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ABSTRACT   A re view of the re search lit erature concerning the 
en vi ron men tal con se quences of in creased lev els of at mo spheric
carbon di oxide leads to the con clusion that in creases dur ing the
20th and early 21st cen turies have produced no del eterious ef -
fects upon Earth’s weather and cli mate. Increased carbon di ox-
ide has, however, markedly in creased plant growth. Pre dictions
of harmful cli matic ef fects due to future in creases in hydrocar-
bon use and mi nor green house gases like CO2 do not conform to
cur rent ex per i men tal knowl edge. The en vi ron men tal effects of
rapid ex pansion of the nu clear and hy drocarbon en ergy in dus-
tries are dis cussed.

SUM MARY

Political leaders gathered in Kyoto, Ja pan, in De cember 1997 to
consider a world treaty re stricting hu man pro duction of “greenhouse
gases,” chiefly car bon di oxide (CO2). They feared that CO2 would
re sult in “hu man-caused global warm ing” – hy po thet i cal se vere in-
creases in Earth’s tem per a tures, with di sas trous en vi ron men tal con-
sequences. Dur ing the past 10 years, many po litical ef forts have been
made to force worldwide agreement to the Kyoto treaty.

When we re viewed this sub ject in 1998 (1,2), ex isting satellite re-
cords were short and were cen tered on a period of changing interme-
di ate tem per a ture trends. Additional ex per i men tal data have now
been ob tained, so better an swers to the questions raised by the hy-
pothesis of “hu man-caused global warming” are now available.

The av erage tem perature of the Earth has var ied within a range of
about 3°C dur ing the past 3,000 years. It is cur rently in creasing as the 
Earth re covers from a pe riod that is known as the Little Ice Age, as
shown in Figure 1. George Wash ington and his army were at Valley
Forge dur ing the coldest era in 1,500 years, but even then the temper-
ature was only about 1° Centigrade below the 3,000-year average.

The most recent part of this warming pe riod is re flected by short-

ening of world gla ciers, as shown in Figure 2. Glaciers reg ularly
lengthen and shorten in de layed cor relation with cool ing and warm-
ing trends. Shortening lags temperature by about 20 years, so the cur -
rent warming trend be gan in about 1800.

At mo spheric tem per a ture is reg u lated by the sun, which fluc tu ates
in activity as shown in Fig ure 3; by the greenhouse effect, largely
caused by at mospheric wa ter va por (H2O); and by other phe nomena
that are more poorly un derstood. While major green house gas H2O
substantially warms the Earth, minor green house gases such as CO2

Figure 3: Arctic surface air temperature compared with to tal so lar irradiance
as mea sured by sun spot cycle am plitude, sunspot cycle length, so lar equa to-
rial ro tation rate, frac tion of penumbral spots, and de cay rate of the 11-year
sunspot cycle (8,9). So lar irradiance cor re lates well with Arc tic tem per a ture,
while hydrocarbon use (7) does not correlate.

Figure 1: Surface tem peratures in the Sargasso Sea, a 2 million square mile
region of the At lantic Ocean, with time res olution of 50 to 100 years and
ending in 1975, as de termined by iso tope ra tios of ma rine or ganism re mains
in sed iment at the bottom of the sea (3). The hor izontal line is the av erage
temperature for this 3,000-year pe riod. The Lit tle Ice Age and Me dieval Cli-
mate Op ti mum were nat u rally oc cur ring, ex tended in ter vals of cli mate de-
partures from the mean. A value of 0.25 °C, which is the change in Sargasso
Sea tem perature between 1975 and 2006, has been added to the 1975 data in 
order to pro vide a 2006 temperature value.

Figure 2: Av erage length of 169 gla ciers from 1700 to 2000 (4). The prin ci-
pal source of melt en ergy is so lar ra diation. Variations in gla cier mass and
length are pri marily due to tem perature and pre cipitation (5,6). This melt ing
trend lags the temperature in crease by about 20 years, so it pre dates the
6-fold in crease in hydrocarbon use (7) even more than shown in the fig ure.
Hydrocarbon use could not have caused this short ening trend.
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have little ef fect, as shown in Figures 2 and 3. The 6-fold increase in
hy dro car bon use since 1940 has had no no ticeable ef fect on at mo-
spheric temperature or on the trend in glacier length.

While Figure 1 is illustrative of most geographical lo cations, there
is great variability of temperature re cords with location and regional
cli mate. Comprehensive sur veys of pub lished tem per a ture re cords
confirm the principal features of Figure 1, including the fact that the
current Earth temperature is approximately 1 °C lower than that dur -
ing the Medieval Climate Op timum 1,000 years ago (11,12).

Surface tem peratures in the United States during the past cen tury
reflect this nat ural warming trend and its correlation with so lar ac tiv-
ity, as shown in Fig ures 4 and 5. Compiled U.S. surface temperatures
have increased about 0.5 °C per century, which is consistent with
other his torical val ues of 0.4 to 0.5 °C per cen tury dur ing the re cov-
ery from the Little Ice Age (13-17). This temperature change is slight
as compared with other natural variations, as shown in Figure 6.
Three in ter me di ate trends are ev i dent, in clud ing the de creas ing trend
used to jus tify fears of “global cool ing” in the 1970s.

Between 1900 and 2000, on ab solute scales of so lar irradiance
and de grees Kelvin, solar ac tivity increased 0.19%, while a 0.5 °C
temperature change is 0.21%. This is in good agreement with es ti-
mates that Earth’s temperature would be re duced by 0.6 °C through
particulate blocking of the sun by 0.2% (18).

Solar activity and U.S. surface tem perature are closely cor related,
as shown in Figure 5, but U.S. sur face temperature and world hy dro-
carbon use are not cor related, as shown in Figure 13.

The U.S. tem perature trend is so slight that, were the tem perature

change which has taken place dur ing the 20th and 21st centuries to
occur in an or dinary room, most of the peo ple in the room would be
unaware of it.

During the current pe riod of recovery from the Little Ice Age, the
U.S. cli mate has improved somewhat, with more rain fall, fewer tor -
nados, and no increase in hur ricane ac tivity, as illustrated in Figures
7 to 10. Sea level has trended up ward for the past 150 years at a rate
of 7 inches per cen tury, with 3 in termediate uptrends and 2 pe riods
of no in crease as shown in Fig ure 11. These features are con firmed
by the glacier re cord as shown in Figure 12. If this trend con tinues as

Figure 6: Com parison be tween the current U.S. temperature change per cen -
tury, the 3,000-year tem perature range in Fig ure 1, sea sonal and di urnal
range in Or egon, and sea sonal and di urnal range throughout the Earth.

Figure 5: U.S. sur face temperature from Fig ure 4 as com pared with to tal so -
lar irradiance (19) from Fig ure 3.

Fig ure 4: An nual mean sur face tem per a tures in the con tig u ous United States
between 1880 and 2006 (10). The slope of the least-squares trend line for
this 127-year re cord is 0.5 ºC per cen tury.

– 2 –

Figure 8: An nual num ber of strong-to-vi olent category F3 to F5 tor nados
during the March-to-August tor nado sea son in the U.S. be tween 1950 and
2006. U.S. Na tional Climatic Data Cen ter, U.S. De partment of Com merce
2006 Cli mate Re view (20). Dur ing this pe riod, world hydrocarbon use in -
creased 6-fold, while vi olent tor nado fre quency de creased by 43%.

Figure 7: An nual pre cipitation in the contiguous 48 United States be tween
1895 and 2006. U.S. Na tional Climatic Data Cen ter, U.S. De partment of
Commerce 2006 Cli mate Re view (20). The trend shows an in crease in rain-
fall of 1.8 inches per century – ap proximately 6% per cen tury.
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did that prior to the Me dieval Cli mate Op timum, sea level would be
expected to rise about 1 foot during the next 200 years.

As shown in Fig ures 2, 11, and 12, the trends in gla cier short en-
ing and sea level rise be gan a century be fore the 60-year 6-fold in-
crease in hy drocarbon use, and have not changed dur ing that
increase. Hydrocarbon use could not have caused these trends.

 Dur ing the past 50 years, atmospheric CO2 has in creased by
22%. Much of that CO2 in crease is at tributable to the 6-fold increase
in hu man use of hy drocarbon en ergy. Fig ures 2, 3, 11, 12, and 13
show, how ever, that hu man use of hy drocarbons has not caused the
ob served in creases in tem per a ture.

The increase in at mospheric carbon di oxide has, how ever, had a
sub stan tial en vi ron men tal ef fect. At mo spheric CO2 fer til izes plants.
Higher CO2 en ables plants to grow faster and larger and to live in
drier climates. Plants pro vide food for an imals, which are thereby
also en hanced. The extent and di versity of plant and an imal life have
both increased sub stantially dur ing the past half-century. Increased
temperature has also mildly stim ulated plant growth.

Does a catastrophic amplification of these trends with damaging
cli ma to log i cal con se quences lie ahead? There are no ex per i men tal
data that sug gest this. There is also no ex perimentally val idated the o-
ret i cal ev i dence of such an am pli fi ca tion.

Predictions of catastrophic global warming are based on computer
climate modeling, a branch of sci ence still in its in fancy. The em piri-
cal ev idence – ac tual measurements of Earth’s temperature and cli -
mate – shows no man-made warming trend. In deed, during four of
the seven decades since 1940 when av erage CO2 lev els steadily
increased, U.S. av er age tem per a tures were ac tu ally decreasing.

While CO2 lev els have in creased substantially and are ex pected to
continue do ing so and hu mans have been re sponsible for part of this
increase, the ef fect on the environment has been be nign.

There is, however, one very dan gerous pos sibility.
Our in dus trial and tech no log i cal civ i li za tion de pends upon abun-

dant, low-cost energy. This civilization has already brought un prece-
dented pros perity to the people of the more de veloped na tions.
Billions of peo ple in the less developed na tions are now lifting them-
selves from pov erty by adopt ing this technology.

Hydrocarbons are essential sources of en ergy to sustain and ex -
tend prosperity. This is es pecially true of the developing na tions,
where avail able cap ital and technology are in sufficient to meet rap -
idly in creas ing en ergy needs with out ex ten sive use of hy dro car bon
fu els. If, through mis un der stand ing of the un der ly ing sci ence and
through misguided pub lic fear and hysteria, mankind significantly ra -
tions and restricts the use of hydrocarbons, the worldwide in crease in
prosperity will stop. The result would be vast hu man suf fering and
the loss of hun dreds of millions of hu man lives. Moreover, the pros -
perity of those in the developed coun tries would be greatly reduced.

Mild or dinary natural in creases in the Earth’s tem perature have
occurred during the past two to three centuries. These have re sulted
in some improvements in overall climate and also some changes in

Fig ure 10: An nual num ber of vi o lent hur ri canes and max i mum at tained
wind speed dur ing those hur ricanes in the At lan tic Ocean be tween 1944 and
2006 (22,23). There is no upward trend in either of these records. Dur ing this 
pe riod, world hy dro car bon use in creased 6-fold. Lines are mean values.

Figure 9: An nual num ber of At lantic hur ricanes that made land fall be tween
1900 and 2006 (21). Line is drawn at mean value.

Figure 11: Global sea level mea sured by sur face gauges be tween 1807 and
2002 (24) and by sat ellite between 1993 and 2006 (25). Sat ellite mea sure-
ments are shown in gray and agree with tide gauge mea surements. The over -
all trend is an in crease of 7 inches per cen tury. In termediate trends are 9, 0,
12, 0, and 12 inches per century, re spectively. This trend lags the tem pera-
ture in crease, so it pre dates the in crease in hydrocarbon use even more than
is shown. It is un affected by the very large in crease in hydrocarbon use.

– 3 –

Figure 12: Gla cier short ening (4) and sea level rise (24,25). Gray area des ig-
nates estimated range of er ror in the sea level re cord. These mea surements
lag air temperature in creases by about 20 years. So, the trends be gan more
than a century be fore in creases in hydrocarbon use.
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the land scape, such as a re duction in glacier lengths and in creased
vegetation in colder ar eas. Far greater changes have oc curred during
the time that all cur rent species of animals and plants have been on
the Earth. The relative pop ulation sizes of the species and their geo -
graphical dis tributions vary as they adapt to changing con ditions.

The temperature of the Earth is continuing its pro cess of
fluctuation in correlation with variations in natural phenomena. Man-
kind, meanwhile, is moving some of the carbon in coal, oil, and nat u-
ral gas from be low ground to the atmosphere and sur face, where it is
available for con version into living things. We are living in an in -
creasingly lush en vironment of plants and animals as a re sult. This is
an un ex pected and won der ful gift from the In dus trial Rev o lu tion.

AT MO SPHERIC AND SUR FACE TEM PER A TURES

At mo spheric and sur face tem per a tures have been re cov er ing from
an un usually cold pe riod. Dur ing the time be tween 200 and 500
years ago, the Earth was ex periencing the “Lit tle Ice Age.” It had de -
scended into this relatively cool period from a warm in terval about
1,000 years ago known as the “Medieval Climate Op timum.” This is
shown in Figure 1 for the Sargasso Sea.

Dur ing the Me di eval Cli mate Op ti mum, tem per a tures were warm
enough to al low the col o ni za tion of Green land. These colonies were
abandoned af ter the on set of colder temperatures. For the past 200 to
300 years, Earth tem per a tures have been grad u ally re cov er ing (26).
Sargasso Sea temperatures are now approximately equal to the av er-
age for the previous 3,000 years.

The historical re cord does not con tain any report of “global
warm ing” ca tas tro phes, even though tem per a tures have been higher
than they are now dur ing much of the last three millennia.

The 3,000-year range of temperatures in the Sargasso Sea is typi-
cal of most places. Tem perature re cords vary widely with geo graph-
ical lo ca tion as a re sult of cli ma to log i cal char ac ter is tics unique to
those specific re gions, so an “av erage” Earth tem perature is less
meaningful than in dividual records (27). So called “global” or
“hemi spheric” av er ages con tain er rors cre ated by av er ag ing sys tem-
atically dif ferent aspects of unique geo graphical regions and by in-
clu sion of re gions where tem per a ture re cords are un re li able.

 Three key fea tures of the tem perature re cord – the Me dieval Cli -
mate Op timum, the Lit tle Ice Age, and the Not-Unusual-Tempera-
ture of the 20th century – have been ver ified by a re view of lo cal
tem per a ture and tem per a ture-cor re lated re cords through out the world
(11), as summarized in Ta ble 1. Each re cord was scored with respect
to those queries to which it ap plied. The ex perimental and historical
lit er a ture de fin i tively con firms the pri mary fea tures of Fig ure 1.

Most geo graph ical lo ca tions ex pe ri enced both the Me di eval Cli-
mate Op timum and the Little Ice Age – and most locations did not ex pe ri ence tem per a tures that were un usu ally warm dur ing the 20th

century. A re view of 23 quan titative re cords has demonstrated that
mean and median world temperatures in 2006 were, on average, ap-
prox i mately 1 �C or 2 °F cooler than in the Medieval Pe riod (12).

World glacier length (4) and world sea level (24,25) measure-
ments provide re cords of the re cent cy cle of re covery. Warmer tem-
peratures diminish gla ciers and cause sea level to rise be cause of
decreased ocean wa ter den sity and other fac tors.

These measurements show that the trend of 7 inches per century
increase in sea level and the shortening trend in av erage gla cier
length both be gan a century be fore 1940, yet 84% of to tal human an -
nual hydrocarbon use occurred only after 1940. Moreover, neither of
these trends has accelerated during the period between 1940 and
2007, while hydrocarbon use increased 6-fold. Sea level and glacier
records are offset by about 20 years because of the de lay be tween
temperature rise and gla cier and sea level change.

If the nat ural trend in sea level increase continues for another two
centuries as did the temperature rise in the Sargasso Sea as the Earth
entered the Me dieval Warm Period, sea level would be ex pected to
rise about 1 foot between the years 2000 and 2200. Both the sea level
and glacier trends – and the temperature trend that they re flect – are

Table 1: Com prehensive re view of all instances in which temperature or
tem per a ture-cor re lated re cords from lo cal i ties through out the world per mit
answers to queries concerning the existence of the Me dieval Cli mate Opti-
mum, the Lit tle Ice Age, and an un usually warm anomaly in the 20th cen-
tury (11). The compiled and tabulated answers con firm the three principal
features of the Sargasso Sea record shown in Fig ure 1. The prob ability that
the an swer to the query in col umn 1 is “yes” is given in col umn 5.

– 4 –

Figure 13: Seven in dependent re cords – so lar ac tivity (9); North ern Hemi -
sphere, (13), Arctic (28), global (10), and U.S. (10) an nual sur face air tem -
peratures; sea level (24,25); and gla cier length (4) – all qualitatively con firm
each other by ex hibiting three intermediate trends – warmer, cooler, and
warmer. Sea level and gla cier length are shown minus 20 years, correcting
for their 20-year lag of atmospheric tem perature. So lar activity, North ern
Hemisphere tem perature, and glacier lengths show a low in about 1800. 
    Hydrocarbon use (7) is uncorrelated with temperature. Temperature rose
for a cen tury be fore sig nif i cant hy dro car bon use. Tem per a ture rose be tween
1910 and 1940, while hydrocarbon use was al most un changed. Tem perature
then fell be tween 1940 and 1972, while hydrocarbon use rose by 330%.
Also, the 150 to 200-year slopes of the sea level and glacier trends were un -
changed by the very large in crease in hydrocarbon use af ter 1940.
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unrelated to hydrocarbon use. A further dou bling of world hydrocar-
bon use would not change these trends.

Figure 12 shows the close correlation be tween the sea level and
glacier re cords, which fur ther val idates both records and the du ration
and character of the temperature change that gave rise to them. 

Figure 4 shows the annual temperature in the United States dur ing
the past 127 years. This re cord has an up ward trend of 0.5 ºC per
cen tury. Global and North ern Hemi sphere sur face tem per a ture re-
cords shown in Figure 13 trend up ward at 0.6 ºC per cen tury. These
records are, however, biased to ward higher temperatures in several
ways. For ex ample, they preferentially use data near populated ar eas
(33), where heat is land ef fects are prevalent, as il lustrated in Fig ure
15. A trend of 0.5 ºC per cen tury is more rep resentative (13-17). 

The U.S. tem per a ture re cord has two in ter me di ate uptrends of
com pa ra ble mag ni tude, one oc cur ring be fore the 6-fold in crease in
hydrocarbon use and one dur ing it. Between these two is an in terme-
diate temperature down trend, which led in the 1970s to fears of an
impending new ice age. This decrease in temperature occurred dur-
ing a period in which hy drocarbon use increased 3-fold.

Seven in de pend ent re cords – so lar irradiance; Arc tic, North ern
Hemisphere, global, and U.S. annual av erage surface air tem pera-
tures; sea level; and gla cier length – all exhibit these three in termedi-
ate trends, as shown in Figure 13. These trends confirm one an other.
So lar irradiance cor relates with them. Hy drocarbon use does not.

The in ter me di ate uptrend in tem per a ture be tween 1980 and 2006
shown in Figure 13 is similar to that shown in Figure 14 for balloon
and satellite tropospheric measurements. This trend is more pro -
nounced in the Northern Hemisphere than in the Southern. Contrary
to the CO2 warm ing cli mate mod els, how ever, tro po spheric tem per a -
tures are not ris ing faster than surface tem peratures.

Fig ure 6 il lus trates the mag ni tudes of these tem per a ture changes
by comparing the 0.5 ºC per century temperature change as the Earth
recovers from the Lit tle Ice Age, the range of 50-year averaged At-
lantic ocean surface tem peratures in the Sargasso Sea over the past
3,000 years, the range of day-night and seasonal variation on av erage

in Or egon, and the range of day-night and seasonal variation over the
whole Earth. The two-century-long temperature change is small.

Tro po spheric tem per a tures mea sured by sat el lite give com pre hen -
sive geo graphic cov er age. Even the sat el lite mea sure ments, how ever, 
contain short and medium-term fluctuations greater than the slight
warming trends cal culated from them. The cal culated trends vary sig -
nificantly as a func tion of the most recent fluctuations and the lengths
of the data sets, which are short.

Figure 3 shows the latter part of the pe riod of warming from the
Little Ice Age in greater de tail by means of Arc tic air temperature as
compared with so lar irradiance, as does Figure 5 for U.S. sur face
tem per a ture. There is a close cor re la tion be tween so lar ac tiv ity and
tem per a ture and none be tween hy dro car bon use and tem per a ture.
Several other stud ies over a wide va riety of time in tervals have found 
sim i lar cor re la tions be tween cli mate and so lar ac tiv ity (15, 34-39).

Fig ure 3 also il lus trates the un cer tain ties in tro duced by lim ited
time re cords. If the Arc tic air temperature data before 1920 were not
available, essentially no uptrend would be ob served.

This observed variation in solar ac tivity is typ ical of stars close in
size and age to the sun (40). The cur rent warming trends on Mars
(41), Ju piter (42), Nep tune (43,44), Neptune’s moon Tri ton (45), and
Pluto (46-48) may result, in part, from similar relations to the sun and
its ac tivity – like those that are warming the Earth.

Hy dro car bon use and at mo spheric CO2 do not correlate with the
ob served tem per a tures. So lar ac tiv ity cor re lates quite well. Cor re la -
tion does not prove causality, but non-cor relation proves non-causal-
ity. Hu man hydrocarbon use is not measurably warming the earth.
Moreover, there is a ro bust theoretical and empirical model for so lar
warming and cooling of the Earth (8,19,49,50). The ex perimental
data do not prove that so lar ac tivity is the only phe nomenon re spon-
sible for substantial Earth temperature fluctuations, but they do show
that hu man hydrocarbon use is not among those phenomena.

The over all ex per i men tal re cord is self-con sis tent. The Earth has
been warming as it re covers from the Lit tle Ice Age at an average
rate of about 0.5 ºC per cen tury. Fluc tu a tions within this tem per a ture
trend in clude pe riods of more rapid in crease and also pe riods of tem-
per a ture de crease. These fluc tu a tions cor re late well with con com i tant 
fluctuations in the activity of the sun. Neither the trends nor the fluc-
tuations within the trends correlate with hydrocarbon use. Sea level
and gla cier length re veal three in ter me di ate uptrends and two down -
trends since 1800, as does solar ac tivity. These trends are cli matically
benign and result from nat ural pro cesses.

