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Science and Public Policy*

Over the past 30 or 40 years the dire predictions of self-appointed

environmentalists have seldom come to pass. In recent testimony before

Congress, science author Ronald Bailey observed that this is not sur-

prising, inasmuch as the Cassandras typically ignore or misunderstand

how humans interact with the natural world and with each other. A

large part of this wrong headedness is simple ignorance of economics.

My name is Ronald Bailey. I am the
science correspondent for the public policy
magazine Reason and I have written and
reported on scientific and environmental
policy for more than two decades for vari-
ous publications. I am also an adjunct
scholar at the Cato Institute and at the
Competitive Enterprise Institute. I am the
author of one book on environmental pre-
dictions and policy (Eco-Scam: The False
Prophets of Ecological Apocalypse, St.
Martin’s Press, 1993). I am also the editor
for three books on environmental issues:
The True State of the Planet, Free Press,
1995; Earth Report 2000: Revisiting the
True State of the Planet, McGraw-Hill,
2000; and Global Warming and Other
Eco-Myths, Prima Publishing, 2003.

Since this hearing is devoted to trying
to assess the impacts of scientific infor-
mation on public policy, I think that look-
ing back at the forecasts of what the state
of the planet was predicted to be at the

end of the last millennium would be a
good place to start. Here I will be looking
chiefly at past predictions dealing with
three topics: depletion of nonrenewable
resources, global population growth and
famine, and projected rates of species ex-
tinction.

Nonrenewable Resources

First, let us look at concerns over de-
pleting so-called nonrenewable resources.
This thesis was most famously pro-
pounded in the 1972 Limits to Growth re-
port to the Club of Rome and later in Presi-
dent Jimmy Carter’s Global 2000 report.
The Limits to Growth thesis got a big boost
when the Arab countries unleashed their
oil embargo in 1973. It didn’t hurt that the
Limits to Growth report was also featured
on the front page of the New York Times
when it was released. Ultimately, the re-
port sold 10 million copies worldwide.

The Limits to Growth report includes
a table listing all the resources that were
supposedly going to run out. The report’s
authors projected that, at the exponential
growth rates they expected to occur,
known world supplies of zinc, gold, tin,
copper, oil, and natural gas would be com-
pletely exhausted in 1992.

Harrison Brown, a respected member
of the National Academy of Sciences, pub-
lished predictions in Scientific American
in 1970 which estimated that humanity
would totally run out of copper by 2000,
and that lead, zinc, tin, gold, and silver
would all be gone by 1990.

In 1976, MacArthur Foundation Fel-
low and Heinz Award in Environment lau-
reate Paul Ehrlich chimed in with his book,
The End of Affluence. He stated that “be-
fore 1985 mankind will enter a genuine
age of scarcity...in which the accessible
supplies of many key minerals will be fac-

ing depletion.” In 1980, the Carter admin-
istration issued its gloomy Global 2000
report, which projected that the price of
oil in 1995 would be $40 per barrel in
1979 dollars.

In the 1990s, textbooks like The United
States and Its People told impressionable
schoolchildren that “some scientists esti-
mate that the world’s known supplies of
oil, tin, copper, and aluminum will be used
up within your lifetime.” Another text-
book, Concepts and Challenges in Earth
Science, asserts that once “nonrenewable
resources are used up, their supplies are
gone” (just try arguing with logic like
that!). A science text, Biology, An Every-
day Experience, connects the dots to draw
the obvious conclusion: “Governments
must help save our fossil fuel supply by
passing laws limiting their use.”

I did a series of reports when I was at
Forbes magazine in 1990. I went up to
MIT to interview Professor Jay Forrester
and asked him, “I re-read the Limits to
Growth report; what happened?” Basi-
cally, Professor Forrester, who was the
godfather of this project, looked at me
and said, “I think we stressed the physical
resources side a little too much.” Of
course, the report would not have made it
to the front page of the New York Times
had they not stressed the imminent deple-
tion of nonrenewable resources.

