in the Middle
East should lessen since governments around the world are seeking rapid devel-
opment of their oil reserves, diversifying the supply of oil. The increasing eco-
nomic interdependence of oil-producing and oil-importing countries creates a
growing mutual interest in mitigating supply disruptions. During the Persian
Gulf War of 1990-1991, fought in the middle of the world's largest oil produc-
ing region, no supply disruptions occurred.

Of course, the best way to enhance U.S. security and ensure adequate oil
resources would be to open U.S. prospects for exploration and development—
as long as the development was conducted in an environmentally safe way, with
a minimum footprint on the environment.

Fact: Americans are not energy wastrels. They use energy about as efficientiy as
other countries. The close association of energy use and economic growth over
time—in the United States and in other industrialized coun‘ries that also rely on
markets—points toward efficient use rather than waste. The international com-
parisons of energy intensity, on which many allegations of U.S. energy waste are
mistakenly based, fail to account for the fact that the United States has a vast
geography, different climate and more energy-based manufacturing structure
than many other industrialized countries.

Given these comparisons, Americans do not “overconsume” energy.

In the United States and other market-based economies, energy markets
ensure that the consuming public will pick the right fuels fc r its needs and make
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[n the 1992 best-seller Resnventing Government, David Osborne and Ted Gaebler
argue the importance of “governing with foresight.”!” The authors contend that gov-
crnmenis need to plan for the future to preveat problems, cope with the rapid pace
of change in today’s -vorld and fend off the tremendous pressure on politicians to “sell
out the future.”?

In Mandate for Change, a study published in 1993 by the Progressive Policy
Lastitute?! to oifer guidance to the incoming Clinton Administration, Osborne argued
tnat the federal government doesn’t spend enough time or money on prevention. He
uotes from Future Shock, the 1970 book by Alvin Toffler: “Instead of anticipating
the problems and opportunities of the future, we lurch from crisis to crisis. Qur polit-
‘cal system is ‘future-blind’.”%?

In Mandate for Change, Osborne compares the federal government to an enor-
mous holding compuny owning dozens of businesses around the globe. Top manage-
ment in this context would concentrate on steering the corporation, setting policy and
easuring that each business had the tools and incentives to do its job. Osborne says:
“In other words, management would steer, but not row. This should be the primary
zoal of the federal government: to steer American society to health, not to provide
Jirect services.”? Osborne calls this “catalytic government.”

But who sets the course when the goals government is steering toward are far
afteld from society’s historical base? Alvin Toffler argues that we “need political sys-
tems capable of siftiag through this noise [of mass communications and special inter-
«sts] to find the common interest—processes that could bring together many differ-
«nt constituencies to hammer out a collective vision of the future.” He calls this
“anticipatory democracy.”?

Does our goverament have the perspective, knowledge and wisdom to decide
whether oil should continue to play the key role in our economy? Is there another
energy source that can better satisfy society’s requirements, and can our government
help us find it?

IMaking the right energy choices will lead to
econoniic and environmental progress

A potential flaw in the “Steer, Don’t Row” approach for government policy is that
of direction, detail and timing. Can governmental planners and environmental gurus
cver have enough information, a clear enough crystal ball, to simultaneously choose
the appsopriate direction, the means to get there and the time frame for achieving spe-
cific milestones?

Some in the environmental community seek very active intervention. In
Remventing Government, Osborne and Gaebler note that “Structuring the market to
ochieve a public purpose is in fact the opposite of leaving matters to the ‘free mar-
ket’— it is a form of intervention in the market,”? When government policymakers
use “public leverage” to shape private market decisions, they are making energy
choices for consumers, picking the technologies that private companies and individ-
uals should acopt, mandating compliance with their choices and narrowing the
options available to ;smerican consumers,

But the historical record of government intervention in energy markets indicates
that there is little reason to expect government to make the right choices. As Michael
Rothschild sums up in his book, Bionomics: Economy as Ecosystenr: “The punctuated
equilibrium of unexpected, erratic change across an immense variety of technologies
iz terribly frustrating for those who want to plan and control the economy. The intrin-

-
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sic unpredictability of technological evolution makes a mockery of every effort to plan
the future.”%

Past U.S. experience in energy policy would seem to bear t!:is out. The billions of
dollars allocated to be spent in the 1980s on the effort to develop synthetic fuels is the
most egregious example of government efforts to pick a winning technology. Move
recently, government agencies have advocated the increased use of ethanol and the
electric car, without the facts to support the assertion that either is superior to exist-
ing fuels and technologies in environmental or economic perfe ‘mance.

The wrong energy choices made by government intervention in energy markc:s
increase costs, hurt the nation in terms of lost economic groswth, stifle innovaticn,
limit consumer choice and slow progress in achieving other societal objectives.
Policies that mandate replacing oil with specific alternative fuel technologies freeze
progress at the current level of technology, and reduce the chance that innovation wiil
develop better solutions.

But it is certainly appropriate for government to set environmental goals for soci-
ety. In the past, the government had 2 clear role in setting fairly prescriptive envire:-
mental goals for industry and individuals to meet. That this was appropriate is not a
matter of debate in this study.

But making the right energy choices means continuing both economic and en- i-
ronmental progress and learning from past mistakes. The wrong energy choices make it
hard—if not impossible—for the United States to compete in a global economy incre: s-
ingly focused on cost reductions, efficiencies and overall competitiveness, This is what’s
at stake. Relving on either the government or the marketplace is not the soluticn.
Relying on both—and recognizing the contributions each can make—is imperative.

Making the right choices—choices based on realities, not misperceptions—c: n
bring America an energy future bright with hope. In this decade, energy—particuler-
ly oil—is truly being reinvented to meet new environmental standards. If all fuels < ¢
allowed to compete in the marketplace on a fair basis—on their individual advantagzs
and disadvantages—we can achieve a good balance between economic growth and
environmental concerns.
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CHAPTER 1

Are we running
out of oil?

Many Americans believe that the United States—ard
the world—are rapidly running out of oil. Because oil by i:s
very nature is an exhaustible resource and Americans use a
lot of it, some people picture the day when their local ser-
vice station will have a sign out, “No more gasoline—ever.”

Many environmentalists assert that the United States and other industrialized
countries have made a dire error by building economies powered almost exclusive'y
by fossil fuels. Their solution is to phase out oil use by forcing the development and
use of alternative fuels, preferably renewable fuels such as solar and wind energy. Ev
making this change now, they believe, we could prevent society from running into th2
limits to growth set by the planet’s finite natural resource base and provide for the
needs of future generations.

The facts paint 2 different picture—and one that is far from gloomy. The mere
potential for exhaustibility does not imply the inevitability of exhaustion. Like the
hypochondriac whose tombstone reads “I told you I was dying,” the predictions of
oil’s demise will someday prove accurate and oil will lose its market to a competing
energy alternative, But, contrary to a widely held misperception, that day isr 't even on
the horizon. When it comes, it will more likely be due to an advance in technology—
the invention of a “better mousetrap”—than to resource exhaustion.

We don’t need to be worried about running out of oil for several reasons, First,
those who are concerned don’t consider the role of energy markets. Markets provid:
a mechanism for ensuring the sustainability of resource supply by providing the sig-
nals needed—rising prices—to generate substitutes as any given resource becomes
progressively scarcer.

Second, world proved reserves of oil are higher now than ever before. Despite the
conservative bias of the estimates, conventional resources could support current lev-
els of production for at least another half century, and perhaps much longer if tech-
nological progress continues,

Finally, some environmentalists assert that even if world supplies are ample for
our needs, the U.S. should turn to alternative fuels because Americans are rlying too
much on imported oil. They contend that imports—now satisfying 50 percent of ol
requirements and likely to rise to 60 percent early in the next century—jeopzrdize our
nation’s security. But imports of oil are not essentially differert from imports of corr .-
puter chips or any other product. Policies adopted since the 1770s limit the ‘mpact of
short-term supply disruptions. Even in 1990-91, when the Persian Gulf War was
fought in the middle of the world’s largest oil-producing region, the disription to
world supply was very short term. Moreover, most other Organization for i:conomic
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Cooperation and Development countries depend more on oil imports than the United
States. Germany and Japan, for instance, depend on imports for 97 percent and 100
wercent of their consumption, respectively.

But Americans continue to worry. Will future generations have energy supplies if
we use the oil we need now? Can we continue to use oil without running out our-
selves? Can we rely on oil without putting our economy at risk to blackmii: by non-
U.S. producers? Or can we continue to enjoy a lifestyle based on the freedom and
mobility thut gasoline-powered automobiles provide us?

Let’s examine the facts in more depth.

Some people suffer from the Malthusian fear of resource exhaustion

The view that limited natural resources—not just oil but other resources as well—
would eventually constrain economic growth has been espoused and disproved
repeatedly over the past 200 years. From the onset of the Industrial Revolution, eco-
nomic growth increased human welfare at a pace never before seen in human history.
For almost as long, however, predictions that this growth was unsustainable have per-
sisted. All of them have been wrong.

Thomas Malthus, writing in 1798, feared that “the power of the populzi‘on is infi-
initely greater than the power in the easth to produce subsistence for man...,” elabo-
rating: “Population, when unchecked, increases in a geometrical ratio. Subsistence
increases only in an arithmetic ratio.” In his famous Essay o Population, published in
1826, Malthius explained that a rapidly growing population would coll:.'2 with a
“fixed” amcunt of farmland available for growing food. He believed the ‘aevitable
result would be a world population living at subsistence levels, perpetually on the
cdge of starvation. But he was wrong.

In 1826, the world had a population of approximately 1 billion peoy’e.! From
Malthus’ perspective, it may have appeared inconceivable that the world csuld feed
two, three ¢: even four times that many people. But more than 5.2 billion pcople now
inhabit this planet, and hunger is receding as a global problem. Similarly, irom our
imited perspective in 1995, it’s difficult to envision how in the year 2100 we’l be able
.0 feed a wo.ld population of between 6 billion and 19 billion people {acco:ding to a
range of prc ections by the United Nations).? But a lack of vision shouldn’t indict the
cconomic system that has achieved such tremendous improvements in the uality of
iife for so muny.

Zrroneou: predictions of resource exhaustion continue

The general concern about “fixed” resources, now frequently called exhaustible
or non-renesvable resources, has continued. In the United States in the earlv 20th cen-
tury, the Cor.servation Movement popularized the notion of impending rescurce lim-
its to growti.. In 1910, Gifford Pinchot wrote:

“We nave timber for less than 30 years. ... We have anthracite coal for but
50 years, and bituminous coal for less than 200. Our supplies of ircn
ore, mineral otl, and natural gas are being rapidly depleted, and mas -
of the great fields are already exhausted. Mineral resources such o3
thesc when once gone are gone forever.”? '

Pinchot, like Malthus, was wrong. Almost a century and a half after Malthus’
ssay on Population, Harold Barnett and Chandler Morse (both from Rescurces for
the Future) published Scarcity and Growth—The Economics of Natural Resources
Awvailability, which reviewed almost 100 years of history. They found no evidence of
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exhaustion of non-renewable resource minerals. Similarly, they found no evidence of
growing shortages in agricultural production, which depends on Malthus'’s “fixed”
available farmland. The study found the possible increasing scarcity of only one
renewable resource, forestry.

Technological progress forestalls exhaustion

Barnett and Morse tried to explain why the exhaustion of finite resourzes hadn’t
occurred, and their central answer was technology. They observed that new technol-
ogv sometimes resulted from market pressures, such as short-term increases in the
price of a commodity. However, in a more fundamental sense, technology was an inte-
gral part of the progress of society. They wrote that “the technological progress that
has occurred was a necessary condition for the growth that has occurred, and if the
former is ruled out the latter cannot appropriately be taken as a given fact.™

While resources are finite, they are fixed only in the way that a rubber band is
fixed. Resources can be expanded by changes in technology—both by new ways to
extract resources at less cost and by new ways to get more work from a barrel of oil
or a ton of coal. As summarized by E.S. Zimmerman:

“Resources are not, they become; they evolve out of the triune interac-
tion of nature, man, and culture, in which nature sets outer limits, but
man and culture are largely responsible for the portion of physical total-
ity that is made available for human use....The problem of resource
adequacy for the ages to come will involve human wisdom more than
limits set by nature.”

Technological change is very difficult to predict. In Malthus’s time, about half of
the U.S. population lived on farms and about 72 percent of those gainfully employed
worked on farms ® Malthus might have altered his views about the ability of society to
feed a growing population if he ever believed, as is the case in the United States today,
that the agriculture sector of the economy would employ only 1.7 percent of the labor
force and less than 2 percent of the population would live on farms.’

Limits to Growth study also lacked foresight
of technological advances

Still, in the early 1970s the widely distributed report The Limits to Growth—A
Report of The Club of Rome's Project on the Predicament of Mankind voiced concerns
similar to those of Malthus and the Conservation Movement. The Club of Rome proj-
ect developed a dvnamic computer model of the world through 2100—out as far as
2170 in some cases. Their project attempted to model the wo:ld, focusing on popu-
lation, food supply, industrial output and pollution.

The study’s conclusions were alarming: “We can thus say with some confidence
that, under the assumption of no major change in the present system, population and
industrial growth will certainly stop within the next century, at the latest.”® In many
respects, the apalysis was very Malthusian, showing the world system collapsing
because of “an overloading of the natural absorptive capacity of the envirorment. The
death rate rises abruptly from pollution and from lack of food. At the same time
resources are severely depleted....”®

From the perspective of 1993, parts of this 1972 study lock silly. While acknowl-
edging the complexity of calculating the future availability of exhaustible resources,
the study provided estimates of the number of vears that known reserves of important
resources would Jast at current and exponentially growing rates of use.
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For example, The Limits to Growth said that in 1972 the world had only 9 to 11
years of kinown gold reserves and 21 to 36 years of known copper reserves.!® But in
1953, the world still has large known reserves of gold and copper. Furthermore, uses
for these commodities are changing. In fact, copper is being displaced in many com-
munication uses by an even more plentiful commodity, sznd (silica refined into the
foim of fiber optic cables).

Similarly, The Liwmits to Growth said that the world had only between 20 and 31
years worth of known petroleum reserves left. But 22 years later, the world has dis-
covered enough oil to have more known reserves than at any time since 1948.
Addirtionaily, new reserves are being found throughout the world every year.

Is ihe use of exhaustible resources compatible with
sustainable development?

Malthus, Barnett and Morse, The Limits to Growth, and many others raise a vari-
ety of issues—future population, food supplies, non-renewable resources, pollution
anc the environment—that form the basis for the discussion of what is now known as
“sustainable development.” The World Commission on Environment and
Development, formed under United Nations’ auspices and more popularly known as
the Brundiland Commission, emphasized the notion of sustainable development in its
1987 report, Qur Common Future,

The Brundtdand Commission asserted the need for “development that meets the
needs of the present without compromising the ability of future generations to meet
their own needs.” The commission focused on two aspects of sustainable develop-
ment: the nature of the current generation’s responsibility to future generations and
substitutability between “natural capital” and other forms of social capital such as
physical investment, education, knowledge and social institutions.

A working definition of sustainable development has proved difficult. One polar
view is that any use of non-renewable resources should be sharply curtailed because:
(1) use may seriously degrade the environment or even cause an ecological catastro-
phe, and {2) any use of an exhaustible or non-renewable resource compromises the
ability of future generations to meet their own needs.

However, this pessimistic view of the future, like the Malthusian cne 200 years
ago, discounts the fact that responsible use of non-renewable resources creates oppos-
tunities for future generations that otherwise would not exist. The World Bank, in its
World Development Report 1992, addressed these issues and stated:

“It is not plausible to argue that all natural resources should be pre-
served....Societies may choose to accumulate human capital (through
education and technological advance) or man-made physical capital in
exchange, for example, for running down their mineral reserves or con-
verting one form of land use to another. What matters is that the overall
productivity of accumulated capital—including its impact on human
health and aesthetic pleasure, as well as on incomes—more than com-
pensates for any loss from depletion of natural capital,”!!

The World Development Report 1992 did not find evidence of increasing scarcity
of non-renewables: “The evidence...gives no support to the hypothesis that marketed
nonrenewable resources such as metals, minerals, and energy are becoming scarcer in
an econoniic sense.”'? Among the reasons cited were technological change, econo-
mizing through use of thinner coatings, development of synthetic substitutes, recy-
cling and energy efficiency.
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The report, however, emphasized another concern—the environmental side
effects of using natural resources:

“The world is not running out of marketed nonrenewable energy and
raw materials, but the unmarketed side effects associated with their
extraction and constimption have become serious concerns. In the case
of fossil fuels, the real issue is not a potential shortage but the environ-
mental effects associated with their use, particuiarly local air pollution
and carbon dioxide emissions. Similarly the problems with minerals
extraction are pollution and destruction of natural habitat.”?

Later chapters will address the issues that relate to the use of oil——environmental
pollution and the potential for global climate change. But it’s important to note here
that the difficulty facing countries, individually as well as jointly, is how best to make
progress on the entire range of issues that affect their citizens—those that affect current
generations as well as those that could help future generations, those that make trade-
offs between expenditures that emphasize people versus those that emphasize naure.

As one commentator observed, “While the Rio Earth Summit ended with
Western leaders agreeing to devote billions of dollars to sustaining the natural envi-
ronment, essentially nothing was done for the 7.8 million poor children—many of
them in cities—who die each year from what they drink and breathe....”"* Overblown
fears of resource exhaustion or unwarranted concerns about environmental impacts
shouldn’t drive society to forbid itself the use of valuable resources without a far more
careful examination of the facts.

How much oil remains?

Since the dawn of the petroleum industry in the mid-19th century,”” concern
about the imminent exhaustion of the world’s petroleum resource base has occurred
in waves. From today’s perspective, such concerns of exhaustion were premature, if
not ludicrous:

“Hurry, before this wonderful product is depleted from Nature’s
laboratory!”

—advertisement for “Kier’s Rock Oil,” 1855

(four years before the first U.S. oil well was drilled)

“...the United States [has] enough petroleum to keep its kerosene lamps
burning for only four years...”
— Pennsylvania State Geologist Wrigley, 1874

“...although an estimated two-thirds of our reserve is still in the
ground,...the peak of [U.S.] production will soon be passed—possibly
within three years.”

—David White, Chief Geologist, USGS, 1919

“...it is unsafe to rest in the assurance that plenty of petroleum will be
found in the future merely because it has been in the past.”
—L. Snider and B. Brooks, AAPG Bulletin, 1936

“Past...prophecies of ‘reserves running out’ have been notoriously erro-
neous, but finite resources have by definition a finite existence.
Perceptions of impending shortfail will cast a shadow forward, well into
the period between now and 2020. [Consequently] the real cost of enet-
gy is likely to rise in the coming cecades.”

—World Energy Council, Energy for Tomorrow's World, 1993
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Petroleum is an exhaustible resource. Like coal and natural gas, it was originally
senerated over millions of years by geologic processes in which fluids and gases from
organic matter were trapped in the pore space of sedimentary rock formations. Since
the amount of natural replacement occurring over even a few hundred years is trivial,
the volume of oil-in-place in the earth’s crust at the birth of the petroleum industry in
the mid-19th century is essentially the upper limit on what can be produced over the
:ndustry’s lifetime.

So, in a sense we are always “running out” of oil because each barrel produced
srings us one barrel closer to reaching that upper limit. The amount of oil remaining
ot any point in time is the upper limit less the sum total of oil production since the
industry’s birth.

But what appezrs to be a simple calculation is far more complicated. The amount
¢f oil produced by the industry is measured with relative precision, but the volume of
cil remaining in the ground is unobservable—and therefore highly speculative.'®

Consequently, estimates of the amount of oil remaining in the earth’s crust are
extremely uncertain.” Location and volume is only partially known, since not all
prospective areas of the globe have been explored, and many of those that have been
explored are not fuily developed. Moreover, resources vary both in quality and form,
5o that the cost of extracting the resource is highly variable.

Contrary to the common misperception that oil occurs in large underground
“pools,” 18 oi} occurs in the pore space of rocks,'” and the characteristics of that rock
and the oil i contains determine the etfort that will be required for extraction. This
gives rise to uncertainty not only about the volume of oil that exists, but also about
ow much of that volume wiil be economically and technically feasible to produce.

Over the history of the U.S. petroleum industry, for example, only about a third
¢ the estimated oil in place at known fields has typically been recovered. The remain-
iag two-thirds remains in the ground, a potential recovery target with more advanced
t2chnology and/or changes in market conditions—i.e., higher prices.

Despite the obvious probiems that these characteristics create for reliable estima-
:ton, calculating the remaining recoverable resources has been, and continues to be, a
snatter of great interest. Over the history of the industry, resources have been catego-
vized by several factors~——how much information stands behind the estimate, the cost
cad difficulty of recovery, and how much can be recovered from a given field with
urrent techrology.

Attention to estimates of proved reserves is widespread. But this conservative
1easure is not a measure of remaining oil resources—or even a close approximation.
Hather, proved reserves are defined as an estimate of the amount of oil or natural gas
-elieved to Le recoverable from known reservoirs under existing economic and oper-
ating conditions. They are only a small portion of oil resources—a working invento-
v, 50 to speak. As they are used, they are replaced through new exploration and
~evelopmen:. Eventually, depletion could limit such replacement. But to date, the
experience has been quite the opposite; history has provided a record of steadily
~rowing petroleum reserves.

