
How a small group of 
scientists exploited 
scientific uncertainty and 
promoted doubt about a 
set of environmental 
issues.



June 2, 2005, SAN FRANCISCO

"I say the debate is over. 
We know the science. 
We see the threat, and we know 
the time for action is now.”
--Arnold Schwarzenegger
San Francisco, June 2, 2005



My Austrian governor was 
correct, but he was also nearly 

alone among Republican political 
leaders in the United States



More typical were views 
of Vice President Dick 

Cheney in 2007, in 
interview after release of 

IPCC AR4

“I think there’s an emerging 
consensus that we do have global 
warming. …Where there does not 
appear to be a consensus…is the 
extent to which that’s part of a 
normal cycle versus the extent to 
which it’s caused by man, 
greenhouse gases, etc.”



Emphasizing scientific uncertainty, alleging lack of 
scientific consensus, was official Republican party 

policy
2003, Frank Luntz, 
Republican strategist, 
advised candidates to 
use phrase “climate 
change”

 
rather than 

“global warming”

“Climate Change is a lot 
less frightening than 
global warming”



“Winning the global warming debate”

Emphasize scientific uncertainty
Insist there is no consensus

“The scientific debate remains 
open.

 
Voters believe that there 

is no consensus about global 
warming within the scientific 
community.  Should the public 
come to believe that the 
scientific issues are settled, 
their views about global 
warming will change 
accordingly. Therefore you 
need to continue to make the 
lack of scientific certainty a 
primary issue in the debate…



“Human activities…are modifying the 
concentration of atmospheric constituents…that 
absorb or scatter radiant energy.  [M]ost of the 

observed warming over the last 50 years is likely 
to have been due to the increase in greenhouse 

gas concentrations.”
 

--IPCC, Climate Change 2001,
 Impacts, Adaptation and Vulnerability, p. 21.

Was the scientific debate still open? No.



In fact, the science had coalesced even earlier 

IPCC 1995: Second 
Assessment 
Report

“The balance of 
evidence suggests 
a discernible 
human impact on 
global climate.”



•
 

My historical analysis 
of published scientific 
literature:  Scientists 
had a consensus on 
reality of human-

 caused climate change 
by early 1990s

•
 

This result surprised 
many people, but it 
shouldn’t have.



Based on early warnings 
of IPCC and other 
scientific  groups.

President George H.W. 
Bush called on world 
leaders to translate the 
written document into 
"concrete action to protect 
the planet."

U.N. Framework Convention on Climate Change 
(1992)



What happened?
 Why didn’t we take those concrete 

steps?
 

And why did Republican leadership 
in US turn against climate science?



•
 

Very brief history of evolution of climate science

•
 

Recount the emergence of a political challenge to 
that science

•
 

Ideologically motivated, rooted in free market 
fundamentalism

•
 

Based on selling “scientific uncertainty”
 

to argue that 
action at best premature, at worst entirely 
unnecessary



Carbon Dioxide as Greenhouse Gas

•
 

John Tyndall (1820-
 1893)

•
 

Established 
“greenhouse”

 properties of carbon 
dioxide, water in 
1850s



1900s: Svante Arrhenius suggested that 
increased atmospheric CO2

 
from burning 

fossil fuels could warm Earth

•
 

Early calculations of 
effect of doubling CO2

 

:
–

 
1.5 -4.5 o

 

C. 

•
 

Swede.. Thought global 
warming would be a good 
thing…

http://cwx.prenhall.com/petrucci/medialib/media_portfolio/text_images/FG14_19_05UN.JPG



First empirical evidence of both increased CO2
 

and 
warming detected in 1930s by G.S. Callendar

•
 

Callendar argued that 
increase in CO2

 

was 
already occurring (in the 
1930s). 

•
 

Quarterly J. Royal 
Meteorological Society 64: 
223 (1938) suggested that 
temperature might be 
increasing, too.

•
 

Biography by J. R. Fleming 



Suess and Revelle, 
Tellus, 1957

Mankind is performing “a great geophysical experiment…”

Similar argument made in Europe by Bert Bolin, later founder of IPCC



CO2 inventory: Charles David
Keeling

Keeling curve began in 
1958 as part of the IGY





1965: President’s Science Advisory 
Committee, Board on Environmental Pollution

 
Committee led by Revelle and Keeling.