Figure 14: Sat ellite mi crowave sound ing unit (blue) mea surements of tro po-
spheric tem peratures in the North ern Hemi sphere be tween 0 and 82.5 N,
Southern Hemi sphere be tween 0 and 82.5 S, trop ics be tween 20S and 20N,
and the globe be tween 82.5N and 82.5S be tween 1979 and 2007 (29), and
radiosonde bal loon (red) mea surements in the trop ics (29). The bal loon mea -
surements con firm the sat ellite technique (29-31). The warm ing anom aly in
1997-1998 (gray) was caused by El Niño, which, like the overall trends, is
un re lated to CO2 (32).

– 5 –

Figure 15: Sur face temperature trends for 1940 to 1996 from 107 mea suring
stations in 49 Cal i for nia coun ties (51,52). The trends were com bined for
counties of sim ilar pop ulation and plot ted with the stan dard er rors of their
means. The six mea suring sta tions in Los An geles County were used to cal -
culate the stan dard er ror of that county, which is plot ted at a pop ulation of
8.9 mil lion. The “ur ban heat island ef fect” on sur face mea surements is ev i-
dent. The straight line is a least-squares fit to the closed cir cles. The points
marked “X” are the six un adjusted sta tion re cords se lected by NASA GISS
(53-55) for use in their estimate of global sur face temperatures. Such selec-
tions make NASA GISS tem per a tures too high.
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AT MO SPHERIC CAR BON DI OX IDE

The con cen tra tion of CO2 in Earth’s at mosphere has in creased
during the past century, as shown in Figure 17. The magnitude of
this atmospheric in crease is cur rently about 4 gigatons (Gt C) of car-
bon per year. To tal hu man in dustrial CO2 pro duc tion, pri mar ily from
use of coal, oil, and natural gas and the production of ce ment, is cur-
rently about 8 Gt C per year (7,56,57). Hu mans also exhale about 0.6
Gt C per year, which has been sequestered by plants from at mo-
spheric CO2. Of fice air con cen tra tions of ten ex ceed 1,000 ppm CO2.

To put these figures in perspective, it is es timated that the at mo-
sphere con tains 780 Gt C; the sur face ocean con tains 1,000 Gt C;
vegetation, soils, and de tritus contain 2,000 Gt C; and the in termedi-
ate and deep oceans con tain 38,000 Gt C, as CO2 or CO2 hydration
products. Each year, the surface ocean and at mosphere ex change an
estimated 90 Gt C; veg etation and the at mosphere, 100 Gt C; marine
biota and the sur face ocean, 50 Gt C; and the sur face ocean and the
intermediate and deep oceans, 40 Gt C (56,57).

So great are the mag nitudes of these reservoirs, the rates of ex -
change be tween them, and the uncertainties of these es timated num -
bers that the sources of the re cent rise in at mospheric CO2 have not
been de ter mined with cer tainty (58,59). At mo spheric con cen tra tions
of CO2 are reported to have var ied widely over geo logical time, with
peaks, ac cording to some estimates, some 20-fold higher than at
present and lows at ap proximately 200 ppm (60-62). 

Ice-core re cords are re ported to show seven extended pe riods dur -
ing 650,000 years in which CO2, methane (CH4), and tem per a ture
increased and then decreased (63-65). Ice-core re cords contain sub -
stan tial un cer tain ties (58), so these cor re la tions are im pre cise. 

In all seven gla cial and inter gla cial cy cles, the re ported changes in 
CO2 and CH4 lagged the temperature changes and could not, there-
fore, have caused them (66). These fluctuations prob a bly in volved
tem per a ture-caused changes in oce anic and ter res trial CO2 and CH4

content. More recent CO2 fluctuations also lag temperature (67,68).
In 1957, Revelle and Seuss (69) es timated that tem pera-

ture-caused out-gassing of ocean CO2 would increase atmospheric

CO2 by about 7% per °C temperature rise. The reported change dur -
ing the seven interglacials of the 650,000-year ice core re cord is
about 5% per °C (63), which agrees with the out-gassing calculation.

Between 1900 and 2006, Antarctic CO2 in creased 30% per 0.1 °C
temperature change (72), and world CO2 in creased 30% per 0.5 °C.
In ad dition to ocean out-gassing, CO2  from hu man use of hy drocar-
bons is a new source. Neither this new source nor the older natural
CO2 sources are caus ing at mospheric temperature to change.

The hypothesis that the CO2 rise dur ing the interglacials caused
the temperature to rise requires an increase of about 6 °C per 30%
rise in CO2 as seen in the ice core re cord. If this hy pothesis were cor-
rect, Earth temperatures would have risen about 6 °C be tween 1900
and 2006, rather than the rise of between 0.1 °C and 0.5 °C, which
ac tu ally oc curred. This dif fer ence is il lus trated in Fig ure 16.

The 650,000-year ice-core re cord does not, therefore, agree with
the hypothesis of “hu man-caused global warming,” and, in fact, pro -
vides em pir i cal ev i dence that in val i dates this hypothesis.

Car bon dioxide has a very short residence time in the at mosphere.
Beginning with the 7 to 10-year half-time of CO2 in the atmosphere
es ti mated by Revelle and Seuss (69), there were 36 es timates of the
at mo spheric CO2 half-time based upon ex per i men tal mea sure ments
published between 1957 and 1992 (59). These range between 2 and
25 years, with a mean of 7.5, a median of 7.6, and an up per range
average of about 10. Of the 36 val ues, 33 are 10 years or less.

 Many of these es timates are from the de crease in at mospheric
car bon 14 af ter ces sa tion of at mo spheric nu clear weap ons test ing,
which provides a reliable half-time. There is no ex perimental ev i-
dence to sup port computer model estimates (73) of a CO2 at mo-
spheric “lifetime” of  300 years or more.

Human pro duction of 8 Gt C per year of CO2 is neg li gi ble as
compared with the 40,000 Gt C residing in the oceans and bio sphere.
At ul ti mate equi lib rium, hu man-pro duced CO2 will have an
insignificant ef fect on the amounts in the various reservoirs. The
rates of approach to equi librium are, how ever, slow enough that hu -
man use creates a tran sient at mospheric in crease.

In any case, the sources and amounts of CO2 in the atmosphere
are of secondary importance to the hypothesis of “hu man-caused
global warming.” It is hu man burn ing of coal, oil, and natural gas
that is at issue. CO2 is merely an in ter me di ate in a hy po thet i cal
mechanism by which this “hu man-caused global warming” is said to
take place. The amount of atmospheric CO2 does have pro found en -
vi ron men tal ef fects on plant and an i mal pop u la tions (74) and di ver-
sity, as is dis cussed be low.

Fig ure 17: At mo spheric CO2 con centrations in parts per mil lion by vol ume,
ppm, mea sured spec tro pho to met ri cally at Mauna Loa, Ha waii, be tween
1958 and 2007. These mea surements agree well with those at other lo cations
(71). Data be fore 1958 are from ice cores and chem ical anal yses, which have
sub stan tial ex per i men tal un cer tain ties. We have used 295 ppm for the pe riod
1880 to 1890, which is an av erage of the avail able estimates. About 0.6 Gt C 
of CO2 is pro duced an nually by hu man res piration and of ten leads to con -
cen tra tions ex ceed ing 1,000 ppm in pub lic buildings. At mospheric CO2 has
increased 22% since 1958 and about 30% since 1880.
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Figure 16: Temperature rise versus CO2 rise from seven ice-core mea sured
interglacial pe riods (63-65); from cal culations (69) and mea surements (70)
of sea wa ter out-gas sing; and as mea sured dur ing the 20th and 21st cen turies
(10,72). The interglacial tem perature increases caused the CO2 rises through
release of ocean CO2. The CO2 rises did not cause the tem perature rises.
    In ad dition to the agreement be tween the out-gassing estimates and mea -
surements, this con clusion is also ver ified by the small tem perature rise dur -
ing the 20th and 21st cen turies. If the CO2 versus tem per a ture cor re la tion
during the seven interglacials had been caused by CO2 green house warm ing,
then the temperature rise per CO2 rise would have been as high dur ing the
20th and 21st cen turies as it was dur ing the seven inter gla cial pe ri ods.
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CLI MATE CHANGE

While the av erage tem perature change tak ing place as the Earth
recov ers from the Lit tle Ice Age is so slight that it is dif fi cult to dis -
cern, its en vi ron men tal ef fects are mea sur able. Gla cier short en ing
and the 7 inches per cen tury rise in sea level are ex am ples. There are
additional cli mate changes that are correlated with this rise in tem per-
ature and may be caused by it.

Greenland, for ex am ple, is be gin ning to turn green again, as it
was 1,000 years ago dur ing the Me di eval Climate Op ti mum (11).
Arctic sea ice is de creasing somewhat (75), but Ant arctic ice is not
decreasing and may be in creasing, due to increased snow (76-79).

In the United States, rainfall is in creasing at about 1.8 inches per
century, and the num ber of se vere tornados is de creasing, as shown
in Figures 7 and 8. If world tem per atures con tinue to rise at the cur -
rent rate, they will reach those of the Me dieval Cli mate Op timum
about 2 centuries from now. His tor ical re ports of that pe riod re cord
the growing of warm weather crops in local i ties too cold for that pur -
pose to day, so it is to be ex pected that the area of more temperate cli -
mate will ex pand as it did then. This is al ready be ing ob served, as
studies at higher al ti tudes have re ported in creases in amount and di-
versity of plant and an imal life by more than 50% (12,80).

At mo spheric tem per a ture is in creas ing more in the North ern
Hemisphere than in the Southern, with inter mediate pe riods of in -
crease and de crease in the overall trends. 

There has been no in crease in frequency or se verity of At lantic
hurricanes dur ing the pe riod of 6-fold in crease in hy drocarbon use,
as is il lus trated in Fig ures 9 and 10. Num bers of vi o lent hur ricanes
vary greatly from year to year and are no greater now than they were
50 years ago. Sim i larly, maximum wind speeds have not increased.

All of the observed climate changes are gradual, mod erate, and
entirely within the bounds of or dinary nat ural changes that have oc -
curred dur ing the be nign pe riod of the past few thou sand years.

There is no indication what ever in the experimental data that an
abrupt or re markable change in any of the or dinary nat ural cli mate
vari ables is be ginning or will be gin to take place.

GLOBAL WARM ING HY POTH E SIS

The greenhouse ef fect amplifies so lar warm ing of the earth.
Greenhouse gases such as H2O, CO2, and CH4 in the Earth’s at mo-
sphere, through com bined con vec tive re ad justments and the ra di a tive
blanketing ef fect, essentially de crease the net es cape of ter restrial
ther mal in fra red ra di a tion. In creas ing CO2, there fore, ef fec tively in-
creases radiative en ergy in put to the Earth’s atmosphere. The path of
this ra di a tive in put is com plex. It is re dis trib uted, both ver ti cally and
hor i zon tally, by var i ous phys i cal pro cesses, in clud ing advection,
convection, and diffusion in the atmosphere and ocean.

When an in crease in CO2 in creases the radiative in put to the at -
mosphere, how and in which di rection does the at mosphere re spond?
Hy poth e ses about this re sponse dif fer and are sche mat i cally shown
in Figure 18. Without the wa ter-vapor green house effect, the Earth
would be about 14 ºC cooler (81). The ra diative con tri bu tion of dou -
bling at mo spheric CO2 is minor, but this ra di ative greenhouse effect
is treated quite differ ently by dif fer ent cli mate hy potheses. The hy-
poth e ses that the IPCC (82,83) has chosen to adopt predict that the
effect of CO2 is am pli fied by the at mosphere, es pecially by wa ter va -
por, to pro duce a large tem per ature in crease. Other hy poth eses,
shown as hy pothesis 2, pre dict the op posite – that the at mospheric re -
sponse will coun ter act the CO2 in crease and re sult in in sig nif i cant
changes in global tem per a ture (81,84,85,91,92). The ex per i men tal
evidence, as de scribed above, fa vors hy pothesis 2. While CO2 has
increased substantially, its ef fect on tem perature has been so slight
that it has not been ex perimentally detected.

The com puter cli mate models upon which “hu man-caused global
warming” is based have sub stantial un certainties and are mark edly
unreliable. This is not sur prising, since the cli mate is a cou pled,

non-linear dy nam i cal sys tem. It is very com plex. Fig ure 19 illustrates
the dif fi cul ties by com par ing the ra di a tive CO2 green house ef fect
with cor rec tion fac tors and un cer tainties in some of the pa rameters in
the com puter cli mate cal culations. Other fac tors, too, such as the
chem i cal and cli ma tic in flu ence of vol ca noes, can not now be re li ably 
com puter mod eled.

In ef fect, an ex periment has been per formed on the Earth dur ing
the past half-century – an ex periment that includes all of the com plex 
factors and feed back ef fects that de termine the Earth’s tem perature
and climate. Since 1940, hy dro carbon use has risen 6-fold. Yet, this
rise has had no ef fect on the tem per ature trends, which have con tin-
ued their cy cle of re covery from the Lit tle Ice Age in close cor rela-
tion with in creas ing so lar ac tiv ity.

Not only has the global warm ing hy poth esis failed experimental
tests, it is the oretically flawed as well. It can rea sonably be ar gued
that cool ing from neg a tive phys i cal and bi o log i cal feed backs to
greenhouse gases nul li fies the slight initial tem per ature rise (84,86). 

The reasons for this fail ure of the com puter cli mate models are
subjects of scientific de bate (87). For ex am ple, wa ter va por is the
largest con tributor to the overall green house effect (88). It has been
suggested that the cli mate models treat feed backs from clouds, water
va por, and re lated hy drol ogy in cor rectly (85,89-92).

The global warm ing hy poth e sis with respect to CO2 is not based
upon the ra di a tive prop er ties of CO2 it self, which is a very weak
green house gas. It is based upon a small ini tial in crease in tem per a -
ture caused by CO2 and a large the o ret i cal am pli fi ca tion of that tem-
per a ture in crease, pri mar ily through in creased evap o ra tion of H2O, a

Fig ure 19: The ra di a tive green house ef fect of dou bling the con cen tra tion of
at mo spheric CO2 (right bar) as com pared with four of the un certainties in the 
com puter cli mate mod els (87,93).

Fig ure 18: Qual i ta tive il lus tra tion of green house warm ing. “Pres ent GHE” is 
the cur rent green house ef fect from all at mo spheric phe nom ena. “Ra di a tive
effect of CO2” is the added green house ra diative ef fect from dou bling CO2

with out con sid er ation of other at mo spheric com po nents. “Hy poth e sis 1
IPCC” is the hy po thet i cal am pli fi ca tion ef fect as sumed by IPCC. “Hy poth e-
sis 2” is the hy po thet i cal mod er a tion ef fect.
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strong greenhouse gas. Any com pa ra ble tem per a ture in crease from
another cause would pro duce the same calculated out come.

Thus, the 3,000-year tem per a ture re cord il lus trated in Fig ure 1
also pro vides a test of the computer models. The historical tempera-
ture re cord shows that the Earth has previously warmed far more
than could be caused by CO2 itself. Since these past warming cy cles
have not ini ti ated wa ter-va por-me di ated at mo spheric warm ing ca tas -
trophes, it is ev ident that weaker ef fects from CO2 can not do so.

Methane is also a minor green house gas. World CH4 lev els are, as 
shown in Figure 20, leveling off. In the U.S. in 2005, 42% of hu -
man-pro duced meth ane was from hy dro car bon en ergy pro duc tion,
28% from waste management, and 30% from ag riculture (95). The
total amount of CH4 pro duced from these U.S. sources de creased 7%
between 1980 and 2005. Moreover, the re cord shows that, even
while meth ane was increasing, tem perature trends were be nign.

The “human-caused global warming” – often called the “global
warm ing” – hy poth e sis de pends en tirely upon com puter model-gen-
erated sce narios of the future. There are no em pirical records that
verify either these models or their flawed predictions (96).

Claims (97) of an epidemic of in sect-borne dis eases, extensive
spe cies ex tinc tion, cat a strophic flood ing of Pa cific is lands, ocean
acid i fi ca tion, in creased num bers and severities of hur ri canes and tor-
nados, and increased hu man heat deaths from the 0.5�°C per century
tem per a ture rise are not con sis tent with ac tual ob ser va tions. The “hu-
man-caused global warming” hypothesis and the computer calcula-
tions that sup port it are in error. They have no empirical sup port and
are in val i dated by nu mer ous ob ser va tions.

WORLD TEM PER A TURE CON TROL

World tem per a ture is con trolled by nat u ral phe nom ena. What
steps could mankind take if so lar ac tivity or other effects be gan to
shift the Earth to ward temperatures too cold or too warm for op ti-
mum hu man life?

First, it would be nec essary to de termine what tem perature hu-
mans feel is optimum. It is unlikely that the chosen temperature
would be ex actly that which we have to day. Second, we would be
fortunate if nat ural forces were to make the Earth too warm rather
than too cold be cause we can cool the Earth with rel ative ease. We
have no means by which to warm it. At tempting to warm the Earth
with ad dition of CO2 or to cool the Earth by re strictions of CO2 and
hydrocarbon use would, how ever, be fu tile. Neither would work.

Inexpensively block ing the sun by means of par ticles in the up per
at mo sphere would be ef fec tive. S.S. Pen ner, A.M. Schneider, and E.
M. Kennedy have pro posed (98) that the ex haust systems of com-
mercial air liners could be tuned in such a way as to eject par ticulate
sun-blocking material into the up per atmosphere. Later, Ed ward
Teller sim ilarly suggested (18) that particles could be injected into

the atmosphere in or der to re duce solar heating and cool the Earth.
Teller es timated a cost of between $500 million and $1 billion per
year for be tween 1 ºC and 3 ºC of cooling. Both methods use parti-
cles so small that they would be in visible from the Earth.

These methods would be ef fective and economical in blocking
so lar ra di a tion and re duc ing at mo spheric and sur face tem per a tures.
There are other similar pro posals (99). World en ergy ra tioning, on
the other hand, would not work.

The climate of the Earth is now benign. If temperatures be come
too warm, this can eas ily be cor rected. If they be come too cold, we
have no means of re sponse – except to maximize nu clear and hydro-
car bon en ergy pro duc tion and tech no log i cal ad vance. This would
help hu manity adapt and might lead to new mitigation technology.

FERTILIZATION OF PLANTS BY CO2

How high will the CO2 con cen tra tion of the at mo sphere ul ti-
mately rise if mankind con tinues to in crease the use of coal, oil, and
natural gas? At ul timate equi librium with the ocean and other res er-
voirs there will probably be very lit tle in crease. The current rise is a
non-equilibrium re sult of the rate of ap proach to equi librium.

One reservoir that would moderate the in crease is es pecially im-
portant. Plant life pro vides a large sink for CO2. Us ing current
knowledge about the in creased growth rates of plants and assuming
in creased CO2 re lease as com pared to cur rent emis sions, it has been
es ti mated that at mo spheric CO2 lev els may rise to about 600 ppm be -
fore lev eling off. At that level, CO2 ab sorp tion by in creased Earth
biomass is able to absorb about 10 Gt C per year (100). At present,
this ab sorption is estimated to be about 3 Gt C per year (57).

About 30% of this pro jected rise from 295 to 600 ppm has al -
ready taken place, without causing un favorable climate changes.
More over, the ra di a tive ef fects of CO2 are logarithmic (101,102), so
more than 40% of any cli matic in fluences have al ready oc curred.

As at mo spheric CO2 in creases, plant growth rates increase. Also,
leaves transpire less and lose less wa ter as CO2 in creases, so that
plants are able to grow un der drier con ditions. An imal life, which de -
pends upon plant life for food, in creases proportionally.

Figures 21 to 24 show ex amples of ex perimentally measured in-
creases in the growth of plants. These examples are representative of
a very large re search literature on this sub ject (103-109). As Figure
21 shows, long-lived 1,000- to 2,000-year-old pine trees have shown
a sharp in crease in growth dur ing the past half-century. Fig ure 22
shows the 40% increase in the forests of the United States that has

Figure 20: Global atmospheric meth ane con centration in parts per mil lion
between 1982 and 2004 (94).

Figure 21: Stan dard de viation from the mean of tree ring widths for (a)
bristlecone pine, limber pine, and fox tail pine in the Great Ba sin of Cal ifor-
nia, Ne vada, and Ar i zona and (b) bristlecone pine in Col o rado (110). Tree
ring widths were av eraged in 20-year seg ments and then nor malized so that
the means of prior tree growth were zero. The de viations from the means are 
shown in units of stan dard de viations of those means. 
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taken place since 1950. Much of this increase is due to the increase in
at mo spheric CO2 that has already oc curred. In ad dition, it has been
re ported that Am a zo nian rain for ests are in creas ing their veg e ta tion
by about 900 pounds of carbon per acre per year (113), or
approximately 2 tons of biomass per acre per year. Trees re spond to
CO2 fer tilization more strongly than do most other plants, but all
plants re spond to some ex tent.

Since plant response to CO2 fertilization is nearly lin ear with re-
spect to CO2 con centration over the range from 300 to 600 ppm, as
seen in Fig ure 23, ex per i men tal mea sure ments at dif fer ent lev els of
CO2 en richment can be extrapolated. This has been done in Fig ure
24 in order to il lustrate CO2 growth enhancements calculated for the
atmospheric in crease of about 88 ppm that has al ready taken place
and those ex pected from a pro jected to tal in crease of 305 ppm.

Wheat growth is ac celerated by in creased at mospheric CO2, es pe-
cially un der dry con ditions. Figure 24 shows the response of wheat
grown un der wet con ditions versus that of wheat stressed by lack of
water. The un derlying data is from open-field experiments. Wheat
was grown in the usual way, but the atmospheric CO2 con cen tra tions
of cir cular sec tions of the fields were in creased by ar rays of com-

puter-controlled equipment that released CO2 into the air to hold the
levels as specified (115,116). Or ange and young pine tree growth en -
hancement (117-119) with two atmospheric CO2 in creases – that
which has already oc curred since 1885 and that pro jected for the next
two centuries – is also shown. The relative growth en hancement of
trees by CO2 di minishes with age. Figure 24 shows young trees.