Despite this recent record of growing resource abundance, renewed warnings of
impending resource scarcity again trigger the question: “Is the long predicted ‘wolt’
of oil scarcity® finally at the door?”

Astimating U.S. petroleum resources: a chronological perspective
The U.S. oil industry was born in 1859 with the drilling of the first well in
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Titusville, Penn. By the turn of the century, the United States had produced about 1
billion barrels of oil.

Within nine years, the total had doubled, and a 1909 report by the U.S.
Geological Survey?! estimated that berween 10 and 24.5 billion barrels ultimately
would be produced, which would be exhausted by about 1935, By 1916, a Bureau of
Mines geologist asserted in a report to the U.S. Senate?? that U.S. oil productior
would peak within five years, and that “with no assured source of [new] domesti:
supply in sight, the United States is confronted with a national crisis of the first mag-
nitude.”

Estimates of both original and remaining resources then crept up during World
War I and the early 1920s, although the estimators typically expressed great confi-
dence in the imminence of exhaustion implied by their numbers. White {1919]
expected exhaustion in the early 1920s, while Gilbert and Pogue [1918] of the
Smithsonian Institution not only predicted imminent exhaustion but were so certain
as to say that “there is no hope that new fields, unaccounted in our inventory, may be
discovered of sufficient magnitude to modify seriously the estimate...[The war] has
merely brought into the immediate present an issue underway and scheduled to arrive
in the course of a few years.”

To improve credibility, in response to the Federal Oil Conservation Board,? the
American Petroleum Institute (API) in 1925 prepared an estimate of domestic
“proved reserves”—defined as the volume of crude oil that geological and engineer-
ing information indicate, beyond reasonable doubt, to be recoverable in the future
from an oil reservoir under existing economic and operating conditions. API issued
reports on U.S. proved reserves in 1934, in 1936, and then annually until 1979, when
the U.S. Department of Energy** took over the oil reserve estimation function.

Explicitly excluded was any estimate of (1) future reserve additions at known
fields that are probable but not yet proved, and (2) future reserves from undiscovered
fields, on grounds that “an estimate of reserves which are to come from fields yer to
be discovered involves so many uncertainties that it would be grossly inaccurate and
misleading.”

While the narrowness in principle facilitated clarity,® it was alsc obvious that the
measure had no bearing on long-run supply potential. In 1945, for example, cumula-
tive crude oil production in the United States stood at about 32 biilion barrels, and
proved reserves amounted to 20 billion barrels. Between 1945 and the end of 1993,
however, 135 billion barrels were produced, and reserves at the end of that time were
23 billion barrels—3 billion barrels higher than reserves in 1945. Over the 48-year
period, 138 billion barrels of new domestic reserves had been added, more than four
times the level of reserves at the beginning of the period.

As narrowly defined by API, proved reserves was simply a measure of vorking
inventories of recoverable oil, principally underlying existing wells within 2 highly
restricted geographical circumference. Proved reserves don’t represent otal oil
resources, just as items on grocery store shelves don't represent our total fooc supply.
Proved reserves represent a minimum of the remaining recoverable resource (i.e., the
volume remaining to be produced if discoveries and technical change came to a halt,
and economic conditions remained unchanged indefinitely).

But both technology and information advanced to permit geologists to make esti-
mates of the total resource base with at least a limited degree of confidence.? Figure
1 summarizes the history of estimates of the domestic resource base.

Unlike the “reserves” estimates, resource estimates were clearly attempts to esti-
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mate the “ceiling” on production for all time. By the late 1940s, most of these estimates,
both by industry and government, recognized that the U.S. resource base was far larg-
er than had previousiy been thought, certainly in the hundreds of billion barrels.?”

FIGURE 1. Estimates of Total Recoverable U.S. Oil Resources, 1940-1993

600 .

« Estimated Ceiling
=Cumuiative Production

500

400

300

Biillions of Barrels

200

100

1940 1950 1860 1970 1980 1990 2000

The peak of U.S. production occurred in 1970. As actual production fell through
the 1970s, official U.S. Geological Service (USGS) estimates dropped downward
sharply—:o about hzlf of their previous levels.

Current estimates of the ultimately recoverable domestic resource base by the
U.S. Department of Energy are between 263 billion and 368 billion barrels, of which
we have already consumed about 164 billion barrels. This leaves a domestic resource
base of between 99 and 204 billion barrels, which would support production at recent
levels for 38 to 78 years.




Neinventing Energy 21

TABLE 1. Post-1974 Estimates of the Domestic Resource Base

Endof - Author Bioducion  Resrots  Revevesr  Rosouseost
1974 USGS {1975] 100.0 62.0 50.0-127.0 212.0-289.0
1979 USGS [1981] 120.7 54.8 64.3-105.1 239.8-280.6
1986  AAPG [1989] 146.7 44.0-177.0 33.0-70.0 223.7-323.7
1986 USGS [1989] 146.7 51.2 33.2-69.9 231.1-267.8
1988  USDOE [1990] 1527 59.6-77.8 25.4-35.2 237.7-265.7
1992 ORP [1992] 164.0 25.0 74.0-179.0 263.0-368.0
1992 USGS [1994] 1635 51.1 29.4-62.0 244.0-276.6
1992 USGS [1995] 163.5 229 116.8 303.2

*Includes probable (not proved) reserves in the vicinity of known fields as well as undiscovered reserves.

+Ultimate resources are contingent on economics and technology as of the date of the estimate. It is not an absolute
ceiling. since changing economics and technical progress could capture additional resources.

It is worth noting, however, that studies done in the past seve:al years suggest that
the remaining resource depends critically on the course of technology, prices and land
access over the next several decades. The studies suggest that the ultimate volumes of
domestic crude oil recovered could more than double the early estimates.

But access to America’s oil resources for exploration and production has been
severely curtailed during recent years. Despite advances that reduce the footprint nec-
essary for drilling and production, many environmentalists oppose granting access to
the most promising fields on federal lands and offshore. While the United States has
known economic resources that could be produced to meet domestic energy needs,
access to many of these resources has been blocked, resulting in an artificial limit on
U.S. oil supplies.

Estimating resources worldwide

The continued decline in U.S. domestic reserves and production since 1970 is not
characteristic of the experience of the rest of the world. Globally, crude oil produc-
tion rose rapidly after World War I, reaching a peak of about 62 million barrels per
day in 1979, fueled principally by the growth in supply from the Persian Gulf
Organization of Petroleum Exporting Countries (OPEC).?®
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SIGURE 2. Daily “World Qil Production, 1950-1993
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In 1950, the world was producing just over 10 million barrels a day. In 1950,
proved reserves?® were 90 billion barrels, sufficient to sustain production at that rate
for 24 yeuars. Over the next 43 years, production rates increased nearly sixfold.
Moreover. despite the fact that more than 650 billion barrels were produced in those
43 years, proved world reserves expanded more than tenfold to neasly a trillion bar-
rels, enovgh to sustain 1993 production for another 45 years—even if not another
barrel of oil is discovered.

FIGURE 3. Proved World O1l Reserves, 1950-1993
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Despite growing world production of crude oil and proved world reserves at an
all-time high, many recent long-run forecasts’® of world oil mark=t trends orce again
estimate that real prices will rise over the next two decades, owing largely to expect-
ed increased resource scarcity early in the next century.

These current “warnings” claim to be more credible than those of thz past,’
mainly on the basis of knowledge from more extensive and technologically superior
exploration and development efforts. But these claims are large'y based on misper-
ceptions.

The first misperception arises from the fact that while the world experienced seri-
ous oil shortages in adapting to the supply restraints imposed by OPEC from 1973 to
1985, this was not a real resource constraint—it was a contrived scarcity. Mzny peo-
ple have difficulty understanding this important difference and continue tc believc
that the events of this era presage resource exhaustion,

Initially, many interpreted the downturn in supply in 1980 as a signal of impend-
ing worldwide resource exhaustion.’? But resource constraints were irrelevint. The
loss of supply and the corresponding rise in price were due to two temporary factors:

= Iranian and Iraqi output declined due to disruptions associated with the Iranian
revolution and the subsequent Iran-Iraqg war.

« Saudi Arabia made a commitment to sustain higher oil prices by actin; as the
“swing producer”—defending the official price by swinging its output down if
prices fell below the target price and up as prices rose. Initially, this policy
proved massively rewarding to the Guif producing countries. Revenue surged
in 1980 and 1981 due to the limited short-run capabilities of the world econe-
my to substitute other fuels for oil.

But within several years, demand dropped sharply as higher prices triggered mas-
sive conservation, major new sources of non-OPEC supply and a slowdown of world-
wide economic growth. By mid-1985, the disastrous fiscal consequences of such a pol-
icy were apparent as Saudi Arabian oil revenues nearly vanished with the steady ero-
sion of their exports.’> The Saudis subsequently abandoned thei- role as swing pro-
ducer,** and chose to use their resources to aggressively win back their lost market
share.” Prices fell, worldwide demand growth resumed and non-Gulf outpu: leveled
off with a sharp decline in worldwide upstream investment.

Another major misperception is that world production is slowing due to resource
scarcity. While worldwide production flattened in the early 1990s with the slewdown
in the economic activity of industrialized countries, recently demand has begt 1 grow-
ing again, and worldwide production is expected to surpass its 1579 peak wizhin the
next two years.*®

Production has peaked in two of the major world oil preducing arcis—the
United States and the former Soviet Union. But in both areas factors oth.r than
resource constraints have been at work. In the United States, constraints on land
access have been a major cause of declining production, and in the former Soviet
Union, political and institutional barriers have reduced upstream investment.

By the end of 1993, cumulative worldwide production reached about 700 billion
barrels, as seen in Figure 4. But proved reserves—the most conservative esti: wate of
available ofl resources—rose faster than production.

Consequently, the known “floor” on the ultimate recovery of vorld oil resources
by the end of 1993 stood at more than 1.7 trillion barrels, about two-thirds of which
remained to be produced. By the end of 1993, proved reserve levels were about 10
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:imes their level in the late 1940s, sufficient to support production at 1993 rates for at
:2ast 45 vears, more than double that of the late 1940s.

?IGURE 4, Proved World Oil Reserves and Cumulative Production, 1960-1993
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Proved reserves represent only a partial measure
of world oil resources

As in the United States, the world’s total resource base is far larger than proved
reserves alone. According to a paper presented by the USGS at the most recent World
Petroleum Congress,’’ the ceiling on the world’s ultimate recoverable oil resources is
now estimated at 2.3 trillion barrels (with a band of uncertainty between 2.1 and 2.8
trillion), of which 700 billion barrels have already been produced.*®

FIGURZX 5. Estimates of Total Recoverable World Oil Resources, 1910-1993
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TABLE 2. Estimates of the World Oil Resource Base, 1920-1994

(billions of barrels)
End of Author Cumulative Remaining Ultimare
Production Resources Resources

1919 White [1920] 8 35 43
1942 Pratt et al. [1942) 42 558 600
1946 Duce 52 348 400
1946 Pogue 52 503 555
1948 Weeks 58 552 610
1949 Levorsen 62 1438 1500
1949 Weeks 62 948 1010
1953 Macnaughton 79 921 1000
1956 Hubbert 96 1154 1250
1956 Weeks {1958] 96 1082 1500
1958 Weeks [1960] 109 1891 2000
1965 Hendricks 172 2308 2480
1967 Ryan [1967] 197 1887 2090
1968 Shell 211 1589 1800
1968 Weeks 21 1989 2200
1969 Hubbert 226 1499 1725
1970 Moody 243 1557 1800
1971 Warman 261 1339 1600
1971 Weeks 261 2029 2290
1973 Moody, Esser {1574] 297 1703 2000
1975 Halbouty [1976] 339 1792 2131
1980 Masters et al. [1984] 448 1274 1722
1984 Masters et al. [1987] 524 1220 1744
1989 Masters et al. [1991] 629 1542 2171
1992 Masters et al. [1994] 699 1574 2273
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Consequently, between 1.4 trillion and 2.1 trillion barrels remain to be produced
worldwide. This amount would sustain current rates of world consumption from 63
to 95 yeass. Importantly, this assumes that between 4.1 trillion and 5.4 trillion barrels
arc left in the ground as unrecoverable *® Technical change could—and in all likeli-
hood will—extend this lifetime. Every 1 percent increase in the average recovery rate
would add between 60 billion and 80 billion barrels to resource estimates, or enough
to last an extra three to four years.

New geophysical imaging technologies permit more precise mapping and better
characterization of the resource base. New drilling materials, equipment and methods
allow far more flexible access to complicated geologic structures. In addition, far
more of the potential area for new petroleum discoveries has now been explored,
although major areas of the earth still remain lightly explored. Unlike optimistic esti-
mates in periods of growing worldwide discoveries, the current resource estimates are
even more credible, since the forecasts have been made against a background of a
long dearth of new discoveries of giant fields worldwide.

The USGS estimate of remaining resources is nearly 70 percent higher than the
more commonly cited proved reserve numbers. This is because the USGS definition
of remaining resources includes not just proved reserves, but probable reserves at
known fields and resources yet to be discovered as well. While still conservative, the
USGS estimate is broader than the more commonly cited figures and yet narrower
than some official estimates reported for the Middle East.

How long will the world’s oil last?

The most common inference is that currently identified reserves could sustain
1993 rates of production for 50 years, and new discoveries could extend that pro-
duction for perhaps another 21 years—a total of 71 years. While such simple calcula-
tions provide an intuitively handy way to gauge potential resources, they can also be
misleading.

Here’s why: The USGS estimates for undiscovered resources are estimated as a
range, with 21 years of oil the middle forecast. There is a chance that fewer reserves
will be discovered, and = chance that more undiscovered reserves exist in the world—
maybe as much as 1,005 barrels. So how long will the world’s oil last? There is a 95
percent probability that remaining oil rescurces (discovered and undiscovered) could
sustain production at 1993 levels for at least 63 years. At the optimistic end, there is
a 5 percent chance that oil resources could sustain production at the same rate for 93
years.

But this calculation is almost certainly still too conservative, because it doesn’t
include technical change that allows more oil to be recovered from a given field, or
ti.at causes more oil to be discovered for a given level of drilling effort. Particularly in
;ature producing regions such as the United States and the former Soviet Union
(:°SU), increasing rates of recovery at known fields are likely to be a major source of
a-iditions to supplies. More than two-thirds of the original oil in place and three-
{.urths of the remaining oil in place is currently in the uneconomic category. If tech-
nology improves—and experience tells us that it probably will—more of this uneco-
somic oil could be recovered. Each 1 percent increase in average recovery adds near-
b 67 billion barrels 10 the world’s recoverable resources.

Uinconventional resources are even larger
In addition to the world’s abundant conventional oil resources, huge supplies of
unconventional sources of oil are well known, although they currently are not eco-




Reinventing Energy 27

nomically feasible to produce. The principal unconventional esources are oil shale,
heavy and extra-heavy oil and bitumen (natural tar). These unconventional oil
resources are about three times as large as the volume of original conventional oil in
place, and about 10 times the volume of remaining recoverable conventional oil
worldwide.*? While most of these resources are still too costly to compete with con-
ventional oil, much of it would be more competitive with convantioral oil than many
of the “alternative fuels” being advanced by government polic.

TABLE 3. Known Unconventional Crude O1l Resources

(billions of barrels)
Source United States Non-U.S. World
Heavy and extra-heavy oil 31 574 605
Recoverable bitumen 7 429 436
Oil shale 5,600 8,283 13,883
Total unconventional 5,638 9,286 14,924

Dependence on imports will continue to grow

The fact that world resources are abundant should take cave of concerns that we
are running out. But the world will also become more depen-ent on the resources
concentrated in the Middle East, where two-thirds of proved reserves are located.®
This increased reliance on imports will be quite striking for the United States in par-
ticular. According to the U.S. Department of Energy (DOE), imports will increase
from about 40 percent of total American oil consumption in 1990 te almost 60 per-
cent in 2010, a record high.

FIGURE 6. Distribution of Proved O1l Reserves.*! 1948-1993
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zo0d news, bad news

This situation presents the world with both opportunity and challenge. The good
news is that world ol resources are abundant, and, if anything, likely to become even
more s0. On the other hand, there is no guarantee that the world will avail itseif of the
cconomic opportunity afforded by such abundance. Major new investment will be
required to translate this resource potential into real production, and a plethora of
i1azards can Le expected to intimidate producers,

Cne of the greatest hazards to the prospect of such investment is often seen to be
the concentration of reserves and potential new resources in the still turbulent Middle
Zast. This combined with growing political risks associated with capacity additions in
iwo of the to) three world supply sources—the United States and the former Soviet
Union (FSU)—could seriously compromise the prospects for such investment,
investments in the Middle East are threatened by periodic disruptions due to politi-
cal turmoil, as well as strong competing demands for military equipment and a reluc-
tance in several major countries to permit significant direct foreign investment in the
ofl sector. It may also be threatened by sanctions imposed by consuming country
restrictions on the operations of their companies in the Middle East.*? In the United
States, curreat environmentally motivated constraints prevent development of the
ulk of the remaining world class domestic resources, in Alaska and offshore. In the
case of the FSU, political uncertainty clouds any substantial new investment.

Over the long term, a risk of intermittent disruptions attributable to military con-
Jict in the Middle East remains, as well as a gradual rise in dependence on the Persian
Gulf supply. These situations revive concerns about recurrence of political and eco-
aomic vulnerability to hostile actions by those countries, such as occurred twice dur-
ing the 197Cs. Similarly, continued deterioration of the petroleum sectors of the
Uinited States and the former Soviet Union may seriously aggravate these concerns by
reducing the diversification of world supply that has served so well to limit the mar-
Let power of OPEC suppliers since 1980.

Given these obstacles, there remains enormous potential for both producer and
consumer countries to squander the economic opportunities afforded by resource
zbundance.

"“he role of markets and governments

These dangers have been the basis for a consistent effort by Organization for
sconomic Cooperation and Development governments to intervene in energy mar-
ets to limit cconomic vulnerability to oil shocks. There have been a number of dif-
fevent approaches in the past 15 years. Some have worked reasonably well, others
have proved counterproductive and still others have yet to be tested. Private compa-
nies also realize the risk, and most have developed mechanisms to manage it.

During the 1970s, governments, especially the United States, based their policies
on the premise that energy was too important to be left to markets. Consequently,
they adoptec policies to attempt to micromanage supplies and prices to limit vulner-
ability to future disruptions. Prices were controlled, and refiners were given “entitle-
zents” to artificially “cheap” domestic supplies. It is now widely recognized that the
aasoline lines, regional supply shortages, reduced domestic supply and artificially high
¢rowth of imports were the result not of physical shortages stemming from embargoes
or resource constraints, but of misguided government price and allocation schemes.
Clearly, the world market during that time was imperfect, since a cartel (OPEC) was
cxerting its market power via restrictions on its own supply. This imperfection was
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widely recognized as the rationale for government intervention. What was not widely
recognized, however, was that such a market imperfection was a necessary, but cer-
tainly insufficient, condition for direct government controls on the industry.
Government never had nor could have had sufficient information, authority or poli-
cy instruments to allocate resources better than the market, even a flawed market. In
retrospect, such controls aggravated a bad situation by stimulating consumption and
discouraging domestic production.

In the 1980s, governments finally abandoned these attempts at micromanagement
in favor of more targeted programs, such as the accumulation of strategic oil stocks
by the United States, Germany and Japan, as well as development and maintenance
of traditional military and diplomatic capabilities to ensure freedom of commerce in
the Persian Gulf. Under this regime, world demand and non-OPEC supply drastical-
ly undermined OPEC'’s market share in the first half of the decade. Saudi Arabia and
its Gulf allies (Qatar, Kuwait and the United Arab Emirates) raised production rapid-
ly to recapture market share, provoking both Iran and Iraq to military threats and
actions against their Gulf neighbors, Military operations were required to safeguard
shipping in the final months of the Iran/Iraq war, and to successfully liberate Kuwait
following the Iraqi invasion in 1990. During the resultant Gulf War, despite the inter-
ruptions of supplies from Kuwait and Iraq, both the magnitude and duration of the
disruption to western economies was extremely modest.

There is a stark contrast in the approaches of western governments, particularly
the United States, between the 1970s and 1980s—namely the contrast between fail-
ure and success. The micromanagement so characteristic of the 1970s aggravated the
problems they were intended to address. By contrast, the actions of the 1980s, con-
sisting principally of reliance on natural market forces to discipline OPEC, support-
ed by accumulations of strategic reserves and the traditional government policy
instruments of diplomacy and military readiness, have succeeded in securing and
expanding an institutional framework for growing world trade in oil.

Apart from the changes in consuming-country government policy that have
reduced oil vulnerability, a number of private actions have also contributed to reduc-
ing vulnerability. First, financial institutions and instruments, such as spot and futures
markets, significantly redistribute and manage the risks associated with disruptions
far more efficiently than any instruments available in the 1970s. For this reason alone,
the costs associated with any disruption today would be far lower than those of the
1980s. Second, the chances of a deliberate, financially motivated supply shock by
OPEC or some other group have been reduced by a number of new trade and invest-
ment linkages between OPEC states and Western governments, such as significant
downstream integration projects in Europe and the United States by major producers
including Saudi Arabia and Kuwait, as well as Venezuela.

