A New View of Science:
Title Search Realism

Naomi Oreskes
Erik M. Conway




Consensus and Dissent

e Past several years: numerous talks on the
scientific consensus on climate change

e Focused on the epistemic basis for that
consensus: evidence.

e Crammed with “facts”...




Carbon Dioxide as Greenhouse

e John Tyndall
(1820-1893)

e Establi1shed
““greenhouse”
properties of
carbon dioxide,
water 1n 1850s




1900s: Svante Arrhenius

suggested that iIncreased
atmospheric CO, from burning
fossal_fuales _could warm Earth

e Early calculations
of effect of
doubling CO,:

— 1.5 -4.5 ° C.

e Swede.. Thought
global warming
would be a good
thing..
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Irst empirical evidence oOT DO
Increased CO, and warming detected 1In
1930s b .S. Callendar

The Callendar Effect [N TTRNETaETge I

The Life and Work of Gu ¥ Stewart Callendar (1898-1964) th at i n C rease i n C02
' | was already
occurring (In the
1930s) .

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

e Wonderful new
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1960s: Clear trend of increasing atmospheric CO,

0, Concentration Data : Mauna Loa, Hawalii
380

—
>
£
Q.
o

'
c

O

]
(1]
t S

frer)

c
Q
0
c
o

(=

Jo




\

100

de from the

10X1

altered the composi
of the atmosphere on a
global scale through..a
steady Increase 1In

«2emy ““ThIS generation has
carbon d

oGl uer

FEGL UEl

GG uer

cEGL Wer

LG5L UBm

QB61 uer

BEG1 Uel

gEGL Ul

LBGL Vel

gl uer

GRal uer

5L uer
Eg6l uer

dpeL uer

OhiLer

(Ge T

6Ly

66 It

@asL uer

61 UE
SLGLYYT

w61 (/5
gg6L g§r

1 L YET
ELHEL PS5

I mﬂ

| E=T

:

Logl L2r

S861 el

GO6L uer

oG Uer

ES6L uer

coal uer

L95L ver

QS61 el

BSG1L Uer

burning of fossil

NWWW\fuels-

{

330 -+

370

BGB1 uer

320 -
310




By the 1970s, there was a
consensus among scientific
experts that, given the steady
rise of CO, that Keeling had

demonstrated, that sooner or
later global warming would
OCCUr:




“A plethora of studies from
diverse sources 1ndicates a
consensus that climate
changes will result from
man’s combustion of fossil

fuels and changes 1n land
use.”

National Academy of Sciences Archives, An
Evaluation of the Evidence for CO,-Induced
Climate Change, Assembly of Mathematical and
Physical Sciences, Climate Research Board, Study
Group on Carbon Dioxide, 1979, Film Label: CO, and

Climate Change: Ad Hoc: General




Big question was when?

Surprising answer: just a few
vears later....




1988 James Hansen declares 99%
certain that climate change now
detectable.
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By early 1990s, most agree that a clear
empirical signal clearly emerged...
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1995: IPCC Second Assessment

Thera is new and stronger evidence
that most of the warming ocbserved
over the last 50 years is attrib-
utable to human activities.

The SAR ooncloded: “The balance of svidence sugpssms a
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“The balance of
evidence suggests a
discernible human
impact on global
climate.”

--Houghton et al.,
eds., Climate Change
1995, 5



Conclusion based on both observed empirical evidence
of effects, and well-established theoretical framework
linking the observed cause and effect

The global mean radiative forcing of the climate system
for the year 2000, relative to 1750
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When | spoke about these
things, invariably there would
be skeptics in the audience...




How do we know it’s not the sun?

Explain different predictions: GHGs v. solar
|rra d Ia nce ... and measured by

P instruments on NOAA
' satellites.

Microwaves are
emitted by the
atmosphere....

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

Used satellites to measure atmospheric temperature.
Demonstrated tropospheric warming, stratospheric
7 cooling. Consistent with GHG, not sun




How do we know the CO, isn’t from volcanoes?

Stable isotope evidence that this CO, produced
by burning fossil fuels

Clear correlation of falling

013C values with rising
co,

(Ghosh and Brand, 2003)

(P.S. Absolute values also
preclude volcanoes)




But interesting thing...how similar
these questions always were
(the sun did it, volcanoes did it)

Often these people sort of knew what they
were talking about...

Often the question began: Isn’t it true that...?




Where were people getting all
this skeptical misinformation
from?