Figure 23 summarizes 279 experiments in which plants of various
types were raised under CO2-en hanced con di tions. Plants un der
stress from less-than-ideal conditions – a common oc currence in na -
ture – re spond more to CO2 fer til iza tion. The se lec tions of spe cies in
Figure 23 were bi ased to ward plants that re spond less to CO2 fertil-
ization than does the mixture ac tually covering the Earth, so Fig ure
23 un derestimates the ef fects of global CO2 en hance ment.

Clearly, the green rev o lu tion in ag ri cul ture has al ready ben e fit ted
from CO2 fertilization, and benefits in the future will be even greater.
Animal life is increasing pro portionally, as shown by stud ies of 51
terrestrial (120) and 22 aquatic ecosystems (121). Moreover, as
shown by a study of 94 terrestrial ecosystems on all con tinents ex -

cept Antarctica (122), species rich ness – biodiversity – is more pos i-
tively correlated with productivity – the to tal quantity of plant life per
acre – than with anything else.

At mo spheric CO2 is required for life by both plants and an imals.
It is the sole source of car bon in all of the pro tein, carbohydrate, fat,
and other or ganic molecules of which living things are con structed.

Plants extract carbon from at mospheric CO2 and are thereby fer-
tilized. Animals ob tain their carbon from plants. Without at mo-
spheric CO2, none of the life we see on Earth would exist.

Water, ox ygen, and carbon di oxide are the three most important
substances that make life pos sible.

They are surely not en vironmental pol lutants.

Figure 22: In ventories of stand ing hard wood and soft wood tim ber in the
United States com piled in Forest Re sources of the United States, 2002, U.S.
De part ment of Ag ri cul ture For est Ser vice (111,112). The lin ear trend cited
in 1998 (1) with an in crease of 30% has con tinued. The increase is now
40%. The amount of U.S. tim ber is rising al most 1% per year.

Figure 23: Sum mary data from 279 pub lished ex periments in which plants
of all types were grown un der paired stressed (open red cir cles) and un -
stressed (closed blue circles) con ditions (114). There were 208, 50, and 21
sets at 300, 600, and an av erage of about 1350 ppm CO2, re spec tively. The
plant mix ture in the 279 stud ies was slightly bi ased to ward plant types that
respond less to CO2 fertilization than does the ac tual global mixture. There -
fore, the figure un derestimates the ex pected global response. CO2 en rich-
ment also al lows plants to grow in drier regions, fur ther in creasing the
re sponse.

Figure 24: Cal culated (1,2) growth rate en hancement of wheat, young or -
ange trees, and very young pine trees al ready tak ing place as a re sult of at -
mo spheric en rich ment by CO2 from 1885 to 2007 (a), and ex pected as a
re sult of at mo spheric en rich ment by CO2 to a level of 600 ppm (b).
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  EN VIRONMENT AND EN ERGY

The sin gle most im por tant hu man com po nent in the pres er va tion
of the Earth’s en vironment is en ergy. In dustrial conversion of energy
into forms that are useful for hu man activities is the most important
aspect of tech nol ogy. Abun dant in ex pen sive en ergy is re quired for
the prosperous maintenance of hu man life and the con tinued ad vance
of life-enriching technology. People who are prosperous have the
wealth required to pro tect and enhance their natural en vironment.

Currently, the United States is a net importer of en ergy as shown
in Figure 25. Americans spend about $300 billion per year for im-
ported oil and gas – and an additional amount for military expenses
related to those imports.

Political calls for a re duction of U.S. hydrocarbon use by 90%
(123), thereby eliminating 75% of America’s en ergy supply, are ob -
viously impractical. Nor can this 75% of U.S. en ergy be replaced by
alternative “green” sources. De spite enor mous tax sub sidies over the
past 30 years, green sources still pro vide only 0.3% of U.S. energy.

Yet, the U.S. clearly can not continue to be a large net im porter of
energy without losing its economic and in dustrial strength and its po -
litical in dependence. It should, instead, be a net exporter of en ergy.

There are three re al is tic tech no log i cal paths to Amer i can en ergy
independence – in creased use of hydrocarbon en ergy, nu clear en -
ergy, or both. There are no climatological impediments to increased
use of hy dro car bons, al though lo cal en vi ron men tal ef fects can and
must be ac commodated. Nuclear en ergy is, in fact, less ex pensive
and more en vi ron men tally be nign than hy dro car bon en ergy, but it
too has been the victim of the pol itics of fear and claimed disadvan-
tages and dan gers that are ac tually negligible.

For example, the “problem” of high-level “nu clear waste” has
been given much attention, but this prob lem has been po litically cre -
ated by U.S. gov ernment barriers to American fuel breeding and re-
processing. Spent nuclear fuel can be re cycled into new nuclear fuel.
It need not be stored in ex pensive re positories.

Reactor ac cidents are also much publicized, but there has never
been even one hu man death associated with an American nuclear re -
ac tor in ci dent. By con trast, Amer i can de pend ence on au to mo biles re-
sults in more than 40,000 hu man deaths per year.

All forms of en ergy gen eration, in cluding “green” methods, en tail
industrial deaths in the mining, manufacture, and transport of re -
sources they re quire. Nu clear en ergy requires the small est amount of
such resources (124) and therefore has the lowest risk of deaths.

Es ti mated rel a tive costs of elec tri cal en ergy pro duc tion vary with

geo graph ical lo ca tion and un der ly ing as sump tions. Fig ure 26 shows
a re cent British study, which is typical. At present, 43% of U.S. en-
ergy con sumption is used for electricity pro duction.

To be sure, fu ture in ventions in energy technology may alter the
rel a tive eco nom ics of nu clear, hy dro car bon, solar, wind, and other
meth ods of en ergy gen er a tion. These in ven tions can not, how ever, be
forced by po litical fiat, nor can they be wished into ex istence. Alter-
natively, “con servation,” if practiced so ex tensively as to be an al ter-
native to hydrocarbon and nu clear power, is merely a politically
correct word for “poverty.”

The current un tenable situation in which the United States is los -
ing $300 billion per year to pay for for eign oil and gas is not the re -
sult of failures of gov ernment energy pro duction ef forts. The U.S.
government does not pro duce energy. En ergy is pro duced by pri vate
industry. Why then has energy pro duction thrived abroad while do -
mes tic pro duc tion has stag nated?

This stagnation has been caused by United States gov ernment tax-
a tion, reg u la tion, and spon sor ship of lit i ga tion, which has made the
U.S. a very un favorable place to produce energy. In ad dition, the
U.S. gov ernment has spent vast sums of tax money sub sidizing infe-
rior en ergy tech nol o gies for po lit i cal pur poses.

It is not necessary to discern in ad vance the best course to fol low.
Leg is la tive re peal of tax a tion, reg u la tion, in cen tives to lit i ga tion, and
re peal of all sub si dies of en ergy gen er a tion in dus tries would stim u -
late in dus trial de vel op ment, wherein com pe ti tion could then au to mat-
ically de termine the best paths.

Nuclear power is safer, less expensive, and more en vironmentally
benign than hydrocarbon power, so it is prob ably the better choice
for in creased energy pro duction. Solid, liquid and gaseous hydrocar-
bon fu els pro vide, how ever, many con veniences, and a na tional in-
frastructure to use them is al ready in place. Oil from shale or coal
liquefaction is less expensive than crude oil at cur rent prices, but its
ongoing pro duction costs are higher than those for already de veloped
oil fields. There is, therefore, an in vestment risk that crude oil prices
could drop so low that liquefaction plants could not compete. Nu clear
energy does not have this disadvantage, since the op erating costs of
nuclear power plants are very low.

Figure 27 illustrates, as an ex ample, one practical and en viron-
mentally sound path to U.S. en ergy independence. At present 19% of 
U.S. electricity is pro duced by 104 nu clear power reactors with an
average generating output in 2006 of 870 megawatts per reactor, for
a to tal of about 90 GWe (gigawatts) (125). If this were in creased by
560 GWe, nuclear power could fill all current U.S. elec tricity re -
quirements and have 230 GWe left over for ex port as elec tricity or as 
hy dro car bon fu els re placed or man u fac tured.

Thus, rather than a $300 billion trade loss, the U.S. would have a
$200 billion trade sur plus – and in stalled capacity for fu ture U.S. re-

Figure 25: In 2006, the United States ob tained 84.9% of its en ergy from hy -
drocarbons, 8.2% from nu clear fu els, 2.9% from hydroelectric dams, 2.1%
from wood, 0.8% from biofuels, 0.4% from waste, 0.3% from geo thermal,
and 0.3% from wind and so lar ra diation. The U.S. uses 21 mil lion bar rels of
oil per day – 27% from OPEC, 17% from Can ada and Mex ico, 16% from
others, and 40% pro duced in the U.S. (95). The cost of im ported oil and gas
at $60 per bar rel and $7 per 1,000 ft3 in 2007 is about $300 bil lion per year.

Figure 26: De livered cost per ki lowatt hour of electrical energy in Great Brit-
ain in 2006, with out CO2 controls (126). These estimates in clude all cap ital
and op erational expenses for a pe riod of 50 years. Mi cro wind or so lar are
units in stalled for in di vid ual homes.
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quirements. Moreover, if heat from ad ditional nu clear re actors were
used for coal liquefaction and gasification, the U.S. would not even
need to use its oil resources. The U.S. has about 25% of the world’s
coal re serves. This heat could also liquify bio mass, trash, or other
sources of hy drocarbons that might even tually prove prac tical.

The Palo Verde nu clear power station near Phoenix, Ar izona, was
originally intended to have 10 nu clear re actors with a generating ca-
pacity of 1,243 mega watts each. As a re sult of public hys teria caused
by false in formation – very similar to the hu man-caused global
warming hysteria be ing spread to day, con struction at Palo Verde was
stopped with only three op erating reactors completed. This in stalla-
tion is sited on 4,000 acres of land and is cooled by waste wa ter from
the city of Phoenix, which is a few miles away. An area of 4,000
acres is 6.25 square miles or 2.5 miles square. The power station it-
self occupies only a small part of this total area.

If just one station like Palo Verde were built in each of the 50
states and each in stallation in cluded 10 re actors as orig inally planned
for Palo Verde, these plants, op erating at the current 90% of de sign
capacity, would pro duce 560 GWe of elec tric ity. Nu clear tech nol ogy
has advanced sub stantially since Palo Verde was built, so plants con -
structed today would be even more reliable and efficient.

Assuming a construction cost of $2.3 billion per 1,200 MWe re -
actor (127) and 15% economies of scale, the total cost of this en tire
project would be $1 trillion, or 4 months of the cur rent U.S. federal
budget. This is 8% of the an nual U.S. gross do mestic prod uct. Con -
struction costs could be re paid in just a few years by the capital now
spent by the peo ple of the United States for for eign oil and by the
change from U.S. import to ex port of energy.

The 50 nu clear installations might be sited on a pop ulation ba sis.
If so, California would have six, while Or egon and Idaho together
would have one. In view of the great eco nomic value of these fa cili-
ties, there would be vig orous competition for them.

In ad dition to these power plants, the U.S. should build fuel re pro-
cessing ca pability, so that spent nu clear fuel can be re used. This
would lower fuel cost and eliminate the storage of high-level nu clear
waste. Fuel for the re actors can be assured for 1,000 years (128) by
using both or dinary re actors with high breed ing ratios and specific
breeder re actors, so that more fuel is pro duced than con sumed.

About 33% of the thermal energy in an ordinary nu clear re actor is
converted to electricity. Some new designs are as high as 48%. The
heat from a 1,243 MWe re actor can pro duce 38,000 barrels of
coal-derived oil per day (129). With one ad ditional Palo Verde in-
stallation in each state for oil pro duction, the yearly out put would be
at least 7 bil lion barrels per year with a value, at $60 per barrel, of

more than $400 billion per year. This is twice the oil pro duction of
Saudi Ara bia. Cur rent proven coal reserves of the United States are
sufficient to sus tain this pro duction for 200 years (128). This
liquified coal ex ceeds the proven oil reserves of the en tire world. The 
re ac tors could pro duce gas eous hy dro car bons from coal, too.

The remaining heat from nu clear power plants could warm air or
water for use in in door climate con trol and other pur poses.

Nuclear re actors can also be used to pro duce hydrogen, instead of 
oil and gas (130,131). The cur rent cost of pro duction and in frastruc-
ture is, how ever, much higher for hy drogen than for oil and gas.
Technological ad vance re duces cost, but usually not abruptly. A pre -
scient call in 1800 for the world to change from wood to methane
would have been im practicably ahead of its time, as may be a call to-
day for an abrupt change from oil and gas to hydrogen. In distin-
guishing the practical from the futuristic, a free market in en ergy is
ab so lutely es sen tial.

Surely these are better outcomes than are avail able through in ter-
national rationing and taxation of en ergy as has been re cently pro -
posed (82,83,97,123). This nu clear en ergy ex ample demonstrates
that cur rent tech nol ogy can pro duce abun dant in ex pen sive en ergy if
it is not politically suppressed.

There need be no vast gov ernment program to achieve this goal.
It could be reached simply by legislatively re moving all taxation,
most regulation and litigation, and all sub sidies from all forms of en -
ergy pro duction in the U.S., thereby al lowing the free market to build
the most practical mixture of methods of en ergy gen eration.

With abun dant and in ex pen sive en ergy, Amer i can in dus try could
be re vitalized, and the capital and en ergy re quired for fur ther in dus-
trial and technological ad vance could be as sured. Also as sured would
be the con tinued and increased prosperity of all Americans.

The people of the United States need more low-cost en ergy, not
less. If this energy is pro duced in the United States, it can not only
become a very valu able ex port, but it can also en sure that Amer ican
industry re mains competitive in world markets and that hoped-for
Amer i can pros per ity con tin ues and grows.

In this hope, Americans are not alone. Across the globe, billions
of peo ple in poorer na tions are strug gling to improve their lives.
These peo ple need abun dant low-cost en ergy, which is the cur rency
of tech no log i cal prog ress.

In newly developing coun tries, that energy must come largely
from the less tech no log i cally com pli cated hy dro car bon sources. It is
a moral im perative that this en ergy be available. Otherwise, the ef-
forts of these peo ples will be in vain, and they will slip back wards
into lives of pov erty, suffering, and early death.

Energy is the foun dation of wealth. Inexpensive en ergy al lows
people to do won derful things. For ex ample, there is con cern that it
may become difficult to grow sufficient food on the available land.
Crops grow more abundantly in a warmer, higher CO2 en vi ron ment,
so this can mitigate future problems that may arise (12).

Energy provides, how ever, an even better food insurance plan.
En ergy-in ten sive hy dro ponic green houses are 2,000 times more
productive per unit land area than are modern American farming
methods (132). Therefore, if en ergy is abundant and in expensive,
there is no prac tical limit to world food pro duction.

Fresh water is also believed to be in short sup ply. With plentiful
in ex pen sive en ergy, sea wa ter de sa li na tion can pro vide es sen tially
unlimited sup plies of fresh wa ter.

During the past 200 years, hu man in genuity in the use of en ergy
has pro duced many tech no log i cal mir a cles. These ad vances have
markedly in creased the quality, quantity, and length of hu man life.
Tech nol o gists of the 21st cen tury need abun dant, in ex pen sive en ergy
with which to con tinue this ad vance.

Were this bright fu ture to be prevented by world en ergy ra tioning,
the result would be tragic indeed. In ad dition to hu man loss, the
Earth’s en vironment would be a major vic tim of such a mistake. In -
ex pen sive en ergy is es sen tial to en vi ron men tal health. Pros per ous
people have the wealth to spare for en vironmental pres ervation and
enhancement. Poor, impoverished peo ple do not.

Figure 27: Con struction of one Palo Verde in stallation with 10 re actors in
each of the 50 states. En ergy trade def icit is re versed by $500 bil lion per
year, resulting in a $200 bil lion an nual sur plus. Cur rently, this so lution is not 
pos si ble owing to mis guided gov ern ment pol i cies, reg u la tions, and tax a tion
and to le gal ma neuvers available to anti-nuclear ac tivists. These impedi-
ments should be leg islatively re pealed.
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CON CLU SIONS

There are no experimental data to sup port the hypothesis that in -
creases in hu man hydrocarbon use or in at mospheric carbon di oxide
and other green house gases are causing or can be expected to cause
unfavorable changes in global temperatures, weather, or landscape.
There is no reason to limit hu man pro duction of CO2, CH4, and other
minor green house gases as has been pro posed (82,83,97,123).

We also need not worry about en vironmental ca lamities even if
the current nat ural warming trend con tinues. The Earth has been
much warmer dur ing the past 3,000 years without catastrophic ef -
fects. Warmer weather ex tends growing sea sons and generally im-
proves the hab itability of colder re gions.

As coal, oil, and nat ural gas are used to feed and lift from pov erty
vast numbers of people across the globe, more CO2 will be re leased
into the atmosphere. This will help to maintain and improve the
health, lon gev ity, pros per ity, and pro duc tiv ity of all peo ple.

The United States and other coun tries need to produce more en -
ergy, not less. The most prac ti cal, eco nom i cal, and en vi ron men tally
sound meth ods avail able are hy dro car bon and nu clear tech nol o gies.

Human use of coal, oil, and natural gas has not harmfully warmed
the Earth, and the ex trapolation of cur rent trends shows that it will
not do so in the foreseeable fu ture. The CO2 pro duced does, how -
ever, ac celerate the growth rates of plants and also permits plants to
grow in drier re gions. An imal life, which de pends upon plants, also
flourishes, and the di versity of plant and an imal life is increased.

Human activities are producing part of the rise in CO2 in the at -
mosphere. Mankind is moving the carbon in coal, oil, and nat ural gas 
from be low ground to the atmosphere, where it is available for con -
version into living things. We are living in an in creasingly lush en vi-
ronment of plants and animals as a re sult of this CO2 in crease. Our
children will therefore en joy an Earth with far more plant and an imal
life than that with which we now are blessed.
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Joe Walker 
 
TO:          Global Climate  Science Team 
CC :         Michelle Ross: Susan Moya 
Subject:   Draft Global Climate Science Communications Plan 
 
As promised attached is the draft global climate science Communication Plan that we developed during our 
workshop last Friday. Thanks especially to those of you who participated in the workshop, and in particular to 
join Adams for his very helpful though following up our meeting, and Alan Caurdill for tuning around the 
notes from our workshop so quickly 
 
Please review the plan and get back to me with your comment as soon as possible. 
 
As those of you who were at the workshop know we have scheduled a follow-up team meeting to review the 
plan in person on Friday, April 17, from 1 to 3 pm. at the API headquarters. After we hope to have a "Plan 
champion" help us move it forward to potential funding sources, perhaps starting with the global climate 
"Coordinating Council - that will be an item for discussion on April 17. 
 
Again thanks for your hard work on this project. Please email, call or fax me with your comment. Thanks 
 
Regards, 
Joe Walker 
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Global Climate Science Communications 
 

Action Plan 
 

Project Goal 
                                  

 A majority of the American public including industry leadership, recognizes that significant 

in certainties exit in climate science, and therefore raises questions among those (e.g, Congress) 

who chart the future U. S. courts on global climate change. 

  

 Progress will be measured towards the goal. A measurement of the publics perspective on 

climate science will be taken, before the plan is launched, and the same measurement will be taken 

at one or more as yet-to-be-determined intervals as the plan is implemented 

 

Victory Will Be Achieved When  
 

• Average citizens “understand” (recognize) uncertainties in climate science; recognition of 

uncertainties becomes part of the “conventional  wisdom” 

 

• Media “ understands” (recognizes) uncertainties in climate science 

 

• Media coverage reflects balance on climates science and recognition of the validity 

viewpoints that challenge the current “conventional wisdom” 

 

• Industry senior leadership understands uncertainties in climates science, making 

them stronger ambassadors to those who shape climate policy 

 

• Those promoting the Kyoto treaty on the basis of extant science appear to be out of 

touch with reality. 

 

Current Reality 
    

 Unless "climate change" becomes a non-issue, meaning that the Kyoto proposal is defeated 

and there are no further initiatives to thwart the threat of climate change, there may be no in 

comment when we can declare victory for our effort. It will be necessary to establish measurement 

for the science effort to track progress toward achieving the goal and strategic success  
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2 

 

Because the science underpinning the global climate change theory has not been challenged 

effectively in the media or through other vehicles reaching the Amen can public; there is 

widespread ignorance, which works in favor of the Kyoto treaty and against the best interests of the 

United States. Indeed, the public has been highly receptive to the Clinton Administration's plans. 

There has been little, if any, public resistance or pressure applied to Congress to reject the treaty, 

except by those "inside the Beltway" with vested interests. 

 

 Moreover, from the political viewpoint, it is difficult for the Unites States to oppose the 

treaty solely on economic grounds, valid as the economic issues are. It makes it too easy for other to 

portray the Unites States as putting preservation of its own lifestyle above the greater concerns of 

mankind. this argument in turn forces our negotiators to make concessions that have not been well 

thought through, and in the end may do far ,more harm than good.  This is the process that unfolded 

at Kyoto, and is very likely to be repeated in Buenos Aires in November 1998. 

 

 The advocates of global warming have been successful on the basis of skillfully 

misrepresenting the science and the extent of agreement on the science, while industry and its 

partners ceded the science and fought on the economic issues. Yet if we can show that science does 

not support the Kyoto treaty — which most true climate scientists believe to be the case — this puts 

the United States in a stronger moral position and frees its negotiators from the need to make 

concessions as a defense against perceived selfish economic concerns. 

 

 Upon this tableau, the Global Climate Science Communications Team (GCSCT) developed 

an action plan to inform the American public that science does not support the precipitous actions 

Kyoto would dictate, thereby providing a climate for the right policy decisions to be made. The 

team considered results from a new public opinion. survey in developing the plan. 

 

 Charlton Research's survey of 1,100 "informed Americans" suggests that while Americans 

currently perceive climate change to be a great threat, public opinion is open to change on climate 

science. When informed that "some scientists believe there is not enough evidence to suggest that 

[what is called global climate change] is a long-term change due to human behavior and activities," 

58 percent of those surveyed said they were more likely to oppose the Kyoto treaty. Moreover, half 

the respondents harbored doubts about climate science. 

