Letters

Long-Term Energy Solutions: The Truth
Behind the Silent Lie

he average reader of Albert

Bartlett’s article “Thoughts on
Long-Term Energy Supplies: Scien-
tists and the Silent Lie” (PHYSICS
TODAY, July 2004, page 53) may not
know that Thomas Robert Malthus
anonymously published “An Essay
on the Principle of Population as It
Affects the Future Improvement of
Society” in 1798. In it, he argued
that population tends to increase
faster than food supply and that,
consequently, humanity should an-
ticipate a future of subsistence living
unless extraordinary measures are
taken to control population growth.
In a later revision of the essay,
Malthus was somewhat more san-
guine. Now, 200 years of history
have certainly proven his thesis in-
correct, at least in the context of
market economies. Food has never
grown scarce in modern market
economies. Today, more people are
fed more affordably and with larger
varieties of food than ever before.
Rather than starvation, the greatest
food-related problem of modern soci-
eties is obesity!

It is therefore inexplicable that
some people cling to the Malthusian
logic when discussing modern eco-
nomic issues. Bartlett argues that
the conditions of the energy market
call for a halt in population growth.
Yet no economic data exist to sup-
port his claim. Although market dy-
namics occasionally impact the world
economy otherwise, the downward
overall trend in the real price of en-
ergy indicates faster growth in the
supply curve than the demand curve.

In the past decade, energy has
been cheaper than in previous
decades even as total energy demand
has grown to historic highs. Bartlett
presents data indicating that world
per capita petroleum consumption
grew steadily through the period of
US energy price regulation in the
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1970s and has declined since the
Carter administration’s deregulation
late in that decade. He incorrectly
suggests that the data are evidence
of production limitations “as produc-
tion struggles to keep up with grow-
ing demand.” However, his sugges-
tion could only be supported if prices
had been rising during the entire pe-
riod. In fact, the declining price
trend during that time is evidence
that per capita demand for petro-
leum was slowing even while sup-
plies were plentiful. Bartlett unwit-
tingly contradicts his own thesis.

An important lesson following the
deregulation policy of the late 1970s
is that energy demand is quite elas-
tic, meaning demand is flexible and
responds readily to price (supply)
change. Markets can accommodate
limitations in energy resources with-
out a halt in population growth.
However, conventional fossil fuel re-
sources are quite substantial: one
hundred to several hundred years of
current world consumption rates and
growing, as technologies improve.
Additionally, as Bartlett notes, un-
conventional fossil fuels, such as
heavy oil, tar sands, shale oil, repre-
sent an even larger resource. Al-
though those resources are accessi-
ble with modern technology, future
prices and improved technology will
dictate when they may be produced
profitably. Nuclear fission technology
brings another vast energy resource
to market. The combined energy re-
sources that are accessible with
modern technologies, including
breeder reactors, represent at least
1000 years of world energy demand,
more than enough to accommodate
market-controlled consumption
growth for a long time.

Physicists and engineers continue
to work on promising new energy
technologies. Thermonuclear fusion
technology will some day bring a
well-known but presently inaccessi-
ble energy resource to market. The
deuterium in the world’s oceans rep-
resents an energy resource equal to
10 billion years of current world an-
nual energy consumption.

Just as Malthus could not envi-
sion modern agricultural productiv-
ity, the most advanced scientists of
his time couldn’t possibly have been

cognizant of the vast energy re-
sources available today, much less
the concept of nuclear energy. It is
superfluous to suppose a Malthusian
thesis today in the case of energy re-
sources and conclude that population
growth must halt.

Nonetheless, market economies
have a vital part in our avoiding the
world that Malthus predicted. In the
alternative—socialism—shortages
can be expected regardless of popula-
tion size; witness North Korea and
the former Soviet Union. The
tragedy of the periodic reemergence
of the Malthusian thesis is that its
advocates may have an impact on
people unprepared to understand its
flaws. The response can hamper lib-
eral market economies and encour-
age socialist policies.

Mark Meier
(mameier@pdq.net)
Houston, Texas

Ibert A. Bartlett claims that pop-

ulation growth is a major cause
of societal problems. He goes on to
state that physicists need to send
the message to the public that solv-
ing the problems of carbon dioxide
emissions and energy consumption
requires the stopping of population
growth. However, he fails to report
that the world population growth
rate is already falling. According to
the US Census Bureau, the rate of
world population growth peaked in
1963-64 at 2.2%; it is now around
1.3%. Even the absolute annual in-
crease in population is declining,
having peaked in 1989-90 at 87.4
million. Currently, world population
is increasing by about 74 million
people annually; the growth rate is
expected to continue falling for the
foreseeable future.