For all these reasons, the prospects for world petroleum supply growth in the
next several decades are far brighter than ever before. But many dispute this conclu-
sion, arguing that the military commitment to defense of growing trade with the Gulf
states is unjustified, and that reduced consumption of il or the development of alter-
native fuels should be mandated. This argument may be attractive superficially, but it
is flawed fundamentally.

No neat, predictable relationship exists between dependence and vulnerability.
The military commitment to defense of the Gulf is no less pressing if imports are 50
percent of consumption than if they are 95 percent. A disruption will cause world
prices to rise, everywhere, since oil is a fungible commodity, traded in a world mar-
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ket. As one expert has argued:

“There is no direct relationship between the deployment of U.S. forces
in the Middle East and our importation of Middle East oil... The fact that
the Middle East is the world’s principal oil supply source played a role in
locating some of our forces there. But this would have been so regardless
of our own cil imports from the region...The one time we did have sub-
stantial military expenditures in the region, during operations Desert
Shield and Desert Storm in 1990-91, we were fully reimbursed by our
allics, ...a clear indication that these operations were international in
scope and not related to our level of Middle East imports. In fact, our
cusrent role in the Middle East is primarily a function of our superpow-
er status, not our oil import dependency.”*?

The big picture: an abundance of oil

No one should suggest that there are no risks associated with growing world trade
in petroleum from the Persian Gulf. There are such risks, they are sizable, and they
need to be taken seriously. It is precisely because of this seriousness that we must not
tolerate costly efforts aimed at reducing consumption or mandating inferior alterna-
tives, Such approaches distract the attention of government from the true problem—
establishing an interaational military and diplomatic framework for secure commerce,
thereby unleashing the mutual economic benefits that resource abundance offers to
the world.
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CHAPTER 2

Do markets leac to
efficient energy choices?

Those who believe that Americans should move from
petroleum—-the sooner the better—argue that the nation i:
“addicted” to this fuel, its ease of use and ample supply. As
a result, they argue that we are wastcful drivers, workers
and homeowners—and that, as a nation, we could be significantly more efficient ener-
gy users. But all the reasons for this so-called “wasteful addiction” do not stand up to
scrutiny. The facts are:

« Americans use energy as efficiently as other countries.

» Energy markets encourage—not discourage—efficiency, and American busi-
nesses and consumers respond to these signals as they do in all their budge:
decisions.

During the past several years, the U.S. economy has created jobs far more quick-
ly than either Japan or Western Europe—a record that points toward efficient, effec-
tive choices of energy, labor, capital and other economic resources. The U.S. econo-
my is succeeding, not failing. Over the last several decades, standards of living havz
been improving, not deteriorating,

Nonetheless, some groups counter that America's seemingly good economic pet-
formance is really an illusion, based on lifestyles that overconsume energy and other
natural resources. These groups include the Sierra Club, the National Audubon
Society, the Worldwatch Institute and the World Resources Institute.!

They argue that Americans must radically change their lifestyles in order to ston
overconsuming natural resources and avert environmental catastrophe.

They propose drastically reducing—if not eliminating—auto usage, thus chang-
ing the very way Americans live, Groups such as the Worldwatch Institute and the
World Resources Institute argue that cars, and the mobility cars provide, are envi-
ronmentally destructive—no matter how clean technology mekes automotive fuels.
According to the Worldwatch Institute, “No car, no matter how smart or fuel-effi-
cient, can eliminate land-gobbling sprawl-—one of the most devastating consequences
of ever-increasing reliance on motor vehicles, and one of its strongest reinforcing fac-
tors.”? The World Resources Institute savs that government somehow must reverse
decades of suburbanization and “interest mainstream Americans in the kind of high-
density urban developments where walking, bicycling, and public transportation are
both possible and enjoyable.™

We must examine the premise that underlies this reasoning.

This chapter will look at the energy efficiency of Americans compared with other
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industrialized nations in the world, at how energy markets work and the way
Americans make choices about energy,.

Energy intensity
Some claims of U.S. energy waste are based on the notion of average energy inten-
sity—how much total energy {(measured in “British Thermal Units” or BTUs*) some
260 million Americans use at home, on the road and on the job divided by the U.S.
economy’s towal production, or Gross National Product (GNP), measured in dollars.
These critics wrongfully charge all Americans with wasting energy by mistaking
energy intensity for energy elficiency:

“Our chief economic competitors, Japan and Germany, are twice as ener-
gy efficient as we are.”

“The U.S. spends 11 to 12 percent of its GNP on energy, compared 10 5
percent for Japan; this difference gives typical Japanese exports an auto-
matic 5 percent cost advantage.”®

“The nation lags far behind many European countries when it comes to
energy efficiency. Europe uses about half as much energy as the United
States per capita....”?

These claims point out that Japan, (former West) Germany and Europe average
fewer BTUs of energy than Americans, whether measured as BTUs per dollar of GNP
or BTUs per capita.® The fallacy of using this comparison to measure relative effi-
clency becomes clearer when evaluating the energy intensity of a family—that is,
adding all the energy the family members use during the year at home, at work, on the
road, on vacation, etc. This measure of total energy use is then divided by how much
money the family earns per year. The result is the number of BT Us the family uses, on
average, {or each dollar of income the family earns. {At the national level, GNP mea-
sures not only total production, but also all of the income received by all Americans.
Therefore. using a family’s income in the intensity calculation is equivalent to using
the GNP for the nation’s intensity calculation.)

Suppose the family includes two wage-earners, both of whom commute to-and-
from work daily. That commuting is reflected in the family’s energy intensity. Suppose
furiher that next door lives a retired couple. As a result, the neighbor’s energy inten-
sity is considerably less. But, it would be ludicrous to conclude that the working fam-
ily “wastes” energy while the retired couple does not.

As another example, consider the energy used by two family-run businesses: a
family farm in Indiana and a small accounting firm in New York, each returning an
anntual $75,000 profit. Since profit, in addition to being a form of income, measures
a firm'’s contribution to GNP, both the Indiana farm and the New York firm are the
sarce size ecconomically. However, the farm might easily use four times the number of
BTUs to earn its $75,000 profit than the New York firm, because operating tractors
and harvesting equipment require more energy than running financial software on
desktop computers. Again, the conclusion should not be that rural farmers “waste”
energy while urban accountants “conserve” it.

Similarly, the United States is not wasteful simply because it uses energy more
intensively than some other industrialized nations. There are good reasons why eco-
noniic efficiency pushes Americans toward a greater average energy intensity.
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Energy intensity is not the same thing as energy efficiency

The question “Do Americans use energy efficiently?” is really many questions.
Here are two: Do American consumers use energy efficiently? Do American home-
owners use energy efficiently?

Let’s consider how Americans use energy at work. The issue is how efficiently—
that is. how economically~~Americans meld energy with their labor and other pro-
ductive resources, such as capital and raw material. If Americans are as good as the
Japanese or the Germans at minimizing total resource costs (and still accomplishing
the job), then it would be fair to say that Americans are as energy efficient (and as
labor efficient, as capital efficient, etc.) as anyone else,

Even when Americans use energy efficiently, it would be physically possible to use
less energy by using more capital or labor and, thus, reduce the energy intensity of a
production process. That adjustment onlv makes economic sense if the additiona!
labor or capital costs less than the amount of energy “censerved.” If energy was being.
used efficiently in the first place, then the adjustmen: will raise—not lower—total
TESOUrce COStS.

As a hypothetical example, suppose developing innovative technology or adding
insulation enabled General Electric to manufacture a new refrigerator that used 1C
percent less energy than a conventional refrigerator. Energy intensity obviously would
be less. But developing new technologies or adding insulation costs money. Economic
efficiency would suffer if the increased cost of improving the refrigerator exceeded
the value of the energy it saved over its useful life. In other words, saving $50 worth
of energy over the refrigerator’s useful life® by using $100 of additional insulation
“conserves” energy and reduces energy intensity, but it adds up to economic waste
and inefficiency.!® The same $50 energy conservation would only make sense if the
additional insulation cost less than $50.

Americans have good reasons to be more energy intensive

It doesn’t take an economist to understand intuitively why greater resource inten-
sity makes good sense at home and at work. To do this, exclude energy for the time
being and consider a different resource—land. Americans are more Jand intensive
than either the Japanese or the Germans since, obviously, land is far more abundan:
in the United States than in either of those two countries.!!

The typical American household has three times the floor space as the typicai
Japanese household. Again, to use economic terminology, the U.S, housing industry
is more land intensive than its Japanese counterpart, since it uses more land to build
a typical home or apartment. But this does not mean that American homeowners and
landlords “waste” land.

When Americans leave their homes for work, they are apt to get their paychecks
from companies and industries that are much more land intensive than the companies
employing Japanese workers. For instance, U.S. farms in the Midvrest routineiyv
encompass hundreds, even thousands, of acres and use only a handful of people. Mos:
Japanese farms have only a fraction of the acreage compared with an American farm.
So U.S. farms are the more land intensive. Yet, American farmers are renowned th>
world over for their productivity and efficiency. Compare meat prices in U.S. and
Japanese grocery stores to verify this point!

More abundant land resources also affect the way Americans get to work and how
much energy they use, on average, in deing so. More land means lowar population
densities. In turn, Americans are more likely to drive cars. For intuitivelv obvious rea
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sons, again, it makes sense for residents of Tokyo to take subways, but not for resi-
dents of Billings, Mont., or Bloomington, Ind.

Energy resources, like land resources, are also more abundant in the United States
than they are in Japan. While Japan must import virtually all of its energy, Americans
are self-sufficient i coal and almost so in natural gas. Americans produced 80 per-
cent of their oil supplies as recently as the late 1960s and even today produce about
half of the oil they use. Therefore, many U.S. energy users are geographically much
closer to energy pioducers than their fapanese counterparts. Fewer miles mean lower
transpori costs. Furthermore, much domestic oil and natural gas can be cheaply trans-
ported from producing wells by pipeline. Japan, by comparison, must load supplics
on and off ships. America’s energy prices reflect these lower transportation costs com-
pared with fapan’s energy prices.

Cheaper, more abundant resources—whether energy, land or something else—
offer an obvious competitive advantage. Energy- and land-intensive industries arc
more likely to offer employment opportunities to Americans than to the Japanese or
Germans.

These same job-creating industries also tend to increase national resource inten-
sity statistics. The Office of Technology of the U.S. Congress observes that, “The
higher aggregate [energy] intensity of U.S. industry is partly a result of its larger pro-
portion of heavy, energy-intensive sectors such as refining, chemicals, pulp and paper,
steel, and aluminum.”'? Furthermore, the Office of Technology points out, a superfi-
cial look at the statistics can easily give the erroneous impression that a U.S, industry
is more wasteful than its smaller Japanese counterpart. “For example, Japanese pulp
and paper manufacturers use less energy than U.S. companies to produce a ton of
paper, in part because Japan imports, rather than produces, a greater portion of its
pulp.”t® Aluminum provides another example. Not only does the United States pro-
duce far more of that energy-intensive metal than Japan, but it also is more heavily
involved than Japas in primary aluminum production rather than the less energy-
intensive secondary production.

The U.S. aluminum industry tends to be both larger and more energy intensive
than Japan’s for the same reason that farms tend to be both larger and more land
intensive :n the United States than in Japan: greater resource abundance.

The United Stutes’ greater abundance of energy makes it sensible for Americans
to continue using :hat resource more intensively in the home. For instance, more
abundant, lower-cost energy makes it cheaper for the typical American homeowner,
who already has more floor space to heat and cool, to set the thermostat at 68 degrees
Fahrenheit. The typical, smaller Japanese home has a thermostat setting of 50 degrees.

Equating intensity with efficiency leads to absurd conclusions

Imagine telling American renters and homeowners that they could “easily” cut
their energy use in half by turning their thermostats down to 50 degrees in the winter
and eliminating two-thirds of their floor space—steps that would put them on 2 sta-
tistical par with the average Japanese household. Or, imagine telling Kansas wheat
farmers that merely by copying the Japanese, they could “easily” cut energy consump-
tion in half. Comparable Japanese wheat farmers simply do not exist. Or, imagine
telling the residents of Biloxi, Miss. or Manchester, N.H., that they could cut in half
the energy they use for commuting by taking trains and subways instead of cars,

Those who make the mistake of equating energy intensity with energy efficiency
offer silly advice for “conserving” energy without even looking beyond the United
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States. For instance, Americans living in New York State are even less energy inten-
sive than the Japanese. Based on that fact and faulty logic, Americans in 49 states and
the District of Columbia could be advised, “Do what New Yor':ers do and cut vour
energy bills by more than half.”

Arkansas, for example, is 1% times more energy intensive t»an the U.S. national
average, 2% times more energy intensive than Japan and 2’ times more energy inten-
sive than New York State. Yet, no Arkansas newspaper editorial would say: “New
Yorkers use less than half of the energy we use. Thetefore, we could easily cut our
energy use by over half simply by copying New Yorkers.”

No one would offer such advice because Americans living in Arkansas obviously
cannot “easily” do what New Yorkers do. People living in a relatively sparsely popu-
lated state like Arkansas cannot take buses or subways as easily as many New Yorkers
can (not just in New York City but in upstate urban areas such «s Buffalo, Rochester
and Albany). Mass transit contributes to New York State’s lower energy intensity. But
that statistical relationship offers neither evidence that New Yorcers use energy wise-
ly, while the people of Arkansas waste it, nor practical guidance for other Americans.

Americans are competitive in world markets

If it were true that this country’s higher intensity means energy waste, proof
should be seen in the increasingly competitive global marketplace. The United States
should be losing sales and jobs to Japan, Germany and several other industrialized
countries, Yet, the United States, not Japan, is the world’s leading exporter. During
the 1980s, the U. S. economy created private sector jobs nearly six times faster than
Western Europe, nearly three times faster than Germany and nearly 1% times faster
than Japan.?

If Americans, or anyone, wasted energy, they should have experienced faster eco-
nomic growth when events in the Middle East during the 1970s gave them no choice
but to cut down on their energy use—and their alleged energ waste. Instead, the
United States, along with Japan and Western Europe, found that less energy use
meant less economic growth. Once again, the facts point toward efficient energy use,
not waste. [The appendix to this chapter gives a fuller treatment of the historical
record.]

Do Americans waste energy because of “market failvre™?

Some claim that Americans use too much energy because th 'y make uninformed
energy choices. Opinions vary about the reasons for this allegec failure. One school
of thought holds that Americans cannot do basic energy arithmctic, causing them to
underestimate savings and overestimate costs regarding conservation. Another blames
energy markets for providing Americans with the wrong numbe:s to use in doing the
arithmetic. The reasoning goes that Americans will arrive at the wrong “answers” on
energy if prices “understate” all of the costs. Low prices steer An zricans toward over-
consumption—a problem this second school of thought says is compounded by gov-
ernment “bonuses” and “subsidies” that reward energy use.'¢

“Market failure”: the broader issues

Claims that energy markets “faill” are really claims that marv markets fail. After
all, if Americans cannot fathom the basics of energy, there are many other commodi-
ties equally or more complex. Alternatively, if energy prices don’t cover all of the
costs, wouldn’t the prices for lumber, steel, plastic, food and manv other commodities
be susceptible to similar failings?



W Rernveniing Ene iy

People, f course, are fallible. However, the alleged “failure” in energy markets
supposes that people repeat their mistakes. Markets and competition, however, help
most people stop making the same mistakes again and again.

Competition prevides more than one line of defense against repeated mistakes. If
consuiners fail to understand why a more efficient refrigerator or furnace makes good
financial sense, the manufacturers have an economic interest in getting their story
across, wheti:er by advertising or other means. In addition, interested third parties,
such as the publishers of Consumer Reports, make their living by helping to educate
consumers. Only if consumers’ initial failure is compounded by the failure of many
others can there be long-term market “failure.” If an energy market “failure” occurs,
it’s not just consumers who must share the blame; the “failure” extends far beyond
energy.

Here are major reasons often given to support the claim that Americans are unin-
formed about energy:

» Consumer irrationality. “The problem with both rational-economic and attitudi-
#ial models of eirergy-using activities appears to be that they are too simple to grasp
the real-world complexities of such activities.”V If consumers are irrational and so
con’t even try o do what’s sensible financially, there is no need to search further
for an explanation for the alleged poor energy choices. But if most consumers
are “irrational,” won't they make poor choices about most things? Then won't
most markets :ail? Something is clearly amiss with the “irrationality” hypothesis
because a wezith of economic evidence shows that people are able to choose
successiully, in accordance witn their interests.

Underestimating potential future energy savings. “Information regarding the
technica! and economic viability of such [efficient energy] technologies under full-
scale, actual usage conditions is often scarce. The absence of such data leads to
greater perceived risks and a reluctance to adopt such systems.”*8 If Americans are
starved for information on energy technologies, shouldn’t they be similarly
starved for information on the rapidly changing technologies for computer
hardware and software, video equipment, medical equipment and numerous
other goods? As with energy, all of these technologies are complex, and learning
about any of them costs time and money. However, it’s also in the interest of
thousands of companies—whether they make computers, video equipment or
more etiicient furnaces—to get their story across. That helps explain why
Americans—i.: from being “reluctant”—embrace new technologies as rapidly
as anyone.

Passing up energy efficient appliances unless they “pay for themselves” very
quickly. According to Lee Shipper, “domestic energy use could be cut by 25-30 per-
cent using measures that paid for themselves in five-seven years.”? Suppose that
a durable, more efficient furnace costs $1,000 but, if purchased, would cut
annual [uel buis by $200. The yearly fuel savings of $200 would “pay for” the
$1,000 additicnal furnace cost in five years—a “rate of return” than is far more
generous than what a consumer could get in interest by putting $1,000 in a bond
or savings account.?® Nonetheless, claims Shipper, many consumers pass up
such opporturities year after year. Consumers this myopic would presumably
pass up all soris of things that cost little now but would yield great benefits in
the future—everything from vocational education to retirement savings plans.
Therefoze, if “myopia” causes poor energy choices, the “failure” should extend
far beycnd the energy market.
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« Banks will not make loans to consumers for the purpose cf buying energy effi-
cient equipment. Suppose that Shippet’s “myopic” consumer weuld be willing
to buy a more efficient furnace but does not have a spare $1,000 in a savings
account and therefore needs a loan. Such consumers, claim many observers,
often run into a “market barrier.” Banks will not loan the $1,000. Now, insteac
of consumers, bankers are the ones who make the same mistake over and ove
again. Banks could offer loans at 10 percent, receive $10C in interest and sti'!
enable consumers to come out ahead financiallv. The cons'imer could take th:
3200 in fuel savings and use it to pay both the $100 in annual interest and reduc:
the loan amount by $100 2 year. With the fuel savings paying the !oan, the con-
sumer would not be any more strapped for cash, Then, after 10 vears, the loar
would be repaid and all of the $200 in fuel savings would stay in the consumer™:
pocket for as long as the furnace lasts. Yet, supposedly, barkers repeatedly pas:
up opportunities to make profitable loans to finance energy-saving appliances.
While bankers certainly make mistakes periodically, why should they keep ma':-
ing the same mistake—especially when they would be among the principal vic-
tims? If bankers are this incompetent, then any market reliant on financin -
should be “failing” along with the energy market.

Home builders and appliance manufacturers make enersy-efficiency choicer,
not the consumers who pay the utility bills. “A:7ing to kezp the selling costs ¢/
new bomes and office buildings as low as possible, reside:itial and commercic!
developers construct buildings that do not incorporate the most economically eff.-
cient lighting, air conditioning, appliances, and electric motors simply because
energy-saving equipment costs more than standard fare up front.” This claim may
appear plausible on the surface but it supposes that Americans buy new homes
and office buildings that cost more, not less, to carry financially on a monthly
basis. The buyer of the efficient home or office building could add the cost cf
buying the more efficient appliances to the mortgage. The savings on the month-
ly utility bills (if the energy savings are as great as alleged} would be more thaa
enough to “pay for” the additional monthly interest payment on the mortgage.-’
Surely, the buyer of an office building would rather pay the bank $1,000 more a
month on the mortgage if that would save $2,000 a montk for heating, lighting
and air conditioning. Some buyers probably make mistzkes, but how much
sense does it make to think that most buyers of office buiidings routinely pass
up such savings?

In short, market “failure” caused by Americans who never learn from past mis-
takes in making energy choices also means that competition fails—and fails in manv
markets besides energy. In view of the overall success of competitive, free-market
economies, such claims should bear the burden of proof. After reviewing the claims
made in several studies, Ronald Sutherland concluded:

“The conservation literature argues that numerous cost-effzctive conser-
vation measures could be undertaken, but they are not bc cause market
barriers discourage such investments. A review of these barriers in licates
that, in general, they do not discourage investment and thev are not mar-
ket failures. A conventional investment model suggests that business
investments in energy efficiency are made with the same decision rules as
any other investments.”?
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Lo energy markets fail because of faulty prices?

Some claim that Americans do not make wrong energy choices because of poor
math skills, a reluctance to embrace new technologies, recalcitrant bankers or other
“barriers.” They believe low prices that do not reflect energy’s real costs deceive
Americans. Nowhere is this failure more pronounced, they say, than at the gasoline
pump.