 

 GCSCT members who contributed to the development of the plan are A- John  Adams, John 

Adams Associates; Candace Crandall, Science and Environmental Policy Project; David Rothbard, 

Committee For A Constructive Tomorrow; Jeffrey Salmon, The Marshall Institute; Lee Ganigaru 

Environmental Issues Council; Lynn Bouchey and Myron Ebell, Frontiers of Freedom; Peter 

Cleary, Americans far Tax Reform; Randy Randol, Exxon Corp.; Robert Gehrl, The Southern 

Company; Sharon Kneiss, Chevron Carp; Steve Milloy, The Advancement of Sound Science 

Coalition; and Joseph Walker. American Petroleum Institute. 

 

The action plan is detailed on the following pages. 
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April 3,1998 
 

Global Climate Science Communications 
             

Action Plan 
 

 
Situation Analysis 
 
 In December 1997, the Clinton Administration agreed in Kyoto, Japan, to a treaty to 
reduce greenhouse gas emissions to prevent what it purports to be changes in the global 
climate caused by the continuing release of such emissions. The so-called greenhouse 
gases have many sources. For example, water vapor is a greenhouse gas But the Clinton 
Administration's action, if eventually approved by the U5.Senate, will mainly affect 
emissions from fossil fuel (gasoline, coal, natural gas, etc.) combustion. 
 
  As the climate change debate has evolved, those who oppose action have argued 
mainly that signing such a treaty will place the U.S. at a competitive disadvantage with 
most other nations, and will be extremely expensive to implement. Much, of the cost will be 
borne by American consumers who will pay higher prices for most energy and 
Transportation. 
 
 The climate change theory being. advanced by the treaty supporters is based 
primarily on forecasting models with a very high degree of uncertainty. In fact, it not known 
for sure whether (a) climate change actually is occurring, or (b) if it is, whether humans 
really have any influence on it. 
 
 Despite these weaknesses in scientific understanding, those who oppose the treaty 
have done little to build a case against precipitous action on climate change based on the 
scientific uncertainty. As a result, the Clinton. Administration and environmental groups 
essentially have had the field to themselves. They have conducted an effective public 
relations program to convince the American public that the climate is changing, we 
humans are at fault, and we must do something about it before calamity strikes. 
 
 The environmental groups know they have been successful. Commenting after the 
Kyoto negotiations about recent media coverage of climate change, Tom Wathen, 
executive vice president of the National Environmental Trust, wrote: 
 
 “.. As important as the extent of the coverage was the tone and tenor of it- In a 
change from just six months ago, most media stories no longer presented global warming 
as just a theory over which reasonable scientists could differ. Most stories described 
predictions of global warming as the position of the overwhelming number of mainstream 
scientists. That the environmental community had, to a great extent, settled the scientific 
issue with the U.S. media is the other great success that began perhaps several months 
earlier but became apparent during Kyoto. 
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Strategies and Tactics 
 

I. National Media Relations Program: Develop and implement a national 
media  relations program to inform the media about uncertainties in 
climate science; to generate national, regional and local media coverage 
on the scientific uncertainties, and thereby educate and inform the public, 
stimulating them to raise questions with policy makers. 

 
Tactics: These tactics will be undertaken between now and the next climate meeting in 
Buenos Aires, Argentina, in November 1998, and will be continued thereafter, as 
appropriate.  Activities will be launched as soon as the plan is approved, funding obtained, 
and the necessary resources (e.g., public relations counsel) arranged and deployed. In all 
cases, tactical implementation will be fully integrated with other elements of this action 
plan, most especially Strategy II (National Climate Science Data Center). 
 

• Identify, recruit and train a team of five independent scientists to participate in 
media outreach. These will be individuals who do not have a long history of visibility 
and/or participation in the climate change debate. Rather, this team will consist of 
new faces who will add their voices to those recognized scientists who already are 
vocal. 
 

• Develop a global climate science information kit for media including peer-reviewed 
papers that undercut the "conventional wisdom" an climate science. This kit also will 
include understandable communications, including simple fact sheets that present 
scientific uncertainties in language that the media and public can understand. 
 

• Conduct briefings by media-trained scientists for science writers in the top 20 media 
markets, using the information kits. Distribute the information kits to daily 
newspapers nationwide with offer of scientists to brief reporters at each paper. 
Develop, disseminate radio news releases featuring scientists nationwide, and offer 
scientists to appear on radio talk shows across the country. 
 

• Produce, distribute a steady stream of climate science information via facsimile and 
e-mail to science writers around the country.  
 

• Produce, distribute via syndicate and directly to newspapers nationwide a steady 
stream of op-ed columns and letters to the editor authored by scientists. 
 

• Convince one of the major news national TV journalists (e.g., John Stossel) to 
produce a report examining the scientific underpinnings of the Kyoto treaty. 
 

• Organize, promote and conduct through grassroots organizations a series of 
campus / community workshops/debates on climate science in 10 most important 
states during the period mid-August through October, 1998. 
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• Consider advertising the scientific uncertainties in select markets to support 
national, regional and local (e.g., workshops/debates), as appropriate. 

 
National Media Program Budget   —   $600,000 plus paid advertising 
 
 
 

II. Global Climate Science Information Source: Develop and Implement a 
program to inject credible science and scientific accountability into the 
global climate debate, thereby raising questions about and undercutting 
the "prevailing scientific wisdom." The strategy will have the added benefit 
of providing a platform for credible, constructive criticism of the 
opposition's position on the science. 

 
Tactics: As with the National Media Relations Program, these activities will be 
undertaken between now and the next climate meeting in Buenos Aires, Argentina, in 
November 1998, and will continue thereafter. Initiatives will be launched as soon as the 
plan is approved, funding obtained, and the necessary resources arranged and 
deployed. 
 

• Establish a Global Climate Science Data Center. The GCSDC will be established in  
Washington as a non-profit educational foundation with an advisory board of 
respected climate scientists. It -will be staffed initially with professionals on loan 
from various companies and associations with a major interest in the climate issue 
These executives will bring with them knowledge and experience in the following 
areas: 
– Overall history of climate research and the IPCC process; 
– Congressional relations and knowledge of where individual Senators stand on 

the climate issue; 
– Knowledge of key climate scientists  and where they stand; 
– Ability to identify and recruit as many as 20 respected climate scientists to serve 

on the science advisory board; 
– Knowledge and expertise in media relations and with established relationships 

with science and energy writers, columnists and editorial writers; 
– Expertise in grassroots organization; and 
– Campaign organization and administration. 

 
The GCSDC will be led by a dynamic senior executive with, a major personal . 
commitment to the goals of the campaign and easy access to business leaders at the CEO 
level. The Center will be run on a day-to-day basis by an executive director with 
responsibility for ensuring targets are met The Center will be funded at a level that will 
permit it to succeed, including funding for research contracts that may be deemed 
appropriate to fill gaps in climate science (e-g., a complete scientific critique of the EPCC 
research and its conclusions). 
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• The GCSDC will become a one-stop resource on climate science for members of 
Congress, the media, industry and all others concerned. It will be in constant 
contact with the best climate scientists and ensure that their findings and views 
receive appropriate attention. It will provide them with the logistical and moral 
support they have been lacking. In short, it will be a sound scientific alternative to 
the IPCC Its functions will include: 

− Providing as an easily accessible database (including a website) of all 
mainstream climate science information. 

− Identifying and establishing cooperative relationships with all major scientists 
whose research in this field supports our position. 

− Establishing cooperative relationships with other main stream scientific 
organizations (e.g. meteorologists, geophysicist) to bring their perspectives to 
bear on the debate, as appropriate. 

− Developing opportunities to maximize the impact of scientific views consistent 
with ours with Congress, the media and other key audiences. 

− Monitoring and serving as and early warning system for scientific developments 
with the potential to impact on the climate science debate, pro and con. 

− Responding to claims from the scientific alarmists and media. 

− Providing grants for advocacy on climate science, as deemed appropriate. 
 
Global Climate Science Data Center Budget  —  $5,000,000 (spread over two                       
  years minimum) 
 

III. National Direct Outreach and Education: Develop and implement a direct 
outreach program to inform and educate members of Congress, state officials, 
industry leadership, and school teachers/students about uncertainties in climate 
science. This strategy will enable Congress, state officials and industry leaders 
will be able to raise such serious questions about the Kyoto treaty's scientific 
underpinnings that American policy-makers not only will refuse to endorse it, 
they will seek to prevent progress toward implementation at the Buenos  Aires 
meeting in November or through other way Informing teachers/students about 
uncertainties in climate science will begin to erect a barrier against further efforts 

to impose Kyoto-like measures in the future. 
 
Tactics: Informing and educating members of Congress, state officials and industry 
leaders will be undertaken as soon as the plan is approved, funding is obtained, and the 
necessary resources are arrayed and will continue through Buenos Aires and for the 
foreseeable future. The teachers/students outreach program will be developed and 
launched in early 1999. In all cases, tactical implementation will be fully integrated with 
other elements of this action plan. 
 

• Develop and conduct through the Global Climates Science Data Center science 
briefings for Congress, governors, state legislators, and Industry leaders by August 
1998. 
 

• Develop information kits on climate science targeted specifically at the needs of 
government officials and industry leaders, to be used in conjunction, with and 
"Separately from the in-person briefings to further disseminate information on 
climate science uncertainties and thereby arm these influentials to raise serious 
questions on the science issue.  
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•  Organize under the GCSDC a "Science Education Task Group" that will serve as 
the point of outreach, to the National Science Teachers Association (NSTA) and 
other influential science education organizations. Work with NSTA to develop 
school materials that present a credible, balanced picture of climate science for use 
in classrooms nationwide.  
 

• Distribute educational materials directly to schools and through grassroots 
organizations of climate science partners (companies, organizations that participate 
in -this effort). 

 
 National Direct Outreach Program Budget   —   $300,000 
 
IV. Funding/Fund Allocation: Develop and implement program to obtain funding, 

and to allocate funds to ensure that the program it is carried out effectively. 
 
Tactics: This strategy will be implemented as soon as we have the go-ahead to proceed. 
 

• Potential funding sources were identified as American Petroleum Institute (API) and 
its members; Business Round Table (BKT) and its members, Edison Electric 
Institute (EE3) and its members; Independent Petroleum Association of America 
(IPAA) and its members; and the National Mining Association (NMA) and its 
members.  

• Potential fund allocators were identified as the American Legislative Exchange 
Council (ALEC), Committee For A Constructive Tomorrow (CFACT), Competitive 
Enterprise Institute, Frontiers of Freedom and The Marshall Institute.  

 
Total Funds Required to Implement 
Program through November 1998  - $2,000,000 (A significant portion of funding  

for the GCSDC will be deferred until1999 
and beyond) 

 

Measurements 
 

Various metrics will be used to track progress. These measurements will have to be 
determined in fleshing out the action plan and may include: 
 

• Baseline public/government official opinion surveys and periodic follow-up surveys 
on the percentage of Americans and government officials who recognize significant 
uncertainties in climate science. 

 

• Tracking the percent of media articles that raise questions about climate science. 
 

• Number of Members of Congress exposed to our materials on climate science. 
 

• Number of communications on climate science received by Members of Congress 
from their constituents. 
 

• Number of radio talk show appearances by scientists questioning the "prevailing 
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• Number of school teachers/students reached with our information on climates 
science. 
 

• Number of science writers briefed and who repeat upon climate science 
uncertainties. 
     

• Total audience exposed to newspaper radio, television coverage of science 
uncertainties. 

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 23 of 247



 

 

 

 

 

EXHIBIT 42 
 

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 24 of 247



Environmental Research Letters

LETTER • OPEN ACCESS

Assessing ExxonMobil’s climate change
communications (1977–2014)
To cite this article: Geoffrey Supran and Naomi Oreskes 2017 Environ. Res. Lett. 12 084019

 

View the article online for updates and enhancements.

Related content
Consensus on consensus: a synthesis of
consensus estimates on human-caused
global warming
John Cook, Naomi Oreskes, Peter T
Doran et al.

-

Public interest in climate change over the
past decade and the effects of the
‘climategate’ media event
William R L Anderegg and Gregory R
Goldsmith

-

Quantifying the consensus on
anthropogenic global warming in the
scientific literature
John Cook, Dana Nuccitelli, Sarah A
Green et al.

-

Recent citations
Shifting echo chambers in US climate
policy networks
Lorien Jasny et al

-

Arnold Schwarzenegger Plans To Sue Oil
Industry Over Climate Change
Daniel Nelson

-

The role of college and university faculty in
the fossil fuel divestment movement
Jennie C. Stephens et al

-

This content was downloaded from IP address 73.34.52.157 on 17/09/2018 at 17:07

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 25 of 247

https://doi.org/10.1088/1748-9326/aa815f
http://iopscience.iop.org/article/10.1088/1748-9326/11/4/048002
http://iopscience.iop.org/article/10.1088/1748-9326/11/4/048002
http://iopscience.iop.org/article/10.1088/1748-9326/11/4/048002
http://iopscience.iop.org/article/10.1088/1748-9326/9/5/054005
http://iopscience.iop.org/article/10.1088/1748-9326/9/5/054005
http://iopscience.iop.org/article/10.1088/1748-9326/9/5/054005
http://iopscience.iop.org/article/10.1088/1748-9326/8/2/024024
http://iopscience.iop.org/article/10.1088/1748-9326/8/2/024024
http://iopscience.iop.org/article/10.1088/1748-9326/8/2/024024
http://dx.doi.org/10.1371/journal.pone.0203463
http://dx.doi.org/10.1371/journal.pone.0203463
http://dx.doi.org/10.31988/SciTrends.12824
http://dx.doi.org/10.31988/SciTrends.12824
http://dx.doi.org/10.1525/elementa.297
http://dx.doi.org/10.1525/elementa.297


OPEN ACCESS

RECEIVED

22 June 2017

REVISED

17 July 2017

ACCEPTED FOR PUBLICATION

21 July 2017

PUBLISHED

23 August 2017

Original content from
this work may be used
under the terms of the
Creative Commons
Attribution 3.0 licence.

Any further distribution
of this work must
maintain attribution to
the author(s) and the
title of the work, journal
citation and DOI.

Environ. Res. Lett. 12 (2017) 084019 https://doi.org/10.1088/1748-9326/aa815f

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 26 of 247
LETTER

Assessing ExxonMobil’s climate change communications
(1977–2014)

Geoffrey Supran1 and Naomi Oreskes
Department of the History of Science, Harvard University, Cambridge, MA 02138, United States of America
1 Author to whom any correspondence should be addressed.

E-mail: gjsupran@fas.harvard.edu

Keywords: anthropogenic global warming, climate change, ExxonMobil, disinformation, content analysis, climate communication,
advertorial

Supplementary material for this article is available online
Abstract
This paper assesses whether ExxonMobil Corporation has in the past misled the general public about
climate change. We present an empirical document-by-document textual content analysis and
comparison of 187 climate change communications from ExxonMobil, including peer-reviewed and
non-peer-reviewed publications, internal company documents, and paid, editorial-style advertisements
(‘advertorials’) in The New York Times. We examine whether these communications sent consistent
messages about the state of climate science and its implications—specifically, we compare their
positions on climate change as real, human-caused, serious, and solvable. In all four cases, we find
that as documents become more publicly accessible, they increasingly communicate doubt. This
discrepancy is most pronounced between advertorials and all other documents. For example,
accounting for expressions of reasonable doubt, 83% of peer-reviewed papers and 80% of internal
documents acknowledge that climate change is real and human-caused, yet only 12% of advertorials
do so, with 81% instead expressing doubt. We conclude that ExxonMobil contributed to advancing
climate science—by way of its scientists’ academic publications—but promoted doubt about it in
advertorials. Given this discrepancy, we conclude that ExxonMobil misled the public. Our content
analysis also examines ExxonMobil’s discussion of the risks of stranded fossil fuel assets. We find the
topic discussed and sometimes quantified in 24 documents of various types, but absent from
advertorials. Finally, based on the available documents, we outline ExxonMobil’s strategic approach to
climate change research and communication, which helps to contextualize our findings.
1. Introduction

In 2016, Attorneys General (AGs) of 17 US states and
territories announced that they ‘are exploring working
together on key climate change-related initiatives, such
as ongoing and potential investigations’ into whether
ExxonMobil Corporation and other fossil fuel
companies may have violated, variously, racketeering,
consumer protection, or investor protection statutes
through their communications regarding anthropo-
genic global warming (AGW) [1, 2]. (Unless specified
otherwise, we refer to ExxonMobil Corporation,
Exxon Corporation, and Mobil Oil Corporation as
‘ExxonMobil’.) As part of a probe that began in 2015,
New York Attorney General Eric Schneiderman has
issued multiple subpoenas to ExxonMobil under the
© 2017 The Author(s). Published by IOP Publishing Ltd
state’s Martin Act and alleged that the company’s
accounting of climate risk ‘may be a sham’ [3–6].
Massachusetts Attorney General Maura Healey is
simultaneously investigating ExxonMobil, stating,
‘Fossil fuel companies that deceived investors and
consumers about the dangers of climate change should
be held accountable’ [7, 8]. US Virgin Islands Attorney
General Claude Walker has said that he is investigating
ExxonMobil for potentially violating the territory’s
anti-racketeering law [9]. Also in 2016, the US
Securities and Exchange Commission (SEC) began a
federal investigation into whether ExxonMobil
appropriately discloses the business risks of AGW,
and how it values its assets and reserves [10]. We
offer no view on the legal issues raised by ongoing
investigations.

mailto:gjsupran@fas.harvard.edu
https://doi.org/10.1088/1748-9326/aa815f
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://crossmark.crossref.org/dialog/?doi=10.1088/1748-9326/aa815f&domain=pdf&date_stamp=2017-8-23
https://doi.org/10.1088/1748-9326/aa815f


2 There are, of course, countless additional climate change
communications from ExxonMobil that could be included in
future work, including archived internal documents, advertorials
published in newspapers beyond the NYT, and non-peer-reviewed
materials such as speech transcripts, television adverts, patent
documents, shareholder reports, and third-party communications
(for example, from lobbyists, think-tanks, and politicians funded by
ExxonMobil). These documents are potentially important, but are
not the focus of the present study.

Environ. Res. Lett. 12 (2017) 084019
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ExxonMobil has responded stating, ‘We unequiv-
ocally reject allegations that ExxonMobil suppressed
climate change research contained in media reports
that are inaccurate distortions of ExxonMobil’s nearly
40 year history of climate research.We understand that
climate risks are real. The company has continuously,
publicly and openly researched and discussed the risks
of climate change, carbon life cycle analysis and
emissions reductions’ [11]. In particular, ExxonMo-
bil’s website and statements offer a ‘10 page document
listing the over 50 peer-reviewed articles on climate
research and related policy analysis from ExxonMobil
scientists from 1983 to the present’ [11–15]. Exxon-
Mobil argues that this list, entitled ‘Exxon Mobil
Contributed Publications’, ‘undercuts the allegation
. . . that ExxonMobil sought to hide our research.’
The company has also published some of its internal
company documents, originally made public by
journalists at InsideClimate News (ICN) [16, 17]
(and simultaneously reported by Columbia Univer-
sity’s Graduate School of Journalism and the Los
Angeles Times [18]), to demonstrate that ‘allegations
are based on deliberately cherry-picked statements’
[14]. ‘Read all of these documents and make up your
own mind,’ ExxonMobil has challenged [14].

This paper takes up that challenge by analyzing
the materials highlighted by the company, and
comparing them with other publicly available
ExxonMobil communications on AGW. The issue
at stake is whether the corporation misled consum-
ers, shareholders and/or the general public by
making public statements that cast doubt on climate
science and its implications, and which were at odds
with available scientific information and with what
the company knew. We stress that the question is not
whether ExxonMobil ‘suppressed climate change
research,’ but rather how they communicated
about it [11].

Our analysis covers the publication period of the
documents made available by ExxonMobil: 1977–
2014. These documents include peer-reviewed and
non-peer-reviewed publications (academic papers,
conference proceedings, reports, company pamphlets,
etc) and internal documents. Our analysis compares
these documents with ExxonMobil’s public outreach
in the form of paid, editorial-style advertisements—
known as ‘advertorials’—published on the Op-Ed
page of The New York Times (NYT) [19]. We focus on
advertorials because they come directly from Exxon-
Mobil and are an unequivocally public form of
communication ‘designed to affect public opinion or
official opinion’ [20]. Kollman has found that
advertorializing is second only to mobilizing group
members as the most commonly used outside
lobbying technique [20, 21]. We examine whether
these communications sent consistent messages about
the state of climate science and its implications, or
whether there is a discernable discrepancy between the
company’s public and private communications.
2

Our study offers the first empirical assessment and
intercomparison of ExxonMobil’s private and public
statements on AGW2. By bringing to bear the
quantitative methodologies of consensus measure-
ment [22, 23] and content analysis [24–28], our results
add to (i) earlier analyses of ExxonMobil’s communi-
cation practices [19, 20, 29–36], (ii) qualitative
accounts of the company’s AGW communications
[17, 18, 37–39], and (iii) the application of consensus
measurement/content analysis to AGW communica-
tions [26–28, 40, 41]. In addition, this study
contributes to the broader literature on climate change
denial [42–48], corporate issue management [21, 35,
49, 50] andmisinformation strategies [51–55], and the
social construction of ignorance [56–58].
2. Method

We adapt and combine the methodologies used to
quantify the consensus on AGW by Oreskes [23] and
Cook et al [22] with the content analysis methodolo-
gies used to characterize media communications of
AGW by Feldman et al and Elsasser and Dunlap [27,
28]. Developed to assess peer-reviewed scientific
literature, cable news, and conservative newspapers,
respectively, these offer generalizable approaches to
quantifying the positions of an entity or community
on a particular scientific question across multiple
document classes.

Our study comprises 187 documents (see table 1):
32 internal documents (from ICN [16], ExxonMobil
[59], and Climate Investigations Center [60]); 53
articles labeled ‘Peer-Reviewed Publications’ in
ExxonMobil’s ‘Contributed Publications’ list [15];
48 (unique and retrievable) documents labeled
‘Additional Publications’ in ExxonMobil’s ‘Contribut-
ed Publications’ list; 36 Mobil/ExxonMobil adverto-
rials related to climate change in the NYT; and 18
‘Other’ publicly available ExxonMobil communica-
tions–mostly non-peer-reviewed materials–obtained
during our research. To our knowledge, these
constitute the relevant, publicly available internal
documents that have led to recent allegations against
ExxonMobil, as well as all peer-reviewed and non-
peer-reviewed documents offered by the company in
response. They also include all discovered ExxonMobil
advertorials in the NYT discussing AGW. Advertorials
are sourced from a collection compiled by Polluter-
Watch based on a search of the ProQuest archive [61].