The Census Bureau also reports
that some projections show world
population hitting a peak of less
than 10 billion at some point in the
next century.! Moreover, Bartlett’s
figure of 1% growth for the US in-
cludes growth from immigration,
which has no bearing on world popu-
lation growth. When immigration is
excluded, the US population growth
rate is only about 0.54%, and it, too,
is decreasing.? Although the conse-
quences of “steady, exponential
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growth” are serious, that is not the
type of growth displayed by the world
population.

Population stabilization will not
solve the problem of energy consump-
tion, though. Bartlett reports that en-
ergy consumption will increase by
59% between 1999 and 2020; that
percentage greatly exceeds the ex-
pected growth in population. As the
developing world seeks economic
growth, we can expect energy con-
sumption to continue to increase
at a huge rate.

Given the decreased population
growth, it seems unlikely that we can
solve the world’s energy problems by
blaming them on population pres-
sure. In fact, it appears that only the
most draconian population control
measures could possibly make the
supplies of fossil fuels last longer.

We are guaranteed to run out of fossil
fuels because their supply is finite
and more countries want increased
access to them. If economic growth

is to continue, we need to encourage
conservation of energy resources,
make our energy use more efficient,
and look for replacements for de-
pleted fossil fuels.
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Douglas Davidson
(davidsond@bhc.edu)
Black Hawk College
Moline, Illinois

Ibert Bartlett’s emotional update

of the 1798 essay by Thomas R.
Malthus does not mention several
contemporary facts.

Recently I was studying some data
on modern Russia. Now, after the
breakup of the Soviet Union, the
Russian Federation is experiencing
the most massive population decline
in recent centuries. Then I looked at
Germany, now part of “old Europe.”
Particularly in the east, the govern-
ment is quietly tearing down massive
apartment complexes because there
are no people to live in them or the
people have moved west. And Japan
is rapidly becoming the oldest popula-
tion in the world because of the coun-
try’s avoidance of fresh, young faces.
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I began to wonder if Bartlett has
ever paid attention to Charles Dar-
win. One of Darwin’s great principles
would seem to be that a species that
fails to reproduce dies. Does Bartlett

problem of finite resources seems in-
tellectually irresponsible. Bartlett
cites the ideas of mathematician
Robert Malthus as obvious truth, but
dismisses economist Julian Simon

as a “nonscientist,” even though
Simon’s field of study is precisely
concerned with the way humans
manage scarce resources. Mathe-
maticians and physicists may be
very good at applying mathematical
models to situations controlled by
predictable forces, but they should
show some deference to “nonscien-
tists” who have more experience

really want that to happen to us?
Frank R. Haig
(thaig@loyola.edu)
Loyola College
Baltimore, Maryland

he article by Albert Bartlett

causes me great concern. The
suggestion that stopping population
growth is necessary to address the
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dealing with the intelligent actions
of humans.

Bartlett’s attitude toward human
freedom and human life is most dis-
turbing. While chastising physicists
for not telling people the truth about
the need for population control,
Bartlett is careful not to spell out ex-
actly what population control en-
tails. How does he intend to prevent
too many children from being born?
Will he ask people to please have
only as many children as he tells
them? Undoubtedly, some force from
outside families would need to con-
trol their growth. Most likely, the
government would have to impose
penalties on individuals who have
more than the allotted number of
children. The idea of such a restric-
tion on our freedom should make
good Americans sick to the stomach.

Would Bartlett have the govern-
ment throw the parents of “extra”
children in jail? Should they pay a
fine, so that the rich will pay money
and the poor will pay Bartlett’s inhu-
mane cost? Perhaps the US should
follow the lead of nations like China,
where women have been forced to
have abortions. Or maybe it should
leave the children alone but kill the
parents.

I suggest that consideration of the
need for population control is more
related to economics than to physics.
In truth, however, it ranges even be-
yond that field: It calls into question
the moral beauty of human life and
the importance of human freedom.
Let us keep this in mind as we pon-
der the wisdom of a vague notion of
population control.