Even the generally alarmist
Worldwatch Institute acknowledged in its
2001 Vital Signs report: “Nonfuel com-
modities now fetch only 46 percent as
much as in the mid-1970s.” Indeed,
Worldwatch admitted, “food and fertil-
izer prices are about one-fourth their 1974
peak.” Even the price of crude oil, which
has risen in the last couple of years, “nev-
ertheless remains at about half the zenith
it achieved in 1980.” In fact, overall,
nonfuel commodities cost only a third of
what they did in 1900. As everyone knows,
lower prices generally mean that things
are becoming more abundant, not scarcer.

The U.S. Geological Survey estimates
that at present rates of mining, known re-
serves of copper will last 33 years; zinc,
25 years; silver, 14 years; tin, 23 years;
gold, 16 years; and lead, 23 years. It may
sound like humanity is running out of these
minerals, but the fact is that these levels

*This article is the written version of Ronald
Bailey’s testimony submitted to the House Sub-
committee on Energy and Minerals Resources.
He was allotted five minutes for his oral testi-
mony before an oversight hearing of that com-
mittee on February 4, 2004. Mr. Bailey is an edi-
tor of Reason magazine. His numerous articles
and reviews have appeared in major publications
and he has edited and authored several books on
environmental issues, including the forthcoming
Liberation Biology: An Ethical and Scientific De-

fense of the Biotech Revolution, which will be
published later this year by Prometheus Books.
For more details please see Mr. Bailey’s articles
“Running Out of Evidence: The environmental
movement’s collapsing case that we are running
out of natural resources” published in November/
December 1998 issue of The Philanthropy

Roundtable. Also see his chapter “The Progress
Explosion: Permanently Escaping the Malthusian
Trap” from Earth Report 2000: Revisiting the True

State of the Planet, (Free Press, 2000) a version
of which was published in The National Interest.
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have remained about the same for the past
three decades. Just as a householder
doesn’t stock all the groceries she’ll need
for the rest of her life, similarly mining
companies don’t look for new deposits
and open new mines or develop new, more
efficient, technologies until their larders
are drawn down. What about oil? The sur-
vey estimates that global reserves could
be as much as 2.1 trillion barrels of crude
oil—enough to supply the world for the
next 90 years.

Population

Now onto population growth. Let’s
begin with a little walk down memory
lane. In 1968 Stanford University biolo-
gist, the aforementioned Paul Ehrlich, fa-
mously predicted in his best-selling book
The Population Bomb: “The battle to feed
all humanity is over. In the 1970s the world
will undergo famines; hundreds of mil-
lions of people are going to starve to death
in spite of any crash programs embarked
upon now.”

For the first Earth Day in 1970, Ehrlich,
in an article entitled “Eco-Catastrophe”
in The Progressive magazine, offered a
scenario in which four billion people
would starve to death between 1980 and
1989, 65 million of whom would be
Americans.

Ehrlich is not alone in making dire pre-
dictions of imminent global famine. Lester
Brown, the founder of the Worldwatch
Institute, declared in 1981 that “the pe-
riod of global food security is over. As
the demand for food continues to press
against supply, inevitably real food prices
will rise. The question no longer seems to
be whether they will rise, but how much.”
In 1994, Brown wrote in his annual State
of the World report: “The world’s farmers
can no longer be counted on to feed the
projected additions to the world’s popu-
lation.” And Brown warned in his 1997
report: “Food scarcity will be the defin-
ing issue of the new era now unfolding,
much as ideological conflict was the de-
fining issue of the historical era that re-
cently ended.” He continues: “rising food
prices will be the first major economic
indicator to show that the world economy
is on an environmentally unsustainable
path.”

Well, what happened? First, let’s re-
view a few things. Why did global popu-
lation increase so dramatically in the 20th
century, rising from about 1.6 billion in
1900 to a bit over six billion today? As
Harvard University demographer Nicho-
las Eberstadt puts it: “Global population
increased not because people started
breeding like rabbits, but because they
stopped dying like flies.”