Table 1. Inventory of documents analyzed. Shown for each document category are the total number of documents, their date range,
source(s), and assigned types. Among peer-reviewed and non-peer reviewed documents, eight publications were found to be
redundant, with similar or identical wording to seven other (strictly unique) publications. All 15 are included in our analysis. Among
non-peer-reviewed documents, there are two citations provided by ExxonMobil that are identical to two others. The identical two are
not included in our analysis. Sources: ‘Peer-Reviewed’ and ‘Additional’ publications are cited in the ‘Exxon Mobil Contributed
Publications’ list [15]; ‘Supporting Materials’ are internal documents offered by ExxonMobil [59]; ‘Other’ sources refers to documents
discovered independently during our research; ICN = InsideClimate News; NYT = The New York Times. NYT advertorials were
collated by Polluter Watch [61]. For details on document types, see section S2, supplementary information, available at stacks.iop.org/
ERL/12/084019/mmedia. Miscellaneous Opinions include, for example, commentaries, opinion editorials, and speeches.

Sources Document Types

Provided by ExxonMobil

Category No. Dates ‘Peer-

reviewed’

‘Additional’ ‘Supporting

materials’

ICN NYT Other Academic

journal

Conference/

workshop

proceeding

Gov.

report

Book Industry

white

paper

Internal

doc.

Ad Misc.

opinion

Internal

Documents

32 1977�1995 0 0 22 28 0 1 0 0 0 0 0 32 0 0

Peer-

Reviewed

72 1982�2014 50 19 0 0 0 3 53 2 13 4 0 0 0 0

Non-Peer-

Reviewed

47 1980�2014 3 29 0 3 0 12 0 24 5 2 2 0 0 13

Advertorials 36 1989�2004 0 0 0 0 36 0 0 0 0 0 0 0 36 0
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To characterize each document, we read its
abstract, introduction, and conclusion, and either
skim or read thoroughly the rest as necessary. In the
case of long documents (over ∼30 pages) in which
executive summaries are provided, we rely on those
summaries. The documents are binned into four
categories as shown in table 1: Internal, Peer-Reviewed,
Non-Peer-Reviewed, and Advertorial. This allows us to
distinguish communications according to degree of
accessibility–a key variable in assessing the consistency
of ExxonMobil’s representations of AGW. Each
document’s manifest content is then further charac-
terized in four ways: type, topic, position with respect
to AGW, and position with respect to risks of stranded
assets. Details of document types and topics are
discussed in sections S2�3, supplementary informa-
tion.

2.1. Document position
Research has shown that four key points of
understanding about AGW—that it is real, human-
caused, serious, and solvable—are important predic-
tors of the public’s perceived issue seriousness,
affective issue involvement, support for climate
policies, and political activism [62–66]. These four
elements have also been found to underpin most
narratives of AGW skepticism and denial (namely ‘it’s
not happening’, ‘it’s not us’, ‘it’s not serious’, and ‘it’s
too hard’) [28, 43, 67, 68]. We therefore use, a priori,
these recognized elements as axes along which to
characterize ExxonMobil’s positions on AGW in its
communications; positions on each of these elements
form the primary codes in our content analysis (table
2). Our coding scheme is summarized below (see
section S1, supplementary information for further
details).

One of the authors coded all of the documents,
and ambiguities were resolved through discussion
between authors. To verify intercoder reliability and
intercoder agreement, both authors independently
3

coded a random subset of 36 documents (approxi-
mately 19% of the total number of documents in
each category). Intracoder reliability was also
calculated (see section S1.7, supplementary infor-
mation).

2.1.1. ‘Real & human-caused’
Tailoring the approaches of Cook et al, Feldman et al,
and Elsasser and Dunlap, each document is coded by
assigning ‘Endorsement Points’ (EP1 to EP4b, defined
in table 2) to pertinent text and figures based on
whether each acknowledges or doubts the scientific
evidence that AGW is real and human-caused
(intercoder reliability of Endorsement Points: percent-
age agreement = 93%; Krippendorff ’s (Kripp.)
a ¼ 0:84) [22, 27, 28]. We recognize that all science
involves uncertainties, and therefore that doubt is not,
ipso facto, an inappropriate response to complex
scientific information. Uncertainties are an innate and
important part of reasonable scientific discourse.
However, it has also been shown that uncertainty may
be amplified or exaggerated in ways that aremisleading
and unreasonable, sustaining doubt about claims that
are scientifically established [42, 52, 57, 69]. Therefore,
to distinguish reasonable and unreasonable doubt, we
apply two first-order filters to our Endorsement Point
codings. First, in documents published on or before
1990, we exempt expressions of doubt that AGW is
real (i.e. we deem such expressions to be reasonable at
that time). Second, in documents published on or
before 1995, we exempt expressions of doubt that
AGW is human-caused. 1990 and 1995 are when the
Intergovernmental Panel on Climate Change (IPCC)
first concluded that AGW is real and human-caused,
respectively (these are conservative thresholds insofar
as many scientists had arrived at these conclusions
prior to the IPCC reports; indeed, IPCC reports are
based only on already-completed work) [70, 71].
Finally, based on its individual Endorsement Points,
each document is assigned one overall Endorsement

http://stacks.iop.org/ERL/12/084019/mmedia
http://stacks.iop.org/ERL/12/084019/mmedia


Table 2. Definitions of the Endorsement, Impact, and Solvable Points used to code levels of acknowledgment of AGW as real and
human-caused, serious, and solvable, respectively. See section S1, supplementary information, for details on the content analysis and
coding scheme.

AGW as Real and Human-Caused

Endorsement points (EPs) Description

‘Acknowledge’ (EP1) Explicit endorsement with quantification Explicitly supports position that humans are the primary cause

of global warming (with quantification)

(EP2) Explicit endorsement without quantification Explicitly supports position that humans are the primary cause

of global warming (without quantification) or refers to

anthropogenic global warming as a known fact

(EP3a) Implicit endorsement Implicitly supports position that humans are the primary

cause of global warming. e.g. research assumes greenhouse gas

emissions cause warming without explicitly stating humans are

the cause

(EP3b) Implicit endorsement of consensus Implicitly supports position that humans are the primary

cause of global warming by referring to a consensus of the

scientific community

‘No position’ (EP4a) No position Does not address the cause of global warming

‘Doubt’ (EP4b- 1) Uncertain of reality of AGW Expresses position that the reality of recent global warming is

uncertain/undefined, namely ‘it’s not happening’

2) Uncertain of human contribution to AGW Expresses position that the human contribution to recent

global warming is uncertain/undefined, namely ‘it’s not us’

AGW as Serious

Impact points (IPs) Description

‘Acknowledge’ (IP1) Acknowledgment Acknowledges and/or articulates known or predicted negative

impacts of global warming e.g. geophysical, economic, socio-

political

‘No position’ (IP2) No position Does not address the negative impacts of global warming

(beyond generic references to climate change as a ‘risk’)

‘Doubt’ (IP3) Uncertain Expresses position that the reality of negative impacts of global

warming is uncertain/undefined/exaggerated, namely ‘it’s not

bad’

AGW as Solvable

Solvable points (SPs) Description

‘Doubt’ (SP1) Uncertain Expresses position that the difficulties of mitigating global

warming are potentially insurmountable and/or exceed the

benefits, namely ‘it’s too hard’
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Level (EL) (intercoder reliability of Endorsement
Levels: 89%; Kripp. a ¼ 0:85): ‘No Position’ (all text
and figures are EP4a only); ‘Acknowledge’ (EP1–3
only); ‘Acknowledge and Doubt’ (EP1–3 and EP4b);
‘Reasonable Doubt’ (EP4b only, deemed reasonable as
defined above); or ‘Doubt’ (EP4b only, deemed
unreasonable). ‘Acknowledge and Doubt’ reflects the
fact that some communications acknowledge aspects
of AGW yet emphasize other areas of doubt or
uncertainty.

Our filtering of reasonable doubt (see also section
S1.4.2, supplementary information) helps address the
challenge of characterizing the positions of documents
published during a period of rapidly evolving scientific
opinion. Otherwise, however, our coding scheme is
agnostic to each document’s publication year.

2.1.2. ‘Serious’
We assign ‘Impact Points’ (IP1 to IP3, defined in
table 2) throughout each document based on its
4

positions on AGW as having known or predicted
negative impacts (for example, geophysical, economic,
or sociopolitical) (intercoder reliability of Impact
Points: 94%; Kripp. a ¼ 0:86). Each document is then
assigned one of four overall Impact Levels (ILs): ‘No
Position’ (all text and figures are IP2 only);
‘Acknowledge’ (IP1 only); ‘Acknowledge and Doubt’
(IP1 and IP3); or ‘Doubt’ (IP3 only) (intercoder
reliability of Impact Levels: 89%; Kripp. a ¼ 0:77).

2.1.3. ‘Solvable’
We identify documents that express ‘Doubt’ (SP1,
defined in table 2) as to whether AGW can be
mitigated or whether the costs of doing so exceed the
benefits (intercoder reliability: 97%; Kripp. a ¼ 0:84).
While the question of AGW’s solvability is not
resolvable on purely technical grounds, the relative
extent to which documents promote doubt on the
matter remains relevant to the character of climate
communications, insofar as assertions that AGW
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Figure 1. Timeline of the overall positions of all 187 documents on AGW as (a) real and human-caused and (b) serious. Each line
represents an individual document. Documents are sorted by category and publication date.
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cannot be stopped are a common component of
contrarian claims [42, 72].
2.2. Risks of stranded assets
AGs and the SEC are investigating ExxonMobil’s
understanding and disclosures of the financial risks
related to either AGW or future climate policy, and
shareholders have questioned the adequacy of
ExxonMobil’s disclosures on this point. We examine
what, if anything, has been stated on this subject in the
documents examined [10, 73–75]. Across all docu-
ments, we collate and chronicle ExxonMobil’s
communications regarding the risks of stranded assets
(intercoder reliability: 100%; Kripp. a ¼ 1:0). Finan-
cial documents from ExxonMobil, such as shareholder
5

reports, are beyond the scope of this study and a topic
for future investigation.
3. Results
3.1. Endorsement levels (ELs)—AGW as real and
human-caused
Figure 1(a) is a timeline of the overall positions of all 187
documents on AGWas real and human-caused, sorted
by publication date and into four categories: Internal
Documents, Peer-Reviewed, Non-Peer-Reviewed, and
Advertorials. Each line represents an individual docu-
ment and is color-coded: No position (grey); Acknowl-
edge (blue); Acknowledge and Doubt (black); and
Doubt (red).Dashed lines indicate documents that have



Table 3. Example quotations (coding units) expressing (left) acknowledgment and (right) doubt that AGW is real and human-caused. For each document category, two examples are given: the first typifies a relatively ‘strong’
quotation, the second a relatively ‘mild’ one. Substantiating quotations for all documents are provided in section S7, supplementary information.

Acknowledge AGW is real and human-caused (EP1,2,3) Doubt AGW is real and human-caused (EP4b-1,2)

INTERNAL 1979

[82]

‘The most widely held theory is that:—The increase [in atmospheric CO2] is due to fossil fuel

combustion;—Increasing CO2 concentration will cause a warming of the earth’s surface;—The present

trend of fossil fuel consumption will cause dramatic environmental effects before the year 2050.’

1982

[83]

‘There is currently no unambiguous scientific evidence that the earth is warming. If the earth is on a

warming trend, we’re not likely to detect it before 1995.’a

1982

[83]

‘The question of which predictions and which models best simulate a carbon dioxide induced climate

change is still being debated by the scientific community. Our best estimate is that doubling of the

current concentration could increase average global temperature by about 1.3° to 3.1 °C . . . .’

2002

[84]

‘A major frustration to many is the all-too-apparent bias of IPCC to downplay the significance of

scientific uncertainty and gaps . . . .’

PEER-

REVIEWED

1996

[76]

‘The body of statistical evidence . . . now points towards a discernible human influence on global

climate.’

2001

[85]

‘A general statistical methodology . . . is proposed as a method for deciding whether or not

anthropogenic influences are causing climate change.’

1995

[86]

‘We present a preliminary analysis of a geoengineering option based on the intentional increase of

ocean alkalinity to enhance marine storage of atmospheric CO2. Like all geoengineering techniques to

limit climate change . . . .’

2003

[81]

‘Currently, our ability to forecast future climate is in question. Models are used to make projections of

future climate, based on scenarios of future human activities and emissions, by simulating each link in

the causal chain relating these scenarios to changes in climate. The estimation of the uncertainty of this

causal chain remains an important scientific challenge.’

NON-PEER-

REVIEWED

1981

[87]

‘The conviction in the scientific community that the observed trend of increasing carbon dioxide, if it

continues, will cause a global warming is based on a variety of theoretical studies . . . the results are

now fairly consistent. For a carbon dioxide doubling the calculated mean surface-air temperature

increase is approximately 2 °C to 3 °C. The warming is 2 to 3 times larger in the northern polar regions

. . . Other model-predicted features are shifts of precipitation and soil moisture, retreat of polar snow

and sea ice, and changes of large-scale circulation patterns.’

1996

[88]

Title: ‘Global warming: who’s right? Facts about a debate that’s turned up more questions than answers.’

‘ . . . a multinational effort, under the auspices of the United Nations, is under way to cut the use of

fossil fuels, based on the unproven theory that they affect the earth’s climate.’

2003

[89]

‘ . . . a 2 °C warming target (which can still produce adverse climate impacts) requires non-CO2-

emitting primary power in the 10 to 30 TW range by 2050.’

2008

[90]

‘Nor are [the Oil and Natural Gas Industry Guidelines for Greenhouse Gas Reduction Projects] intended

to imply a direct connection between GHG emissions from the oil and natural gas industry and the

phenomenon commonly referred to as climate change.’

ADVERTORIALS 1999

[91]

‘Reasonable concerns about the buildup of greenhouse gases in the atmosphere and their effect on

earth’s climate have prompted policymakers to search for a response.’

1997

[92]

‘Let’s face it: The science of climate change is too uncertain to mandate a plan of action that could

plunge economies into turmoil . . . Scientists cannot predict with certainty if temperatures will increase,

by how much and where changes will occur. We still don’t know what role man-made greenhouse gases

might play in warming the planet . . . Let’s not rush to a decision at Kyoto. Climate change is complex;

the science is not conclusive; the economics could be devastating.’

2003

[93]

‘We humans are interacting with the geo-chemical systems of our planet on a global scale. The

concentration of carbon dioxide in the atmosphere has increased by a third from its preindustrial level,

and the resulting change in the acidity of the upper ocean can be detected.’b

1997

[94]

Title: ‘Climate change: a degree of uncertainty.’

‘ . . . there is a high degree of uncertainty over the timing and magnitude of the potential impacts that

man-made emissions of greenhouse gases have on climate . . . To address the scientific uncertainty

governments, universities and industry should form global research partnerships to fill in the knowledge

gap, with the goal of achieving a consensus view on critical issues within a defined time frame . . . .’

a Document filtered by our analysis as reasonable due to pre-1990 publication date.
b Advertorial is signed by Stanford University Professor Lynn Orr, then-director of Stanford’s Exxon-funded GCEP alliance, and bears the seal of Stanford University. See section S7, supplementary information, for details.
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Figure 2. Percentage of documents taking each overall
position on AGWas (a) real and human-caused, (b) serious,
and (c) solvable. For each document category and for all
documents that express a position in figure 1, the cumulative
fractions of documents taking that position are shown.

Environ. Res. Lett. 12 (2017) 084019

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 32 of 247
been filtered for reasonable doubt. Table 3 presents
exemplifying quotations (coding units) of varying
‘strength’ that illustrate the assigned positions for a
selection of the documents. For each category and for all
documents that express a position,figure 2(a) shows the
cumulative fraction of documents that take that
position. Positions on AGWas real and human-caused
vary significantly across document categories
(p < 3:7 � 10�13, Fisher’s exact test, FET; see table
S3, supplementary information, for details and all
probability values). Figure 2 is based on all documents
in figure 1; the same trend is observed when only
documents with an overlapping date range are
considered (section S4, supplementary information).
7

3.1.1. Peer-reviewed publications
Figures 1(a) and 2(a) show that ExxonMobil’s peer-
reviewed publications overwhelmingly acknowledge
AGW as real and human-caused (‘Acknowledge’). Of
the 65% (47/72) of peer-reviewed documents that
express a position, more than three-quarters hold an
‘Acknowledge’ position (39/47 = 83%). Table 3
provides sample quotations (see section S7, supple-
mentary information, for substantiating quotations
for all documents). ExxonMobil’s listed publications
include chapter 8 of the 1995 IPCC report (Exxon-
Mobil’s principal climate scientist, Haroon Kheshgi,
was a contributing author), which observed a
‘discernible human influence on global climate’ [15,
76]. Kheshgi also co-authored the Summary for
Policymakers and several chapters of the next IPCC
report in 2001, which found ‘there is new and stronger
evidence that most of the warming observed over the
last 50 years is attributable to human activities’ [77–
80]. Of the minority of peer-reviewed documents
holding a position of ‘Acknowledge and Doubt’ (5/47
= 11%), ‘Reasonable Doubt’ (2/47 = 4%), or ‘Doubt’
(1/47 = 2%), we judge that most of the expressed
doubt constitutes normal scientific discussion about
uncertainties; for example, ‘the estimation of the
uncertainty of this causal chain [linking human
activities to changes in climate]’ [81].

3.1.2. Non-peer-reviewed documents
The predominant stance taken in non-peer-reviewed
communications is also ‘Acknowledge’, although
compared to peer-reviewed work, it loses ground to
the ‘Acknowledge and Doubt’ and ‘Doubt’ stances in
roughly equal measure (p ¼ 0:044, FET). Figures 1(a)
and 2(a) show that, of the 74% (35/47) that take a
position, 66% (23/35) ‘Acknowledge’, 17% (6/35)
‘Acknowledge and Doubt’, and 17% (6/35) ‘Doubt’
that AGW is real and human-caused. The more
frequent expressions of doubt in non-peer-reviewed
documents, compared with peer-reviewed ones, reflect
the mixed nature of these documents. Some are
technical, academic analyses, while others are indus-
try-targeted speeches, reports, conference proceed-
ings, company pamphlets, etc (see sections S2, S3, and
S6, supplementary information).

3.1.3. Internal documents
The bulk of ExxonMobil’s internal documents also
take the ‘Acknowledge’ stance. Figures 1(a) and 2(a)
show that, of the 63% (20/32) that take a position,
80% (16/20) adopt ‘Acknowledge’, with most of the
rest expressing ‘Reasonable Doubt’ (3/20 = 15%).
Unlike other document categories, however, our
characterization of internal documents shifts dramati-
cally if we remove filters for reasonable doubt from our
analysis (see section 2). Then, 61% (11/18) take the
mixed position (‘Acknowledge and Doubt’), with the
remainder split between ‘Acknowledge’ and ‘Doubt’
(3/18 = 17% and 4/18 = 22%, respectively).
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These results are explained by the early publication
period of internal documents: all but two were
published before the 1990 IPCC report, and are
therefore subject to our filters for reasonable doubt.
These results also reflect the predominant nature of the
internal documents: they acknowledge the likelihood
of AGW based on internal and external research, while
also highlighting uncertainties.

In 1979, for instance (table 3), an internal Exxon
study concluded that:

The most widely held theory is that:
�
 The increase [in atmospheric CO2] is due to
fossil fuel combustion
�
 Increasing CO2 concentration will cause a
warming of the earth’s surface
�
 The present trend of fossil fuel consumption
will cause dramatic environmental effects be-
fore the year 2050.
However, the memo notes: ‘It must be realized that
there is great uncertainty in the existing climatic
models because of a poor understanding of the
atmospheric/terrestrial/oceanic CO2 balance’ [82].
Likewise, an internal briefing on the ‘CO2 “Green-
house” Effect’ from 1982 states: ‘There is currently no
unambiguous scientific evidence that the earth is
warming. If the earth is on a warming trend, we’re not
likely to detect it before 1995’ (see table 3). Yet, the
authors say, ‘Our best estimate is that doubling of the
current concentration could increase average global
temperature by about 1.3 °C to 3.1 °C’ [83]. Several
internal documents make this distinction, acknowl-
edging that increased CO2 would likely cause
warming, while expressing (reasonable) doubt that
warming was already underway and large enough to be
detected.

This cautious consensus is also evident in charts in
internal ExxonMobil presentations and reports. (Due
to copyright restrictions prohibiting the reproduction
of figures owned by ExxonMobil, we instead provide
hyperlinks to third-party websites at which relevant
figures can be viewed.) For example, in a 1978
presentation to the Exxon Corporation Management
Committee, Exxon scientist James Black showed a
graph (see https://perma.cc/PJ4N-T8SC) of projected
warming ‘model[ed] with the assumption that the
carbon dioxide levels will double by 2050 A.D.’ [95].
Another case is the 1982 Exxon primer already
mentioned, which includes a graph (see https://perma.
cc/PH4X-ZJBA) showing ‘an estimate of the average
global temperature increase’ under the ‘Exxon 21st
Century Study-High Growth scenario’ [83]. A third
example is a table (see https://perma.cc/9DGQ-
4TBW) presented by Exxon scientist Henry Shaw
at a 1984 Exxon/Esso environmental conference,
which showed that Exxon’s expected ‘average temper-
8

ature rise’ of 1.3 °C–3.1 °C was comparable to
projections by leading research institutions (1.5 °C–
4.5 °C) [96]. This shows that ExxonMobil scientists
and managers were well informed of the state of the
science at the time. But they also tended to focus on
the prevailing uncertainties: Black stressed the alleged
shortcomings of extant climate models before showing
his results; Shaw emphasized the variable and
‘unpredictable’ character of some values.