Gregory Weston
(gdweston@holycross.edu)
College of the Holy Cross
Worcester, Massachusetts

Icommend Albert Bartlett for dis-
cussing the problem of overpopula-
tion. In my experience, scientists al-
most universally agree that the
problems of resource depletion and
environmental degradation are in-
trinsically linked to population
growth. And yet, more than 30 years
after a US government report con-
cluded that “no substantial benefits
would result from continued growth
of the nation’s population,” there is
virtually no public discourse of the
problem, at least in the US. The ob-
vious reason for that lack is the
rightward drift of the political center
of mass over the past few decades,
which has led to equating family
planning with abortion.

The concept of family planning
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has broad general approval in the
US. This is evident in that 90% of
women in this country give birth to
three or fewer children in their life-
times. The vast majority of Ameri-
cans are exercising birth control, be
it by abstinence, contraception, or
abortion. They are asking, “What is
the optimal number of people for my
family?” And once they have an an-
swer, they’re taking steps to reach
that goal. The goal of concerned sci-
entists should be to persuade Ameri-
cans to ask the same question, not
just for their families but for the
nation and the world. Breaking the
silence on overpopulation will no
doubt draw attacks from a vocal
minority, but if there is one thing
science should stand for, it is open
debate of the facts. To remain silent
is to abandon our responsibility to
future generations.

Reference
1. Commission on Population Growth
and the American Future, Population
and the American Future, rep. com-
missioned by President Richard M.
Nixon on 18 July 1969, US Govern-
ment Printing Office, Washington, DC
(1972). Available at http://www
.population-security.org/rockefeller/
001_population_growth_and_the_
american_future.htm.
Brian Cluggish
(cluggish@at-sd.com)
Archimedes Technology Group
San Diego, California

Will unchecked population growth
catastrophically exhaust fossil
fuels? France generates 77% of its
electricity from nuclear power
plants, while the US generates only
20%. Why? Because France has se-
verely limited fossil fuel resources.
The US has 5% of the world’s popu-
lation but consumes 40% of fossil
fuels. Working on the numerator
rather than the denominator of per
capita fossil fuel consumption seems
more humane and practical. More
important, there is no compelling
reason to sustain such a heavy re-
liance on a power source that has
devastating health, safety, environ-
mental, and geopolitical impacts.
Nuclear, solar, and wind energy
are far safer and cleaner than, and
economically competitive with, fossil
fuels for electricity production. The
existing power grid might allow local
hydrogen generation by electrolysis
for use as a transportation fuel along
with biofuels. Legislation and tax
policies could easily and gradually be
initiated to encourage clean and car-
bon dioxide—neutral electricity and

transportation fuel production and
discourage fossil fuel consumption.
Making these energy sources even
safer and more economical would
seem a better thing for physicists to
set their minds to than playing God
with world populations. There is also
much to do in educating the public
about the relative risks of various
energy sources.
David J. Wesolowski
(wesolowskid@ornl.gov)
Oak Ridge National Laboratory
Oak Ridge, Tennessee

t is surprising and distressing that

both Albert Bartlett’s article and
“Basic Choices and Constraints on
Long-Term Energy Supplies”
(PHYSICS TODAY, July 2004, page 47)
by Paul B. Weisz completely ignore
energy efficiency as a factor in long-
term energy supply needs, and that
the reviewers of these articles appar-
ently did not point out this omission.

Failure to account for energy effi-
ciency in a meaningful way renders
the rest of both articles virtually ir-
relevant. The Bush administration’s
National Energy Plan states that en-
ergy use per gross domestic product
declined 42% from 1973 and argues
that about two-thirds of the reduc-
tion is due to energy efficiency.
Other estimates give a larger per-
centage. Thus, energy efficiency has
been the largest new energy source
in the US, even without much atten-
tion from national policymakers.

If energy consumption continues
to grow parallel to population or to
the economy as the Energy Informa-
tion Administration (EIA) forecasts
suggest, then the tradeoffs and sce-
narios presented in both articles
could have some validity. However, if
energy consumption in the US or the
world levels off or declines, either ab-
solutely or relative to population, the
results will be drastically different.