What happened is that babies stopped

dying shortly after being born, as had been
the case throughout the millennia for hu-
man beings. The global infant mortality
rate dropped from a couple of hundred
per thousand to below 50 per thousand
today. The result is that human life ex-
pectancy has more than doubled from an
average of only 30 years in 1900, rising to
46 years by 1950, and is now 66 years in
the year 2001. That is a global figure. The
World Health Organization thinks life ex-
pectancy will increase to 73 years on av-
erage by the year 2020. I would submit to
you that this is truly evidence for the great-
est improvement of the human condition
in all of history.

What about future population trends?
One still hears from activists that the world
population will rise to 12 to 15 billion by
2050, or if they are being more cautious—
and they have been lately—to that amount
by the year 2100. But there is a lot of
evidence to suggest that is very unlikely.

First let’s look back at the predictions
made in the 1970s. If famine were some-
how miraculously avoided, Paul Ehrlich
and Lester Brown both predicted that
world population in 2000 would be seven
billion people. In fact, as I have already
mentioned and as we all know, world
population is only a bit over six billion.
Keep in mind that there is no predictive
theory of demography. However, every-
one acknowledges that the rate of world
population growth is rapidly decelerating
now.

The United Nations’ World Popula-
tion Prospects, the 2000 revision, has
dropped its medium world population pro-
jections for 2025 to 7.8 billion people.
Only four years earlier in 1996, it had
projected a world population in 2025 of
8.4 billion. In other words, 600 million
people disappeared in only four years.
They are not going to be with us. This
decline in the growth rate is going much
faster than many people think. According
to many other demographers, this impres-
sive drop indicates that the world popula-
tion trends are likely to track the UN’s
low variant trend, in which world popula-
tion will top out at around 7.5 billion or
so in 2040 and then begin to drop. In fact,
if the low variant trend is followed out,
world population in 2100 would be back
to six billion. Even Nature magazine in
July 2001 published work that concludes
that it is exceedingly unlikely that world
population will ever exceed ten billion
people.

What has happened, of course, is that
women are having fewer children than
they did, dropping from nearly six chil-
dren per woman in the 1960s to around
2.6 today, and that rate continues to fall.
The replacement rate is 2.1 children per

woman, and all developed countries have
already fallen below that, including the
United States.

Famines?

Of course, the reason that Ehrlich and
others predicted demographic disaster was
their devotion to Malthusian theory. I have
always been impressed by the fact that
ecologists and biologists, for some rea-
son, seized upon very early economic
theory to inform their initial theories in
the 19th century, but refuse to listen to
economists nowadays. In any case, what
confounded their predictions of doom is
the advent of the Green Revolution, which
was nurtured by Nobel Peace Prize win-
ner Norman Borlaug and his colleagues.
The Green Revolution has been summed
up as “making two blades of grass grow
where only one could grow before.” In-
deed, food production has more than
doubled since the 1960s.

By the way, Ehrlich was a great skeptic
of the Green Revolution. He was quoted in
Life magazine saying: “It will soon turn
brown.” Since 1970 the amount of food
grown per person globally has increased
26 percent, even as the world population
nearly doubled. The International Food
Policy Research Institute recently reported:
“World market prices for wheat, maize,
and rice—adjusted for inflation—are the
lowest they have been in the past century.”
In fact, they are all 90 percent lower than
they were in 1850. People are now paying
10 percent of what people paid in 1850 for
their food, the basics of life. According to
the World Bank, food production did in-
crease 60 percent between 1980 and 1997.
We can conclude that food is cheaper and
more abundant than it has ever been in all
of human history.

And more good news: The amount of
land devoted to growing crops has barely
increased over the past 30 years, meaning
millions of square miles of land have been
spared for nature with concomitant ben-
efits for biodiversity protection. So,
Malthus, Ehrlich, Brown, and many other
ecologists were spectacularly wrong.
More food does not mean more people. In
fact, it turns out, unfortunately for me,
that more food means more fat old people.