We conclude that ExxonMobil’s recent defense
accurately characterizes the situation with respect to its
peer-reviewed, non-peer-reviewed, and internal docu-
ments: ‘Our researchers recognized the developing
nature of climate science at the time . . . [and]
mirrored global understanding’ [14]. On several
occasions during the early 1980s, the company’s
peer-reviewed and internal documents went as far as
to refute ‘calculations on a more limited scale by a
number of climatologists’ that projected much less
global warming than the rest of the scientific
community, including ExxonMobil [97–99]. ‘In
summary,’ said a 1982 memo, ‘the results of our
research are in accord with the scientific consensus on
the effect of increased atmospheric CO2 on climate
. . . and are subject to the same uncertainties’ [99]. As
a scientific consensus emerged in the early 1990s that
AGW was underway, a 1995 ‘Primer on Climate
Change Science’ co-authored by Mobil as part of the
Global Climate Coalition explicitly rejected contrarian
claims that were beginning to circulate: ‘Contrarian
theories . . . do not offer convincing arguments
against the conventional model of greenhouse gas
emission-induced climate change’ [100].

3.1.4. Advertorials
The predominant stance taken in ExxonMobil’s
advertorials is ‘Doubt’. In essence, these public
statements reflect only the ‘Doubt’ side of ExxonMo-
bil’s mixed internal dialogue. Figures 1(a) and 2(a)
show that of the 72% (26/36) of climate change
advertorials that take a position, 81% (21/26) take the
position of ‘Doubt’, with the remainder split between
‘Acknowledge’ (3/26= 11.5%) and ‘Acknowledge and
Doubt’ (2/26= 7.5%). A characteristic example is a
1997 Mobil advertorial (table 3), which stated: ‘Let’s
face it: The science of climate change is too uncertain
to mandate a plan of action that could plunge
economies into turmoil . . . Scientists cannot predict
with certainty if temperatures will increase, by how
much and where changes will occur. We still don’t
know what role man-made greenhouse gases might
play in warming the planet’ [92]. Another, also from
1997, referred to a ‘high degree of uncertainty,’
‘debate,’ and a ‘knowledge gap,’ and the need for
further ‘fact-finding’ and ‘additional knowledge’
before UN negotiators in Kyoto could make decisions
[94]. The advertorial stressed the goal ‘of achieving a
consensus view,’ two years after the IPCC had
presented one.

https://perma.cc/PJ4N-T8SC
https://perma.cc/PH4X-ZJBA
https://perma.cc/PH4X-ZJBA
https://perma.cc/9DGQ-4TBW
https://perma.cc/9DGQ-4TBW
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Our analysis is limited to advertorials in the NYT
because those pertaining to climate change have
already been compiled and are readily available. Brown
et al report that ExxonMobil also ran advertorials in
eight other major newspapers [19]. Some of these
appear to have been the same or similar to those in the
NYT. For example, in an advertorial in The
Washington Post in 2000, ExxonMobil criticized a
US National Assessment report on climate change as
putting the ‘political cart before a scientific horse’ and
being based ‘on unreliable models’ [101]. The
advertorial was condemned by the former director
of the National Assessment Coordination Office: ‘To
call ExxonMobil’s position out of the mainstream is
. . . a gross understatement’ [102].

3.1.5. Contrast between advertorials and other
documents
Our analysis shows that ExxonMobil’s scientists and
executives were, for the most part, aware and accepting
of the evolving climate science from the 1970s
onwards, but they painted a different picture in
advertorials. The majority of ExxonMobil’s peer-
reviewed publications acknowledge that climate
change is real and human-caused, and internal
documents reflect this scientific framework. Uncer-
tainties are mentioned or even highlighted, but usually
in the context of broader scientific understandings and
broadly consistent with the evolving science. In
contrast, ExxonMobil’s advertorials overwhelmingly
focus on the uncertainties, casting doubt on the
growing scientific consensus (e.g. peer-reviewed
publications versus advertorials: p ¼ 4:1 � 10�13,
FET).

The contrast between advertorials and other
documents is particularly evident in their accompa-
nying figures. For instance, in a chapter of a 1985 US
Department of Energy report co-authored by Exxon
scientist Brian Flannery [103], a graph (see https://
perma.cc/A5WN-LKLS) presents the results of
future warming modeled for different CO2 scenari-
os. ‘The foregoing results, with all their caveats,’ the
report summarizes, ‘can be construed as an
approximate bracketing of the consensus of tran-
sient model predictions for the next century’s CO2

greenhouse effect. In this restricted sense, they are
consistent with the EPA’s estimate of a 2 °C warming
from fossil fuel CO2 and other greenhouse gases by
the middle of the next century.’ Their conclusion is
entitled ‘Consensus CO2 Warming.’ Compare this
with figures from ExxonMobil advertorials in 1997
and 2000 (see https://perma.cc/39CC-JTES and
https://perma.cc/74BL-KL8A, respectively), which
downplay the human contribution to AGW and
emphasize natural variability instead [104, 105].
Featured in an advertorial entitled ‘Unsettled
Science’ in the NYT and The Wall Street Journal,
the latter figure was taken from an article in Science
9

by Lloyd Keigwin of the Woods Hole Oceanographic
Institution [105–107]. Keigwin called the use of his
data ‘very misleading’ [106]. They were a historical
reconstruction of sea-surface temperatures in the
Sargasso Sea and, in his words, ‘not representative of
the planet as a whole [as the advertorial could be
taken to imply]. To jump from the western North
Atlantic Ocean to the globe is something no
responsible scientist would do . . . There’s really
no way those results bear on the question of human-
induced climate warming . . . .’

The contrast across document categories is also
clear when analyzed at a year-to-year scale (figure 1
(a)). The majority of advertorials promoting doubt
follow a decade of numerous acknowledgments in the
other three document categories. Between 1977 and
1996, of all peer-reviewed, non-peer-reviewed, and
internal documents that take a position, 83% fully or
partly (81% and 2%, respectively) acknowledge that
AGW is real and human-caused (if we remove our
filter for reasonable doubt, still 83% fully or partly
(43% and 40%, respectively) acknowledge this).
Thereafter, in 1997 alone, we see nine advertorials
promoting ‘Doubt’. Significantly, throughout the late
1990s and early 2000s, ExxonMobil peer-reviewed
publications and advertorials in the same years
contradict one another (figure 1(a)).

3.2. Impact levels (ILs)—AGW as serious
Figure 1(b) is a timeline of the overall positions of all
187 documents on AGWas serious. For each category
of document and for all documents that express a
position, figure 2(b) shows the cumulative fraction of
documents that take that position. Positions on AGW
as serious vary significantly across document catego-
ries (p ¼ 0:11, FET).

3.2.1. Peer-reviewed publications
ExxonMobil’s 72 peer-reviewed publications focus
almost exclusively on methods and mitigation
(section S3, supplementary information). Only 10
discuss the potential impacts of AGW (figure 1(b)), of
which 60% (6/10) take a position of ‘Acknowledge’,
30% (3/10) of ‘Doubt’, and 10% (1/10) of ‘Acknowl-
edge and Doubt’ (figure 2(b)). Hoffert et al (2002),
for example (see table 4), warned that unchecked
greenhouse gas emissions ‘could eventually produce
global warming comparable in magnitude but
opposite in sign to the global cooling of the last
Ice Age . . . Atmospheric CO2 stabilization targets as
low as 450 ppm could be needed to forestall coral reef
bleaching, thermohaline circulation shutdown, and
sea level rise from disintegration of the West Antarctic
Ice Sheet’ [108]. A 1994 paper defined ‘mean global
warming of 2 °C from preindustrial time to 2100 as
Illustrative Reference Values for climate and ecosys-
tem protection,’ two years before the EU adopted this
limit [109, 110].

https://perma.cc/A5WN-LKLS
https://perma.cc/A5WN-LKLS
https://perma.cc/39CC-JTES
https://perma.cc/74BL-KL8A


Table 4. Example quotations (coding units) expressing (left) acknowledgment and (right) doubt that AGW is serious. For each document category, two examples are given: the first typifies a relatively ‘strong’ quotation, the
second a relatively ‘mild’ one. Substantiating quotations for all documents are provided in section S7, supplementary information.

Acknowledge AGW is serious (IP1) Doubt AGW is serious (IP3)

INTERNAL 1982

[83]

‘ . . . there are some potentially catastrophic events that must be considered. For example, if the Antarctic ice

sheet[,] which is anchored on land should melt, then this could cause a rise in sea level on the order of 5

meters. Such a rise would cause flooding on much of the US East Coast, including the State of Florida and

Washington, DC.’

1981

[111]

‘ . . . it has not yet been proven that the increases in atmospheric CO2 constitute a serious problem that

requires immediate action.’

1982

[99]

‘There is unanimous agreement in the scientific community that a temperature increase of this magnitude [(3.0

± 1.5) °C] would bring about significant changes in the earth’s climate, including rainfall distribution and

alterations in the biosphere.’

1989

[113]

‘We also know that the modeled projections are far from certain: potential impacts could be small and

manageable or they could be profound and irreversible.’

PEER-

REVIEWED

2002

[108]

‘Atmospheric CO2 has increased from ∼275 to ∼370 parts per million (ppm). Unchecked, it will pass 550 ppm

this century. Climate models and paleoclimate data indicate that 550 ppm, if sustained, could eventually

produce global warming comparable in magnitude but opposite in sign to the global cooling of the last Ice Age

. . . Atmospheric CO2 stabilization targets as low as 450 ppm could be needed to forestall coral reef bleaching,

thermohaline circulation shutdown, and sea level rise from disintegration of the West Antarctic Ice Sheet.’

2000

[114]

‘ . . . science cannot yet provide reliable guidance on what, if any, levels of greenhouse gas concentrations might

be judged “dangerous,” . . . .’

1994

[109]

‘The rate of the climate change is thought to exert stress on ecosystems. While changes in, for example,

precipitation or infrequent events such as droughts or storms may be more directly related to this stress, there

remains great uncertainty in estimating these characteristics of climate.’

1995

[86]

‘Among the options that might become necessary to deploy at some time in the future, should climate change

prove to be serious, are those that involve geoengineering techniques to control greenhouse gas concentrations

or to limit potential impacts.’

NON-PEER-

REVIEWED

1984

[115]

‘Clearly, there is vast opportunity for [global] conflict. For example, it is more than a little disconcerting the

few maps showing the likely effects of global warming seem to reveal the two superpowers losing much of the

rainfall, with the rest of the world seemingly benefitting.’

1996

[116]

‘Is global warming good or bad? Let’s say human activity does contribute to warming the planet . . . warming

that occurs mostly during the winter would reduce extreme cold, increase cloud cover and moderate

temperature fluctuations. This sort of warming is more likely to raise soil moisture levels than to produce severe

droughts . . . [T]he indications are that a warmer world would be far more benign than many imagine . . .

[M]oderate warming would reduce mortality rates in the US, so a slightly warmer climate would be more

healthful . . . We are faced with more questions than answers on almost every aspect of this issue, including

whether possible changes could be both good and bad.’

1980

[117]

‘Findings. 1. While CO2-induced changes in global climate may have certain beneficial effects, it is believed that

the net consequences of these changes will be adverse to the stability of human and natural communities.’

1998

[118]

‘Fortunately, all indications are that climate change is a very long-term phenomenon . . . Do we need an

insurance policy? Some people argue that the world needs to take out an insurance policy against the possibility

of global warming just in case . . . Because of the scientific uncertainties, we don’t have a clear understanding of

the risks involved. The Kyoto agreement makes the cost of the policy high. No one can tell us with certainty

what benefit we will gain. Thus, it doesn’t seem to be a good time to buy the policy.’

ADVERTORIALS 2002

[119]

‘The risk of climate change and its potential impacts on society and the ecosystem are widely recognized. Doing

nothing is neither prudent nor responsible.’

1995

[112]

Title: ‘The sky is not falling.’ By-line: ‘The environment . . . better than you think.’

‘Good news: The end of the Earth as we know it is not imminent . . . [M]ore than 30 years have passed since

the environmental movement began. They made their point. There is no longer a need for alarmists . . . [T]o

those who think industry and nature cannot coexist, we say show a little respect for Mother Nature. She is one

strong lady, resilient and capable of rejuvenation. The environment recovers well from both natural and man-

made disasters . . . Does this justify or lessen the impact of industrial pollution? Of course not. Our point is

that nature, over the millennia, has learned to cope. Mother Nature is pretty successful in taking on human

nature.’

2004

[120]

‘ . . . research has highlighted the risks to society and ecosystems resulting from the buildup of greenhouse

gases.’

2000

[121]

‘Just as changeable as your local weather forecast, views on the climate change debate range from seeing the

issue as serious or trivial, and from seeing the possible future impacts as harmful or beneficial.’
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3.2.2. Non-peer-reviewed publications
Non-peer-reviewed documents offer a mix of posi-
tions (figures 1(b) and 2(b)). Among the 47% (22/47)
that take a position, 45% (10/22) ‘Acknowledge’, 41%
(9/22) ‘Doubt’, and 14% (3/22) ‘Acknowledge and
Doubt’. As with Endorsement Levels, several of the
expressions of doubt in non-peer-reviewed documents
reflect the industry-targeted communications includ-
ed in this category (see sections S2, S3, and S6,
supplementary information).

3.2.3. Internal documents
Internal documents typically acknowledge the poten-
tial for serious impacts but also highlight uncertain-
ties. Of the 53% (17/32) of documents with a position,
35% (6/17) ‘Acknowledge’ and 47% (8/17) ‘Acknowl-
edge and Doubt’ (figure 2(b)). A characteristic
acknowledgement is found in a 1980 Exxon memo,
which says, ‘There are some particularly dramatic
questions that might cause serious global problems.
For example, if the Antarctic ice sheet[,] which is
anchored on land, should melt, then this could cause a
rise in the sea level on the order of 5 meters. Such a rise
would cause flooding in much of the US East Coast
including the state of Florida and Washington D.C.’
[98] (see also [83]). An example of doubt is a 1981
report stating ‘that it has not yet been proven that the
increases in atmospheric CO2 constitute a serious
problem that requires immediate action’ [111]
(table 4).

3.2.4. Advertorials
In contrast, ExxonMobil advertorials overwhelmingly
take the position of doubt (e.g. peer-reviewed
publications versus advertorials: p ¼ 0:045, FET).
Of the 58% (21/36) of advertorials that take a position,
62% (13/21) express ‘Doubt’ (figure 2(b)). Most of the
remainder express a mixed position (5/21 = 24%).
Often, they express the opinion that concern over
climate impacts is alarmist, such as a 1995 advertorial
entitled ‘The sky is not falling,’ which asserted, ‘The
environment recovers well from both natural and
man-made disasters’ [112] (table 4).

3.3. Solvable Levels (SLs)—AGW as solvable
Positions on AGWas solvable vary significantly across
document categories (p ¼ 3:4 � 10�12, FET). Figure
2(c) shows that only 3% (2/72) of peer-reviewed
papers express doubt that AGW is solvable. Internal
and non-peer reviewedmaterials also express relatively
low levels of doubt: 9% (3/32) and 19% (9/47),
respectively. In contrast, 64% (23/36) of advertorials
do so (e.g. peer-reviewed publications versus adver-
torials: p ¼ 2:8 � 10�12, FET).

The ‘Doubt’ arguments are relatively consistent
across document categories (table 5), typically
suggesting that climate mitigation strategies will either
fail or create bigger problems. The arguments point to
one or more of: limitations of renewable energy and
11
other technologies such as carbon capture and storage;
an (alleged) dichotomy between climate mitigation
and poverty reduction; and potential adverse eco-
nomic impacts of mitigation. However, there is a
discernible difference in the prominence and emphasis
that these concerns are given in advertorials compared
to other documents. In particular, in advertorials, the
remedies for AGW are presented as a grave threat,
whereas climate change itself is not. For example,
advertorials claimed that the Kyoto Protocol to the
United Nations Framework Convention on Climate
Change would be ‘financially crippling’ and ‘economy-
wrecking’ [122, 123]. It, or strategies like it, would lead
to ‘severe dislocations throughout the world economy,’
an ‘unprecedented transfer of wealth,’ and be a ‘blow
to US prosperity’ [124–126]. One 1997 advertorial
warns: ‘Flexibility will be constrained. Carpooling in;
sport utility vehicles out. High fuel and electric bills.
Factory closures. Job displacement. And could
businesses and consumers cut their energy consump-
tion by 30 percent without some form of tax or carbon
rationing? Probably not’ [92]. A 2000 advertorial
contrasts the unpredictability of AGW against the
asserted ‘certainty that climate change policies, unless
properly formulated, will restrict life itself ’ [121]
(table 5).

3.4. Stranded fossil fuel assets
The number of times the concept of stranded fossil fuel
assets ismentioned varies significantly across document
categories (p ¼ 0:0042, FET). In total, 24 of the
analyzed documents allude to the concept of stranded
fossil fuel assets: seven peer-reviewed publications, ten
non-peer-reviewed publications, and seven internal
documents. No advertorials address the issue.

Stranded assets are discussed in two ways (see
table 6 and section S5, supplementary information):
(i) Implicit, qualitative connections between fossil fuel
reserves/resources/use and either greenhouse gas
limits or possible climate mitigation policies; and
(ii) explicit quantifications of ‘cumulative emissions’
and/or ‘carbon budgets’ consistent with greenhouse
gas stabilization.

3.4.1. Qualitative connections
These discussions imply limitations on fossil fuel use
because of greenhouse gas limits or climate mitigation.
‘Mitigation of the “greenhouse effect”,’ says the 1982
internal Exxon primer, ‘would require major reduc-
tions in fossil fuel combustion’ [83]. Likewise, an
internal 1979 Exxon study found that ‘should it be
deemed necessary to maintain atmospheric CO2 levels
to prevent significant climatic changes . . . coal and
possibly other fossil fuel resources could not be
utilized to an appreciable extent’ [82].

3.4.2. Quantitative carbon budgets
These discussions introduce, with varying degrees of
detail, ideas of ‘cumulative fossil fuel use,’ ‘cumulative



Table 5. Example quotations (coding units) expressing doubt that AGW is solvable. For each document category, two examples are
given: the first typifies a relatively ‘strong’ quotation, the second a relatively ‘mild’ one. Substantiating quotations for all documents
are provided in section S7, supplementary information.

Doubt AGW is solvable (SP1)

INTERNAL 1989
[131]

‘Some key perceptions/misconceptions . . . Nuclear and/or renewable energy resources can solve the

problem.’

1982
[83]

‘Making significant changes in energy consumption patterns now to deal with this potential problem

amid all the scientific uncertainties would be premature in view of the severe impact such moves could

have on the world’s economies and societies.’

PEER-REVIEWED 2002
[108]

‘Even as evidence for global warming accumulates, the dependence of civilization on the oxidation of

coal, oil, and gas for energy makes an appropriate response difficult.’

2001
[132]

‘Even for the higher stabilization levels considered, the developing world would not be able to use fossil

fuels for their development in the manner that the developed world has used them.’

NON-PEER-

REVIEWED

1998
[118]

‘To get to the [Kyoto] target, we would have to stop all driving in the US or close all electric power

plants or shut down every industry. Obviously, these are not realistic options . . . meeting the Kyoto

target would clearly have a huge economic impact.’

‘Independent economists project that to get the targeted reductions in fossil-fuel use, price increases like

these would be required: 40 percent for gasoline, 50 percent for home heating oil, 25 percent for

electricity and 50 percent for natural gas. These and other price hikes could cost the average American

family of four about $2,700 a year. At least some developed countries would probably have to impose

significantly higher fossil fuel taxes, rationing or both.’

2005
[133]

‘[E]missions will continue to grow to meet the demands of society for prosperity and to meet basic

needs . . . Countries like India, China and Indonesia are going to rely on domestic coal to meet

growing needs . . . and their emissions are going to grow rapidly . . . [F]ossil fuels will remain the

dominant source of energy supply over this period and beyond. Even with rapid year-to-year growth,

intermittent renewable energy from wind and solar will remain a small contributor to global energy

needs.’

ADVERTORIALS 1997
[92]

‘What is not moderate is the call [by the US government and other countries in the run up to UN

Kyoto negotiations] to lower emissions to 1990 levels. A cutback of that size would inflict considerable

economic pain . . . Committing to binding targets and timetables now will alter today’s lifestyles and

tomorrow’s living standards. Flexibility will be constrained. Carpooling in; sport utility vehicles out.

High fuel and electric bills. Factory closures. Job displacement. And could businesses and consumers

cut their energy consumption by 30 percent without some form of tax or carbon rationing? Probably

not.’

2002
[134]

‘On an overall basis, many of today’s suggested alternative energy approaches are not as energy efficient,

environmentally beneficial or economic as competing fossil fuels. They are often sustained only through

special advantages and government subsidies. This is not a desirable basis for public policy or the

provision of energy.’
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CO2 emissions,’ and ‘carbon budgets . . . for CO2

stabilization’ and/or climate mitigation [81, 127]. Five
of these ExxonMobil studies–one internal, three peer-
reviewed, and one non-peer-reviewed–include data
(see, for example, https://perma.cc/EJ5A-EAZ7) that
indicate 2015–2100 CO2 budgets consistent with
limiting warming to 2 °C and/or stabilizing CO2

concentrations below 550 ppm in the range of 251–716
GtC [81, 83, 127–129]. These budgets are within a
factor of two of contemporary estimates of roughly
442–651 GtC [130] (see caption, table 6).
4. Discussion

The question we have addressed in this study is not
whether ExxonMobil ‘suppressed climate change
research,’ ‘withheld it,’ or ‘sought to hide’ it, which
is how ExxonMobil has glossed the allegations against
it [11, 12, 135]. This is also how the allegations have
occasionally been presented in the press [136]. Our
assessment of ExxonMobil’s peer-reviewed publica-
12
tions and the role of its scientists supports the
conclusion that the company did not ‘suppress’
climate science—indeed, it contributed to it.

However, on the question of whether ExxonMobil
misled non-scientific audiences about climate science,
our analysis supports the conclusion that it did. This
conclusion is based on three factors: discrepancies in
AGW communications between document categories;
imbalance in impact of different document categories;
and factual mispresentations in some advertorials.

First, we have shown that there is a discrepancy
between what different document categories say, and
particularly what they emphasize, about AGWas real,
human-caused, serious, and solvable. This discrepancy
grows with the public accessibility of documents, and
is greatest between advertorials and the other docu-
ments.