Yale Project on Climate Change/
Yale/ Gallup/ ClearVision Institute

Poll, 2007

AMERICAN OPINIONS ON GLOBAL WARMING

A Yale University / Gallup / ClearVision Institute Poll

Principal Investigator:

D, Anthony Leiserowite

School of Forestry & Environmental Studies
Yale University

(203) 432-4865 (ofc)
anthony.letserowite@yale.edu

72 % of Americans

completely or mostly

et CONVinced that global
— warming is happening
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40% thoughts scientists were still
arguing

Figure 2: Scientific Consensus

*“Which comes closer to your own view -- most scientsts think plobal warming is happening, (or)

most scientists think global warming is not happening, or there is a lot of disagreement
amonyg scientists about whether or not global warming is happ

ening, or do vou not know
encugh to say

o

it

i
-
7]
-
=
&
-
=
o
¥]
i
e

)
E .

Is happenung Is not happenang A bor af Dhon't know

disagrecment enough




ESSAY

BEYOMWND THE IVORY TOWER

The Scientific Consensus
on Climate Change

Maomi Oreskes
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PA administrator Chei
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‘Without substantial disagreement,
scientists find human activities
are heating the Earth's surface.

plicitly accepting the conscnsus view; 25%
dealt with methods or pealeoclio:

|.\.|‘- disagreed with |4. COISERNSUS

Academy of Sciences report, Climate
Change Seience: An Analvsis af Some Key
Ceestions, begins: “Groenhouse gases are
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crease in greenhouse pas
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e Scientists had a
consensus that
warming would

happen since late
1970s

Scientists had
consensus it had

become detectable
since 1990s.

Why did so many
people have the
impression of a raging
debate?




Short answer:

That is the impression that a small but powerful
group of people, aided and abetted by well-
funded think-tanks and a compliant mass

media, wanted them to have.




v How a small group of
How a Handful of Scientists scientists exploited
Do ed i) Truih on , scientific uncertainty and
Issues from Tobacco promoted doubt about a
Smoke to Global ‘ set of environmental
Issues.

Not for money, but in
defense of an ideology
of laissez-faire
governance, opposition
to government
regulation

Naomi
& Erik ‘Conway |




e Today: Extremely brief summary of the book

e Focus: how were we (the public, and the mass
media) taken in by the claims of scientific
uncertainty, in part because we have an
incorrect view of science.

e Reading from the book’s conclusion




We track the story of a small
handful of Cold war physicists,
promoted the idea of “doubt” —

scientific uncertainty—to avoid
action on a set of issues, ranging
from tobacco to global warming




Three principal players...
and one think tank




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

Robert Jastrow, e
.. X - William
Astrophysicist, Head (e R Nierenberg
of Goddard T Ve lear
Institute for _ : physicist and
Space Studies. 3 long-time
X Director of
Scripps
Institution of

Oceanography




The Think-Tank:
The George C. Marshall Institute

e Founded to defend SDI against scientists’ boycott
of it.

e 1984-1989, Jastrow, Seitz and Nierenberg worked
to defend SDI, and to promote an alarming view of
Soviet strength and American weakness.




Major tactic: cast doubt on the doubters

Scientists said SDI wasn’t feasible,

Jastrow, Seitz and Nierenberg
insisted that it was both feasible,
necessary, and urgent.




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.

T 1987-02-13 America 5 years left.pdf

PRESENT DANGERS / ROBERT JASTROW

AMERICA HAS FIVE YEARS LEFT

IME 1S running out for the Unit-
T ed States. Just two months ago,
Robert Gates, Deputy Director
of the CIA, confirmed reports that the
Soviets were constructing three more
huge phased-array radars in the west-
ern USSR. These mammoth radars,
each as large as a football field, close
the final gap in the network of radars
guarding the missile corridors into the
Soviet Union.
Some analysts say the Soviet radar
network is intended for early warning.
However, the radars have a combi-

Article 1 of the ABM Treaty says
each side must promise not only that
it will not deploy a nationwide ABM
defense, but also that it will not “pro-
vide a base” for such a defense. The
Soviet radar network and ABM pro-
duction lines constitute a base for a
nationwide ABM defense. This goes
beyond isolated technical violations
like the inland location of the Kras-
noyarsk radar. It tears the guts out of
the ABM Treaty.

The CIA report calls the
ABM buildup “ominous,” with

Soviet
“awe-

and the Soviets’ nationwide ABM de-
fense is deployed, the U.S. will have
suffered the greatest military reversal
in its history, with highly destructive
consequences certain to follow.

OW MUCH TIME do we have? Not
H very much. The three new ra-
dars that close the gap in the
Soviet network will be completed
around 1991 or 1992. According to

the CIA, the same time frame—the
earl 1990s—is also the best g




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

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

e To insist that the science was
unsettled

e Premature to act to control
tobacco use.