Here are a few of these claims:

“The average price of gasoline at the pump in 1991 was about $1.15 a
gallon, but...the true cost—including road construction and repair, sub-
sidies, free parking, the expense of maintaining a military presence in
the Middle East, climate risks, health and environmental cleanup
costs—could exceed several dollars a gallon. Over the course of a year,
these ‘hidden’ energy subsidies could amount to between $100 billion
and $300 billion....Cars dominate our transportation system today
largely because their use is so heavily subsidized.”

—Steve Nadis and James J. MacKenzie, Car Trouble
(Boston: World Resources Institute, 1993), 20, 155

“Close scrutiny shows that Americans pay $2.25 in hidden costs every
time we buy a gallon of gas for $1.20...If American business and con-
sumers used the true costs of driving in making travel plans, it’s
{aevitable that millicns more would ride the rails.”

—Stephen B. Goddard, “The Driving Costs of Transportation,”
St. Louis Post-Dispatch, July 8, 1994

“The suburban commuter who drives downtown to work every
day...pays only about 25 percent of the true cost of that trip....If we con-
front Americans with the full social costs of driving, people will tend to
drive cleaner, more fuel-efficient cars at less congested times of the day.”

—~Elmer Johnson, “When Cars and Cities Collide,”
Detroit Free Press, February 3, 1994

In other words, this school of thought alleges that Americans would drive much
less if they faced prices at the gasoline pump that reflected all of the costs associated
with driving.?*

However, Americans confront the costs of driving at many places besides the
gasoline pump: at the car dealer, auto insurance agency, auto repair shop, state licens-
ing bureau, parking garage, toll booth and property tax window (many states and
local governments charge property taxes on cars). As the World Resources Institute
notes, the average motorist driving 15,000 miles paid $3,170 a year to own and oper-
ate a car in 1990.% Car payments remind millions of Americans each month that driv-
ing is anything but cheap, especially considering that the average cost of a new car in
1994 was $20,000.%

These data show that driving is not “cheap,” as the market “failure” argument
claims. Americans must be finding that driving provides them with substantial bene-
7its to be worth its substantial costs.

The fact thar driving is expensive also conflicts with the notion that American
raotorists evade the costs of their driving. Consider, for instance, the claim that
“cheap” gasoline allows American motorists to escape paying for the air pollution
tiaey cause, In truth, motorists pay hefty sums, at both the new car dealer and at the
pump, to curb harmful emissions. Department of Commerce data indicate that
cxpenditures for pollution abatement by the automobile industry and consumers has

s
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added more than $1,800 (in 1992 doliars) to the average cost of a vehicle.?” Looked
at another way, even before driving off the car dealer’s lot, motorists prepay the equiv-
alent of 45 cents per gallon to curb air pollution.?® In addition, each time motorists
drive up to the pump, they now buy gasoline that is more costly to make, by severai
cents per gallon, because of recent government environmental regulations. Sooner or
later, higher costs show up at the pump. With stricter and more costly regulations o
the way, motorists are likely to pay even more,

Claims are also made that “cheap” gasoline allows motorists to avoid paying for
other things, such as “the need to wage war to keep foreign pipelines open.” If
American motorists weren't dependent on Persian Gulf oil, goes this reasoning,
President Bush and the Congress could have turned a blind eve to Saddam Hussein’s
invasion of Kuwait in 1990. However, it’s silly to think that adding an additional 20
cents or 30 cents in federal excise tax on a gallon of gasoline would allow the
President and the Congress to ignore the Persian Gulf. Europe, Japan and the emerg-
ing economies of the “Third World” would still be buying much of their oil from the
Persian Gulf—and still tempting a future Hussein to capture that oil wealth and
spend it on weapons of mass destruction. A future U.S. president could not ignore
that threat, even if American motorists used no Persian Gulf oil.

As things now stand, notes syndicated columnist Robert J. Samuelson, defense
spending “as a share of GDP [gross domestic product]...will soon be lower than any
time since 1940,” Samuelson concludes, “I doubt whether further cuts are wise.”??

Those claiming “market failure” include many more items motorists should pav
for at the pump but don’t——such as congestion, subsidized parking, roads and acci-
dents. However, a close look at such items shows that either motorists pzy for them
in some other way {for example, through their insurance premiums in the case of acci-
dents) or that the solution for such problems doesn’t lie with the price at the pump.
For instance, congestion is certainly a problem, but slapping a higher excise tax on
gasoline wouldn’t do much to address it. Motorists would pay the same price at the
pump whether or not they used the gascline to drive during “rush hour.” So, there
would be little incentive for drivers to leave their cars at home during rush hour and
take mass transit instead.

A far more direct and efficient, although politically unpopular, approach would
be to charge motorists for use of highways in much the same way that Washington,
D.C.’s subway system charges its customers: higher prices curing rush hour than ut
other times. A recent report by the National Research Council discusses this
approach.’® Millions of Americans already pay what amount to “rush hour” fees for
numerous other products and services provided by the private sector. For instance,
movie theaters commonly charge higher admission prices fer everings than they do
for matinees. Movie theaters do not solve the “problem” of too many patrons for too
few seats on Saturday night by raising ticket prices for all of .heir shows.

Again, it is important to note that if energy markets, such as the market for gase-
line, “fail” because prices are too low to cover all costs, then many markets should be
failing for the same reason. It would be astonishing if energy markets, and only ener-
gy markets, suffered from this problem. The Sierra Club, National Audubon Sociery,
Worldwatch Institute and World Resources Institute are among the groups t :at clain
many other markets are failing, in pretty much the same way that these groups see
energy markets failing.

The Worldwatch Institute, as one example, claims that many markets establish
prices that do not cover all costs. Consequently, Americans are encouraged to ove



44 Reinventing Eneizy

consume a host of products and resources. According to the institute, a chir:. .k
salmon from the Columbia River now seliing for about $50 should have a pric. ~f
around $2,150 to cover all costs. Under this rationale, a2 hamburger produced on ;- s-
ture cleared from rzin forests should cost about $200.*1

The Sierra Club, as another example, claims that many markets besides gasc..ne
are built on “pervasive subsidies” and, therefore, cause Americans to make enviroa-
mentally destructive choices for a wide range of natural resources. Only drastic
change can put things right. According to the club’s director; “We must recognize
that much of our present wealth, our capital, is really based on subsidies...We must be
willing to walk away from our bad investments, write them off, make better ones and
begin building [a) rew economy.”*?

Markets do lead to efficient energy choices

The argument ti:at Americans waste energy does not pass muster when examined
closely. Those who wish to move the nation away from the low-cost convenience of
petroleum to fuel our nation’s energy future, it turns out, have a much broader agen-
da: to radically change the way Americans live. That means “reducing consumption
levels overall™? and reducing, even eliminating, driving.

Scant evidence exists to support the notion of an impending apocalypse o: . e
prescription of radical surgery in American lifestyles. Much evidence shows insiv..d
that, in the case of energy, Americans use it as efficiently—although more intens'- o-
ly—as the Japanese, the Germans and other nationalities around the globe. Enc:,.y
markets wori as well as other markets. Wise energy choices outnumber foolish ones.

The evidznce aiso shows that Americans make wise choices about most things.
That is why, instead of rushing headlong towards environmental catastrophe as sc-
eral groups claim, Americans in 1995 enjoy a cleaner, more healthful environment
than ever before. To be sure, environmental problems remain and need to be
addressed, with the help of thoughtful government policies. But the trend has been
towards environmental improvement, not catastrophe.




Reinventing Energy 4

Appendix

The historical record provides two “experiments” that test for energy “waste.’
During the two oil import disruptions of the 1970s, Americans had little choice bu:
to restrain their energy use. If they had been wasting energy, Americans could elimi-
nate that waste and thereby preserve their other uses of energy that were truly impor-
tant to their lifestyles, and save money as well.

The record shows, however, that Americans—and others around the globe—
found the cuts to be painful, not beneficial. Therefore, the twe “experiments” con-
ducted by history point towards energy efficiency, not waste.

The United States and other industrialized countries suffered sharp reductions i:
the rate of economic growth when they put the brakes on energy use curing the er:
of high world oil prices precipitated by the 1973-1974 oil embargo and the 1978-197¢
Iranian revolution. Table 1 shows economic and energy use growth rates for six devel
oped countries, including the United States, during two eras: (1) the iow world o
price period of 1950-1973 and (2) the high world oil price period of 1973-1984. A
six countries put the brakes on their energy use during the high world oil price era.
and all six countries saw substantial reductions in economic growth ratzs.

The United States and France, for instance, virtually stoppec! energy growth alto
gether during the 1973-1984 period, and both countries saw annual economic growtl
rates plunge into the low 2 percent range. All three countries thet reduced total ener-
gy use (indicated by negative energy “growth” rates)—Germany, the Netherlands anc
the United Kingdom—saw their rates of economic growth fall below 2 percent a year

Japan, too, cut back its annual rate of energy growth during the 1973-1984 peri-
od, and it, too, saw its economic rate of growth cut sharply. Hewever, fapan’s extra-
ordinary energy and economic growth rates during the 1950-197 3 pericl—exceeding
9 percent a vear—suggest that much of its earlier growth may have been due tc
rebuilding after the physical destruction suffered during Worlc. War T1. Except for
rebuilding economies to their pre-war levels, even the most eff :ient and innovative
countries generallv cannot sustain economic growth rates abov: 4 percent or 5 per-
cent a year, Therefore, Japan might have witnessed a sharp recuction in its rates of
energy and economic growth even if turmoil had never occurred in the Persian Gulf
during the 1970s. Even so, the historical experience shows that the general rule of
“less energy growth, less economic growth” holds true for Japan as it does for Europe
and lor the United States.

The record also indicates that striving for efficiency rather than thoughtless waste
is the general rule. For instance, during the last two decades {from 1973 through
1993) Americans have lowered their energy intensity by almost = third see Figure 1
while increasing their economic production by more than three-fifths [see Figure 2].
Other nations show similar reductions in energy intensity dur'ng the past quarte
century.*?
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FIGURE 1 FIGURE 2
U.S. Energy Consumption, 1973-1993  U.S. Gross Domestic Product, 1973-1993
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NOTES TO CHAPTER 2

1 Here are some statements by environmental groups asserting that the U.S. economy
is based on “overconsumption” of natural resources:

“Quir natural resource industries are supported and encouraged to over-
harvest our resources, to destroy land and water and the living systems

by pervasive subsidies.”
—Sierra Club director Carl Pope as quoted in “Polluting Should Be
Expensive,” Cleveland Plain Dealer, 11 June 1994

“The days of the frontier economy—in which abundant resources were
available to propel economic growth and living standards—are over. We
have entered an era in which global prosperity increasingly depends on
using resources more efficiently, distributing them more equitably, and
reducing consumption levels overall.”
—Worldwatch Institute, State of the World 1994,
A Worldwatch Institute Report on Progress Toward a Sustainable Society
(New York: W.W. Norton & Co., 1994), 4

“When viewed from a broad perspective, our auto-related woes are
merely one element of a whole range of human activities—including
population growth, energy use, agriculture, forestry, industrial processes,
resource consumption, and waste disposal—that are not sustainable over
the long haul.”
—Steven J. Nadis and James J. MacKenzie, Car Trouble, World
Resources [nstitute Guide to the Environment
(Boston: Beacon Press, 1993), 166
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2 Worldwatch Institute, 81.
3 Nadis and MacKenzie, 156.

4 A BTU is the quantity of heat needed to raise the temperature of one pound of water
by one degree Fahrenheit at or near 39.2 degrees Fahrenheit. According to the
U.S. Department of Energy, the net heat content of a quantity of fuel is “the
amount of usable heat energy released when a fuel is burned under conditions
similar to those in which it is normally used.” Monthly Energy Review, November
1994, 165.

5 Anna Aurilio and Chris Lockwood, “It’s Time to Shift National Energy Priorities,”
St. Louis Post-Dispatch, 20 January 1994.

6 Amory Lovins, “Balancing Energy Supply and Demand,” in Meeting the Energy
Challenges of the 1990s: Experts Define the Key Policy Issues, GAO/RCED-91-66
(Washington, D.C.: GAQ, 1991), 40. Cited by Jerry Taylor, Energy Conservation
and Efficiency: The Case Against Coercion (Washington, D.C.: Cato Institute, 9
March 1993).

7 “Qil Is Still the Tail That Wags U.S.,” Contra Costa (Calif) Times, 14 February 1994.

8 Measuring energy intensity as BTUs per capita instead of BTUs per dollar of GNP
{or GDP) amounts to pretty much the same thing, especially when per capita
income levels are roughly comparable among Japan, the United States and indus-
trialized countries in Western Europe. Both GNP and GDP are measures of
income in addition to being measures of economic vroduction.

9 The energy savings should be expressed as a “present value” figure that can be com-
pared with the additional “up front” expenditure of $100 for the premium refrig-
erator. This “present value” figure is not the annual energy savings estimate con-
sumers see posted on refrigerators {and other energy-using appliances) at retail
stores. A present value estimate takes into account the fact that energy savings will
accrue for many years since the refrigerator will last—and offer energy savings—
for many years,

10 The $50 cost for insulation measures the value of all the resources—labor, capital.
raw materials, energy—used by companies that make insulation. If a refrigeratcr
manufacturer uses too much insulation to save too little energy, it in effect wastes
the economic resources used up to make insulation.

11 For instance, Japan’s entire population—about one-half that of the United States—
lives in an area the size of New Mexico.

12 U.S. Congress, Office of Technology Assessment, Industrial Energy Efftciency, OTA-
E-560 {Washington, DC: U.S. Government Printing Office, August 1993), 6.

13 Ibid,, 6.

14 According to recent United Nations data, annual U.S. total {(both primary and sec-
ondary) aluminum production from 1981 through 1990 ranged from nearly four
times to nearly six times that of Japan. Annual U.S. primary aluminum production
during that same time span was as much as 80 times that for Japan. Sec: United
Nations, Department of Economic and Social Information and Policy Analysis,
Statistical Division, Statistical Yearbook: 1990/91 (United Nations: New York,
1993), 618-619.

15 Organization for Economic Co-operation and Development, The OECD Jobs Study:
Evidence and Explanations, 1994, vol. I, table 1.1, 3.
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16 For instance, onc envircnmentalist has written: “We [Americans] are not irrationally
in love with our cars. Just the reverse. We are behaving like the most rational pos-
sible economic beings. Offered generous bonuses—hidden and direct—to drive,
that’s exactly what we do.” Jessica Mathews, “The Myth of the American Car
Culture,” The Washington Post, 31 March 1991.

17 John B. Robinson, “The Proof of the Pudding: Making Energy-Efficiency Work,”
Energy Policy (September 1991}, 6335,

18 Roger Carlsmith ct al., “Energy Efficiency: How Far Can We Go?” ORNL/TM-
11441, Oak Ridge National Laboratory, January 1990, 29. Cited by Taylor, 19.

19 The Economist, 31 August 1991, 12. Cited by Norman and Rusin, “Using Less Oil
and Other Fossil Fuels — Arguments in Favor,” internal American Petroleum
Institute discussion paper, November 17, 1993, 17. Americans may require an even
faster payback before they will conserve energy. “According to Amory Lovins, the
clearest manifestation of pervasive market failure is that most customers require
payback horizons of one to two years for energy savings.” Taylor, 13.

20 At the end of the five years, the person buying the furnace once again has $1,000. A
person who passes up the furnace has the $1,000 plus the compound interest on
that money—about $276, assuming an annual interest rate of 5 percent. At the end
of seven years he “rational” person has both the more efficient furnace and more
money in the bank with additional fuel—and money—savings on the harizon.

21 James J. MacKer:zie, “Toward a Sustainable Energv Future: The Critical Role of
Rational Energy Pricing,” Issues and Ideas, World Resources Institure, May 1991,
4. Cited by Norman and Rusin, API unpublished paper, op. cit., 13.

22 To see why this is 5o, suppose a new house costs $100,000 with standard appliances
but $110,000 with energy efficient appliances. The energy efficient appliances
would cut annual fuel bills for heating and cooling from $4,000 a year down to
$2,000. Suppose, for ease of computation, that mortgage rates are 10 percent a
year and that the buyer finances the whole amount. If the builder offers the
$100,000 home, the to:al annual payment would be $14,000: $10,000 for the mort-
gage plus $4,00) for the utilities, If the builder instead offers the more efficient
$110,000 home. the total annual payment is $1,000 less at $13,000: $11,000 for the
mortgage plus $2,000 for the utilities, In short, if the energy savings on the appli-
ances amount to more than the interest on the appliances’ additional “up front”
cost, the buyer pays less each year to carry the more efficient home.

23 Ronald J. Sutherkind, “Market Barriers to Energy-Efficiency Investments,” The
Energy Journal (3 November 1991), 15.

24 Here are some more reccat claims that gasoline pump prices cover only a small frac-
tion of driving’s costs:

“Setting a more realistic price for driving during the next 10 years would
require gas taxes at least double Europe’s current levels.”
—~—Worldwatch Institute, State of the World 1994, 96

“Truth is, drivers pay less than two-thirds of the cost of building and
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CHAPTER 3

Is the environment
getting cleaner?

Environmental groups too often paint a grim picture of
the state of nature in today’s world. They forecast inex-
orable deterioration of the earth and the quality of life of
the people who inhabit it—unless Americans act now and
make radical lifestyle changes to reduce the use of oil and other fossil fuels.

But reality starkly contrasts with the gloomy warnings these groups routinely issue
in an effort to impart a sense of urgency to their call for change. In truth, environ-
mental quality has gotten much better in the 25 years since the first call for rising envi-
ronmental consciousness. America’s air and surface waters—rivers, lakes and
streams—are cleaner. Our nation is addressing the contamination of soil and ground-
water caused by past practices.

Moreover, this progress has been achieved without sacrificing the mobility that is
the hallmark of the American lifestyle and emulated the world over. It has been
achieved by fine-tuning the personal transportation that makes our way of life possi-
ble—not by re-making our way of life to accommodate the mass transportation of
more populous, less prosperous nations.

The U.S. petroleum industry has contributed enormously to the environmental
progress of the last 25 vears, changing both its products and operating methods to
help preserve and protect the earth for future generations. Today’s petroleum-based
fuels have no equal with respect to affordability and convenience, and they are near-
ly on an environmental par with alternative fucls. In short, petroleum-based fuels are
the best choice overall and thus remain America’s transportation mainstay for good
reason—now and for the foreseeable future.

The environmental movement stems from a perceived crisis

Americans consider a bountiful and healthful environment as their birthright.
Until the 1960s, they took that birthright for granted.

But in 1962, Rachel Carson sounded an alarm with Silent Spring, predicting mass
extinction of species and destruction of entire ccosystems if people persisted in releas-
ing pesticides and other chemicals into the environment. Over the next few vears, the
news media sought, found and publicized causes of concern about the state of the
environment—for example, the air of major industrial cities such as Pittsburgh was
black with soot, and the ecosystems of waterways such as Lake Erie and the Houston
Ship Channel were thought to be dying. Nature provided her own dramatic punctu-
ation of the point when Cleveland’s Cuyahoga River, a dumping ground for toxic
wastes, erupted in flames.

Thus, events conspired to spur government action. In 1969, in resporse to the
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perceived environmental crisis, Congress passed the National Environmental Policy
Act. It required detailed environmental impact statements for many kinds of indus-
trial deveiopraent and directed the President to form a three-person Council on
Environmental Quaiity patierned after the Council of Economic Advisors. The new
Council ¢a Environmental Quality assessed the situation this way:

“The basic czuses oi our environmental troubles are complex and deeply
embedded. They include: our past tendency to emphasize quantitative
growth at the expense of qualitative growth; the failure to take environ-
mental factors intc account as a normal and necessary part of decision-
making; the inadequacy of our institutions for dealing with problems
tuat cut across traditional political boundaries; our dependence on con-
veniences, without regard for their impact on the environment; and
more fundamentally, our failure to perceive the environment as a total-
ity and to recognize the fundamental interdependence of all its parts,
including ran himself.”*

By the end of 1970, Congress had passed the Clean Air Act and created two fed-
eral agencies to acdress health and environmental concerns: the Environmental
Protectior: Agency and the Occupational Safety and Health Administration. Over the
next decade, Congress passed the Clean Water Act (1972); the Federal Insecticide,
Fungicide and Rodenticide Act (1972); the Marine Protection, Research and
Sanctuarics Act (1972); the Endangered Species Act (1973); the Safe Drinking Water
Act (1974); the Kesource Conservation and Recovery Act (1976); the Toxic
Substances Control Act (1976); and the Comprehensive Environmental Response,
Compensation and Liability Act (1980)—usually referred to as Superfund.

In the 1980s, funding for some environmental programs was cut back and
Congress reauthorized most environmental laws with little change. (The exception
was the 1986 Emergency Planning and Community Right to Know Act, an expansion
of the original Supetfund law.) Then came a new decade and a new surge of environ-
mental legislation. Iin 1990, Congress enacted Clean Air Act amendments and the Qi
Pollution Act. The National Energy Policy Act, whose provisions require the use of
alternative fuels for some motorists, followed in 1992.