“….by the year 2000 there will be about 25% more CO2

 

in 
our atmosphere than at present [and] this will modify the 
heat balance of the atmosphere to such an extent that 
marked changes in climate…could occur.”

–
 

Restoring the Quality of Our Environment, Report of the Environmental 
Pollution Panel, Presidents Science Advisory Committee, The White 
House, December 1965, on p. 9



“This generation has altered the 
composition of the atmosphere 
on a global scale through…a 
steady increase in carbon 
dioxide from the burning of 
fossil fuels.”

--Lyndon Johnson
Special Message to Congress, 1965



With the rise of computer modeling, 
there was soon a strong consensus 

among scientific experts that, given the 
steady rise of CO2

 
that Keeling had 

demonstrated, sooner or later global 
warming would occur.



U.S. National Academy of Sciences, 
1979:

 
“A plethora of studies from diverse 
sources indicates a consensus that 

climate changes will result from man’s 
combustion of fossil fuels and changes in 

land use.”
 

National Academy of Sciences Archives, An Evaluation of the Evidence 
for CO2

 

-Induced Climate Change,  Assembly of Mathematical and 
Physical Sciences, Climate Research Board, Study Group on Carbon

 Dioxide, 1979, Film Label: CO2 and Climate Change: Ad Hoc: General  



Big question was when?
 

Most scientists thought “will result”
 meant by the year 2000, or later…

 

A few mavericks suggested change 
might already be underway…



1981, John Perry, National Academy of 
Sciences Climate Research Board

“Physically a doubling of CO2

 

is no magic threshold. If 
we have good reason to believe that a 100 per cent 
increase in carbon dioxide will produce significant 
impacts on climate, then we must have equally good 
reason to suspect that even the small increase we 
have already produced may have subtly altered our 
climate…”



John Perry, “Energy and Climate: Today’s 
Problem, Not Tomorrow’s”

 
Climate Change 

3 (1981): 223-225, on 223-224

“Thus climate change is not a matter for 
the next century, we are most probably 

doing it right now.”



Was Perry right? Were changes already 
happening? 

Roger Revelle (1982) Scientific American, 
“Carbon Dioxide and World Climate.”

 
“Mathematical models of the world’s climate indicate 

that the answer is probably yes, but an 
unambiguous climate signal has not yet been 

detected.”



Six years later, 
NASA Climate 
modeler James 
Hansen and his 
team concluded 
that the signal had 
been detected.



1988 James Hansen declares 99% certain that 
climate change now detectable. 

1988 James Hansen declares 99% certain that 
climate change now detectable. 



It was this emerging (and disturbing) 
evidence that had led to the creation 

of the IPCC in 1988…



U.S. National Energy Policy Act (1988)
 

“...to establish a national energy policy 
[to] reduce the generation of carbon 

dioxide and trace gases as quickly as 
is feasible in order to slow the pace 

and degree of atmospheric 
warming….”



“The issue of an overheating 
world has suddenly moved to 

the forefront of public concern.”

The New York Times
August 23, 1988



Yet, at the same time as the scientific 
understanding was coalescing, so 

was a campaign to cast doubt upon 
it…



Campaign focused on claim that the science 
was unsettled, and therefore it was 

premature to act…

The origins of that claim can be traced back to 
a small handful of people. 



Today: Attacks on climate science from many quarters

•
 

One of the most important for a long period of 
time, going back to the late 1980s, is the George C. 
Marshall Institute.

•
 

A think tank in Washington, D.C.

•
 

For many years, denied reality of global warming, 
or insisted that, if there were warming, it was not 
caused by human activities.



As recently as 2007, 
Institute quoted Timothy 
Ball, a Canadian 
climatologist, arguing 
that the widely 
propagated “fact”

 
that 

humans are contributing 
to global warming is the 
“greatest deception in 
the history

 
of science.”



Where did the Marshall 
Institute come from? 

Why have they promoted doubt 
about climate science?



Robert Jastrow,
Astrophysicist, Head of 

Goddard Institute for 
Space Studies.