Species Extinction

Let me close with a brief tour of past
predictions about species extinctions.
Again the predictions by concerned sci-
entists were way off the mark. In 1970,
Dr. S. Dillon Ripley, secretary of the
Smithsonian Institute, predicted that in 25
years, somewhere between 75 and 80 per-
cent of all the species of living animals
will be extinct. That is 75 and 80 percent
of all species of living animals would be
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extinct by 1995. In 1975, Paul Ehrlich and
his biologist wife, Anne Ehrlich, predicted
that “since more than nine-tenths of the
original tropical rainforests will be re-
moved in most areas within the next 30
years or so, it is expected that half of the
organisms in these areas will vanish with
it.” It’s now 29 years later and nowhere
near 90 percent of the rainforests have
been cut.

In 1979, Oxford University biologist
Norman Myers suggested in his book The
Sinking Ark that 40,000 species per year
were going extinct and that 1 million spe-
cies would be gone by the year 2000.
Myers suggested that the world could
“lose one-quarter of all species by the year
2000.” At a 1979 symposium at Brigham
Young University, Thomas Lovejoy, who
is now the president of The H. John Heinz
III Center for Science, Economics, and
the Environment announced that he had
made “an estimate of extinctions that will
take place between now and the end of
the century. Attempting to be conserva-
tive wherever possible, I still came up with
a reduction of global diversity between
one-seventh and one-fifth.” Lovejoy drew
up the first projections of global extinc-
tion rates for the Global 2000 Report to
the President in 1980. If Lovejoy had been
right, between 15 and 20 percent of all
species alive in 1980 would be extinct
right now. No one believes that extinc-
tions of this magnitude have occurred over
the last three decades.

What did happen? Most species that
were alive in 1970 are still around today.
“Documented animal extinctions peaked
in the 1930s, and the number of extinc-
tions has been declining since then,” ac-
cording to Stephen Edwards, an ecologist
with the World Conservation Union, a
leading international conservation orga-
nization whose members are non-govern-
mental organizations, international agen-
cies, and national conservation agencies.
Edwards notes that a 1994 World Conser-
vation Union report found known extinc-
tions since 1600 encompassed 258 ani-
mal species, 368 insect species, and 384
vascular plants. Most of these species were
“island endemics” like the Dodo. They
are particularly vulnerable to habitat dis-
ruption, hunting, and competition from in-
vading species. Since the establishment
of an endangered species list only seven
species have been declared extinct in the
United States. Four are freshwater fish:
the Tecopa pupfish (1982), the Amistad
gambusia (1987), the Cisco longjaw
(1983), the blue pike (1983); a freshwater
clam, the Sampson’s pearlymussel (1984),
and two small birds, the dusky seaside
sparrow (1990) and the Santa Barbara
song sparrow (1983).

Let me say clearly from a personal per-
spective that species extinction is unde-
sirable and should be avoided when rea-
sonably possible. Extinction really is for-
ever. But to put it in perspective, Science
magazine just published an article called
“Prospects for Biodiversity” by Martin
Jenkins, who works for the United Na-
tions Environment Programme-World
Conservation Monitoring Center that bears
on this topic. Jenkins points out that even
if the dire projections of extinction rates
being made by conservation advocates are
correct they “will not, in themselves,
threaten the survival of humans as a spe-
cies.” The Science article notes, “In truth,
ecologists and conservationists have
struggled to demonstrate the increased
material benefits to humans of ‘intact’ wild
systems over largely anthropogenic ones
[like farms]....Where increased benefits of
natural systems have been shown, they
are usually marginal and local.”

Lessons to be Learned

What are the lessons to be learned from
this record of badly exaggerated predic-
tions of environmental disaster? First, sci-
entists, even well meaning ones, don’t
know as much as they think they do. They
generally go wrong because they ignore
or misunderstand how human beings in-
teract with the natural world and with other
people, that is, they are largely ignorant
of economics. This ignorance constantly
leads them astray because as biologists
and ecologists, they tend to think that hu-

man beings are merely more clever herds
of deer. When deer run out of their suste-
nance, they die. When human beings be-
gin to run out, they turn their brains and
their social institutions to producing more.
Science can tell us what may be prob-
lems, but it can’t tell us what to do about
them. Solutions depend on a deep under-
standing of human values, politics, and
economics. Scientists are no more quali-
fied to pronounce on those topics than their
non-scientific confreres and fellow citi-
zens.