Several studies, including the
very detailed America’s Energy
Choices,' show that declining energy
demands are consistent with, and
supportive of, continued economic
growth. Witness the history of en-
ergy consumption in refrigerators: In
1973, they were the largest user of
household electricity in the US, but
their absolute use of electricity has
declined as a result of a more than
fourfold efficiency increase. (The
price of a refrigerator dropped
twofold during that period as well.)
This example shows how large an
error one would make ignoring effi-
ciency or treating it as a 20% effect,
as Weisz offhandedly suggests. If re-
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Readings on Energy
Efficiency

» Solar Energy Research Institute, A New
Prosperity: Building a Sustainable En-
ergy Future—The SERI Solar/Conserva-
tion Study, Brickhouse, Hanover, MA
(1981).

» S. Bernow et al., Energy Innovations:
A Prosperous Path to a Clean Environ-
ment, Alliance to Save Energy, Ameri-
can Council for an Energy Efficient
Economy, Natural Resources Defense
Council, Tellus Institute, Union of Con-
cerned Scientists, Washington, DC
(1997).

» Inter-Laboratory Working Group on En-
ergy Efficient and Low-Carbon Tech-
nologies, Potential Impacts of Energy Ef-
ficient and Low-Carbon Technologies
by 2010 and Beyond, US Department
of Energy, Washington, DC (September
1997).

P Inter-Laboratory Working Group, Sce-
narios for a Clean Energy Future, Oak
Ridge National Laboratory and
Lawrence Berkeley National Laboratory
(2000).

frigerator energy use had followed
pre-1973 trends and forecasts by
EIA’s predecessor agencies until now,
the appliances would be consuming
150 gigawatts of peak power nation-
wide compared to the actual value of
less than 30 GW. If similar policy at-
tention were applied to the other
uses of energy, similar results would
be obtained.

The implicit assumption behind
these articles is that the choice of en-
ergy production is of policy interest,
but the choice of energy consumption
is beyond policymakers’ control. If
anything, in the globalized market
economy of the 21st century, the re-
verse is true: Governments have
demonstrated their ability to cause
dramatic reductions in energy de-
mand without economic sacrifice. For
example, California has held its per
capita electricity consumption stable
or at a slight decline for the past 30
years, under both Republican and
Democratic leadership, while in the
rest of the US, with slower economic
growth, consumption per capita has
increased 50%. In contrast, markets,
and not government policies, have
had a bigger say in determining the
sources of energy supply.

As physicists, we pride ourselves
on our ability to solve problems by
first asking the right question and
then seeking answers. Both articles
fail primarily by asking the wrong
question, namely, What can we, the
government, do about energy use that
rises inexorably with population (or
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with economic growth)? But a
broader and more effective reframing
of the question is, How can policy-
makers provide for the level of energy
services that the market demands at
the lowest cost? Studies that attempt
to answer the first question arrive at
substantially more pessimistic an-
swers than those that attempt to an-
swer the second. The reframing pro-
vides more degrees of freedom in
which to search for good results.

Enlightened energy efficiency pol-
icy can have much greater effects on
the problems addressed in these ar-
ticles than any of the solutions or
scenarios that the authors pre-
sented. It is sad to see how efficiency
issues were ignored.

Reference
1. A. Meyer et al., America’s Energy
Choices, Union of Concerned Scien-
tists, Cambridge, MA (1991).
David B. Goldstein
(dgoldstein@nrdc.org)
Natural Resources Defense Council
San Francisco, California

Paul Weisz’s article on long-term
energy supplies (PHYSICS TODAY,
July 2004, page 47) states that ura-
nium resources with breeder reac-
tors could provide the world’s energy
needs for “hundreds of years.” That
is a gross underestimate. The world’s
energy needs could be provided by
uranium-fueled breeder reactors for
the full billion years that life on
Earth will be sustainable, without
the price of electricity increasing by
more than a small fraction of 1% due
to raw fuel costs.!

The error in Weisz’s calculation is
that he is referring to uranium avail-
able at its present price, $10-20 per
pound. But in breeder reactors, 100
times as much energy is derived
from a pound of uranium as in pres-
ent-day light water reactors, so we
could afford to use uranium that is
100 times as expensive.

The cost of extracting uranium
from its most plentiful source, seawa-
ter, is about $250 per pound—the en-
ergy equivalent of gasoline at 0.13
cent per gallon! The uranium now in
the oceans could provide the world’s
current electricity usage for 7 million
years. But seawater uranium levels
are constantly being replenished, by
rivers that carry uranium dissolved
out of rock, at a rate sufficient to pro-
vide 20 times the world’s current
total electricity usage. In view of the
geological cycles of erosion, subduc-
tion, and land uplift, this process
could continue for a billion years with
no appreciable reduction of the ura-

nium concentration in seawater and
hence no increase in extraction costs.