William Nierenberg, 
Nuclear physicist and 
long-time Director of 
Scripps Institution of 
Oceanography

Frederick Seitz, 
President of NAS, 
Rockefeller 
University, and 
Consultant to R J 
Reynolds Tobacco 



Early 1980s, working together on an advisory 
panel to the Reagan Administration on SDI 

(Strategic Defense Initiative, or “Star Wars”)

1984: Founded the
 George C. Marshall Institute to 

defend SDI against scientists’
 

boycott



Most scientists said it

wasn’t feasible, and if it were it would be 
destabilizing.

Departure from long-established doctrine of 
Mutual Assured Destruction. 

With a missile shield, one side might be tempted 
to launch a first strike.



6500 scientists and engineers signed petition, 
declared boycott of program funds 

(historically unprecedented)

Contra vast majority of their technical 
colleagues, Jastrow, Seitz and Nierenberg 

insisted that SDI was feasible, necessary, and 
urgent. 



1984-1989:
 Jastrow, Seitz and Nierenberg 

worked to defend SDI by promoting 
an alarming view of Soviet strength 

and a frightening picture of 
American weakness. 



1987, Jastrow published in National Review, insisting that 
if we did not act quickly to improve our nuclear capability, 

Soviets would overtake us, and be able dictate terms. 



At time, Seitz was working as consultant to 
R.J. Reynolds Corporation

•
 

Principle strategy of tobacco 
industry to defend its product 
was “doubt-mongering”

•
 

To insist that the science was 
unsettled

•
 

Premature to act to control 
tobacco use. 



1989, these two strands merged

•
 

Cold war ended, Soviet enemy was gone.

•
 

Our Cold Warriors might have rested content. 

•
 

Found a new enemy: Environmental “extremism”

•
 

They applied the “tobacco strategy”—to insist that 
the science was unsettled, premature for 
governments to act to control threat



•
 

“Doubt is our product,”
 

ran the infamous 
memo written by one tobacco industry 
executive in 1969, “"since it is the best means 
of competing with the 'body of fact' that 
exists in the minds of the general public.”

–
 

Smoking and Health Proposal,
 

1969, BN: 
680561778, Legacy Tobacco Documents Library, 
http://legacy.library.ucsf.edu/tid/nvs40f00



These scientists supplied it  
Harms of tobacco 

(both direct and second-hand)
 

Reality of acid rain
 

Severity of ozone hole
 

Human causes of global warming
 

(DDT)



The scientists denied the severity 
of all these problems

In every case, insisted that the science was 
too uncertain to justify government action



How they did this, you’ll  have to 
read the book



Why they did it.  

Not for money…  rather, driven largely by ideology: 



Free Market Fundamentalism



•
 

Modern neo-liberalism: focused on de-regulation, 
“releasing”

 
the “magic of the marketplace.”

•
 

Came to prominence in early 1980s: Margaret 
Thatcher, Ronald Reagan.

•
 

Continued through 1990s led by Bill Clinton and Tony 
Blair: “Washington Consensus”

 
to foster growth 

through market deregulation. 

•
 

Intellectual roots in ideology of two key thinkers: 
–

 
Milton Friedman, Capitalism and Freedom (1962) 

–
 

Friedrich Hayek, Road to Serfdom (1944)



•
 

Capitalism and Freedom (1962)

Milton Friedman:
–

 
Civic freedom and free markets are inextricably linked: to 
control markets, states have to control people.  Without 
free markets, we’re on the slippery slope to tyranny…

•
 

Road to Serfdom (1944)

Friedrich Hayek: 
–

 
Passionate opponent not only of Soviet-style 
communism, but of Western European social democracy, 
fearing that it would put us on the “road to serfdom.”



Contrarians took this argument 
one step further: 

Environmentalism 
slippery slope to socialism

Because environmentalists invariably argued for 
government regulation, and from regulation of acid rain 
or second-hand smoke, it was only a small step towards 

government control, generally.



Idea articulated in several of 
their writings, but most clearly 

by a fourth scientist…



S Fred Singer, also a Cold 
War physicist-in fact, a 

rocket scientist.