The U.S. government documents environmental progress

The Clean Air Act has yielded most of America’s documented environmental
progress. The Jaw directs EPA to set National Ambient Air Quality Standards
(NAAQS) for the six most prevalent pollutants, which it calls “criteria” pollutants,
Levels of iive of the six criteria pollutants declined from 1970 to 1993:2 These were
lead, by 98 percent; particulates, by 78 percent; sulfur dioxide, by 30 percent; ozone,
by 24 percent; and carbon monoxide, by 24 percent. Only emissions of nitrogen
oxides inc.eased—by 14 percent. At the end of 1993, more than three-quarters of all
Americans lived where air quality met the federal standards for all six “criteria” pol-
lutants.

Moreover, noted EPA, “these reductions [in criteria pollutants] occurred even
during an increase in vehicle miles travelled and [an increase] in industrial output,”™
Between 1970 and 1993, America’s population increased by 50 million people and the
gross domestic product rose from $2.9 trillion to $5.1 trillion (in 1987 dollars).*

Another measure of America’s environmental progress is the decline in releases of
toxic chemicals to the environment, which EPA tracks with its annual Toxics Release
Inventory (TRI). Required by the Emergency Planning and Community Right-to-
Know Act, the TRI originally covered some 300 chemicals; in 1995, EPA enlarged the
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TRI to include more than 600,

The most recent TRI data released by EPA are for calendar year 1992.° The trends
are generally favorable. Since 1988, air emissions have decreased by 32 percent, water
releases have declined by 12 percent, and releases to land have declined by 34 per-
cent. During the same period, underground injection of chemicals held steady and
underground injection of waste declined by 46 percent ®

Another part of the TRI is EPA’s voluntary 33/50 program—so-called because it
aims to reduce releases of 17 chemicals 33 percent by 1992 and 30 percen: by 1995.
As of 1992, the program was ahead of schedule. Releases of the 17 targeted chemicals
declined “more than 40 percent since 1988, exceeding by more than 100 million
pounds the program’s 1992 ir -rim reduction goal of 33 percent.”

Other government datasi w that municipal waste cen*ers are recovering more of
the materials—paper, alumin: =, glass, plastic and yard waste—that people once sim-
ply had hauled away.® Water <. ality is improving, too. For examgle, banning the sale
of detergents containing phosyhorous has resulted in a 40 percent decline in the
amount of phosphorous discharzed into the Chesapeake Bay each year®

Non-government organizations report similar trends. For example, the Pacific
Research Institute (PRI), a non-profit policy group, recently released an Index of
Leading Environmental Indicators.’® Based on 20 years of government d:ta, PRI
tesearchers concluded that the United States has made progress ir 8 of 10 maior envi-
ronmental categories. The researchers found that the residue of harmful che:icals in
fish and birds is declining; the amount of land set aside for parks, wilderress, and
wildlife is increasing; and some species are declining in number, but others are pro-
liferating.!!

Changes in cars and fuels play a key role in environmental progress

Government action sparked the environmental progress of the last 25 yerrs, But
that progress came about because of action by the two industries that make America’s
personal mobility possible—the petroleum and automobile industries. This achieve-
ment occurred without wrenching lifestyle changes.

On the one hand, the government’s attempts to encourage Americans to use alter-
natives such as electric cars have had limited impact: gasoline and Jiesel fuel comprise
97 percent of America’s transportation fuels.!? On the other hand the petroleum and
automobile industries have had great success in fine-tuning the combination that has
been America’s transportation mainstay for more than half a century: personal cars
powered by internal combustion engines running on gasoline.

Gasoline and other petroleum-based fuels have become progressively cleaner
over the course of the last 25 years. The process began in 1970, wken EPA established
a schedule for reducing lead in gasoline. Unleaded gasoline production went from
zero in 1974 to 27 percent of U.S. production in 1980 to 55 perc:nt of U.S. produc-
tion in 1983 to 98 percent of U.S. production in 1992.1* Today, all gasoline sold in the
United States is lead-free. EPA calls the resulting reduction of the level of lead in the
air—and in children’s blood—“our greatest success.”*

To attain the octane levels needed for gasoline, the petroleum industry substitut-
ed other chemicals for lead. Those chemicals tended to make gasol'ne evaporar= more
readily, thereby increasing emissions that contributed to air poilution. In the late
1980s, the petroleum industry addressed this problem by changing manufazturing
methods 2nd reducing highly volatile ingredients such as butane.

In 1989, 14 major oil companies and the three major American automobile com-



54  Reinve:iing Ene-gy

panies crez:éd the Auto/Oil Air Quality Improvement Research Program to “devel-
op data to help legislators and regulators meet the nation’s clean air goals....”** This
program, t:e largest and most comprehensive of its kind ever attempted, ran more
than 2,200 emissions tests, using 29 fuel formulas in 53 vehicles, over the next five
years.

“The test measured tailpipe, evaporative, and running-loss emissions,
ar.d quantified the concentration of 151 different organic com-
pcunds.... The emissions data were then employed to conduct air-qual-
itv modeling studies for New York City, Los Angeles, and Dallas-Fort
Worth, using state-of-the-science models and emissions inventories
dcveloped with standard procedures.”1®

Buildirg on this approach, the 1990 Clean Air Act amendments recognized the
potential of petroleum-based fuels to help clean the air. The law also required further
changes in fuels, including diesel fuel containing less sulfur and gasoline containing
more oxygen to reduce high levels of carbon monoxide in the air, a cold weather
problem in high-altitude cities such as Denver and Albuquerque. In 1992, the petro-
leum industry begat: supplying more than 40 cities with gasoline containing more oxy-
gen during winter.

To heip reduce emissions that combine with heat and light to form ground-level
ozone that leads to smog, the Clean Air Act amendments have required more radical
changes in gasoline: changing the chemical structure and proportions of hydrocar-
bons to reduce reactivity and increasing the concentration of additives such as methyl
tertiary butyl ether (MTBE) to promote cleaner burning. Along with natural gas, this
“reformulated gasoline” is distinguished from other petroleum-based fuels in that it
is defined as an “alternative fuel” by the 1990 Clean Air Act amendments.

The first generzation of reformulated gasoline, introduced in January 1995, cuts
emissions of hydrocarbons and air toxics more than 15 percent; contains more oxy-
gen and less benzene; is free of lead and other heavy metals; and includes detergents
to help keep engines clean. The next generation of reformulated gasoline, scheduled
to be introduced in the year 2000, will reduce emissions still more: hydrocarbons by
25 percent, toxic chemicals by 20 percent and nitrogen oxides by 5 percent.

The law requires reformulated gasoline in the nine metropolitan areas with the most
smog: Balimore, Chicago, Hartford, Houston, Los Angeles, Milwaukee, New York,
Philadelphia and San Diego. Some areas with less serious air quality problems, such as
Louisville, Dallas-Fort Worth and Washington, D.C., have also elected to use it.

Tailpipe emissions approach the vanishing point

The government has also required changes in automobile design to help clean the
air—changes that arc on the verge of eliminating virtually all tailpipe emissions. Since
the advent of polluiion controls such as catalytic converters, tailpipe emissions have
dropped by 96 percent. Additional changes now being introduced will cut the
remaining emissions in half—for a total reduction of 98 percent in automobile
tailpipe emissions since introduction of the first pollution control devices.

Because of the far-reaching changes in cars and fuels in the last 25 years, auto-
mobiles and light trucks are no longer the primary or even the secondary cause of
summertime smog in many American cities. This has led the American Automobile
Association (AAA) o characterize declines in smog-forming emissions from cars as
“improvements unmatched by other sources.”"

Based on its own statistics, EPA would probably agree with this assessment. In
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FIGURE 1. Automobile Tailpipe Emissions
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1988, the agency wrote:

“Ozone is one of the most intractable and widesprzad enironmental
problems. Despite significant efforts including cortrols 1 refineries
and cars, no major urban area in the country, with the <xception of
Minneapolis, is in attainment with the npational health-basc standards
for ozone."!*

Yet between 1983 and 1992, 42 of the 94 cities with {ormerly high ozone levels
attained the federal standard.”

Today, the most promising means of further reducing antomo? ile emissions focus
on specific targets—for example, using roadside sensors to identi”  cars whose pollu-
tion controls are malfunctioning. Another possibility is 1 uying and scrapping the
older or more poorly maintained cars that produce most of *he po:ution. Ir addition,
new cars could be equipped with more effective catalytic crnverte s—conv-:rters that
begin working as soon as the engine starts running, when emissions are highest.

In short, there is no need to force a shift to different trensportation tec inologies.
America can continue to make environmental progress while rely:1g on the personal
cars and petroleum-based fuels that make our mobility possible ir the first place.

The petroleum industry spends more on the environraent than EPA
The magnitude of the petroleum industry’s environmental expenditurzs reflects
the scope of its contribution to America’s environmental progress. In 1993, U.S. ail
companies spent $10.6 billion on environmental protection—$41 for every man,
woman and child in America,?® This figure represents more than Falf the profits of the
top 300 oil and natural gas companies, and nearly twice EPA’s expenditures that year.
By the year 2000, the petroleum industry could be making more than 10 percent
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of all 2J.S. expenditures on the environment-—more than U.S. oil companies are
expected to spend on drilling for new domestic oil supplies.?!

The nature of the petroleum industry’s environmental expenditures is changing as
well. Spending for ongoing activities to limit pollution rose 42 percent in four years—
from $6.3 billion in 1990 to $9 billion in 1993. In 1990, the largest share of those
expenditures was to reduce water pollution. By 1993, expenditures to reduce air pol-
lution were in the lead.?

A 1993 National Petroleum Council study found that U.S. refiners could spend
as much as $152 billion {in 1990 dollars) between 1991 and 2010 to comply with envi-
ronmerntal regulations. That includes $106 billion to modify refineries and operating
procedures to comply with existing and anticipated air, water, solid waste, and safety
and health regulations—and $46 billion to continue compliance activities already in
progress. By the year 2000, the additional annual cost of supplying gasoline, jet fuel,
home heating oil and diesel fuel to American consumers could reach $18 billion.

The same National Petroleum Council report estimated that between 1991 and
2000, U.S. refineries will spend some $37 billion on new capital equipment—two-
thirds of that during the first five years, During those years, cash flow will be $25 bil-
lion less than required expenditures.

The increase in environmental expenditures has been greatest in the refining sec-
tor but has affected operating methods in all four major sectors of the industry: explo-
ration and production, refining, transportation and marketing.

Industry has lessened the environmental impact
of exp’oration and production

Thanks to computers, the telltale signs of finding and producing oil are becom-
ing harcer to find. With the same technology physicians use to peer inside the human
body—CAT scans and magnetic resonance imaging {(MRI)—geologists visualize the
Tow of vil through subterranean rock formations.

Horzontal drilling has also helped limit the environmental impact of finding and
oroduciag oil. Turning the drill so it bores virtually parallel instead of perpendicular
to the eurth’s crust produces more energy from fewer wells. Wells are slimmer now,
too—as -ittle as four inches in diameter. The result is less waste and less pollution.

The Resource Conservation and Recovery Act, which directs EPA to set federal
standarcs for disposing industrial wastes, classifies most exploration and production
wastes «s non-hazardous. Onshore, this allows water produced and used during the
drilling >rocess to be reinjected into the earth. Wastes are stored in steel or lined tanks
instead of open pits. Where still used, pits are often covered with netting to protect
wildlife,

The coexistence of wildlife and drilling operations is one measure of the success
of the petroleum industry’s rising environmental consciousness. Fifty years ago, only
15 rare whooping cranes wintered in the Aransas National Wildlife Refuge on the
Texas C ulf Coast; today, 143 cranes winter there—often feeding near oil wells within
the refu:e itself. In California, a working oil field is also a 6,000-acre ecological pre-
serve—..ome to several endangered species of plants and animals. Even the Audubon
Society permits oil drilling on Avery Island, its acclaimed bird sanctuary off the
Louisiaxa coast,

Recognizing that offshore drilling poses special risks, oil companies joined with
the U.S. Coast Guard and the U.S. Department of the Interior’s Minerals
Management Service to develop special environmental guidelines for it. The resulting
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program earned the National Ocean Industries Association 1994 Safety in Seas
Award.

Refineries retool to limit pollution

The increase in environmental legislation and regulation in the last 25 years has
significantly affected the operating methods of refineriez and the products they man-
ufacture—fuels, motor oils, lubricants and chemicals for the production of plastics,
clothing, medicines and scores of other consumer products.?

In 1993, U.S. refineries processed 1.6 trillion pounds of crude oil, with little more
than 1 percent (about 18 billion pounds) ending up as waste, About half of all refin-
ery wastes are water. Eight of the 30 materials included in API’s survey of waste-man-
agement practices, conducted each vear since 1987, are classified as hazardous
wastes.?* Between 1987 and 1993, refinery-generated hazardous wastes declined by 25
percent.?

Like many industrial plants, refineries also release relatively small amounts of
toxic chemicals into the environment. In 1992, refineries released 101.5 million
pounds of such chemicals—about 2 percent of the toxic chemicals either generated
or used in the course of their operations.’® Among all U.S. industries, chemicals
ranked first and petroleum refining ranked seventh in volume,

The major release from refineries is ammonia, created when nitrogen is removed
from crude oil. Most of the other chemicals from refineries are two types of hydro-
carbons: clefins, such as ethylene and propylene (formed when crude oil is refined),
and aromatics, such as benzene, toluene and xylene {present in crude and also creat-
ed during refining).

For the most part, refineries emit chemicals into thie air or inject them under-
ground—a practice that has declined sharply in recent years. At the end of 1993 (the
most recent available data), just one refinery still practiced underground irjection.

For refineries, and the U.S. industrial sector as 2 who'e, recycling of chemicals has
increased and releases of chemicals into the environment has declined. Between 1988
(the year EPA uses as a baseline) and 1993, refinery releases of chemicals included in
EPA’s annual TRI declined by 32 percent.?’

Transporting oil safely by water and land

By nature, transporting liquid cargo such as oil entails environmental risks—
specifically, spills. The degree of damage to the environment is commensurate with
the size of the spill. Though large spills are rare, traces of them can persist for a
decade or more. While there is no evidence that they produce lasting environmental
damage, subtle changes in ecosystems have been observed in areas where large spills
have occurred-—~for example, off the coast of Brittany in France.

In recent years, the U.S. petroleum industry’s record on oil spills has improved
dramatically. In the absence of large tanker spills, the amount of oil spilled in U.S.
waters declined precipitously in the 1990s, U.S. Coast Guard records show.

During the most recent decade for which records are complete, the amount of il
spilled has dropped by 82 percent—from about 11 million gallons in 1984 to less than
2 million gallons in 1993. The average for spills decreased from 6.3 million gallons per
year from 1984 through 1988 to 5.6 million gallons per year from 1989 through
1993 .28

This record is a testament to the effectiveness of the many changes the industry
has made in personnel management, equipment design and day-to-day methods of
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o -erating ships and pipelines—the two major means by which oil travels in the
Uited States.

To make ship transportation safer, the industry worked with the U.S. Coast Guard
t develop electronic navigation systems. Crews undergo more training. Tankers are
re-routed to avoid fragile ecosystems. For example, some companies do not allow
tunkers within 85 miles of a shore until final landing; others do not allow loaded ships
to enter certain channels. Double hulls on tankers are being phased-in over 20 years
u..Jer the provisions of the 1990 Oil Pollution Act.

Methods of building and operating pipelines have also changed. Oil companies
have invested in premium technology to enhance safety—for example, using heavier,
thicker steel or steel specially treated to resist corrosion near waterways, river cross-
ir:s and other environinental hot spots.

Computers help test for weak spots in pipelines, One method of finding leaks
u: :s liquids under pressure. Another involves sending “pigs”—&6-foot torpedo-shaped
“iritelligent” tools—through pipelines to detect dents and weak spots. Electro-
m:'gnetic instruments and ultrasonic devices measure pipeline walls in search of
changes that suggest thin or weak spots.

Nonetheless, spills sometimes occur. Since the 1989 spill in Alaska’s Prince
William Sound—the biggest ever in U.S. waters—the petroleum industry has acted to
ersure faster and more effective response to large spills by creating the Marine Spill
Response Corporation (MSRC). Between 1290 and 1995, MSRC spent more than
$900 million to create regional spill response centers in New Jersey, Florida,
Louisiana, California and Washington, MSRC also has 11 equipment staging sites in
U.S. coastal waters, Hawail and the Virgin Islands.

M. arketing faciiities change equipment and operating practices

Service stations and other marketing facilities, the final link in the process of tak-
in;; oil from the ground and delivering it to consumers, have also modified their
ecuipment and operating procedures to help protect the environment and human
health. The changes include replacing underground storage tanks, installing devices
to capture gasoline fumes and serving as collection centers for used motor oil.

In the last 25 years, oil companies have dug up and replaced most of their under-
giound storage tanks—an effort sparked by public concern about leaks that could
ceataminate groundwater.

“Originally placed underground as a fire prevention measure, these tanks
have substantially reduced the damages from stored flammable liquids.
However, an estimated 400,000 underground tanks are thought to be
leaking now, and many more will begin to leak in the near future.
Products released from these leaking tanks can threaten ground-water
supplies, damage sewer lines and buried cables, poison crops, and lead
to fires and explosions.”??

By 1998, all underground storage tanks—most of which are located in service sta-
tions—must meet strict standards established by EPA under the Resource
Conservation and Recovery Act. These standards include monthly monitoring to
detect leaks, upgrading tanks and piping to guard against corrosion, and safeguard-
ing against overfilling and spills—for example, by building dikes around storage tanks
1o contain spills.
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“At the end of 1993, more than 70 percent of the underground storage
tanks operated by API member companies already met 1998 federal
standards for preventing corrosion, overfilling, and spills. Forty-two
percent also met 1998 standards for detecting leaks.”*°

Service stations and other marketing facilities are also installing devices to nrevent
the release of gasoline vapors into the open air when gasoline is transferred from stor-
age tanks to delivery trucks and when motor vehicles refuel. At the end of 1993, all
facilities included in API's survey either met or exceeded federal and state require-
ments for such controls.?!

In addition, many service stations serve as used oil collection centers. I 1993,
API member companies operated nearly 8,000 used oil collection centers in 43 states
and the District of Columbia—10 times the number they operated in 1990. In -l ser-
vice stations operated by API member companies have collected some 21 mill:on gal-
lons of used oil since 1991.%2

Roughly 60 percent of the used oil that is collected is burned as fuel in incustria}
boilers, furnaces and space heaters in service stations and car repair shops. The rest
is re-refined and made into lubricants or used by refineries as a feedstock fo- prod-
ucts such as jet fuel, home heating oil and gasoline.

The state of the environment does not justify
radical lifestyle changes

The state of the environment does not justify the call for the radical ! festyle
changes Americans would have to make to substantially reduce the use of oil and
other fossil fuels. Such changes would short-circuit innovation and constrain eco-
nomic growth, undermining rather than heightening human health and safety.

“The higher the level of economic activity, the larger and more varied are
the alternatives pursued. Diversity flourishes. Many more alternatives
for doing things than would occur to any one person or organization are
tried in different contexts. All of this trial is 2 discovery process leading
to new learning about how to improve safety.””?

Though some environmentalists persist in portraying cars running on petroleum-
based fuels as pollution-spewing spoilers of civilization, the reality is that charges in
these cars and fuels have been key to America’s environmental progress. Americans
have twice as many cars and drive them three times as many miles as they did 40 years
ago, yet total tailpipe emissions are barely one-third what they were.

In addition, the petroleum industry has made far-reaching changes in its coerat-
ing methods—changes that have increased the industry’s environmental expenditures
and, according to U.S. government statistics, yielded tangible improvements in envi-
ronmental quality. Levels of all six major pollutants regulated under the Clean Air Act
have declined, and lead has declined the most. EPA attributes this decline largely to
unleaded gasoline, declaring this achievement the single greatest success of the law.

The net result is that emissions from motor vehicles running on petroleum-based
fuels are a declining share of the total emissions pie. Additional changes in cars and
fuels scheduled for introduction in the next few years will reduce emissions still more.
Environmentalists’ claims to the contrary notwithstanding, the reality is that today’s
petroleum industry produces fuels that perform better and are more cost-effective
than the alternatives proposed by critics of oil-based fuels, which are discussed in the
next chapter.
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CHAPTER 4

Should we switch
to alternative fuels?

Reducing the amount of oil the nation uses is possible
only if some other source of energy is available to replace it.
In transportation, this means substituting another kind of
personal vehicle powered by something other than gasoline
or diesel fuel to take us to work, school and the myriad other places Americans trav-
el in their cars.!

Proponents of a shift away from oil-based fuels say they should be rep’aced by
“alternative fuels.” Electricity, compressed natural gas, liquefied petroleur gas (ot
propane), methanol, ethanol, fuel cells and hydrogen are among the most mentioned.
Supporters of alternatives say they are needed to improve the environment, strength-
en the nation’s energv security, create jobs and help the economy.

These same proponents also insist that the government must engineer the
changeover by providing certain “carrots” and “sticks”: financial induceraents to
entice people to use alternatives and mandates to force their use. Both approaches are
already emploved on a scale the public may not fully appreciate.

A closer look at what’s happening raises questions. Are altern«tives really so badly
needed that the government must require them? As shown earlier. facts don’t support
the arguments for restraining oil use—for example, that oil prevents attainment of
environmental standards or is running out.