Reference
1. B. L. Cohen, Am. J. Phys. 51,75
(1983).
Bernard L. Cohen
(blc@pitt.edu)
University of Pittsburgh
Pittsburgh, Pennsylvania

he articles dealing with popula-

tion growth and energy make
claims that are sadly pessimistic,
but fortunately wrong. Albert
Bartlett takes issue with economist
Julian Simon while fawning over
Malthus. Readers should recall Paul
Ehrlich’s book The Population Bomb
(Ballantine, 1968; Buccaneer Books,
1995). Thirty years ago, Ehrlich
made many of the same arguments
as Paul Weisz and Bartlett. Julian
Simon made a now-famous wager
with Ehrlich regarding the prices of
five commodities in the future. Ac-
cording to basic economic theory, the
price of goods will increase as the
available supply decreases. Ehrlich
predicted severe shortages and cost
increases. Simon claimed that tech-
nology and efficiency would more
than make up for increased popula-
tion and that prices would fall.
Ehrlich was wrong; Simon was right.
Today, the cost of energy in constant
dollars is less, not more, than it was
20 years ago. Throughout the past
three decades, it has been Malthu-
sian theory that is in error. Calling
Simon “egregious” in his correct pre-
diction does not erase the facts about
energy efficiency.

What amazes me is the small
scope in which Weisz and Bartlett
limit analysis. As physicists, we
should be touting the long-term po-
tential for nuclear energy. However,
Bartlett restricts his analysis to fos-
sil fuels and Weisz writes only two
sentences about US uranium—Iless
than 3% of total world production.
Bartlett complains about “nonscien-
tists with academic credentials,” but
it appears that he is a noneconomist
with physics credentials. By looking
at people and energy as some sort of
equation to be balanced, the authors
ignore the social and economic incen-
tives that cause humanity to become
more innovative and efficient as
needs and supplies dictate. We
should embrace future growth with
optimism.

Eric Swager
(eswager1@go.com)
Chelsea High School
Chelsea, Michigan
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Our present energy situation has
a much more pressing aspect
than those considerations presented
by Paul Weisz and Albert Bartlett.
By the end of this century, fossil
fuels will likely be gone. Making the
transition from our overwhelming
dependence on oil will be a wrench-
ing adjustment for our civilization.
The current emphasis on eco-
nomic globalization, though, will un-
necessarily and dangerously exacer-
bate that transition. That
globalization depends on inexpensive
transport and will require massive
amounts of transportation fuels; its
promotion at a time when we are al-
ready facing a worldwide energy cri-
sis is irresponsible. We must con-
sider how to limit the process of
economic globalization to avoid mak-
ing the transition at the end of the
oil age even more horrendous.
Caroline L. Herzenberg
(carol@herzenberg.net)
Chicago, Illinois

Something unanticipated and
quite remarkable happened in
England in the second half of the
20th century: People began getting
married later in life and having

http://www.physicstoday.org

fewer children. The population
growth rate in Western Europe is
now close to zero; any increase in
population comes from immigration.
We in the US are approaching the
same situation.

Social scientists who study popu-
lation growth believe the remarkably
low birthrate is most closely corre-
lated with increased education
level—especially that of women. We
are not left with the Dismal or the
Utterly Dismal Theorem, but with
the Moderately Cheerful Form:
Something other than misery and
starvation has been found that will
keep a prosperous population in
check.

Paul Weisz concludes that an ur-
gent commitment to solar and nu-
clear energy technology is needed.

I certainly agree, not because fossil
fuels will run out eventually, but be-
cause the level of air pollution is now
simply unacceptable. In the 1980s,
the US closed down a nuclear power
plant on Long Island, New York. It
cost billions to build and was never
allowed to generate power. When a
Long Island politician was asked
about this, he replied, “If we save
one life, it is worth the money.” A

year later, an explosion at a natural
gas power plant in Manhattan killed
two people, and the Upper East Side
was without power for 10 hours. The
headlines, of course, decried the
power outage, not the loss of life.

If people are told that they must
either allow construction of a nu-
clear power plant or turn off their
air conditioners, the political move-
ment to build nuclear power plants
will be swift and vast. Until then, we
on Long Island will generate power
with fossil fuels.