Also involved in 
campaigns to challenge 
evidence of acid rain, 

global warming, ozone 
hole, and harms of 

tobacco

S Fred Singer, also a Cold 
War physicist-in fact, a 

rocket scientist.

Also involved in 
campaigns to challenge 
evidence of acid rain, 

global warming, ozone 
hole, and harms of 

tobacco



1979-1985: Seitz had worked for R.J. 
Reynolds Tobacco.

 
Early 1990s, Singer attacked the EPA 

to defend second hand smoke



1993: 
S. Fred Singer and Kent Jeffreys, 

“EPA and the Science of Environmental 
Tobacco Smoke”

 Published by Alexis de Tocqueville Institute, 
with funding from Tobacco Institute

 
Jeffreys: Lawyer affiliated with the Cato Institute and 

the Competitive Enterprise Institute.  



EPA had declared second-hand smoke a carcinogen.
 

Result affirmed by U.S. Surgeon General.



Independent expert panel: 

Second-hand smoke responsible for 3000 
additional adult cancer deaths per year

 
150,000-300,000 additional cases of bronchitis and 

pneumonia in infants and young children.
 

Also implicated in increase in SIDS.



Evidence supported by diverse,
 independent studies.

 
Why would a rocket scientist challenge it?



“...if we do not carefully delineate the 
government’s role in 

regulating…dangers there is 
essentially no limit to how much 

government can ultimately control our 
lives.”

S. Fred Singer, “EPA and the Science of 
Environmental Tobacco Smoke”

 
, Alexis de Toqueville 

Institute, (p. 2)



Suspicion, even allegation, that 
environmentalists are socialists in disguise

•
 

Environmentalists as ‘watermelons’

•
 

George Will: Green tree with red roots

•
 

Senator James Inhofe: (threatened to indict climate 
scientists for conspiracy to lie to Congress) “liberal 
conspiracy to bring down global capitalism.”



Throughout their writings, contrarians assert 
that environmentalists—and by implication 

scientists working on environmental issues—
 have a hidden agenda.



“And then there are probably 
those with hidden agendas of their 
own—not just to ‘save the 
environment’ but to change our 
economic system. Some of these 
‘coercive utopians’ are socialists, 
some are technology-hating 
Luddites; most have a great desire 
to regulate—on as large a scale as 
possible.”

S. Fred Singer (1989) “My 
Adventures in the Ozone Layer”, 
36-37.

“And then there are probably 
those with hidden agendas of their 
own—not just to ‘save the 
environment’ but to change our 
economic system. Some of these 
‘coercive utopians’ are socialists, 
some are technology-hating 
Luddites; most have a great desire 
to regulate—on as large a scale as 
possible.”

S. Fred Singer (1989) “My 
Adventures in the Ozone Layer”, 
36-37.

“And then there are probably 
those with hidden agendas of their 
own—not just to ‘save the 
environment’ but to change our 
economic system. Some of these 
‘coercive utopians’ are socialists, 
some are technology-hating 
Luddites; most have a great desire 
to regulate—on as large a scale as 
possible.”

S. Fred Singer (1989) “My 
Adventures in the Ozone Layer”, 
36-37.



U.S. environmental movement has a long history 

Origins not in left-wing politics, but in 1920s in 
Progressive Republicanism:

 
Teddy Roosevelt, Gifford Pinchot, 

John D. Rockefeller.



1950s -60s: Bipartisan Consensus

When the Wilderness Act of 1964 designated 
over nine million acres of American lands 
as “areas where man himself is a visitor and 
does not remain,”

It  passed the U.S. Senate by a vote of 73–12 
and the House of Representatives 373–1.



1970s: Environmental Protection Agency 
created Republican President Richard Nixon

Signed into law key pieces of environmental legislation

•
 

The Clean Air Act Extension

•
 

The Clean Water Act

•
 

Endangered Species Act

•
 

Marine Mammal Protection Act

•
 

The National Environmental Policy Act.