There is also the question of economics. Subsidies and mandates for altcrnatives
now cost consumers, taxpayers and utility ratepavers more than $1 billion per year—
a figure that promises to steadily rise with the full implementation of existing pro-
grams.” Proponents deny that such policies are harmful—and even maintain hat they
ultimately will help the economy. But alternatives generally cost more today than cil-
based transportation. Subsidies and mandates are ways of imposirg these higher costs
on consumers whether they like it or not. More important, the limited economic,
energy security or environmental benefits that might result from forcing ti-e use of
alternatives (and thus reducing oil consumption) don’t equal the high costs. "he pub-
lic pavs more for less, which hurts the economy.

This doesn't mean that alternatives don’t have some advantages and serve some
specialized purposes, nor is it to claim that they might not one day replace oil-basec.
fuels—without government promotion. But government should not force or subsidize
their use. If government seeks to protect the environment or achieve some other
important national goal, let it set fuel-neutral standards and allow businesses to meer
them in the best, most cost-effective way possible. This solves problems cfficiently
and enables consumers to make choices about fuels and vehicles.

Like all technology, energy technology inevitably changes. Teday, oil-based fuel:

A3
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much of the oil it needs for any prolonged period. The argument that alternatives
would provide energy security doesn’t pass muster.

Electric vehicies. Battery-powered electric vehicles produce no tailpipe pollution
but are not pollution-free. According to Amory Lovins, director of research at the
Rocky Mountain Institute, they are “elsewhere emission vehicles—wholly reliant on
electricity whose generation pollutes chiefly (but not exclusively} other airsheds.”!!
Total hydrocarbon and carbon monoxide emissions for electric vehicles are far lower,
even when power plant emissions are counted. However, total sulfur dioxide, nitro-
gen oxide and particulate emissions may be higher and could pose a health threat.?
Also, given the fuel burned to produce electricity, electric vehicles may not produce
lower greenhouse emissions.”? (The amount of greenhouse emissions varies according
to the fuel consumed by the power plant. For example, electricity generated at a
nuclear power plant significantly reduces greenhouse emissions compared with elec-
tricity generazed at plants that use fossil fuels such as coal or natural gas.)

There are other potential drawbacks to electric vehicles. According to the U.S.
General Accounting Office: “Electric vehicles present some unique safety hazards
from the chemical constituents and high voltages and operating temperatures of some
batteries. Battery mass may also affect vehicle maneuverability and crashworthi-
ness.”* In addition, batteries have to be disposed or recycled. Moreover, use of lead-
acid batteries-——the most likely battery technology to be employed in the near term—
incrzases processing and recycling of additional quantities of lead, a neurotoxin, with
the risk of more getting into the environment.

Another problem is limited range. Lead acid bauteries will take a vehicle only
about 80 to 100 miles on a full charge, assuming limited or no use of the heater or air
conditioner, no cold weather and operation on roads over flat terrain. According to
the U.S. Department of Energy (DOE), “current technology is best suited for [a]
range of less than 50 miles between charging.”?’

Electric cars are also far costlier to manufacture than gasoline-powered vehicles.
While fuel and maintenance costs may be somewhat less, drivers must replace batter-
ies about every three years at a cost of up to 20 percent or more of the original vehi-
cle price.'¢

Some smaller manufacturers are producing or plan to produce electric vehicles at
prices simiiar to those ol gasoline-powered vehicles, but the cars are not comparable.
For example, the Solectria Corporation intends to sell a new electric vehicle for about
$20,000 that will be smaller than a Geo Metro that costs $9,000."" And Renaissance
Cars, Inc., plans to market a battery-powered sports car for just under $17,000 {more
if the optional top is ordered) that may be unable to reach 60 miles per hour.'® Other
smail companies are selling electric vehicles at higher prices. U.S. Electricar, Inc.,
recently sold several small electric pick-up trucks to a Virginia utility for about
$30,000 each. Gasoline versions would have cost about $12,000.1%

Among major automakers, Chrysler has sold electric vans for $120,000 each. The
vans are powered by 30 batteries that cost $30,000 and weigh nearly a ton. Ford plans
to lease its “Ecostar” minivan for 30 months for about $100,000,2

If larger quantities of electric vehicles are produced in the future, prices will
decline, but they are stll expected to remain high. For example, DOE savs that by
2010, electric vehicles will cost about $10,000 more than gasoline-powered vehicles.?
DRI/McGraw-Hill and Charles River Associates estimate the difference ar $20,000
per vehicle.?
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Substitution of electric vehicles could reduce oil imports if the addi:ional elec-
tricity is produced by domestic fuels. However, if massive numbers of electric vehi-
cles are required, additional electric generation would be needed, which could result
in importing some natural gas, possibly from Canada.

Methanol and ethanol. Methano! and ethano! burn little, if any, cleaner than
reformulated gasoline.®? Methanol is an alcohol that can be made from natural gas,
coal, wood or biomass. Ethanol is an alcohol made from corn in the United States and
from other things, such as sugar cane, elsewhere. When blended in gasoline, ethanol
can increase ozone-forming emissions.?* Both fuels produce slightly fewer carbon
dioxide emissions compared with reformulated gasoline.”

Both methanol and ethanol pack substantially less energy per gallon than gaso-
line, which means vehicles equipped with a fuel tank the same size as a gasoline-pow-
ered car have significantly less range. A gallon of methanol, for example, will provide
only about half the mileage of a gallon of gascline. Also, because ethanol and
methanol are alcohols, they mix with water, which can render them unusable. As a
result, both fuels require special handling and cannot be moved through the existing
gasoline distribution system.

Methanol is more corrosive than petroleum-based fuels. Methanol buses used
experimentally by the Los Angeles Metropolitan Transit Authority during the early
1990s broke down twice as frequently as conventional diesel buses because of cor-
roded fuel system components.?

Methanol is somewhat more expensive than gasoline, and ethanol costs about
twice as much to produce as gasoline. DOE says that new methanol and ethanol vehi-
cles cost up to $250 more than comparable gasoline vehicles.?” The National
Petroleum Council—an advisory body that reports to the U.S. Secretary of Energy—
estimates that, when mass produced, ethanol and methanol vehicles will cost between
$200 and $400 more than gasoline vehicles.?®

If use of substantial amounts of methanol were required, much of it would be
imported.?’ The cheapest feedstock for methanol is natural gas, which is most plenti-
ful and inexpensive in the Middle East.

Compressed natural gas and liquefied petroleum gas. Compressed natural gas
(CNG) reduces emissions more than reformulated gasoline, although some tests show
that it generates slightly higher levels of smog-forming nitrogen oxide emissions.
(Recently, however, a Honda Motor Company prototype vehicle running on refor-
mulated gasoline met California’s stringent “ultra-low” vehicle emission standard that
previously only natural gas-powered vehicles had been able to meet.*®) Liquefied
petroleum gas (LPG), which is produced by processing natural gas or refining oil,
produces about the same benefits as CNG, also generating somewhat higher nitrogen
oxide emissions. Both fuels produce about 25 percent fewer carbon dioxide emissions
than reformulated gasoline !

However, both also contain less energy than gasoline in a given volume. For
example, CNG contains only about one-quarter the energy. That's why CNG vehicles
must be equipped with large heavy fuel tanks, which sometimes virtually eliminate
cargo capacity yet provide a range of only about 150 miles. LPG vehicles also need
larger fuel tanks.

Currently, LPG and CNG are far mote widely used in the United States than
other alternative transportation fuels. More than 350,000 on- and off-road LPG vehi-
cles are being operated; more than 30,000 CNG vehicles are in use*? CNG and LPG
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are boti generally less expensive than gasoline and both are well-suited for use in
fleets, where centra:ized refueling is possible. However, vehicle costs are higher. DOE
estimatcs that new CNG vehicles cost between $3,500 to $7,500 more than conven-
tional pasoline veliicles, and new LPG vehicles cost about $1,000 more.”® The
Nationai Petroleum Council expects lower incremental costs when these vehicles are
mass produced: $600 to $1,200 more for CNG vehicles and $150 to $675 more for
LPG vehicles.?

Use of CNG or LPG would decrease oil imports. But if large volumes of these
fucls were used, much of it would have to be imported. The U.S. supply of LPG is
limited, and most of that supply is committed to high-valued uses in the chemical and
other industries. Natural gas is more plentiful. However, if substantially increased vol-
umes were used in transportation, prices of domestic natural gas would rise and fuel
providers may seek cheaper foreign supplies. Much would probably come primarily
from Cunada and Mexico, and secondarily from the Middle East and Pacific Rim.

Other technologies. Fuel-cell-powered vehicles run on electricity generated by 2
chemicul reaction that is produced by combining hydrogen with oxygen. (The hydro-
gen can be created by passing an electric current through water, a virtually inex-
haustible raw material.) In operation, a fuel-cell-powered vehicle produces only elec-
tricity and water—no pollution.

Hycrogen-powered vehicles feature an internal combustion engine that burns
hydroge: as a fuel, producing nothing but water vapor.

For both vehicles, however, unless the electricity that produces the hydrogen is
generated by the sun, a hydroelectric facility or a nuclear energy plant, its creation
would produce at least some emissions, including greater carbon dioxide emissions
than reformulated gasoline.”

Since an equivalent volume of hydrogen cortains only one-sixth the energy of
aasoline, a fuel-cell- or hydrogen-powered vehicle also requires extra large fuel tanks.
A prototype hydrogen-powered Mercedes Benz was estimated to have a cruising
range of only about 70 miles between refills.*®

Neither of these vehicles is likely to become commercially viable unless making
clectricity from sunlight becomes much less costly.

The benefits of alternatives aren’t worth the cost of forcing their use

Proponents say that the environmental, economic, technological and energy secu-
rity benclits of widespread use of alternatives will be great. Facts don’t support this
assertior:.

Environmental benefits. Some alternatives may be able to reduce emissions com-
nared with conventional gasoline-powered transportation, but there are usually more
affordabie ways to achieve the same results. Electric vehicles are a good example. In
1998, thay will add at least $200 million to the cost of new cars in California, and
about $1 billion in 2003, assuming each electric car costs $10,000 more to manufac-
ture than a comparable conventional vehicle. (California requires that “zero-emis-
sion” or electric vehicles constitute at least 2 percent of all new car sales in 1998 and
at least 10 percent in 2003.)

Yet, in the first few years, electric vehicles will reduce emissions only slightly at
best. One reason is that to meet the mandates, more expensive electric vehicles will
have to be sold at artificially low prices. The higher costs that can’t be passed through
will be added to the cost of conventional new cars. This will hurt conventional new
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car sales, keeping older, high-polluting vehicles on the road longar.’’

By the year 2010, emission reductions attributable to electric vehicles will remain
small—producing, for example, as little as a 2 percent or less reduction in hydrocar-
bons. For this limited benefit, California consumers will have spent almost $10 billion
in higher costs for electric cars between 1998 and 2010 compared with conventional
automobiles.’® Clearly, that’s paying too much for too little.

In general, switching to electric vehicles is one of the most expensive ways to
reduce emissions. Moreover, none of the alternatives is as cost-cffective as reformu-
lated gasoline. According to the well-regarded environmental think tank Resources
for the Future, reformulated gasoline will reduce one ton of hydrocarbon emissions
at a cost of berween $2,000 and $5,000. For natural gas, the cost rises to $12,000 to
$22,000; for methanol, $30,000 to $60,000; for electric vehicles, from $29,000 to
$108,000.2%

Economic benefits. Advocates say alternatives will create iobs, strengthen the
economy and spur new technology. They contend that reducing imports will obviate
the need to fight wars in the Middle East, thus reducing defense expenditures. They
also claim that reducing demand for oil will reduce oil prices. They dramatically exag-
gerate these benefits.

Some jobs definitely will be created in making, distributing and selling alterna-
tives. But they will come at the expense of lost jobs in the traditional automobile and
petroleum industries. In addition, alternatives will likely be mor~ expensive than con-
ventional fuel/vehicle technology. Consumers, obviously, will bear these increased
expenses, which means they will have less to spend on other products. This, in turn,
will reduce demand for these products and cost jobs. Businesses will also have high-
er transportation costs, which would reduce employment.*

There are other adverse effects. For example, countries that now sell oil to the
United States would have fewer dollars to buy U.S. goods and services.

The alleged savings that alternatives would provide by reducing imports would be
minimal. For example, use of alternatives would probably have little impact on our
military presence in the Middle East—and therefore produce Fitle or ne savings in
defense spending.*’ Even with substantial increases in consumption of alternatives,
we are likely to still use and import a lot of oil. So we would continue to have an inter-
est in ensuring the availability of supplies from the region. Furthermore, some mili-
tary spending is necessary irrespective of how much oil is imported from the Middle
East because we have strategic interests there—such as preventing the proliferaticn of
weapons of mass destruction.

Also, even if imports fell to zero, it would be in our national interest t¢ ensure the
free flow of oil to our allies and to others around the world. A disruption of the sup-
plies they depend on could drive up world prices, harming their economies and our
own, since we depend on them to buy our exports. A disruption would also drive up
the price of U.S. oil, which is set by the international market.*

More consumption of alternatives, unless quite substantiol, is also unlikely to
reduce world oil prices and save Americans money. The world 10w consumes about
70 million barrels of oil per day. The United States consumes les: than onc-quarter of
that.® In the foreseeable future, existing laws and regulations in this country pro-
moting alternatives won’t decrease U.S. demand for oil, let alone world demand, by
more than a very small percentage.
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Forcing technology development. Supporters want government to mandate alter-
natives, which they claim will force the development of new technology. The assump-
tion is that government must step in because, if left alone, industry will overlook
promising new technology and fail to develop it. This assumption defies history and
common sense. Lhe advancing technology we enjoy today is largely the product of
private initiative, and the government’s track record directing the development of
energy technology is abysmal.

Accoiding to Michael McKenna, an energy consultant writing last year in Policy
Review, “Since 1980, the United States [government] has spent more than $50 billion
of taxpayer moncy 10 develop energy technologles that have either failed technically
or lacked market appeal.” A case in point was the nearly $6 billion the government
spent between 1980 and 1992 to develop renewable energy such as solar, geothermal,
biomass and wind-generated energy, hydropower and others. Despite the massive
investment, energy production from these sources fell by nearly 10 percent by the end
of that period.™

The classic example of government’s misguided attempts to advance new tech-
nology is the Synthetic Fuels Corporation, established in 1980 by the Carter adminis-
tration after 2 major oil supply disruption during the Iranian revolution. The aim of
the program was to produce some 2.5 million barrels per day of synthetic fuels {syn-
fuels) by 199C. (Synfuels are gas and liquid fuels made from coal or oil shale feed-
stocks, which the United States has in abundant supply.) Despite the expenditure of
billions of dollars and the construction of synfuel plants, the program completely
failed. Little fuel was produced, it cost far more than conventional fuels, and, as a
result, in 1986, Congress terminated the program.®

Another example of costly government failure in technology development is the
Public Utility Regulatory Policy Act of 1978 (PURPA), also under Carter. Thar Jaw
requires power companies to produce alternative, especially renewable, forms of
energy, and it forces utilities to buy the alternatives even though they cost more.
According to Resource Data International, Inc., a consulting firm in Boulder, Colo.,
because of PURPA consumers will pay $37 billion more for electricity berween 1995
and 2000 than otherwise.% Yet, during this time, DOE projects that renewables will
supply only a smail increase in the percentage of electricity.?’

For several reasons, government shouldn’t try to pick “winners”—that is, choose
the best future technology. It may not have the technical expertise to recognize supe-
rior technology. It may not have the market experience to know what will satisfy the
consumer. But, more importantly, it cannot foresee the future. No one can plan tech-
nological change. It is “characterized as much by false starts, missed opportunities,
and lucky breaks as by brilliant insights and clever strategic decisions.”® When gov-
ernment does force some specific form of technology, such as electric vehicles, it is
making a low-odds wager with the public’s money. All too often it picks incorrectly,
and, by interfering with the market, it places obstacles in the way of developing bet-
ter approaches.

Energy security benefits. Proponents believe greater use of alternatives would
make our energy supplies more secure. As discussed earlier, the dangers of our depen-
dence on foreign oil are exaggerated. Trading oil is in the strong interest of both con-
sumers and producers, including OPEC nations. Both sides lose by any disruption of
that trade, as both have learned. Nevertheless, should foreign oil supplies be disrupt-
ed in the future, we are much better equipped to address and correct the situation
than in the past.
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First, we know that price controls don’t work and, in fact, can only worsen the sit-
uation. Letting prices rise creates powerful incentives that encourage consumers to
conserve and energy producers to increase supplies.

Second, the United States has a strategic stockpile of oil, the Strategic Petroleum
Reserve, that it can use to replace lost supplies and stabilize prices. According to for-
mer Congressman Philip Sharp of Indiana, speaking during the Persian Gulf conflict,
this reserve “may have prevented a large oil price increase when the tanker war broke
out between Iran and Iraq. Its existence may also have limited the price increase we
are currently seeing.”

Also, whatever merit lies in reducing oil imports, producing more of the nation’s
own oil and gas reserves would achieve that end better than mandating alternatives.
The United States has put off-limits many of its most promising oil and gas reserves
in Alaska and offshore. Opening these up, with appropriate environmental safe-
guards, would increase domestic supplies and reduce imports at far less cost.

Government is pushing alternatives at great cost to the public

Although questions remain about the costs and benefits of alternatives—ques-
tions the federal government itself has raised—the federal government and many state
governments have programs that mandate or subsidize alternative fuels, and more are
proposed. These programs exist because (1} the govercment believes it knows better
than consumers which fuels and vehicles are right for them and (2) the cost, conve-
nience and performance of alternatives, compared with gasoline technology, make
them unattractive to consumers. Without mandates and subsidies, alternatives simply
couldn’t compete, except possibly in certain specialized uses.

The public is paving for these mandates and subsidies. Taxes have risen to finance
higher-priced alternatives purchased by government for its vehicle fleets and to
replace lost revenues due to various tax breaks for alternatives, including exemptions
from federal and state fuel taxes. (These fuel tax exemptions also place more of the
burden for highway maintenance on drivers of gasoline-powered vehicles.) Utility
rates are up because state regulators are making ratepayers finance utility company
programs to promote alternatives.

Proponents of subsidies for alternatives say they are justified because the govern-
ment is already subsidizing oil heavily. However, the government’s own figures show
this is untrue.

Mandates. The surest way to establish 2 market for alternatives, regardless of their
costs or problems, is for government to require their sale. The federal government
and many state governments are now doing this through various laws and regulations:

» The Energy Policy Act of 1992 requires the federal government, state govern-
ments and alternative fuel providers (including utilities) to purchase increasing
numbers of alternative fuel vehicles for their own fleets. These requirements
affect all large fleets in metropolitan areas with populations of 230,000 or more.
For example, by 1999, three-quarters of all new vehicles purchased for federal
fleets must be alternative fuel vehicles. For alternative fuel suppliers, the
requirement is 90 percent. The act also forces states to buy increasing numbers
of alternative fuel vehicles for their fleets, and the requirements could eventu-
ally affect municipal and private fleets. By 2010, several million alternative fuel
vehicles may have been purchased under various provisions of the Energy
Policy Act, involving additional spending of billions of dollars. Failure to meet
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the requirements is punishable by fines.

» The 1990 Clean Air Act amendments require that ethanol, its ether derivative
ETBE or methanol-based MTBE be blended in reformulated gasoline.

« California, New York and Massachusetts require the sale of electric vehicles
Leginning in 1998. In that year, 2 percent of all cars sold in those states must be
“zero-emission” vehicles (meaning electric cars, even though producing power
for them generates significant emissions). By 2003, the requirement rises to 10
percent. Manufacturers unable to comply with these requirements, because
ccasumers won't buy the battery-powered cars, will be subject to a fine of
$2,000 for every vehicle they fail to sell under the quota,

e At least 17 additional states have laws requiring use of alternatives in fleets.
Several other states require use of alternatives “when practical.”?

Subsidies. Policymakers know that alternative fuels and vehicles cost more than
gasoline fuels and vehicles. So they often provide subsidies to encourage marketing
and bringing them to consumers at more affordable prices. Although subsidization
lowers the cost of alternative fuels to users, other consumers, taxpayers and ratepay-
ers pay the difference in higher taxes, prices and utility rates. Subsidies also saddle the
general public with the developmental financing of alternatives, without allowing it to
share in the profits.

Government subsidies to advance alternatives are extensive and take many forms:
tax exemptions, deductions and credits, Corporate Average Fuel Economy (CAFE)
credits, low interest loans, rebates, relaxation of environmental standards, and public
funding for research and development. The federal government provides a little more
than $1 Lillion in subsidies annually, 2 figure that will grow to some $10 biilion in
about 15 years, when current programs are fully implemented.’! Several federal laws
and regulations provide these subsidies:

» The Energy Policy Act establishes tax deductions ranging from $2,000 to
$50,000 per alternative fuel vehicle and $100,000 for each alternative fuels refu-
eling station built. The law establishes a low interest loan program to assist
small businesses in buying alternative fuel vehicles. It establishes funding to
help states support alternative fuels development, and it provides more than
$200 million for research and demonstration programs. In addition, under one
section of the law, DOE is paying for “126 alternative fuel scholarships” to
teach auto mechanics to promote use of alternative fuel vehicles.*?