William Morse
(morse@bnl.gov)

Brookhaven National Laboratory
Upton, New York

Bartlett replies: The appealing
assertion that Thomas Robert
Malthus has been proven wrong de-
nies a fundamental mathematical
truth. Malthus recognized that the
growth potential of population is
greater than that of food production;
that realization led him to predict
widespread starvation. Mark Meier
writes that Malthus has been proven
wrong because “food has never
grown scarce . . . [and] today, more
people are fed more affordably and
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with larger varieties of food than
ever before.” However, global agricul-
tural scientists report that, despite
all manner of scientific and techno-
logical advances in agriculture,

increases in food production, per
hectare of land, have not kept
pace with increases in population,
and the planet has virtually no
more arable land or fresh water to
spare. As a result, per-capita crop-
land has fallen by more than half
since 1960, and per capita produc-
tion of grains, the basic food, has
been falling worldwide for 20
years. . . . The World Health Or-
ganization estimates that more
than 3 billion people are malnour-
ished. . . . This is the largest num-
ber . . . of malnourished people
ever reported.!

Malthus’s prediction is now be-
coming reality. In addition, the ob-
servations of those agricultural sci-
entists bear out Kenneth Boulding’s
elaboration of Malthus’s idea: “The
final result of [technical] improve-
ments . . . is to increase the equilib-
rium population, which is to increase
the sum total of human misery.”

A similar thing seems to be hap-
pening in petroleum production. My
graph (page 54 of the July article)
showed that world per capita petro-
leum production has declined signifi-
cantly since it peaked in the 1970s
at about 2.2 liters per person-day.
That decline is clear evidence that
the numerator, production, is grow-
ing less rapidly than the denomina-
tor, population; and as Douglas
Davidson reports, the growth rate
of the denominator is decreasing
significantly.

Two possible explanations come to
mind for such a drop in the growth
rate of petroleum production: either
declining demand “while supplies
were plentiful,” as Meier suggests, or
declining growth in production that
is expected as production approaches
the top of the Hubbert peak, the
point at which world oil production
reaches its maximum and starts its
inevitable long-term downward
trend. Many scientific analyses sug-
gest that the peak will occur within
the next decade or two,? which is
consistent with my interpretation
that the observed decline in the
growth of world per capita petroleum
production is mainly due to the ap-
proaching maximum of world petro-
leum production.

These observations are reflected
in news stories such as one from a
Boulder, Colorado, newspaper in
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mid-September: “Oil prices have
soared in recent months because of
the extremely thin margin of spare
output capacity worldwide and fears
of supply disruptions around the
globe.”™ I can’t see that this “unwit-
tingly contradicts” my thesis, as
Meier says. These food and petro-
leum data combine to exacerbate the
Malthusian picture. Note that mod-
ern agriculture has been referred to
as the use of land to convert petro-
leum into food.

The tragedy is not a periodic re-
emergence of the Malthusian mathe-
matical truth. The tragedy is our
continued eagerness to ignore that
truth. We do so at great peril.

It is irresponsible for scientists to
suggest that the large tabulated
total energy content of biomass, oil
shale, oil sands, heavy oil, and nu-
clear fission can cover world energy
demand for the long-term future.
Meier suggests that these sources
“represent at least a thousand years
of world energy demand.” Such sug-
gestions should not be made until
the public is aware of thoughtful es-
timates of the net energy gained in
extracting and consuming each of
these resources, the necessary costs,
in time and dollars, to develop them
on a scale sufficient to affect global
energy needs, the environmental and
human costs of their development
and use, and the secondary human
and systemic problems that will pre-
dictably result when the enormous
capital resources needed for develop-
ment are diverted from traditional
investment channels.

Douglas Davidson is correct that
the “world population growth rate is
already falling.” However, current
projections suggest that world popu-
lation will grow from the present 6.3
billion to between 9 billion and 11 bil-
lion before it stabilizes late in this
century. Does anyone think that a
world of even 9 billion people will be
a better, more just, or more peaceful
world? And Frank Haig is ahead of
his time, worrying about extinction
when the world population is growing
by about 75 million people per year.

As David Goldstein observes, the
technological potential for improved
efficiency of energy use is enormous.
But technology brings new ways to
consume energy as well as to con-
serve it. If we are going to stretch the
lifetimes of fossil fuels “consistent
with geophysical constraints,” we
must recognize the constraints and
then combine the effects of technology
and population growth so that there
is a decline in total annual energy

use;’ that achievement will almost
certainly require stabilizing popula-
tion at the earliest possible date.