Policy makers must be very cautious
about rushing to adopt policies to respond
to alleged environmental crises. As physi-
cist Edward Teller reminded us: “Highly
speculative theories of worldwide destruc-
tion—even of the end of life on Earth—
used as a call for a particular kind of po-
litical action serve neither the good repu-
tation of science nor dispassionate politi-
cal thought.”

I hope that I have also made it clear
that it is very important to hold people to
account for their past predictive failures.
Also, have patience, the scientific pro-
cess and peer review will eventually point
us to the truth. Finally, it should be clear
that environmentalist advocates keep
making the same mistake over and over:
they constantly underestimate the power
of technology and science, and underes-
timate the power of markets to solve
emerging problems. Thank you for your
attention and I would be happy to an-
swer any questions.  ❑

IRRATIONAL INSURANCE*

No matter how Yale economist Robert Shiller “frames” it, using the

tax system to effect a “fairer” distribution of income is social engi-

neering, not “inequality insurance.”

In his 2000 bestseller, Irrational Exu-
berance, Yale University economist Rob-
ert J. Shiller cautioned investors that the
stock market displayed the classical fea-
tures of a speculative bubble, which was
being fueled by the subject matter of the
book’s title. He said, “People are smart,
but they make big errors, and they do it in
groups.” The publication hit bookstores
in mid-March, just as the stock market
boom was peaking. The ensuing crash
wiped out an amount of wealth measured
in the trillions of dollars, and Shiller’s
reputation gained appreciably.

Investors’ over-exuberance related to
the stock market during the late 1990s, as
Professor Shiller explains in his latest book,

The New Financial Order: Risk in the 21st

Century, was just a reflection of their ten-
dency to be overconfident of the future in
general. He says the source of this over-
confidence is a human failure to compre-
hend the “spectacularly risky outcomes”
that the “free-market system is capable of
doling out.”

The heart of the book consists of six
ideas for using modern information tech-
nology and advanced financial theory to
mitigate the many systemic risks we face,
or “forty thieves” as Shiller calls them.
One idea involves extending the purview
of insurance beyond what existing poli-
cies cover. For example, “livelihood in-
surance” would cover losses to an
individual’s earning power arising from
any cause, including losses from, say, the
outsourcing of jobs overseas. Similarly,
“home equity insurance” would protect
against all risks that impinge on the eco-

* This article is a review of The New Financial

Order: Risk in the 21
st
 Century, by Robert J.

Shiller, Princeton, 2003, 366 pp., $29.95 (hard-
cover).
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nomic value of homes—even neighbor-
hood blight.

It is beyond the scope of this discus-
sion to consider every idea that Shiller
presents. How successful the ones are that
are designed to share risks among private
parties will ultimately be judged by the
market. On the other hand, it may be use-
ful to comment at some length on one of
the schemes that Shiller would like to see
developed by the government, namely in-
equality insurance.

Inequality Insurance

Throughout the text, Professor Shiller
beseeches readers to overcome “the false
sense that each individual’s fate is fully de-
served” and appreciate “the arbitrariness and
absurdity of the misfortunes that others
face.” Insofar as he can persuade us to ac-
cept that economic outcomes are random,
he can then cast distributive justice as a
risk-management problem. Shiller draws on
philosopher John Rawl’s theory of distribu-
tive justice to establish a sufficient moral
basis for creating inequality insurance:

Rawls’s theory requires that we consider

questions of distributive justice from a

viewpoint that he calls the “original

position,” that is, the point at which our

economic status is unknown and hence

subject to risks. In other words, society

should make ultimate distributive justice

judgments as if we were setting up rules

and principles before we were born,

before we knew which person we would

be. Then our judgments will be

essentially fair, even if they do not

require absolute equality for everyone.

Use of Rawls’s theory can make justice

a principle of risk management by

centering on the risk of being born into,

and living out, bad circumstances.