Things began to change in the 1980s…

•
 

When scientific evidence began to reveal serious environmental 
problems not amenable to local solutions

•
 

Acid rain, ozone hole, and global warming : 
–

 
Appeared to demand national and even international cooperation 

•
 

Issues emerged just as Reagan administration was arguing for less 
government, less regulation (and also less internationalism)

•
 

Put Reagan administration (and later the Republican party 
generally) on collision course with science…



Ronald Reagan may have had a point 
about the expansion of the federal 
government since the New Deal…

…and some environmentalists may be 
socialists….



…but it doesn’t mean the science   is wrong



It doesn’t mean that DDT, acid rain, the 
ozone hole, and second-hand smoke 

weren’t real problems needing solutions. 



In the 1990s, when  the U.S. instituted a cap-
 and-trade system to control acid rain…

…acid emissions fell, electricity prices 
fell, and people in the mid-west did 
not find themselves with noticeably 
less liberty than other U.S. citizens.

(One might note the same about 
British Columbian carbon tax)



We’ve learned a few things since 1962

Hayek was wrong about the road to serfdom

–
 

Predicted that if Labour came to power in U.K. and instituted 
social democracy, it would lead to fascism.  

–
 

On the contrary, virtually every major western European 
country after World War II instituted some form of social 
democracy, and none of them became fascistic. 

–
 

Rather, these countries all became more egalitarian, more 
democratic 



Milton Friedman was wrong about an inextricable link 
between economic and political freedom

–
 

Consider recent histories of Chile and China.
•

 
In Chile in 1970s, Augusto Pinochet overthrew democratically elected 
socialist government, and instituted a capitalist dictatorship

•
 

In China today, we have a previously unimagined form of communistic 
capitalism (“market authoritarianism”)

–
 

England where capitalism was invented, in the 19th

 
century, 

prohibited the emigration of skilled workers

–
 

Think about the long history of slavery in the United States



We also know from history (as well as from recent 
events from Wall Street to the Gulf of Mexico) that 

free markets require sensible regulation and 
enforcement, both to function as free markets, and 

to avoid unacceptable costs to bystanders. 

“Negative externalities”—costs that accrue to 
people who did not reap the benefits of those 

activities



Irony:
•

 
While we have delayed acting on global warming, the problem 
has gotten worse.

•
 

Many scientists now think we are reaching, or have even passed, 
key “tipping points”

 
that could lead to true catastrophe, massive 

human dislocation and suffering…

•
 

Longer we wait, the more we increase the likelihood that we will
 need intrusive government action to prevent catastrophe.

•
 

By fostering delay, the Merchants of Doubt have made it more 
likely that the very thing they most dreaded will actually occur. 



Conclusion



1990: Richard Darman, 
Director of OMB under 
President George H.W. 

Bush:
“Americans did not fight 
and win the wars of the 

20th century to make the 
world safe for green 

vegetables.”
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We didn’t make the world safe for green 
vegetables, or for polar bears, or Pacific Islanders.
We didn’t make the world safe for green
vegetables, or for polar bears, or Pacific Islanders.

But while scientists have been warning us for 
decades about the real and serious risks, we ignored 

those warnings.  

And we didn’t make the world safe, not for polar 
bears, not for Pacific Islanders…



..and ultimately, not for any of 
us, either.



The End. 



82

Used satellites to measure atmospheric temperature. 
Demonstrated tropospheric warming, stratospheric 

cooling.  Consistent with GHG, not sun

Figure and text courtesy of 
Carl Mears, RSS, and Ben 
Santer, LLML

How do we know it’s not the sun? 

GHGs v. solar irradiance: different predictions



How do we know the CO2
 

isn’t from volcanoes?
 

Stable isotope evidence that this CO2
 

produced 
by burning fossil fuels

Clear correlation of falling 
13C values with rising 
CO2

(Ghosh and Brand, 2003)

(P.S. Absolute values also 
preclude volcanoes)



Cornucopianism

Free market fundamentalism is also 
promoted by the followers of 
Julian Simon, the Cornucopians, 
who include BjØrn Lomborg

•
 

Only “free markets”
 

produce 
innovation and  technological 
change that societies need

•
 

Note Herman Kahn connection…



Climate Research vs All Federally Funded Science

Total US Science: $59.83 billion



More Context: Climate Science v. Bank Bailout



More Context: Climate Science v. Bank Bailout



Denial at the highest level



2007, interview after 
release of IPCC 

AR4…
• “I think there’s an emerging 

consensus that we do have 
global warming. …Where 
there does not appear to be a 
consensus…is the extent to 
which that’s part of a normal 
cycle versus the extent to 
which it’s caused by man, 
greenhouse gases, etc.”