Much has been published about
the growing problems associated with
global warming. The following truth
is self-evident: If any fraction of the
observed global warming is due to
human activities, then this consti-
tutes positive proof that the human
population, living as it does, has ex-
ceeded Earth’s carrying capacity—a
situation that is not sustainable.

In his 1966 acceptance speech for
the Planned Parenthood Federation
of America’s Margaret Sanger
Award, the great humanitarian Mar-
tin Luther King Jr spoke about the
population problem:

Unlike plagues of the dark ages
or contemporary diseases we do
not yet understand, the modern
plague of overpopulation is solu-
ble by means we have discovered
and with resources we possess.

What is lacking is not sufficient
knowledge of the solution, but uni-
versal consciousness of the gravity
of the problem and education of
the billions who are its victims.

When scientists seek solutions
to problems caused by population
growth, it is professionally unethical
not to list stopping population
growth as a central part of the solu-
tions. If scientists don’t speak out,
who will?
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Weisz replies: My article exam-

ines the magnitude of available
energy sources for the support of the
growing human population. Express-
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ing that magnitude in terms of
human lifetimes indicates the ur-
gency for remedial actions in tech-
nology and social behavior, since
those actions themselves take a mat-
ter of lifetimes to accomplish.

Bernard Cohen and Eric Swager
both point to the large potentials of
nuclear energy. My article points out
the large potential longevity capabili-
ties of nuclear fission energy for “hun-
dreds of years,” and leaves the num-
ber of hundreds unspecifically large!

Cohen also mentions the potential
of harvesting uranium from the
ocean, where it is present in a few
parts per billion concentration. How-
ever, important basic thermody-
namic and mass transport rate con-
straints limit the economics and
feasibility of concentrating highly
dispersed matter. I have discussed
those constraints relative to the
analogous proposal by Fritz Haber,
inventor of ammonia synthesis, for
harvesting gold from the oceans to
pay Germany’s World War I debts.!

An energy unit—be it an erg,
joule, BTU, or other—describes a de-
finitive amount of energy. Many dis-
cussions concerning future energy al-
ternatives predict their energy costs
in currency units, that is, dollars.

Unfortunately, the value of the dol-
lar itself depends on many factors:
human choices, accounting proce-
dures, economic policies, and, most
importantly, the then prevailing en-
ergy availability.

David Goldstein discusses an en-
ergy efficiency defined by the ratio of
the economic parameter gross domes-
tic product to the amount of energy
consumed. GDP is measured in cur-
rency units. It adds the dollars trans-
acted in the goods sector, which in-
cludes agriculture, mining, and
manufacturing, and those in the serv-
ice sector—for example, informa-
tional, financial, and insurance serv-
ices and entertainment. Energy
consumption for services is lower
than for goods. Thus, as long as I
have adequate per capita energy for
my food, housing, and other essential
goods, I can spend many more dollars
on services and entertainment, which
results in a higher GDP-to-energy
ratio. Current per capita energy
availability is adequate, with the US
having the highest availability; thus
people are free to expend currency for
many activities beyond necessities.

My analysis deals with the basic
scientific and arithmetic choices and
limitations of energy resource supply

alternatives that are available to
sustain the prevailing course of en-
ergy demands and the conceivable
lengths of time. It serves as a basic
guide to understanding the existing
challenge of providing for humanity’s
future energy supply.

It is extremely unlikely that the
long prevailing trend of increasing
energy demand will be voluntarily
modified to substantially impact the
adequacy or lifetime of current en-
ergy supplies. By way of example,
just halting the growing rate in en-
ergy demand due to population
growth alone would require a 20%
reduction in total energy use—that
is, in all energy-consuming technolo-
gies and human activities—to be
continually repeated in less than 20-
year intervals.

Refrigerators are an example of
greatly improved energy efficiency.
However, the technological capabili-
ties of efficient heat removal have also
created broad demand for air-condi-
tioning, which has become a “neces-
sity” humans are unlikely to give up.