Second, in public, ExxonMobil contributed quietly
to the science and loudly to raising doubts about it.
ExxonMobil’s peer-reviewed and non-peer-reviewed
publications have been cited an average (median
(mean)) of 21(60) and 2(9) times, respectively,

https://perma.cc/EJ5A-EAZ7


Table 6. Example quotations (coding units) alluding to stranded fossil fuel assets. For each document category except advertorials,
which do not discuss stranded assets, two examples are given: the first typifies an implicit, qualitative connection between fossil fuel
reserves/resources/use and either greenhouse gas limits or possible climate mitigation policies; the second is characteristic of an
explicit quantification of ‘cumulative emissions’ and/or ‘carbon budgets’ consistent with greenhouse gas stabilization. These
quantitative examples are comparable to contemporary estimates; specifically, the IPCC indicates a carbon budget of 442 GtC (or 651
GtC) between 2015 and 2100 for limiting CO2-induced AGW to below 2 °C relative to 1861–1880 with a probability greater than 66%
(or 50%) [130]. Quotations from all 24 documents that refer to stranded assets are provided in section S5, supplementary
information.

INTERNAL 1979
[82]

‘The major conclusion from this report is that, should it be deemed necessary to maintain atmospheric

CO2 levels to prevent significant climatic changes, dramatic changes in patterns of energy use would be

required. World fossil fuel resources other than oil and gas could never be used to an appreciable extent

. . . Removal of CO2 from flue gases does not appear practical due to economics and lack of

reasonable disposal methods. If it becomes necessary to limit future CO2 emissions without practical

removal/disposal methods, coal and possibly other fossil fuel resources could not be utilized to an

appreciable extent.’

1982
[83]

‘Table 4 presents the estimated total quantities of CO2 emitted to the environment as GtC, the growth

of CO2 in the atmosphere in ppm (v), and average global temperature increase in °C over 1979 as the

base year.’ (Note that temperature anomalies appear to be calculated based on equilibrium climate

sensitivity.) It also shows ‘cumulative’ CO2 ‘emitted, GtC’ as a function of time. Given roughly 0.3 °C

warming by 1979 relative to 1861–1880, we read off (by interpolation) the cumulative emissions in table

4 (in [83]) corresponding to a further 1.7 °C warming, yielding a carbon budget for <2 °C of 624 GtC.

Adjusting for emissions between 1979 and 2015, we obtain a carbon budget for <2 °C of 373 GtC

between 2015 and 2100, which is comparable with contemporary estimates of roughly 442–651 GtC (see

caption).

PEER-REVIEWED 1985
[103]

‘More complex scenarios . . . can be envisioned in which fossil fuel use is rapidly phased out by taxing

or other policies, or in which fossil fuel use is decreased by societal feedbacks based on observations of

global warming.’

2003
[81]

Figure 9 (in [81]) shows that temperature anomalies of less than or equal to 2 °C (note that these

appear to be calculated based on equilibrium climate sensitivity) are consistent with CO2 stabilization at

concentrations of 450 ppm or 550 ppm. Table 3 (in [81]) explicitly quantifies fossil fuel ‘carbon budgets

. . . for CO2 stabilization’ at these concentrations, with reference values of 485 GtC (450 ppm scenario)

and 820 GtC (550 ppm scenario) between 2000 and 2099. Adjusting for emissions between 2000 and

2015, this yields carbon budgets for <2 °C of 357 GtC and 692 GtC, respectively, between 2015 and

2100, which are comparable with contemporary estimates of roughly 442–651 GtC (see caption).

NON-PEER-

REVIEWED

2005
[133]

‘Without obligations by developing countries, stabilizing at 550 ppm would require a phase out in the

use of fossil fuels by the middle of the century in the annex 1 countries. That’s a huge step.’

2003
[129]

Author introduces the idea of ‘cumulative fossil fuel use’ and ‘cumulative CO2 emissions.’ Figure 3 (in

[129]) shows that a ‘550 ppm stabilization trajectory’ requires a rapid decline in annual CO2 emissions,

with cumulative emissions between 2015 and 2100 (integrating area beneath curve) of roughly 490 GtC.

This is comparable to contemporary carbon budget estimates for <2 °C of roughly 442–651 GtC (see

caption). Author also notes that ‘cumulative fossil fuel use of 2000 GtC might not exhaust global fossil

fuel reserves, but limits to fossil fuel use might be driven by better alternatives that emerge over the

next century.’ He refers to ‘notional scenarios for a fossil fuel era of limited duration.’
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suggesting an average readership of tens to hundreds3.
Most texts are highly technical, intellectually inacces-
sible for laypersons, and of little interest to the general
public or policymakers. Most scientific journals and
conference proceedings are only circulated to aca-
demic libraries and require a paid subscription,
making them physically inaccessible for the general
public, too. Obtaining academic documents for this
study, for example, required access to libraries at
Harvard University and Massachusetts Institute of
Technology and international interlibrary loans. By
contrast, Mobil/ExxonMobil bought AGW adverto-
rials in the NYT specifically to allow ‘the public to
know where we stand’ [137]. Readerships were in the
millions [29]. The company took out an advertorial
3 Citation counts were sourced predominantly from Google Scholar
and, when occasionally not available there, from Web of Science.
IPCC reports and a handful of non-applicable documents, such as
drafts, were excluded.
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every Thursday between 1972 and 2001 [29]. They
paid a discounted price of roughly $31 000 (2016
USD) per advertorial and bought one-quarter of all
advertorials on the Op-Ed page, ‘towering over the
other sponsors’ according to reviews of Mobil’s
advertorials by Brown, Waltzer, and Waltzer [19,
29]. ‘After [experimentally] examining the effects of an
actual ExxonMobil advertorial that appeared on the
pages of The New York Times,’ Cooper and Nownes
observed ‘that advertorials substantially affect levels of
individual issue salience . . . .’ [20]

Third, ExxonMobil’s advertorials included several
instances of explicit factual misrepresentation. As
discussed in section 3.1.5, an ExxonMobil advertorial
in 2000 directly contradicted the IPCC and presented
‘very misleading’ data, according to the scientist who
produced the data [105, 106]. Another advertorial, in
1996, claimed that ‘greenhouse-gas emissions, which
have a warming effect, are offset by another



ExxonMobil scientists 
predominantly acknowledged 

that AGW is real, 
human-caused, serious, and 
solvable, while recognizing 

uncertainties.

ExxonMobil’s advertorials 
overwhelmingly expressed 

doubt that AGW is real, 
human-caused, serious, or 

solvable.
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acknowledged 

the business threat and 
uncertainties of AGW.

Other inside and outside lobbying to influence 
policy and legislation, both directly and 
through third-party organizations.
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Set up research team: conducted in-house 
research published in peer-reviewed 
journals; monitored scientific literature.
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Figure 3. Summary of ExxonMobil’s strategic approach to AGW communication. Inside lobbying and outside lobbying are two
classes of special interest group spending: inside lobbying is direct access to and contact with those who make and implement public
policy, whereas outside lobbying aims to bring the views of the special interest and the pressure of public opinion to bear on decision
makers [19–21, 29]. Advertorials are one technique of outside lobbying. Quotation sources: ‘public relations value’ [145], ‘opinion
leaders’ [146], ‘emphasize the uncertainty’ [147].
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combustion product–particulates–which leads to cool-
ing’ [138]. In 1985, ExxonMobil scientists had reported
being ‘not very convinc[ed]’ by the argument that
‘aerosol particulates . . . compensat[e] for, and may
even overwhelm, the fossil-fuel CO2 greenhouse
warming’ [103]. By 1995, the IPCC had rejected it [71].

We acknowledge that textual analysis is inherently
subjective: words have meaning in context. Particular
coding assignments may therefore be debatable,
depending on how the meaning and context of
individual quotations and figures are interpreted.
However, the intercoder reliability and agreement of
our content analyses are consistently high (section
S1.7, supplementary information). While one might
disagree about the interpretation of specific words, the
overall trends between document categories are clear
(table S3, supplementary information).

In figure 3, we summarize ExxonMobil’s strategic
approach to AGW research and communication.
Internal documents show that by the early 1980s,
ExxonMobil scientists and managers were sufficiently
informed about climate science and its prevailing
uncertainties to identify AGW as a potential threat to
its business interests. This awareness apparently came
from a combination of prior research and expert
advice. For example, in 1979 and 1980, university
researcher Andrew Callegari co-authored two peer-
reviewed articles acknowledging that ‘the climatic
implications of fossil fuel carbon dioxide emissions
have been recognized for some time’ [139, 140]. The
14
authors articulated the ‘climatically huge’ temperature
increases and ecological impacts that would result ‘if a
significant fraction of the fossil fuel reserve is burned’
(section S5, supplementary information). In 1980,
Callegari joined Exxon, and the next year took over its
CO2 research efforts [141]. His papers were frequently
cited in company publications [97, 142–144].

Around this time, ExxonMobil set up two parallel
initiatives: climate science research, and a compli-
mentary public relations campaign (left and right
branches of figure 3). According to a 1978 ‘Request for
a credible scientific team,’ these initiatives targeted
four audiences: the scientific community, government,
Exxon management, and the general public and
policymakers [145].

4.1. Scientific community
From approximately 1979 to 1982, the Exxon Research
and Engineering (ER&E) Company pursued three
major AGW research projects. ExxonMobil’s 2015
statement that two of the projects ‘had nothing to do
with CO2 emissions’ [148] is contradicted by internal
documents [111, 149, 150]. In the early 1980s, these
major research initiatives were discontinued amidst
budget cuts [111, 151]. In 1984, ER&E characterized
its approaches: ‘Establish a scientific presence through
research program in climate modeling; selective
support of outside activities; maintain awareness of
new scientific developments’ [152]. In 1986, scientist
Haroon Kheshgi joined ER&E [153], and was
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henceforth ExxonMobil’s principal (and only consis-
tent) academic author, co-authoring 72% (52/72) of
all analyzed peer-reviewed work (79% since his
hiring). Indeed, the metadata title of the ‘Exxon
Mobil Contributed Publications’ file is ‘Haroon’s CV’
[15].

4.2. Government
As a 1980 ‘CO2 Greenhouse Communications Plan’
explained, ‘The research is . . . significant to Exxon
since future public decisions aimed at controlling the
buildup of atmospheric CO2 could impose limits on
fossil fuel combustion’ [146]. The scientific research, a
1982 letter described, helped ‘to provide Exxon with
the credentials required to speak with authority in this
area’ [99]. ExxonMobil appealed to its research
credentials in communications with government
officials [84].

4.3. Exxon management
A 1981 ‘Review of Exxon climate research’ observes
that ‘projects underway and planned on CO2 . . . are
providing an opportunity for us to develop a detailed
understanding of the total Federal atmospheric CO2

program which the Corporation needs for its own
planning . . . ’ [111].

4.4. Public and policymakers
The company’s climate science research offered ‘great
public relations value,’ observed a 1978 memo [145].
In 1980, with input from outside public relations
counsel, Exxon developed a ‘CO2 Greenhouse
Communications Plan,’ including advertorials, to
target ‘opinion leaders who are not scientists’ [146,
147]. By 1988�9, this plan explicitly aimed to ‘extend
the science’ and ‘emphasize the uncertainty in
scientific conclusions regarding the potential en-
hanced Greenhouse effect’ [131, 147]. That year, 1989,
they ran their first AGW advertorial. ExxonMobil’s
interest in influencing the non-scientific public and
policymakers helps explain our key observation: the
discrepancy between internal and academic docu-
ments versus advertorials concerning AGW as real,
human-caused, serious, and solvable.
5. Conclusion

Available documents show a discrepancy between what
ExxonMobil’s scientists and executives discussed
about climate change privately and in academic circles
and what it presented to the general public. The
company’s peer-reviewed, non-peer-reviewed, and
internal communications consistently tracked evolv-
ing climate science: broadly acknowledging that AGW
is real, human-caused, serious, and solvable, while
identifying reasonable uncertainties that most climate
scientists readily acknowledged at that time. In
contrast, ExxonMobil’s advertorials in the NYT
15
overwhelmingly emphasized only the uncertainties,
promoting a narrative inconsistent with the views of
most climate scientists, including ExxonMobil’s own.
This is characteristic of what Freudenberg et al term
the Scientific Certainty Argumentation Method
(SCAM)—a tactic for undermining public under-
standing of scientific knowledge [57, 58]. Likewise, the
company’s peer-reviewed, non-peer-reviewed, and
internal documents acknowledge the risks of stranded
assets, whereas their advertorials do not. In light of
these findings, we judge that ExxonMobil’s AGW
communications were misleading; we are not in a
position to judge whether they violated any laws.
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Abstract
There is currently widespread public misunderstanding about the degree of scientific con-

sensus on human-caused climate change, both in the US as well as internationally. More-

over, previous research has identified important associations between public perceptions of

the scientific consensus, belief in climate change and support for climate policy. This paper

extends this line of research by advancing and providing experimental evidence for a “gate-

way belief model” (GBM). Using national data (N = 1104) from a consensus-message experi-

ment, we find that increasing public perceptions of the scientific consensus is significantly

and causally associated with an increase in the belief that climate change is happening,

human-caused and a worrisome threat. In turn, changes in these key beliefs are predictive of

increased support for public action. In short, we find that perceived scientific agreement is an

important gateway belief, ultimately influencing public responses to climate change.

INTRODUCTION
The scientific consensus that human activities are the primary driver of global climate change
is now unequivocal. This consensus is found not only in the latest Intergovernmental Panel on
Climate Change (IPCC) report [1], but also by several different studies, including surveys of ex-
perts [2] and comprehensive reviews of the peer-reviewed literature on climate change [3] [4]
[5]. All of these methods converge on the same basic conclusion: at least 97% of climate scien-
tists have concluded that human-caused climate change is happening [6].

Yet, although a scientific consensus on this basic fact has been reached, much of the public re-
mains largely unaware of this, both in the US as well as internationally [7, 8]. For example, only
one in ten Americans (12%) correctly estimate scientific agreement at 90% or higher [7]. More-
over, influential ideological and politically-motivated actors, also known as “manufacturers of
doubt”, publicly dispute the existence of the scientific consensus [9, 10], including recent media
articles such as the “Myth of the Climate Change 97%” [11]. These efforts to undermine public
understanding of the scientific consensus have arguably been quite successful, with cascading
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effects on public understanding that climate change is happening, human caused, a serious
threat, and in turn, support for climate change mitigation and adaptation policies.

In light of the growing ideological divide on the issue [12] (paired with people’s tendency to
selectively process information), some scholars have argued that merely educating the public
about the scientific consensus is unlikely to be a helpful approach [13, 14]. To better under-
stand how people think, process and respond to the scientific consensus message, this study in-
vestigates a “gateway belief model” (GBM) of public responses to climate change.

The Gateway Belief Model (GBM)
Perceived expert consensus plays an important role in the formation of public attitudes towards
and the acceptance of general scientific principles, including climate change [15, 16]. In fact, mis-
perceptions of the scientific consensus can be highly consequential, as even a small amount of
perceived scientific dissent can undermine public support [17]. For example, a recent nationally
representative study [18] found that the degree of perceived scientific agreement influences key
beliefs about global warming, which in turn, drive public support for climate change policies.
McCright, Dunlap & Xiao [19] successfully replicated these results in a recent independent study
and similarly point to the robust role of perceived scientific agreement in generating public sup-
port for climate change policies.

Yet, past research in this area suffers from one major short-coming: the bulk of these findings
are based on cross-sectional survey data and thus correlational in nature. To date, there have been
no controlled representative experiments (or longitudinal studies) investigating the proposed caus-
al relationship between public perceptions of the scientific consensus on climate change and sup-
port for public action. This study builds upon and extends prior research in a novel direction by
directly testing the “gateway belief”model experimentally. We posit that belief or disbelief in the
scientific consensus on human-caused climate change plays an important role in the formation of
public opinion on the issue. This is consistent with prior research, which has found that highlight-
ing scientific consensus increases belief in human-caused climate change [15]. More specifically,
we posit perceived scientific agreement as a “gateway belief” that either supports or undermines
other key beliefs about climate change, which in turn, influence support for public action. A sche-
matic overview of the “gateway belief model” is presented in Fig. 1. Specifically, we hypothesize
that an experimentally induced change in the level of perceived consensus is causally associated
with a subsequent change in the belief that climate change is (a) happening, (b) human-caused,
and (c) howmuch people worry about the issue (H1). In turn, a change in these key beliefs is sub-
sequently expected to lead to a change in respondents’ support for societal action on climate change
(H2). Thus, while the model predicts that the perceived level of scientific agreement acts as a key
psychological motivator, its effect on support for action is assumed to be fully mediated by key be-
liefs about climate change (H3).

Method

Sample and Participants
This analysis draws upon results from a recent experiment that investigated how to effectively
communicate the scientific consensus on climate change (full details of the experiment, sample
and materials are available and described in van der Linden et al. [20]). The purpose of the exper-
iment was to test the efficacy of different ways to communicate the consensus-message (e.g., de-
scriptive text, a pie chart, metaphors etc.). In total, 11 different treatment conditions were
administered. The experiment was conducted using an online national quota sample (N = 1104)
obtained from a major vendor (Survey Sampling International). The study was approved by the
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Yale Institutional Review Boards for ethical research (Human Research Protection Program)
and participants signed a consent form with the sampling company (SSI) through which they
chose to participate. A descriptive overview of the sample characteristics is provided in Table 1.

Fig 1. The Gateway Belief Model (GBM).

doi:10.1371/journal.pone.0118489.g001

Table 1. Overview of sample characteristics and key belief measures.

Sample (N = 1,104)

Demographic characteristics

Gender (female %) 52

Age (modal bracket, 18, 75+) 35–44

Education (bachelor's degree or higher %) 36

Party Affiliation (% Democrat) 38

Key climate change beliefs (0–100) Pre-Test Mean Post-Test Mean Difference (S.E.)

Estimate of Scientific Consensus 66.98 79.72 12.74 (0.71)

Belief in Climate Change 73.08 77.01 3.93 (0.55)

Human Causation 63.98 68.02 4.04 (0.47)

Worry about Climate Change 62.84 67.32 4.48 (0.39)

Support for Public Action 75.19 76.88 1.69(0.41)

doi:10.1371/journal.pone.0118489.t001
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Procedure and Materials
Subjects were asked to provide an estimate (0%–100%) of the perceived level of scientific con-
sensus on human-caused climate change at both the beginning (pre-test) and at the end of the
survey (post-test). Respondents also answered a number of questions about whether they think
climate change is happening, human-caused, how worried they are about climate change and
whether they think people should be doing more or less about the issue. An overview of the key
belief measures used in this study is also provided in Table 1. All the consensus messages tested
led to significant gains in public understanding of the scientific consensus compared to the
control group. The current study, however, analyzes the data for an entirely different purpose.
This study investigates whether the effect-size of the treatment messages (i.e., the change in re-
spondents’ estimates of the scientific consensus) is causally associated with a pre-post change
in the belief that climate change is happening, human-caused and a worrisome problem that
requires greater societal support. To test our hypotheses, all experimental consensus-message
interventions were collapsed into a single “treatment” category and subsequently compared to
the “control” group. The conceptual structure of the GBM (Fig. 1) is assessed using a structural
equation modeling (SEM) approach.

Results
The path (mediation) model was estimated using STATA’s (StataCorp) SEM software. As
recommended by Preacher and Hayes [21], significance of effects and model parameters was
assessed using bias-corrected and accelerated bootstrap confidence intervals (the data were re-
sampled 1,000 times). Furthermore, according to Little’s MCAR test, part of the data (approx.
8% of the sample) was missing, but not completely at random. As a result, the model was esti-
mated using a Full Information Maximum Likelihood (FIML) procedure [22] and adjusted for
important covariates, including gender, education, age and political party. Using commonly

Fig 2. Visual depiction of the Gateway Belief Model (GBM) results.

doi:10.1371/journal.pone.0118489.g002
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accepted criteria for model evaluation [23], the fit of the overall model structure is considered ac-
ceptable; χ2 (6) = 27.38, p< 0.01, χ2 / df = 4.56, CFI = 0.92, RMSEA = 0.06 (90% CI: 0.04–0.08).
On average, being in one of the treatment groups (vs. the control group) significantly increases
respondents’ estimate of the scientific consensus (by 12.80%). Moreover, a change in a respon-
dent’s estimate of the scientific consensus significantly influences the belief that climate change
is happening, human-caused, and the extent to which they worry about the issue (note that belief
in climate change and human causation also directly influence level of “worry”). Changes in
these factors, in turn, significantly predict support for public action on climate change. As hy-
pothesized, the effect of the treatment (i.e. increased belief in the scientific consensus) on the
expressed need for public action is fully mediated by the intervening variables (i.e., key beliefs
about climate change). Similarly, the effect of the treatment on the key-belief measures is fully
mediated by perceived scientific agreement.

While the model “controls” for the effect of political party, we also explicitly tested an alter-
native model specification that included an interaction-effect between the consensus-treat-
ments and political party identification. Because the interaction term did not significantly
improve model fit (nor change the significance of the coefficients), it was not represented in
the final model (to preserve parsimony). Yet, it is important to note that the interaction itself
was positive and significant (β = 3.25, SE = 0.88, t = 3.68, p< 0.001); suggesting that compared
to Democrats, Republican subjects responded particularly well to the scientific consensus mes-
sage. A visual depiction of the results is provided in Fig. 2 and a detailed overview of the effect
sizes and model parameters is provided in Table 2.

Table 2. SEM model parameters.