1989, these two strands merged

e Cold war ended, Marshall Institute turned its
attention to another matters

Ill

e Environmental “extremism”:
— Exaggeration of threats

— Insistence that government regulation was needed
to control these threats

— Acid rain, the ozone hole, second-hand smoke,
global warming (and later, dangers of DDT)




The physicists denied the
severity of all these problems

In every case, insisted that the science was
too uncertain to justify government
interference in market place.




e “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,




These scientists supplied it

Harms of tobacco
(both direct and second-hand)

Dangers of DDT
Reality of acid rain
Severity of ozone hole

Human causes of global warming




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




Why we fell for it.




Because we have a wrong view of science...

We think that science provides absolute
answers...

positive proof.

And when someone raises doubts, then we
think there is something wrong with the

science.




We need a more realistic view of
sclence

We call that view
“title search realism”
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And we hope 1t’s not too late..

| MIESOZQIC s h i ' _" Yeah, right! A 1ig Tl
| | =l e A of fire from the Q.k !
' ‘'m $0-0-0-0 Q.carecl‘

.J:’.;:__
.

“The Huble gumlAmerl Ans
, ﬁ';ey haven’t read the mint

Cs "4y, previous meeting.” 2
" --Adlai StevenSQ/M BizaRR0 Con ﬂd-




Why they did it?
Free Market Fundamentalism
and the Slippery Slope to

Socialism




Capitalism and Freedom

Milton Friedman, Capitalism and Freedom,
1962

Civic freedom and free markets are
inextricably linked—without free markets,
we’re on the slippery slope to tyranny

Environmentalism=creeping communism

Environmentalists as watermelons..




Market Fundamentalism

e George Soros popularized this term for laissez
faire economics in 1998

e The underlying axioms of laissez faire (or more
properly, neoliberalism) have been shown to be
false... (e.g. Great Depression, other market
failures.

e Believing in things known to be false is an act of




e Reagan administration argued “technology
will ultimately be the answer to the
problems of providing energy and protecting
the environment”

e But recall Friedman, a hero of Ronald
Reagan’s: "the great advances of civilization,
in industry or agriculture, have never come
from centralized government." capitatism and

Freedom, 4.




-

Cornucopianism

e Friedman’s not the only

—THE one
RESOURCEFUL

~EARTH e This is also the view

promoted by the
followers of Julian
Simon, the Cornucopians

e Only “free markets”
produce innovation and
A RESPONSE TO‘GBAL 20007/ 173+ teCh nO|OgICa| Cha nge

that societies need



e How many examples of “wrongness” can a
historians fit on one slide?

US Army and interchangeable parts
Microwave technologies

Aviation and airlines
Feedback-control systems

Nuclear power!

Digital computing

Internet

Pollution control technologies...




We call this “technofideism”




Connection to anti-communism?




Environmentalists as
watermelons:
Green on outside, Red on
inside




hose with hidden agendas of their own—not just to
s the environment™ bul fo change our economic Sys-
signs are the attack on the corporstion,

and the new technologics.
yme of these “coercive utopians™ are socielists, some
bnology-hating Luddites; most have a greal desire to
possible, Th what makes
50 atiractive to them. it showed
conference this March—to which the
t iun[LLi You can perhaps guess why. These
ally proposed a new UN._agency,
Globe was supposed 1o iav and
1« on nations that did not kouckle under
s environmental dictates of those who knew betler

n't fly—this time round. Here is David Don-
ist Natural Resources De
n

tocols un] arbon di
¢ and a doren other trace gases.," So that’s what they
re headed for. Doniger fairly chortles when be rec

When people ask me whether

the climate is getling warmer

or colder, I generally just answer
yes.' It all depends on

over what time scale

we average.

-nunh‘" in the
control

of those hard-liners, 1
why 1 am unrepentani
e controls on CFCs 10 be premature. |
to the editor of Jesues,
i ‘;D much for up:u

h:l look at the

E}nnu,u himself does 2 B
lh (m]mh!) of the the i
¢ prosecution.” In his own w 2
*Current models for predicting ozone depletion

He neglects 1o inform us that during the past decade the
have varied ull over the place. To make mat-
for Doniger's case, evideace is firming up that

volcanoes, and perhaps s ¥ S
ym the oceans, contribute substantislly to strato-
chlorine, and thus dilute the effect CFCs. And
ientific results, from the laboratory and the sirato-