David Goldstein is engaged in some
important activities in both the energy
efficiency and human behavior cate-
gories; he has my enthusiastic sup-
port. Like him, I also have experienced

:ru'rjajju.u ]-IIEJ j|_m|ll EECETTEE N '||||:||.'|=|r' 7
AT AT TEECETTCE R T CENATACEE
L AT TEET TR 1 0 RS YE LTI e
JJu.l.u:.gu u I.i_-l ; ;

* Plco-gecond Oeteciar Modo ez and MLP2
= TCSFPC elecimonlcs

= Pouier Supplles.. .

JUlwou raed and Wora!

And Al theee eomponendz are {ime, qual iy and perdormance periected
gince they are componends af our elale-ni-the art, 1BH liletime sy=lems.
Call s moW ar browse cur Wehssbs tn make your resesne faster

and more accurate.

Circle number 11 on Reader Service Card

Exiom inc

RGA+lon Gauge+Pirani

Raxsidual Gas &nalyzer Plus......

"Thewss yangss v @ wirgghs probe with o 2 3
*& sl | permiliol cndned ek dhivees s praha
“REFAF conneaion i your o,

"ompinte oporatian undner Exinm sindmas sofwane
"Immicdiatc starup wsing the buik o gouc.
*Aulomalc o gaugs aporlan.

A bamalic resdes yas analyeer opsealion.
G wpnikping oy Uns Dk

‘&l w rarcidiad A B peabacked Al ik
“Antnranging, high stahity, and high scnsitthy,

Three gauges In one extraordinary paciage.
Lxtorr 15 an outstanding vacuum measurcment value,

100 amu for $3450(u.5. list)

BT Codumitda Rrod

Hew Kersingion, PA TR0
Tl sa-a5e-0n  Faoe r2d-550 502

torr

I Mg,

Qur Website is
WANW TR

Circle number 12 on Reader Service Card



how ongoing creative achievements
are silently absorbed. They generate
new and more energy uses that do not
noticeably affect net reduction in total
energy demand. I was part of a Mobil
Corp team that created new catalytic
technologies for generating fuels and
other products while using 20-30%
less petroleum. That work has become
a silent dent in the statistics of rising
energy demand.

As to policy and governments, the
most important current need is edu-
cation of all citizens and policymak-
ers (which, in a democracy, should be
synonymous). That education must
include the most basic ingredients of
the physical sciences and arithmetic
and their relevance to society’s func-
tioning and survival.
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Ben Franklin in His
Own Words

think it might be more difficult
than is supposed in King Wie-
mann’s letter (PHYSICS TODAY, May

2004, page 18) and Neal Lane’s arti-
cle (October 2003, page 41) to decide
how a historical figure like Benjamin
Franklin might act if present today.
One cannot say what the distin-
guished dead would have said. Even
what they have said does not always
form a consistent whole, nor is it
necessarily all wise or even ad-
mirable.
Brian Sutcliffe
(bsutclif@ulb.ac.be)
Université Libre de Bruxelles
Brussels, Belgium

ing Wiemann (PHYSICS TODAY,

May 2004, page 18) objects to
the view of Neal Lane (October 2003,
page 41) that Ben Franklin would
encourage scientists to become social
activists. Instead, Wiemann asserts
that Franklin, as a “self-made man,”
would “argue that individuals are re-
sponsible for their own lives and ac-
complishments, unaided—and unfet-
tered—by government.” Here are a
couple of pertinent statements by
Franklin himself. In 1783, Franklin
wrote in a letter to Robert Morris,
US finance minister:

All the property that is necessary
to a man for the conservation of
the individual and the propagation
of the species is his natural right,

which none can justly deprive him
of: But all property superfluous to
such purposes is the property of
the public, who by their laws have
created it, and who may therefore
by other laws dispose of it, when-
ever the welfare of the public shall
demand such disposition. He that
does not like civil society on these
terms, let him retire and live
among savages.

In his will in 1790, explaining why
he established a trust to encourage
public service, Franklin wrote, “I
wish to be useful even after my
death, if possible, in forming and ad-
vancing other young men that may
be serviceable to their country.
Dudley Herschbach
(herschbach@chemistry.harvard.edu)
Harvard University
Cambridge, Massachusetts

Correction

August 2004, page 31—The caption
for the bottom left picture has the
names reversed. Juan Guillermo
Diaz Ochoa, a Colombian student at
the University of Mainz in Germany,
is on the right and Kamran-ul-Hasan
of Pakistan’s Ghulam Ishaq Khan
Institute of Engineering Sciences
and Technology is on the left. |
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