I. The consensus on global warming was not 
“emerging”

•
 

It was almost two decades old

•
 

NASA climate modelers had 
published first paper claiming  
human impact detected in 
1988

•
 

Consensus established in 
early  1990s.

•
 

Expressed by IPCC in Second 
Assessment Report, 1995:

–

 

“..Balance of evidence suggests a 
discernible human impact on 
global

 

climate

 

”



II. The consensus included the cause

“…most of the observed warming over the 
last 50 years is very likely to have been 
due to the increase in greenhouse gas 

concentrations.”
 

IPCC 4th Assessment (2007)



IPCC also explicitly rejects the claim that 
it observed changes are natural variation

“The observed widespread warming of the 
atmosphere and ocean, together with ice 

mass loss, support the conclusion that it is 
extremely unlikely that global climate 
change of the past fifty years can be 
explained without external forcing….”



Fallibility question



Science is fallible.



Numerous examples from history of 
science of consensus, overturned

•
 

Geocentric Universe
•

 
Absolute nature of time and space

•
 

Fixity of species
•

 
Physical explanation is causal and 
deterministic

•
 

Luminiferous ether
•

 
Fixity of continents 



The Rejection The Rejection 
ofof
Continental Continental 
DriftDrift



�No one had to make a huge 
policy decision in the 1920s 

that hinged on whether or not 
continental drift was true



We do have to make 
decisions about global 

warming

The most reasonable position is to 
decide on the basis of what we 

know to be true



WeWe’’ve known for more  than a century that if carbon ve known for more  than a century that if carbon 
dioxide increases, temperature should increase, too.dioxide increases, temperature should increase, too.



Carbon dioxide has
increased…

...temperature has increased, (and 
many different, independent 
studies show this)…

…and scientists 
have ruled out 
other causes.



Vostok Ice Core Data



Hurricane Linda, 1997Hurricane Question



Numerous predictions of climate 
science have come true

•
 

Melting of polar ice sheets & continental 
glaciers

•
 

Polar amplification
•

 
Rising sea level 

•
 

Earlier spring onset
•

 
More warming at night than in day

•
 

More precipitation in some regions
•

 
Intensification of extreme weather events 
(Katrina, record-breaking season of 2005)



2005: Most intense Atlantic hurricane 
season in recorded history

•
 

Most tropical and subtropical storms (28)
•

 
Record number (15) became hurricanes

•
 

Record number (4) became category 5
–

 
Most “retired”

 
names

•
 

Katrina: Costliest ($100 billion damages)
•

 
Wilma: Most intense 
–

 
Lowest pressure ever recorded in eye of hurricane

•
 

Hurricane season continued long past “official end”
–

 
Official end is Nov. 30, storms continued into 
January



Climate models predicted 
intensification of hurricanes, 

caused in increase in sea 
surface temperature, well 

before 2005



Two papers in summer 2005 (before Katrina) 
documented increasing hurricane intensity

Webster et al. (2005) Science 309     Emanuel (2005) Science 436



Cause is not disputed:
 Elevated sea surface 

temperatures
 

Only question is whether global 
warming caused those elevated 

temperatures.  But there is no other 
known cause…



Isaac Newton, Principia Mathematica (1687)

“In experimental philosophy we are to look upon 
propositions inferred by …induction from 
phenomena as accurate or very nearly true not 
withstanding any contrary hypothesis that may be 
imagined….This rule we must follow, [and] may 
not be evaded by [speculative] hypotheses.”

You can imagine other possible causes, but 
scientific explanation relies on the causes inferred 
from evidence.



We didn’t make the world safe for green 
vegetables, or for polar bears, or Pacific Islanders.
We didn’t make the world safe for green
vegetables, or for polar bears, or Pacific Islanders.And if we don’t act soon to stop or at least slow the 
rise in global temperature, our polar bears may 

soon have no where left to go.