» The Intermodal Surface Transportation Act of 1991 authorizes federal grants
for alternative fuel vehicle development. For example, in 1993, a federal grant
program under this law paid more than $1.3 million to purchase six alternative
fuel vehicies in San Francisco and $2.4 million to build a compressed natural
gas refueling station in Cleveland.

» The Alternative Motor Fuels Act of 1988 provides CAFE credits to manufac-
turers of vehicles that run on alternative fuels. This allows these companies to
build and sell more large, higher-profit cars with poorer fuel economy.

= The federal tax code provides excise tax reductions and income tax credits for
ethanol worth about $770 million annually.’> Some corn-producing states pro-
vide additional tax credits, deductions or exemptions.
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« Besides the U.S. Department of Energy, a host of other fed=ral agencies provide
funding for alternative fuels research and development. These agencies include
the National Aeronautics and Space Administration, the UJ.S. Department of
Transportation, the EPA and the U.S. Department of Defense.

At least 21 states grant alternatives some form of relief from state motor fuel taxes.
Seventeen states have income tax laws rewarding use of alterna:ives with an exemp-
tion, rebate or subsidy.*® According to one report, California agencies have 55 pro-
grams that provided some $327 million in state, regional and local incentives and
direct funding between 1992 and 1994.7

States also permit or encourage subsidization of alternatives through urility rate
adjustments. Maine, for example, has required its public utilities commission to estab-
lish a preferential rate for operators of natural gas vehicles. People who don’t get the
preferential rate subsidize those who do. West Virginia permits state utility officials to
raise the rate base to pay for conversion of vehicles to natural ges®

Public utilities have proposed a number of programs to subs! lize alternatives. For
example, four public utilities in California proposed rate increzses to finance more
than $600 million in new subsidies that would encourage development of alternatives.
{As of this writing, the fate of that request is pending.)*” Washi:-gton G s Light Co.
has petitioned Virginia’s State Corporation Commission for a ra‘e increzse of nearly
$16 million to subsidize the construction of a natur: ! gas refueling station.”® Virginia
Power and the Los Angeles Department of Water and Power have agreed to assist the
U.S. Postal Service in an electric car project by funding charging stations at selected
postal facilities.® Boston Edison plans to help finance the cons:ruction of two auto
assembly plants to build electric vehicles.*

Impact on consumers and the economy. The $10 billion in f.:deral subsidies pro-
jected for 2010 translates into a surcharge of $40 for each individual or more than
$100 for the average family,®! excluding state subsicies.

Taxpayers will pay for the subsidies or tax brea’s that are financed from tax rev-
enues, and consumers—even consumers who don’t Luy alternatire fuel vehicles—will
pay the increased manufacturing costs.

An example is electric vehicles, mandated for sale in California, Massachusetts
and New York beginning in 1998. Automakers won't be able to pass through to buy-
ers of untested, unproven electric vehicles all of the higher costs. Sc to sell the
required numbers, auto dealers will have to offer them at prices well below cost and
try to recoup their losses by raising the prices of new gasoline-powered cars.

If electric vehicles cost $10,000 more to manufacture in 2007 when 13 percent of
new vehicles must be battery-powered (or “zero emission”), ard if that incremental
cost is added to the cost of new gasoline vehicles, buyers of the new conventional
vehicles will pay about $1,000 more each. According to David Montgomery, an econ-
omist with Charles River Associates, the higher prices on new conventional cars will
substantially cut spendable income, eliminate jobs and reduce tax revenues.”?> They
will also slow new-car purchases, keeping older, higher-polluting vehicles on the road
longer.

But isn’t oil subsidized, too? Proponents of subsidies for al:ernatives argue they
are justified because o, too, receives subsidies. But the fact is that oil receives a dis-
proportionately small amount of federal energy subsidies. Ol roceives 12 percent of
those subsidies, yet accounts for 40 percent of the nation’s energy. Excluding income
taxes, oil returns more money to the government than it receives in subsidies, accord-
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CHAPTER 5

Is global climate
change a reason
to phase out oil use?

Critics often use their belief that the burning of fcssil
fuels causes global warming to justify policv measvres
aimed at curbing oil use. Implementing such policies would
dramatically change current patterns of social and econom-
ic activity, both here and in other countries because fossil fuels provide most of the
energy to power the modern lifestyle. Industrial countries such as ours should exam-
ine claims of climate change with an eye toward the facts before forcing a major,
wrenching transformation of American society. This is particularly the case now that
the Conference of the Parties to the Framework Convention on Climate Change (the
“Rio Treaty”) have agreed to a negotiating process that could impose additicnal
greenhouse gas emission constraints on industrialized countries.!

Additional scrutiny is needed because climate change is enormously complex and
there are manifold unknowns. We do not yet know the answers to fundamental sci-
entific questions regarding how and when climate might change. Such answers reate
directly to issues of taking potentially painful economic action to avoid a concern that
may or may not materialize. Dr. Bert Bolin, the chairman of thz Intergovernmertal
Panel on Climate Change (IPCC), refers to these questions and issues in comments
delivered to the first Conference of the Parties in Berlin in Marck 1995, According o
Dr. Bolin:

“The key issue that is coming to the forefront is: how serious is the cli-
mate change that is being envisaged and how rapidly will a change
occur? The answer to this question will obviously influence the need
and urgency for action. It is not possible to give a very specific answer
at this time, since the regional patterns of the expected giobal climate
change cannot yet be derived with sufficient confidence. ...

“The issue at stake is not to agree on policies for decades into the next
century but rather to adopt a strategy whereby necded actions could be
formulated as more knowledge becomes available.”?

Currently, no conclusive—or even strongly suggestive—sciertific evidence exists
that human activities are significantly affecting sea levels, rainfall, surface temperatures
or the intensity and frequency of storms. After all, a conclusion that the global climate
is changing as a result of human activitv would require much more scientific knowl-
edge about the entire earth system than exists todav, Scientific inquiry has to nclude
the natural geophysical and geochemical cycles responsible for the changing ~oncen-
trations of atmospheric gases, the systems of winds, the patterns of ocean currents, and
the changing weather (including rain, evaporation and clouds), ¢s well as the role of
humans and every other plant, animal and biological form of life on the planet.

7
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More than two decades of scientific scrutiny of the global climate has produced
uneve: resuits. A recent article in Discover—The World of Science, recalls that not so
long ago the apocalypse was supposed to be the coming ice age, which would cover
portions of North America with an ice sheet and lower the world’s sea level a few hun-
dred feet. According to Discover:

“[Tine Science Digest article proclaiming the forthcoming ice age was
written a ruere 20 years ago and was based on the best scientific infor-
mation then available. Reports of ‘galloping glaciers” and world-wide
drops in surface temperatures had led climatologists to begin speculat-
ing during the 1960s that Earth might be entering a new period of chill.
Atthen-pradicted rates, it would be only some 200 to 2,000 years before
teraperatuses had dropped sufficiently to create ice age conditions.
Mezsurable effects on glaciation, sea level, and precipitation could be
expected well before that. Climatologists, as we all know, are no longer
precicting an impending ice age. On the contrary, their current worry is
global warming.”

Dr. Rickard S. Lindzen, Alfred P. Sloan Professor of Technology at the
Massachuset:s Institute of Technology, reached a similar conclusion several years ago.
In testimony before the Senate Committee on Energy and Natural Resources, Dr.
Lindzen noted that “in the unlikely event that [significant warming] occurs, it most
certainly will not be for the reasons currently put forth....In point of fact, there is nei-
ther observational nor theoretical basis for expecting substantial warming.”*

This is not to suggest that concerns about the use of oil, including its potential
impact on the global climate, are inconsequential. They are not, and industry contin-
ues to find ways to minimize the environmental impact of fossil fuel use.

Much cair be done to provide the information needed for the decisions about
potential climate change. The Massachusetts Institute of Technology, for example,
recently proposed developing a new generation of climate models aimed at narrow-
ing the range of scientific uncertainty about climate systems. The Scripps Institute of
Oceanography, as well as others, has proposed studying more closely the link between
clouds and ocean activity. The federal government’s Global Change Research
Program alsc continues to devote considerable talent and money to this issue. In fis-
cal year 1993, the U.S. government allocated $1.4 billion for climate research to 18
federal depariments and executive offices of the president® For fiscal year 1995, the
program has a budyet of $2.3 billion, and an additional $230 million is allocated to
the U.S. Climate Action Program.® Many other nations also are funding a variety of
climate research programs.

Ongoing scientific analysis of climate systems, plus greater public awareness of
the possible costs and benefits of climate change, are key to properly framing the dif-
{icult choices climate policymakers face, But government leaders are not the only con-
iributors to climate change solutions. The market, too, has its place—and it has made
contributions. In recent decades, energy-efficient technologies have become increas-
'ngly common in industrialized countries. Private companies also are developing new
rechnologies «imed at easing the cost of a possible future transition to a lower energy
iifestyle. As technologies improve and societies evolve, others will copy the most suc-
cessful innovations. This is a far more likely path to sustainability than any path cho-
sen by “the few and the wise.”
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What are “greenhouse” gases?

Little is known about why the climate changes from decade to decade or ever
from millennium to millennium. Scientists are focusing on tae rising levels of atmos-
pheric gases that absorb and emit radiated energy in differe:t wavelengths, affecting
the global heat balance. These gases, called greenhouse gases, let energy from the sur
through to the earth’s surface. But they also trap outgoing energy, which warms the
earth.

Without the natural greenhouse effect, the earth would be largely frozen. Water
vapor accounts for about two-thirds of the overall greenhouse effect. Of the remain-
der, carbon dioxide (CO,) comprises about half; all other greenhouse gases (methane
and nitrous oxide, as well as others such as chlorofluorocarbons) account for the rest.

Concerns about climate change arise because the atmospheric concentrations of
several greenhouse gases have grown, and emissions from increased human activities
have contributed to their buildup. For example, atmospheric concentrations of car-
bon dioxide, methane and nitrous oxide have increased from the time of the
Industrial Revolution (1750-1800) until today.’

The increases in carbon dioxide in the atmosphere have generally been associat-
ed with fossil fuel use and deforestation. But the science of determining the fiows of
carbon into and out of the atmosphere is far from exact—and the impact of human
activity on that flow is also unclear. For example, carbon dioxide emissions frem nat-
ural processes are estimated at roughly 190 gigatonnes of carbon (GtC) per vear.®
Human activity, by contrast, accounts for a modest 7 GtC annually.® Of this amount,
fossil fuel emissions probably account for about 5.5 GtC per year, while deforestation
probably accounts for the balance of 1.6 GtC. However, these numbers are only esti-
mates and may contain errors. Scientists on the IPCC believe the fossil fuel estimate
could be off by as much as 0.5 GtC a year, and the deforestation estimate could be off
by 1.2 GtC per year.”°

Moreover, climate scientists are not yet able to track exactly what happens to car-
bon emissions from humans. Approximately 3 GtC per year apparently enter the
atmosphere. The other 4 GtC presumably are absorbed by one or more natural car-
bon sinks, such as oceans.

Other greenhouse gases pose similar “accounting” problems. Nitrous oxide has
been associated with seven natural sources, though only six anthropogenic snurces
have been identified.!! Natural sources for methane emissions range from wetlands to
termites to oceans. Anthropogenic sources of methane include coal mining, ratural
gas production, rice paddies, animal waste, domestic sewage, landfills and biomass
burning. If scientists could isolate each of these sources, on a global scale, they still
would face the problem of tracking methane’s removal fror: the atmosphere. This
process is complicated and difficult because methare is removed from the atmos-
phere by interaction with other gases as well as by interaction with the soil. In short,
the scientific uncertainty associated with climate science does not surprise those who
have become familiar with the complex dynamics greenhouse gases exhibit as they
move among various sources and sinks globally.

Why are scientists studying greenhouse gases?

Greenhouse gases are being examined because some scientists are concern that
growing concentrations of these gases may affect climate. Initially, some scientists and
environmental activists predicted dire consequences. According to a 1988 Special
Report by the Environmental and Energy Study Institute, for example:
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But there have been technical difficulties in linking the models as well:

“The result {cf linking] was that even when a coupled model was ser to
simulate existing climate, it would drift away to something quite unreal.
In the 1989 ersion of the NCAR coupled model, for example, winter-
time ocean temperatures around ice-bound Antarctica were 4°C above
zero, while the tropical ocean was as much as 4°C too cold.”?

A standard approach used by modelers to avoid drift is to tweak the models—
*...adjusting the flows of heat and moisture between ocean and armosphere to nudge
the model into agreement with today’s climate. Actually, shove might be a better word
than nudge: adjustments have typically been at least as big as the model-calculated
fiuxes—in some places five times as large.”?! But a study to be published in the
Journal of Climate by three scientists from the Massachusetts Institute of Technology,
cited by Kerr, conciuded that “flux adjustments disguise—but may not correct—a
model’s underlying defects....”#

The second major hurdle occurs because gaps exist in the scientific theory need-
ed to understand ciimate issues. Scientists don’t yet fully understand how nature
works—how clouds, ocean circulation, atmospheric chemistry, solar variability and
cther physical factoss affect climate. Even the carbon dioxide cycle, one of the core
cspects of climate change, is not completely understood, yet net flows into and out of
the atmosphere are critical.

How cloud formation might respond to changing conditions and whether increas-
=5 in humidity would occur {and, if so, at what altitudes and at what latitudes) also are
rot known with accuracy. As one scientist pointed out:

“In all current models, upper tropospheric {3 to 12 km above the Earth’s
surface) water vapor, the major greenhouse gas, increases as surface tem-
peratures increase. Without this feedback, no current model would pre-
dict warming in excess of 1.7°C-—regardless of any other feedback.
Unfortunately, the way these facrors (like clouds and water vapor) are
handled in present models is disturbingly arbitrary. In many instances,
the underlyt g physics is simply not known. In other instances there are
identifiable crrors.”?

In short, climate modelers have attempted to build models that mimic climate and
predict changes over 100 years or longer without knowing important components of
tae science of climate. As a 1991 National Academy of Sciences report srated:

“One major drawback common to all current {global climate models] is
that they lack adequate validated representations of important factors
like cloud cover feedback, ocean circulation, and hydrological interac-
tions,” %

The report also noted that every [global climate model] “incorporates untested
and invalidated hypotheses. They may be sensitive to changes in ways that current
calculations have not yet revealed.”® But scientists continue to both improve their
models and make new discoveries that one day will help explain the complex process
that is climate change. For example, in 1990, global climate models rarely included
acrosols—small particles in the atmosphere from sources such as sulphur from fossil
fuel use, seasalt or windblown soil dust. But recently a group of scientists concluded
that aerosols were critically important to any assessment of climate change because
their impact was large and offset the impact of greenhouse gases.?®

P
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What do the climate models show?

Models are improving. However, the best models can neither explain observed
climate changes nor replicate the planet’s temperature history. These deficiencies call
into serious question the ability of current models to predict future climate change.

Global climate models used to “backcast” history show a pattern of warming that
accelerates over the past century. But the historical record doesn’t match: It shows
intermittent periods of warming. Much of this century’s warming occurred before
1940, prior to most of the growth of greenhouse gas concentrations in the atmos-
phere. More than 70 percent of the amount of warming over the past century took
place before the Second World War. Moreover, the actual warming, or increases in
temperature, occurred before the buildup of greenhouse gases observed since the
mid-1940s.%7

Much is made of the temperature rise—an increase of 0.46°C over the past 100
years. But whether this rise is unusual remains debatable. A statistical analysis of tem-
perature data inferred from tree rings over the past 1,500 years displayed ro trend.
“The upward drift over the past century could easily be a cyclical upswing ot the type
that has occurred many times in the past.”?® In short, the observed warming of 0.46°C
over the past century is statistically indistinguishable from a random event.

Moreover, according to at least one noted climatologist, were atmospheric con-
centrations of carbon dioxide to double, “we might expect a warming of 0.5°C to
1.5°C. The general consensus is that such warming would present few if any prob-
lems.™%

Little is known about the impact of climate change
on humanity and ecosystems

Scientists are having difficulty evaluating the potential impact on humanity and
ecosystems of any global warming that might occur. As noted in 2 recent Resources
for the Future study:

“Society has a great interest in the risks posed by global climate
change...Unfortunately, this interest is not matched by available knowl-
edge. Physical science aspects of climate change—how much warmer,
wetter, or drier, and how variable climate might be in different regions
with different atmospheric concentrations of greenhouse gases—are
uncertain and likely to remain so for many years to come. And even if one
posits particular climatic shifts, the ecological, social, ecenomic, and
other human consequences are elusive.”?

Already developed are long lists of possible impacts on the environment—
changes in ice and snow, oceans and coasts, the hydrological system, and ecosystems
and vegetation, as well as lists of possible impacts on society—changes in water
resources, food and agriculture, coastal areas, economic activity, and human settle-
ments and health.’!

Current climate models cannot assess the impacts of climste on crops, local
ecosystems or the people living in a specific area. Hypothetical climate change and
possible impacts are sometimes discussed, but because of mode! ng limitations, no
one hypothesis is any more relevant than any other. Even if local climate impa-ts
could be specified accurately, scientists don’t know how a chang: in climate conui-
tions might affect a given ecosystem, plant or animal.

The scientific understanding of climate is itself in a stat= of flux. We need to kncw
more about how climate factors operate to predict future changes. For many years it
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was argued that rising global temperatures would raise sea surface temperatures and
increase the frequency and severity of tropical storms. According to the United
Nations, “Of particular concern is the possibility that climate change could increase
the frequency or intensity of severe storms. Tropical storms, such as typhoons and
aurricanes, only develep at present over seas that are warmer than about 26°C. In a
warmer world the area of sea having temperatures over this value will increase.”*2

However, an article in the Bulletin of the American Meteorological Society has
since refuted the assertion. Six conditions are necessary for the formation of tropical
storms; sea surface temperatures above 26°C is only one. The other five conditions
limit, or even offset, the possibility of increased storm activity due to any global cli-
mate change. A recent study by Accu-Weather, the world’s largest meteorological
company, reaches a similar conclusion:

“No cenvincing, observational evidence exists that hurricanes, torna-
does, annd other extreme temperature and precipitation events are on the
rise because of the recent slight increase in the Earth’s surface tempera-
ture. Rather, the greater attention weather events now receive may sim-
ply reflect two non-weather related facts: a) More people live in areas
that were once sparsely populated or even uninhabited, and b) local
media are now able to quickly report extreme weather events that are
occurring, or have just occurred, in distant parts of the globe.”*

Climate change could have both negative and positive impacts

Scientists recognize that climate change, if it occurred, could have both negative
and positive impacts. For example, catbon dioxide fertilization increases with the car-
bon dioxide concentration in the atmosphere, so many plant species grow better.
Concern has been expressed that climates may change faster than ecosystems can
adapt and that species extinction might occur.’® However, less severe climate change
may only involve modest changes in local growing conditions, and they could be off-
szt by natural adaptation and by changing where crops are planted.

In 1994, Mendelscan, Nordhaus, and Shaw?’ completed a detailed study of the
possible impact of climate change on U.S. agriculture. The study made a crucial dis-
tinction between the traditional approach to analyzing climate change impacts, called
the production function or “dumb-farmer scenario,” and a scenario that allows farm-
ers to adjust their production techniques and crops to changing conditions. Their
analysis showed that if no adjustments occur in what, how and where crops are grown
thence the name “dumb-farmer scenario”), climate change would have negative
impacts. But, if farmers are smart enough to change their crop plans, climate change
could have a positive impact on U.S. agriculture—even excluding the likely benefits
cf carbon dioxide fertilization of crops.

Climate change would not affect all regions of the world equally. Considerable
cvidence indicates that climate change would affect industrialized economies mini-
mally.

For the United States, a 1991 economic study estimated that climate change on
more than 85 percent of the economy would be negligible. Perhaps 10 percent of U.S.
output-—sectors such as construction and recreation—might be moderately affected.
Only agriculture and forestry, comprising about 3 percent of U.S. gross domestic
product, have 2 high potential of being affected.*® More recently, Nordhaus estimat-
ed that a doubling of carbon dioxide would reduce U.S. economic output about 1.0
percent to 1.3 percent.’’
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Climate change, however, would seriously affect some regions of +he world. Low-
lying island nations, for example, are concerned that sea levels might rise under vari-
ous global warming scenarios. However, any rise would be gradual and over an
extended period of time. Most societies {even without government policies) would
likely adapt—as did Holland, which to a large degree lies below sea level. The degree
of adaptation needed may or may not be significant. For example, dikes could be built
or businesses and people could relocate to higher ground. If a change occurred in air
temperature (rather than sea level), relatively littdle adaptation wou'd be needed—
especially if average temperature rose slightly only at night and remained the same
during the day. This happened during the 1980s, and most people easily adapted.
Given these historical patterns, we have no need to worry if the globa! climate
becomes somewhat warmer over a 100-year period.

If climate change was more dramatic, society would take greater steps o adapt.
The U.S. government might, as has already been suggested for reasor:s other than cli-
mate change, stop offering low-cost flood insurance for high-risk coastal areas.
Damages associated with rising sea levels or increased storms would be less. perhaps
significantly less, than hypothesized under current scenarios because 2veas at high risk
would not be covered with expensive vacation condominiums or urban development.
Additionally, there might be gradual migration of population, not unlike the substan-
tial shifts in population within the United States that occurred over the last 100 years.
Or building standards might be raised, leading to greater investment in insulation or
steps taken to aid the adaptation of sensitive ecosystems.