. are pouring in consiantly; the theory
f flux and is bound to change.
Having impugned the CFC/ozone theory

for making predictions—Duoniger neveriheless insisis

mediare draconian measures to control [

Mot content with a temporary freeze or a rollback, he

argues for & complete phase-out of CFCs—without waiting

for better scientific dats.

one theory did
t account for i
t reparts, @
about to open i s Arctic—and, by im
the globe. That's & scary tzought—and it
impact on the public as well az on governm
h1 was the main impetus for the Man
dden growth of the AOH ma;
ly signal the presence of a trigger-
2 do with thc- steady
centration, Under this hypothesis, the
t continue to grow as CFCs build ap, and

n the Halley
in 1956, the
values in ember an
150 [D bson] units [50 per cent

. In November the ozome
o those exper . o It was
the ssme type of annoal ve
we. realiz at the early resulls
i that Halley Bay showed a most
n other parts of the world.”

EarLier, the Ozone Tronds
5 not vet released its full re
political action |

Montreal Protocal n}. uml]:IL
, instead of just freexing and
production to 50 per cent as 1o in the

While Jll’ u].m iself is not available, a parallel
report T Applicd 1 iu.\ of r\.llic:i-

sult. But WS 8 surpmmg.y
on the cho [ time period. A simple
ne that the (0-86 period covers only onc i a half s0-

Juxz 30, 1989 / Nanosar Review 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.




Global Warming . 45 |

States to cap and reduce—unilaterally, if necessary—the emis-
sion of the major greenhouse gas, carbon dioxide resulting from
fossil-fuel burning. The White House would be well advised to

resist such pressure to place scientifically arbitrary and econom- |

ically ruinous limits on energy generation.

Hhe HiddeirAgentia Problem

It should come as no surprise to anyone that many people are |

hyping the greenhouse warming _"Ighs:_qa,t;‘_to push their own pet
agendas. They €88 undeterred by the growing scientific evi-

dence that shaews no climate effects from the increase in atmo- |

s reent gases. For example, global temperatures did
not increase during the past decade—contrary to cataclysmic
predictions. Yet the Today show, PBS-TV specials like "Crisis in

the Atmosphere,” and most of the print media all still preach im- |
pending doom in the form of the collapse of global agriculture or |
a catastrophic rise in sea levels. An editor of Time magazine

even assures journalists that it is all right to become environ-
mental advocates, never mind scientific facts.30

Why do so many different groups focus on greenhouse
warming? Because this issue provides a wonderful excuse for

doing things that they already want to do, under the guise of |

saving the planet. We find in one corner proponents of nuclear

energy (which emits no COs), wha see a chance to refurbish their |
public image. Next to them are natural gas producers, keen on |
beating out competition from cheaper, but more polluting coal.

Even scientists are becoming cheerleaders: budgets for climate
research just jumped to over one billion dollars.

In another corner we find proponents of energy conservation
and renewable energy. These are quite commendable goals, re-
ally, except for those uneconomical measures that waste more
energy than they save. The extremists in this crowd oppose all
energy growth and economic growth.

More dangerous are those who have a hidden political agenda,
most often oriented against business, the free market, and *
capitalistic system. Of course, after the collapse of socia™
Eastern Europe it is no longer fashionable to argu~
ownership of industrial concerns. The alternative is to control

private firms by regulating every step of every manufacturing |

process.

And then there are those who visualize global warming as a |

vehicle for international action, preferably with lots” of treaties

More dangerous are those who have a
hidden political agenda, most often
oriented against business, the free

market, and the capitalistic system. Of

course, after the collapse of socialism
it is no longer fashionable to argue for
state ownership of industrial concerns.
The alternative is to control private
firms by regulating every step of every
manufacturing process.
--S. Fred Singer, 1991




second-hand smoke..

‘...1T we do not carefully
delineate the government’s
role 1In regulating..dangers
there 1s essentially no

limit to how much government
can ultimately control our

AE

S. Fred Singer, “EPA and the Science of
Environmental Tobacco Smoke” , Alexis de
Toqueville Institute, (p- 2)
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Mr. Darman and Green Vegetables
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LEALY: Richard Darman, director of the O
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Richard Durman, dircetor of the Office of Management and Budget, is a delightful scold.
Sometimes he needles business leadars, somstimes gress or environmentalists or
wpinivn mukers, but the stiletto is alwuys wrupped in e colorful phrase. In 2 metephor-
strewn speech at Harvard recently, he accused the usual snspects of having Ic

confidence in Amer
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and win
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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."




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




D orry, Harold, but I'im reducing our carbon jboz}brz'nr. ?