…[Rawls] proposed that our moral

judgments should follow the “difference

principle,” which asserts that our

economic institutions should be

designed to … make the most

disadvantaged class of people as well

off as possible.

At bottom, maximizing the minimum
human condition involves reducing in-
equality. Shiller would legislate a level of
acceptable income inequality and create a
tax system that would prevent inequality
from getting worse—i.e., tax rates would
automatically become more progressive
if inequality increased.

A Tax by Any Other Name is Still a Tax

Shiller’s proposal for inequality insur-
ance is little more than applying societal
“fairness” to guide tax policy. Why does
Shiller believe his approach will be any more
successful than the utopians and socialist

thinkers that have traveled the same trod-
den path before him? In a word: “framing.”

Psychology research shows that
choices often depend on how problems
are “framed”—that is, how problems are
described and presented to the decision
maker. According to Shiller:

…psychological framing has been

achieved successfully in the past.

Calling the original disability, health,

and social security systems insurance

in the 1880s in Germany created a sense

of legitimacy to the institution. Calling

the amounts paid to the U.S. social

security system contributions rather than

taxes ensured the legitimacy of claims

of eventual return on these payments.

Renaming the negative income tax the

earned income tax credit helped ensure

public acceptance.

He believes framing will also be ef-
fective in accomplishing his idea, despite
initial opposition:

The government could label inequality

insurance payments beyond the original

tax rates as insurance premiums and

benefits rather than as tax increases and

welfare benefits, comparable to their

labeling of social security contributions

and benefits.

…This sense of anger or regret may be

only a temporary response to increases

in tax rates. Moreover, when tax

legislation is defined in terms of the

level of inequality rather than the level

of tax rates (the rates themselves being

variable from year to year as the amount

of income inequality changes) then tax

rates themselves will be less salient and

less likely to be the object of anger.

People would not view the higher tax

rates generated by higher inequality as

payments to the government, but rather

as payments to other less fortunate

people. To further alleviate this

problem, we could make the inequality

insurance as a tax paid by the employer,

in effect framing the employee’s income

on an after-tax basis.

Conclusion

One of the attractions of philosophy
for many people is that it is unbound by
mere considerations of real-world effects.

These might include the “moral hazard”
of “insuring” against an outcome (pov-
erty) that is to some extent under the
individual’s control, or the amply demon-
strated adverse effect of high tax rates on
reported taxable incomes. Operating from
some new original principle, one may
claim to establish a sufficient moral basis
to draw all manner of outlandish conclu-
sions without harming anyone else di-
rectly.

Unfortunately, the apparent prescience
and success of Shiller’s Irrational Exu-
berance may lend credence to what he
proposes in The New Financial Order. It
should not.

First, Shiller ignores an apparent con-
tradiction in the way he applies Rawl’s
theory—that is, for government to bring
about equality, it must do so through co-
ercion. But the hitch is that favoring one
group over another negates equality.
Moreover, Shiller does not provide any
justification for pegging inequality at its
current level, other than that “most of us
appear accepting of the inequality that we
now observe.”

A second shortcoming of the ideas for
social insurance is the failure to distinguish
between poverty and inequality. Greater
inequality does not increase the misery of
the poor. The data show that the poverty
rate is falling, and that those in poverty do
not necessarily live in misery. The poor
tend to be better off than the rich were a
century ago, and better off than they were
a couple of decades ago. These trends
would seem to be positive developments—
despite growing income inequality.*

Voluntary arrangements to reduce risk
will ultimately be judged on merit—if they
turn out to be useful, markets will con-
tinue to offer them. On the other hand,
experience suggests that Government in-
volvement in risk management is likely
to create a worse situation than the “spec-
tacularly risky outcomes that the free-mar-
ket system is capable of doling out.” In
the attempt to better manage risk, more
government will lead to inefficiency, more
stagnation, and—ironically—more insta-
bility. ❑

* See Choi, “On the Gap Between the Rich and
the Poor,” Economic Education Bulletin, January
2004.