What government action is appropriate,
given what we (don’t) know?

Given the possibility that, at some time, human activities could airer the climate,
policy leaders should consider what action might be both reasonable and effective,
and when such actions might most economically be implemented.

A broad range of policy options is available, at least theoretically. Some options
are reasonable—such as investing in science to narrow the tremendous range of
uncertainties involved in climate science, promoting voluntary adoption of :vailable
measures to reduce greenhouse gas emissions and researching more energy-cfficient
technologies. Other policy options are unreasonable—such as mandating much high-
er fuel efficiency standards for vehicles, equipment and buildings; imposing addi-
tional energy taxes; or seeking to alter lifestyles by placing restrictions on the use of
personal vehicles.

This last option is a recurring favorite among those who believe Americins waste
energy, import too much oil and, by using it, pollute their local environment while
endangering posterity—both by pursuing unsustainable activities and by creating, in
the words of Greenpeace, a lethal “climate time bomb.”

In the context of known facts, the policy choices need not be as draconian as the
doomsayers advocate. Climate policies should not take precedence over more press-
ing human needs. At a minimum, they should make sense in their own right. As one
commentator has observed, “While the Rio Earth Summit ended with Western lead-
ers agreeing to devote billions of dollars to sustaining the natural environment, essen-
tially nothing was done for the 7.8 million poor children—many of them in cities—
who die each year from what they drink and breathe....””®

Moreover, the costs of government policies to control greenhouse gas emissions
should not outweigh the possible benefits. In Globa! Warming: The Economic Stakes,
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William Cline of the Institute for International Economics analyzes policy options.
His analysis makes a number of assumptions that might suggest the need for rigorous
~overnment action. For example, he constructs very long time horizons. He includes
damages to both human activity and ecological systems, as well as nonlinear damage
“unctions as assumed temperature rises.

However, Cline also argues that large uncertainties exist in our understanding of
climate science as well as the potential impacts of climate change. To deal with these
uncertainties, he evaluates his model of climate change and greenhouse gas abatement
policies by evaluating benefits and costs for 36 scenarios. In only 10 of the 36 cases
are the benefits of greenhouse gas abatement policies greater than the costs of those
policies.”’

Most analyses co not attempt to undertake cost and benefit analyses of green-
ouse gas abatement policies. Most concentrate on potential costs. For example, John
Weyant, director of Stanford’s Energy Modeling Forum, summarized the short-to-
intermediate run costs to the economy, and concluded that:

“First, if the emissions target requires moving faster than the natural rate
of capital stock turnover and technology development, significant addi-
tional adjustment costs are likely to be incurred....”*

More specifically, Weyant, argues:

“The costs of stabilizing global carbon emissions appear likely to be in
the range oi about 4 percent of GDP per year by the year 2100.74!

A recent study oy the U.S. Office of Technology Assessment (OTA) connects the
iiming of abaiemen: efforts and the availability of technology to reduce the growth in
emissions. For example, the OTA study noted that:#?

« “Large emission reductions are likely to be costly, but phasing emission controls
in over a long period can reduce the cost substantially.”

= “Delaying the implementation of emission controls for 10 to 20 years will have
little efiect o atmospheric concentrations.”

« “Costs of controlling emissions are highly dependent on assumed rates and
determinants of technology innovation, and this process is not adequately
understood or modeled at present.”

Dr. Alan S. Manne, Professor Emeritus of Operations Research at Stanford
University, recently reached a similar conclusion:

“Since global temperatures are not likely to rise significantly during the
next several decades, an aggressive CO, abatement policy is unwarrant-
ed for the near term. Such policies, if implemented, could cost many
hundreds of billions of dollars. Even after 2020, there would still be
enough time to adapt the global economy to a sharp decline in carbon
emissions if we learn that such action is warranted.”*

Climate policyn:akers need to be aware of more than just costs and benefits, If cli-
mate change occurrad, impact would likely be global. This suggests that all countries
should bear some of the burden of reducing emissions. Currently this is not the case.
Under the Framework Convention on Climate Change (FCCC), developed countries
assume all the obligations for limiting carbon emissions. On the other hand, develop-
ing countries need only report their emissions—even though they account for more

P
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than half of the world’s current carbon dioxide emissions.*

Moreover, developing countries are expected to be the overwhelmring source of
future growth in greenhouse gas emissions.® In other words, severe reductions in
greenhouse gas emissions by the United States, or even all develoned countries, woulc
impose large costs on those countries but yield little in the way of benefits—even
under drastic climate change scenarios.

A rational policy on climate change must seek to balance the present known cost:
of policies to control greenhouse gas emissions against the uncertain and distant
future benefits of avoided climate change. Included in that caleulation is a core ques-
tion about sustainable development—namely, that funds used to sromete the poten-
tial welfare of future generations cannot be used to promote th: welfzre of today's
poor. Thomas Schelling framed this difficult choice confronting many developing
economies this way: “[I]t would be hard to make the case that the cour:tries we now
perceive as vulnerable would be better off 50 to 75 years from now if 10 or 20 trillions
of dollars had been invested in carbon abatement rather than in their eccnomic devel-
opment,”46 '

The body of current scientific evidence does not indicate a need to make such a
choice. Neither an apocalyptic crisis nor an inevitable Malthusiar: meltdown of soci-
ety looms over the horizon. Rather, the issue of potential climate <hange is but one of
many long-term issues that humanity has had to address, and will contin e to address.
These issues include the sustainability of food supplies, the exhaustibi¥ty of natural
resources and the preservation of ecosystems. Climate change differs frem most envi-
ronmental and sustainable development issues, however, becausc if it «'oes exist, nc
single country or individual can effectively address it.

Given the current state of knowledge, society must weigh the poter -ial impact of
energy use on the climate against the services that energy products provide. In reach-
ing any decisions that would limit energy use, society must consid-r ways to minimize
the costs of moving to lower energy consumption levels. Radical action by the United
States alone or even by all the OECD countries to rapidly reduce eneray use would
be very costly and would have relatively little effect on long-term atmospheric con-
centrations of greenhouse gases. Moreover, most levels of emission reductions now
under consideration lack sound analytical basis.
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CONCLUSION

Making the right
energy choices

The miraculous energy panacea that some environmen-
tal activists seem to be dreaming of doesn’t exist. No fuels
both ensure environmental protection and provide the
energy needed for economic growth more cost-effectively
than the fuel mix consumers choose through competitive markets. All fuels—oil, nat-
ural gas, ethanol, electricity, solar, coal and other energy sources—offer both advan-
tages and disadvantages.

Making the right energy choices involves weighing those advantages and disad-
vantages and picking the best fuel for each job. The issue is: How will those choices
be made, and by whom? Many environmentalists don’t trust that Americans will
make the right choices, so they advocate having government step in. Would that be
wise?

Petroleum’s advantages and disadvantages

Most Americans agree that currently oil is the right choice in the United States for
many uses—especially transportation:

= The new generation of gasolines is the right fuel for driving in the most smog-
prone cities.

« Unleaded gasoline is the right fuel for travel in the vast open spaces of this
country, for it delivers the mileage and range other fuels can’t match.

» Diesel is the powerhouse that carries food from farmiand to cities and manu-
factured goods from factories to stores.

s Kerojet fuel allows airplanes to take us on vacation or business trips.

s Heating oil keeps many a New England homeowner warm during the cold win-
ter nights.

Qll is in these instances—and many others—the right energy choice. No other
fuel is as easy to transport and use, as powerful in small quantities or as abundant,
affordable and clean. Because of these attributes, oil provides the energy for 97 per-
cent of U.S. transportation needs—for both personal travel and commercial freight.

Admittedly, America’s reliance on oil has some drawbacks. The United States
imports half of what it uses and oil is by its very nature finite. Like other fossil fuels,
oil is not entirely consumed in the process of providing energy. Though technological
advances have lessened emissions significantly, some remain that add to local pollu-
tion concerns, while carbon dioxide emissions raise concerns about potential global
climate change.
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Facrs show that concerns about oil use are overblown

'To some people, these concerns are reason enough to force Americans to make
diffcrent energy choices. They believe Americans should be forced to change their
lifestyle in order to use less oil. They advocate forcing many Americans to use their
cars less or buy new, more expensive ones that run on alternative fuels.

But as the preceding chapters show, the disadvantages of oil use aren’t as serious
as scme would have us believe. Let’s review the facts:

= The world is not running out of ail. Just because oil is an exhaustible resource
doesn’t mean that exhaustion is inevitable. Energy markets provide a mecha-
nism—rvising prices—that signal when a resource is becoming scarce and
encourage the development of alternative energy sources. Despite repeated pre-
dictions of oil scarcity, crude prices remain low, and gasoline prices (after
adjusting for inflation) are basically the same as they were 35 years ago. The
neo-Malthusian forecasts that economic growth would prove unsustainable
because of scarce resources are wrong,

While U.S. oil production has peaked, in part due to restrictions that have
prevented oil companies from exploring and producing in many promising
areas, proved world reserves are higher now than ever before—nearly a trillion
barrels. That’s enough to sustain current production for 50 years, even if not
another barrel is found. But this estimate is conservative, as proved reserves
represent only the crude oil known beyond a reascnable doubt to be recover-
able under current economic conditions with existing technology.

When estimates of probable reserves—less certain but still likely reserves—
are included, total world oil resources rise to between 1.4 trillion and 2.1 tril-
lion barrels—enough to sustain current rates of world consumption for 63 to 95
years. As we know, the world doesn’t stand still. Technological change will like-
ly extend this even further—an extra three to four years for each 1 percent
increase in the average recovery rate. Technological change is the kev factor that
the Malthusians haven'’t taken into account.

As a well known energy economist put it: “The key dispute in energy is
between those who believe that only human ingenuity limits economic devel-
opment and those who feel that resource availability ultimately constrains mate-
rial economic growth. The evidence clearly supports the proposition that
human ingenuity has long prevailed over resource scarcity and suggests this sit-
uation will persist for at least the next half century.”

= The need for imported oil is a manageable risk. World resources are abundant.
But the United States’ reliance on so much imported oil has raised concerns
about energy security and whether America can count on its sources of supply.

U.S. energy and oil use will continue to grow over the coming decades, and
unless U.S. policies toward access change, production will decline. As a result,
the United States will depend more on foreign oil. But the world oil market has
changed signiticantly since the 1980s, and there is no given level of oil imports
that automatically endangers energy security.

The United States, among others, has developed strategic petroleum reserves
that it can tap to stabilize the market in the case of a supply disruption. The
increasing economic interdependence of oil-producing and oil-importing coun-
tries cieates 2 mutual and growing interest in economic stability. We're now dis-
covering oil supplies in countries outside of the Persian Gulf, places where no
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one ever thought to look before.

For these reasons, among others, short-run supply disruptions of much-neec-
ed oil imports are less of a danger to the U.S. economy than they were in past
years. They are a manageable risk.

Americans don’t overconsume energy. Facts show that Americans make the
right energy choices. They use energy as efficiently as other countries consider-
ing the size of this country, the energy-intensive industries that have flourished
here and the American lifestyle. Americans don’t waste energy, and they have
good reasons to need more energy than people in many other countries with
smaller land masses and different industrial mixes.

U.S. economic growth depends largely on the avcilability of low-cost energy
to transport goods over long distances and to power American industries such:
as paper, plastics and aluminum. Our economic success in global competition
reflects wise resource use, for the U.S. wouldn’t be competitive if mdu;try did
not make the right energy choices.

Energy markets are no different from most other merkets. For example,
Americans confront the substantial costs of driving, including the costs of less-
polluting cars and cleaner gasoline, and still choose to drive because of the ben-
efits of mobility.

The claims that Americans overconsume a host of products, including ener-
gy, because of market “failure” are a smokescreen for effor:s to force Americans
to change the way they live. Some environmental extremists are of the mindse:
thar consumers just can’t be trusted to make smart choices because they've been
“brainwashed” by 2 materialistic society. But this debate is really about suburbs,
congestion, the decline of central cities, and whether forcing Americans to
abandon their cars will bring about the reinvention of the places wher:
Americans live and work on another model.

Environmental quality has gotten better—not worse. American cities are far
more smog-free than 25 years ago, by the U.S. government’s own measures. The
Clean Air Act has vielded most of -America’s documented environmental
progress. Of the six prevalent “criteria” pollutants measured, levels of five hav2
declined from 1970 to 1993: lead by 98 percent, particula:es by 78 percent, su:-
fur dioxide by 30 percent, ozone by 24 percent and carbon monoxide by 24
percent. Only nitrogen oxide increased—by 14 percent,

America’s energy providers, including the oil companies, have contributed t-
this progress by making major modifications to meet today’s environment:!
standards. By the year 2000, the petroleum industry could be making more tha"
10 percent of all U.S. expenditures on the environment-—more than U.S. oif
companies are expected to spend on drilling Jor new domestic oil supplies.

Automakers have been making changes to produce cleaner cars, too. As a
result of the changes that have been made to both cars and fuels, tailpipe emis-
sions have dropped by 96 percent since the advent of pollution controls.
Additional changes now being introduced will cut the remaining emissions i1
half—for a total reduction of 98 percent.

Due to this progress, in many American cities automobiles and light trucks
are no longer the primary or even secondary cause of summertime smog. [
1993, sources other than automobiles produced nearly three-quarters of the
nation’s hydrocarbon emissions—one of the big culprits in smog formation—
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attributable to human activities.

With the advent of cleaner gasolines and new automotive technologies, the
use of oil for the nation’s energy needs can coexist with continued environ-
mental progress. It isn’t necessary to make Americans give up driving their cars
in order to have a cleaner environment.

Alternative fuels are far from perfect substitutes for oil. Reducing the amount
of oil the nation uses only makes sense if we have another better source of ener-
gy to replace it. But that perfect substitute simply doesn’t exist—at least not yet.

All alternatives have advantages and disadvantages. None is pollution-free,
and some burn no cleaner than the most advanced gasoline fuel/vehicle system.
They generally cost more and have performance limitations compared with con-
ventional technology. All lack an established distribution infrastructure.

While alternatives may be able to marginally reduce air pollution compared
with conventional gasoline-powered transportation, there are usually more
affordable ways to achieve the same results. Because alternatives are generally
more expensive, consumers will choose alternative fuels only when government
either subsidizes or mandates their use. Federal subsidies already on the books
total more than $1 billion annually, and by the year 2010 they will cost taxpay-
ers almost $10 billion a year—or $40 per person. In sum, the benefits of alter-
natives simply aren’t worth the costs.

Wanting to develop a technologically superior form of transportation-—and
throwing money at the effort—isn’t enough to make it happen. The history of
innovation is one of serendipity, of the right idea at the right time, of a juxta-
position of time and events that catapults society into 2 new age unpredictably,.
Alternative, better fuels and vehicles will, without a doubt, be discovered, but
trying to force the creation of new technologies by government fiat simply won't
work.

The implications of fossil fuel use for the global climate are, at best, uncertain.
Little is known about why the climate changes over decades, over centuries—
or even over millennia. Although considerable research is underway, the dimen-
sions of the problem, much less the policy implications, are far from sure.

The climate models that have forecast rising global temperatures as a result of
greenhouse gas emissions, such as carbon dioxide from automobile exhaust, are
still crude attempts to duplicate the enormous complexity of the earth’s ecosys-
tem. Ocean currents, winds, clouds, plants and animals all affect the global cli-
mate.

Both our scientific knowledge in some key fields and our ability to represent
these phenomena in an accurate model are at an early stage. Predictions depend
on a detailed understanding of the interrelationship between clouds, oceans,
wind, rain and sun. They also depend on the roles that plants, animals and peo-
ple play in altering the physical environment.

Because the models cannot accurately depict how our climate works, they
aren’t reliable enough to reproduce the temperature history for this century. So
far the models predicted rising temperatures early in the 20th century—prior to
the rise in greenhouse gas emissions. This contradicts the premise that fossil
fuel emissions caused temperature increases in the latter half of this century.

Given this scientific uncertainty, common sense dictates a conservative, “no
regrets” policy. The voluntary adoption of technologies that reduce greenhouse
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gas emissions where practical makes sense. Much can be done—and is being
done-—without the significant economic risks of the more extreme policy pro-
posals.

Clearly we need more information about climate change. Society needs to
look for 2 balance between the potential environmental implications of climate
change and the economic growth that fossil fuel use provides. We must weigh
proposed climate policies—which may or may not provide bensfits many years
from now—against society’s many immediate needs. Few of the policies now
being proposed produce benefits that outweigh their costs. We need addition-
al scientific research and the adoption of low-cost, high-benefit policies, but not
an immediate, forced transition from oil.

There will not be a serious penalty for waiting until we know more. The U.S.
Congress’s Office of Technology Assessment concludes that “initial delays of 10
or 20 years in implementing emission stabilization will have little effect on ulti-
mate atmospheric carbon concentrations.”?

Facts don’t support the contention that oil use must be curtailed. Americans are
making the right energy choices now, based on the relative merits of the fuels avail-
able in the marketplace and the state of today’s technology. Qur current reliance on
oil makes economic, environmental and common sense.

How do we know society will make the right choices?

How do we know that society will continue to make the right energy choices? Can
we rely on consumerss, businesses and producers to determine the fuel mix used by
the United States without government policymakers taking the lead, pointing the
way?

As we continue to reinvent energy to meet society’s concerns about the environ-
ment and build an economy that will provide for future generations, the right energy
choices will unfold in 2 way that we cannot accurately foresee.

Energy choices are not static; they evolve as both technology and lifestyles change.
Making the right choices is an evolutionary process. Technological advances change
the choices consumers make, as fuels become more or less cost-effective with
advances in the design of the engines and appliances that use them.

Many environmentalists oppose aspects of the modern American lifestyle——single
family suburban homes, reliance on cars for commuting and shopping centers instead
of downtown urban areas. By faulting oil—and therefore gasoline—they hope to
force Americans out of their cars and begin a restructuring of society on more utopi-
an terms.

So the question is: “How should society make energy choices?”

Two paths lie ahead. Either Americans can continue to make their own choices as
their needs and lifestyles evolve, or we can let government policymakers choose for
us, regardless of the consequences.

The decentralized self-organization of the market systzm will lead Americans to
make the right choices for the way they live now. A regim~ of central control would
force different energy choices. As Michael Rothschild summarizes in Bionomics:

“Throughout history, the forces of central control ancd decentralized self-
organization have been locked in perpetual struggle. Since civilization
began, societies have had to draw boundaries between state power and
personal freedom, between politics and economics, between fixed rules
and fluctuating prices. In the final analysis, despite its momentous con-
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sequences, the battle over the future of environmental policy is just
another skirmish in a centuries-old war for the power to decide.”

The alternative to relying on market choices is to relinquish the freedom to make
our own choices. It’s clear that many environmental activists would prefer that gov-
ernment policynakers direct energy policy for the “good” of the environment.

On what grounds can they assert that government policymakers have the ability
to make the right choices?

Covernment decision-making can’t point to the same record of success that pri-
vate ecconomic evolution can. In The March of Folly, noted historian Barbara
Tuchiman begins by stating: “A phenomenon noticeable throughout history regardless
of place or period is the pursuit by governments of policies contrary to their own
interests. Mankind, it seems, makes a poorer performance of government than of
almost any other human activity.”?

The voters in all developed countries are clamoring for more effective govern-
ment. But as Peter Drucker points out:

“We do not have a theory of what government can do. No major politi-
cal thinker—at least since Machiavelli, almost 500 years ago—has
addressed this question. All political theory, from Locke on through The
Federalist Papers and down to the articles published by today’s liberals
and conservatives, deals with the process of government: with constitu-
tions, with power and its limitations, with methods and organizations.
None deals with substance. None asks what the proper functions of gov-

ernment might be and could be. None asks what results government
should be held accountable for,”

We know from experience that government does not make effective long-term
economic decisions. Before the economic failure of Eastern European communism,
many thought that a centrally planned economy could deliver economic resources
more efficiently. But as FA. Hayek wrote in The Fatal Conceit: “This notion appears
eminently sensible at first glance. But it proves to overlook the facts ... that the total-
ity of resources that one could employ in such a plan s simply not knowable to any-
body, and therefore can hardly be centrally controlied.”® By its very nature, an econ-
omy that is evolving-—that is developing new technologies and new products, phasing
out obsolete ones and relying on the market for signals in order to change—cannot
be planned, and the entire rationale for centralized decision-making collapses.’

Some fear that our future will always be in some ways uncertain, unknowable.
Former Secretary of Energy Jim Schlesinger reminds us that when it comes to long-
range planning, a “Cook’s Tour” approach—like a vacation where every step is laid
out in advance-—isn’t the best way to go. A better paradigm is “Lewis and Clark”
planning——named for the explorers. Lewis and Clark made decisions on which way to
go at every fork. With uncertainty, you get where you want to go best by evaluating
new information all the time and making decisions along the way. The future is uncer-
tain, but you are adapting as new information comes to light.

Based on history, we can have confidence that Americans will make the right deci-
sions through the free market system that has served our nation so well. The element
of uncertainty is anathema to some. Yet, the essence of liberty is taking risks and
embiacing uncertainties.
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