Model path relationships B S.E. 95% C.I.bca

Treatment ! PSA 12.8 2.13 8.60, 17.0

PSA ! Belief in CC 0.12 0.03 0.06, 0.16

PSA ! Belief in HC 0.15 0.02 0.11, 0.19

PSA ! Worry 0.07 0.02 0.03, 0.10

Belief in CC ! Worry 0.07 0.02 0.02, 0.11

Belief in HC ! Worry 0.13 0.03 0.07, 0.19

Belief in CC ! Public Action 0.08 0.02 0.04, 0.12

Belief in HC ! Public Action 0.08 0.03 0.02, 0.14

Worry ! Public Action 0.19 0.03 0.13, 0.25

Note: Numbers are rounded. N = 1104. Covariates; age, gender, education and political party. PSA =

Perceived Scientific Agreement; CC = Climate Change; HC = Human Causation; B; unstandardized

regression coefficient, SE: standard error, 95%CIbca: Bias-corrected and accelerated bootstrap confidence

interval (based on 1,000 bootstrap samples).

doi:10.1371/journal.pone.0118489.t002
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Discussion
Previous research has suggested that perceptions of the scientific consensus play an important
role in the formation of public beliefs and attitudes towards climate change and, moreover,
that (mis)perceptions of the scientific consensus potentially decrease public support for climate
change policies [15–19]. This study constructively builds upon and extends this research by
providing direct experimental evidence for the “gateway belief model” (GBM). Using pre and
post measures from a national message test experiment, we found that all stated hypotheses
were confirmed; increasing public perceptions of the scientific consensus causes a significant
increase in the belief that climate change is (a) happening, (b) human-caused and (c) a worri-
some problem. In turn, changes in these key beliefs lead to increased support for public action.
In sum, these findings provide the strongest evidence to date that public understanding of the
scientific consensus is consequential.

It is important to note that the gateway belief model (GBM) describes a two-step cascading
effect. First, the effect of consensus messaging on key beliefs about climate change is fully medi-
ated by the perceived level of scientific agreement. Second, the effect of the induced increase in
perceived scientific consensus is fully mediated onto support for public action via the key be-
liefs about climate change. In other words, belief in the scientific consensus functions as an ini-
tial “gateway” to changes in key beliefs about climate change, which in turn, influence support
for public action. Thus, consistent with other recent research, this study found that when in
doubt about scientific facts, people are likely to use consensus among domain experts as a heu-
ristic to guide their beliefs and behavior [15].

These findings have important practical implications for science communication and stand
in direct juxtaposition to the claim that “consensus-messaging” is not effective as a communi-
cation strategy [13, 14]. In particular, it is sometimes argued that (a) despite past public com-
munication efforts, public understanding of the scientific consensus has not changed much in
the last decade and hence the approach must not be very effective (i.e., “the stasis argument”)
[13] and (b) because people are predisposed to engage in protective motivated reasoning (i.e.,
people process information consistent with their ideological worldviews), consensus-messaging
is likely to be unsuccessful or could even backfire [12, 14].

The present study finds no support for these claims. On the contrary, results of this study
show that perceived scientific consensus acts as a key gateway belief for both Democrats and
Republicans. In fact, the consensus message had a larger influence on Republican respondents.
It should be noted that this interaction might, to some extent, be attributable to a ceiling effect
(i.e., there is relatively less upward adjustment potential in perceived scientific consensus for
Democrats, although a significant gap in understanding persists even among Democrats). We
do not dispute, however, that some people—especially those with strong ideological responses
to the issue—selectively process information or engage in motivated reasoning [9, 14]. Yet, we
find that consensus-messaging does not increase political polarization on the issue (perhaps
partly due to the neutral scientific character of the message) and shifts the opinions of both
Democrats and Republicans in directions consistent with the conclusions of climate science.

Furthermore, other recent research [24] has suggested that past campaigns have been un-
successful (in both their reach and exposure), given that a substantial lack of awareness of the
scientific consensus still persists (“information deficit”) while at the same time, the spread of
misinformation has vastly increased (“misinformation surplus”). Because people often encoun-
ter multiple and conflicting informational cues, the criticism might be raised that as a con-
trolled experiment, this study may overstate the actual effect that consensus messaging would
have in the real-world. While we agree with this view and see this as an important and open
area for future research, this shortcoming does not, however, negate the structural validity of
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the GBM’s causal mechanisms. It is also important to note that this study only used a single
treatment, yet found that even a single, simple description of the scientific consensus signifi-
cantly shifted public perceptions of the consensus and subsequent climate change beliefs and
desire for action. A concerted campaign to inform the public about the scientific consensus
would ideally involve numerous exposures to the key message, conveyed by a variety of trusted
messengers [6, 20].

This is important because by strategically sowing seeds of doubt, organized opponents of cli-
mate change action have continually tried to undermine the validity of the scientific consensus
argument [11]. As this research shows, such attempts could potentially decrease public engage-
ment with climate change. Nonetheless, the present research also indicates the potential effica-
cy of consensus-messaging campaigns in mitigating such skepticism, as well as in generating
support for public action on climate change. Particularly, repeated exposure to simple messages
that correctly state the actual scientific consensus on human-caused climate change is a strate-
gy likely to help counter the concerted efforts to misinform the public. Effectively communicat-
ing the scientific consensus can also help move the issue of climate change forward on the
public policy agenda [6] [15] [20] [24–25].
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The scientific reality is that on virtually every claim — from A 

to Z — the promoters of manmade climate fears are falling short 

or going in the opposite direction. 

 Global temperatures have been virtually flat for about 18 years 

according to satellite data, and peer-reviewed literature is now 

scaling back predictions of future warming. 

 The U.S. has had no Category 3 or larger hurricane make landfall since 

2005 – the longest spell since the Civil War. 

 Strong F3 or larger tornadoes have been in decline since the 1970s. 

 Despite claims of snow being ‘a thing of the past,’ cold season 

snowfall has been rising. 

 Sea level rise rates have been steady for over a century, with recent 

deceleration.   

 Droughts and floods are neither historically unusual nor caused by 

mankind, and there is no evidence we are currently having any unusual 

weather. 

 So-called hottest year claims are based on year-to-year temperature 

data that differs by only a few HUNDREDTHS of a degree to tenths of a 

degree Fahrenheit – differences that are within the margin of error in 

the data. In other words, global temperatures have essentially held 

very steady with no sign of acceleration. 

 A 2015 NASA study found Antarctica was NOT losing ice mass and ‘not 

currently contributing to sea level rise.’ 

 2016 Arctic sea ice was 22% greater than the recent low point of 2012. 

The Arctic sea ice is now in a 10-year ‘pause’ with ‘no significant 

change in the past decade’ 

  

 Deaths due to extreme weather have declined dramatically. 

 Polar bears are doing fine, with their numbers way up since the 1960s. 

Have climate change skeptics lost the climate debate?  

 

No! Climate skepticism enjoys huge popularity in polling data, and every time 

a climate bill has come before the U.S. Congress it has failed to pass. There 

never was any real climate debate! One of the key reasons climate fear 

proponents don’t want to debate is what happened during a pivotal high-

profile debate in 2007 in New York City, where skeptics were voted the clear 

winners against global warming proponents.  

NASA’s Gavin Schmidt appeared so demoralized at losing that debate that he 

announced debates equally split between believers in a climate ‘crisis’ and 

scientific skeptics are probably not “worthwhile” to ever agree to again. And 

climate change promoters listened, with debates becoming rarer and rarer.  

In fact, instead of engaging in debates, prominent climate activists now call 

for jailing skeptics. Robert F. Kennedy, Jr., declared he wanted to jail his 

climate skeptics.  “They ought to be serving time for it,” Kennedy said in 

2014. And Bill Nye -- ‘The Jail-The-Skeptics Guy!’ -- entertained the idea of 

jailing climate skeptics for “affecting my quality of life” in 2016, while 
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U.S. Senators and top UN scientists called for RICO-style charges against 

skeptics.  

 

Will the UN Paris climate change agreement save the planet from 

‘global warming’?  

No! Even if you accept the UN’s and Al Gore’s version of climate change 

claims, the UN Paris agreement would not ‘save’ the planet.  Prominent 

scientists from MIT and Princeton have declared the basis for the UN 

agreement to be “irrational” and “based on nonsense.”  

University of Pennsylvania Geologist Dr. Robert Giegengack noted in 2014, 

“None of the strategies that have been offered by the U.S. government or by 

the EPA or by anybody else has the remotest chance of altering climate if in 

fact climate is controlled by carbon dioxide.” 

 

In layman’s terms: All of the so-called ‘solutions’ to global warming are 

purely symbolic when it comes to climate. So, even if we actually faced a 

climate catastrophe and we had to rely on a UN climate agreement, we would 

all be doomed! 

 

 

Will the UN Paris agreement keep Earth’s average temperature to 

within the 2-degree Celsius limit that climate activists have 

set as a goal?  

Even top UN scientists have mocked the notion that a 2-degree Celsius 

temperature limit is meaningful. Dr. Phil Jones revealed that the 2 deg C 

limit was “plucked out of thin air” with no scientific basis. “The 2 deg C 

limit is talked about by a lot within Europe. It is never defined though what 

it means. Is it 2 deg C for the globe or for Europe? Also when is/was the 

base against which the 2 deg C is calculated from? I know you don’t know the 

answer, but I don’t either! I think it is plucked out of thin air,” Jones 

wrote in the leaked Climategate emails.  

Princeton Physicist Dr. Will Happer rejects the whole notion of reducing 

emissions to control temperature. “Policies to slow CO2 emissions are really 

based on nonsense. We are being led down a false path,” Happer said in 2015. 

  

Why would the UN and other organizations push manmade ‘global 

warming’ fears if the science is not there to support their 

claims? What possible reason could they have to hype science?  

The United Nations has publicly stated its goal is not to ‘solve’ climate 

change, but to seek to redistribute wealth and expand its authority through 

more central planning.  

UN official Ottmar Edenhofer, co-chair of the IPCC Working Group III, 

admitted what’s behind the climate issue: “One must say clearly that we 

redistribute de facto the world’s wealth by climate policy … One has to free 

oneself from the illusion that international climate policy is environmental 

policy. This has almost nothing to do with environmental policy anymore.”  
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EU climate commissioner Connie Hedegaard revealed: Global Warming Policy Is 

Right Even If Science Is Wrong. Hedegaard said in 2013, “Let's say that 

science, some decades from now, said 'we were wrong, it was not about 

climate,' would it not in any case have been good to do many of things you 

have to do in order to combat climate change?” 

The UN is seeking central planning. UN climate chief Christiana Figueres 

declared in 2012 that she is seeking a “centralized transformation” that is 

“going to make the life of everyone on the planet very different.” She added: 

“This is a centralized transformation that is taking place because 

governments have decided that they need to listen to science.” 

The UN and EPA regulations are pure climate symbolism in exchange for a more 

centrally planned energy economy. The UN and EPA regulations are simply a 

vehicle to put politicians and bureaucrats in charge of our energy economy 

and ‘save’ us from bad weather and ‘climate change.’  

 

Is the UN IPCC the gold standard for science?  

It is fool’s gold. The UN IPCC is a political organization masquerading as a 

scientific body. Many UN lead authors have now resigned from the IPCC or had 

their names removed due to the politicization of science to fit the climate 

change narrative. The former chief of the UN IPCC, Rajendra Pachauri, 

declared global warming “is my religion.” The UN IPCC is a lobbying 

organization that seeks to enrich the UN by putting it in charge of ‘solving’ 

climate change.  

 

Will stopping global warming help poor nations?  

Quite the opposite. Attempting to control weather and climate will have no 

impact on climate, but a huge impact on economic development of poor nations 

due to so-called ‘solutions’ of global warming that would limit development 

and ban many forms of life-saving carbon based energy.  

 

Penn State Prof. Michael Mann has called the UN Paris agreement 

the “last chance” to battle global warming. Is it the last 

opportunity?  

The fact is that every UN Climate Summit is hailed as the “last chance” to 

stop ‘global warming’ before it’s too late. Previous “last chance” deadlines 

turned out to be – well – not the “last chance,” after all.  

In 2001, and at almost every annual UN climate summit after that, every 

deadline has been heralded as the “last chance” to stop ‘global warming.’ It 

seems the earth is serially doomed. The UN issued environmental “Tipping 

Points” in 1982 and another 10-year climate “Tipping Point” in 1989. There 

have even been tipping points of Hours, Days, Months, Years, and even on 

Millennial time scales.  

 

The 2015 UN Paris climate agreement was hailed as historic. Did 

it solve climate change?  

If climate activists at the UN and in the media actually believed the UN 

agreement ‘solved’ global warming, shouldn’t that mean we never have to hear 
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about ‘solving’ global warming ever again? If it really ‘solved’ climate 

change, does this mean we can halt the endless supply of federal tax dollars 

funding 'climate change' studies? Does this mean we can stop worrying about 

the ability of 'global warming' to end civilization and cause wars, and 

increase prostitution, bar room brawls, rape, airline turbulence, etc.? If 

activists truly believed a UN treaty could 'solve' global warming, they would 

move on to a new issue.  

 

Will EPA climate regulations impact the Earth’s climate?   

NO! President Obama’s own EPA Chief Gina McCarthy admitted that the EPA 

regulations are symbolic and will have no measurable climate impact – even if 

you believe in the climate activist version of science.  “The value of this 

rule is not measured in that way [temperature impact],” McCarthy said in 

2015. “I am not disagreeing that this action in and of itself will not make 

all the difference we need to address climate action, but what I'm saying is 

that if we don't take action domestically we will never get started,” she 

added. Obama’s former EPA Administrator Lisa Jackson had previously noted 

that “U.S. action alone will not impact world CO2 levels.” 

Climatologist Dr. Patrick Michaels’ analysis says any potential impact on 

climate from EPA regulations would be “so small as to be undetectable, less 

than two one-hundredths of a degree C.” “We’re not even sure how to put such 

a small number into practical terms, because, basically, the number is so 

small as to be undetectable.” 

Even NASA’s former lead global warming scientist James Hansen has called 

Obama’s EPA climate regulations “practically worthless,” and added, “You've 

got to be kidding me.”  

Yet, despite the fact that EPA regulations would have no impact on global CO2 

levels, Obama advisor John Podesta claimed in 2014 that the EPA CO2 

regulations are needed to combat extreme weather: “The risk on the downside 

you’re seeing every day in the weather.” 

 

Why would skeptics seek to overturn Obama’s EPA climate 

executive orders?  

Obama’s EPA regulations (including the Clean Power Act) bypassed Congress and 

imposed domestic climate regulations on America without a single vote of 

Congress. Obama’s Harvard Law School Professor Laurence Tribe said the EPA 

climate regulations are akin to “burning the Constitution.”  

Tribe, a liberal constitutional scholar at Harvard University, declared that 

Obama’s executive orders “raised serious questions under the separation of 

powers” because “the EPA is attempting to exercise lawmaking power that 

belongs to Congress and judicial power that belongs to the federal courts.” 

Tribe added, “Burning the Constitution cannot be part of our national energy 

policy.”  

Climate activists seem to think we need more taxes and regulation to somehow 

stop bad weather. 
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Shouldn’t all Americans want to reduce ‘carbon pollution’ for 

our health?  

CO2 is not ‘pollution.’ The term ‘carbon pollution’ is unscientific and 

misleading. As James Agresti wrote: “The phrase conflates carbon dioxide with 

noxious chemicals like carbon monoxide and black carbon.” “The phrase ‘carbon 

pollution’ is scientifically inaccurate because there are more than ten 

million different carbon compounds, and the word ‘carbon’ could refer to any 

of them. Some of the more notorious of these compounds are highly poisonous, 

such as carbon monoxide (a deadly gas) and black carbon (the primary 

ingredient of cancerous and mutagenic soot). Using a phrase that does not 

distinguish between such drastically different substances is a sure way to 

misinform people.” 

Carbon Dioxide – CO2 – is a harmless trace essential gas in the atmosphere 

that humans exhale from their mouth (after inhaling oxygen). 

Princeton Physicist Dr. Will Happer has said: “To call carbon dioxide a 

pollutant is really Orwellian. You are calling something a pollutant that we 

all produce. Where does that lead us eventually?” 

 

CO2 is a greenhouse gas and it has been rising steadily. How can 

you deny global warming? 

CO2 is not the tail that wags the dog. CO2 is a trace essential gas, but 

without it life on earth would be impossible. Carbon dioxide fertilizes 

algae, trees, and crops to provide food for humans and animals. We inhale 

oxygen and exhale CO2. Slightly higher atmospheric CO2 levels cannot possibly 

supplant the numerous complex and inter-connected forces that have always 

determined Earth’s climate. 

 

As University of London professor emeritus Philip Stott has noted: “The 

fundamental point has always been this. Climate change is governed by 

hundreds of factors, or variables, and the very idea that we can manage 

climate change predictably by understanding and manipulating at the margins 

one politically selected factor (CO2), is as misguided as it gets.” “It’s 

scientific nonsense,” Stott added.  

 

Even the global warming activists at RealClimate.org acknowledged this in a 

September 20, 2008 article, stating, “The actual temperature rise is an 

emergent property resulting from interactions among hundreds of factors.” 

 

 

Haven’t the past few years shown global warming is worse than we 

thought?  

As the real world evidence mounts that global warming claims are failing, 

climate activists have ramped up predictions of future climate change 

impacts, declaring that it is 'worse than we thought.” But a prediction or 

projection 50 to 100 years into the future is not ‘evidence.’  

 

 

Climate activists have said every storm is now influenced by 

‘global warming.’  

These types of unscientific claims have a long history. In Australia in 1846, 

Aborigines blamed the bad climate on the introduction of the white man in 
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Australia. During World War II, some blamed the war for causing unusual 

weather patterns. In 1933, Syria banned the Yo-Yo because they thought it 

caused drought. In the 1970s, extreme weather was blamed on manmade global 

cooling. 

 

 

If CO2 is not the main driver of global temperatures, what is? 

The sun?  

When global temperatures are the question, the answer is not the sun or 

CO2. It is the sun, volcanoes, tilt of the Earth’s axis, water vapor, methane, 

clouds, ocean cycles, plate tectonics, shifting ocean currents, albedo 

(Earth’s changing reflective properties), atmospheric dust, atmospheric 

circulation, cosmic rays, particulates like carbon soot and volcanic dust, 

forests and grasslands, and urban and other land use changes. Climate change 

is governed by hundreds of factors, not just CO2. 

 

 

Hasn’t the Earth overheated in the past when CO2 rose?  

The geologic history of the earth undercuts rising carbon dioxide fears. CO2 

levels were higher in the past and there was no climate apocalypse. 

Greenpeace co-founder Dr. Patrick Moore has testified to Congress: “The fact 

that we had both higher temperatures and an ice age at a time when CO2 

emissions were 10 times higher than they are today, fundamentally contradicts 

the certainty that human-caused CO2 emissions are the main cause of global 

warming. An Ice Age occurred when CO2 was 10 times higher than today.”  

 

 

Are there just a handful of skeptical scientists who dissent 

from the UN IPCC claims?   

Scientists who are skeptical about “dangerous manmade climate change” have 

been speaking out for years. Many former prominent former believers in 

manmade global warming announced they were reconsidering the science.  

 

Scientists like Dr. Leonard Bengtsson, Dr. Judith Curry, and UN IPCC Lead 

Author Dr. Richard Tol are growing more skeptical of climate claims.  

 

The 2016 film Climate Hustle documented many of the politically left 

scientists (who voted for Gore and endorsed Obama) who have reexamined the 

evidence and are now skeptical.  

 

Climate scientist Mike Hulme dismantled the “thousands of scientists agree” 

claim put forth by the United Nations and news media. Claims that “2,500 of 

the world's leading scientists have reached a consensus that human activities 

are having a significant influence on the climate” are disingenuous, Hulme 

noted. The key scientific case for CO2 driving global warming, like many 

others in the IPCC reports, “is reached by only a few dozen experts in the 

specific field of detection and attribution studies; other IPCC authors are 

experts in other fields.” Other scientists are excluded or not consulted.  

 

Dr. William Schlesinger agrees with the UN climate view but has admitted that 

only 20% of UN IPCC scientists deal with climate. In other words, 80% of the 

UN’s IPCC membership are experts in other fields and have no dealing with or 

expertise in climate change as part of their academic studies.  
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How can you reject the National Academy of Sciences and other 

science organization that all agree manmade global warming is a 

threat? 

Proponents of manmade global warming often point out the National Academy of 

Sciences (NAS) and American Meteorological Society (AMS) have issued 

statements endorsing the so-called ‘consensus’ view that human emissions 

drive climate change. However, neither the NAS nor the AMS has ever allowed 

member scientists to vote directly on these statements. A couple of dozen 

members of the institutions’ governing boards produced the statements – and 

then issued press releases.  

 

The governing boards are steeped in politics and seek more funding for 

‘research’ that promotes currently accepted viewpoints. The full membership 

of actual scientists never gets to vote on the activist statements and in 

many cases is completely unaware until too late that the boards have issued 

them. Many such organizations have faced open rebellion by their skeptical 

member scientists for such actions, including the American Chemical Society, 

American Physical Society, and International Geological Congress. 

 

 

But don’t 97% of scientists say manmade climate change is real? 

The claim that “97% of scientists agree” is in part based on 77 anonymous 

scientists who responded to a survey. The survey started by seeking opinions 

from 10,257 scientists. However, only 77 responded. So the 97% “consensus” 

claim is not based on thousands of scientists or even hundreds of scientists 

– but only on 77 scientists. Out of those 77 scientists, 75 answered the 

survey to form the mythical 97% ‘consensus.’  

In 2013 and 2014, other claims of an alleged 97% climate ‘consensus’ emerged, 

prompting UN IPCC lead author Dr. Richard Tol to publish a critique and 

declare: “The 97% is essentially pulled from thin air, it is not based on any 

credible research whatsoever.” 

The new 97% claim by climate activist John Cook was so “so broad that it 

incorporates the views of most prominent climate skeptics.” 

Another researcher, Andrew Montford, commented: “The [97%] consensus as 

described by the survey is virtually meaningless and tells us nothing about 

the current state of scientific opinion beyond the trivial observation that 

carbon dioxide is a greenhouse gas and that human activities have warmed the 

planet to some unspecified extent.”  

Lord Christopher Monckton’s analysis found that “only 41 papers – 0.3% of all 

11,944 abstracts or 1.0% of the 4,014 expressing an opinion, and not 97.1%” 

actually endorsed the claim that “more than half of recent global warming was 

anthropogenic.” 

Bjorn Lomborg wrote: “Do you remember the ‘97% consensus,’ which even Obama 

tweeted? Turns out the authors don’t want to reveal their data. It has always 

been a dodgy paper. Virtually everyone I know in the debate would 

automatically be included in the 97%.” 
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The Associated Press reported in 2015 that, “In the worst case 

scenario, Antarctica’s melt could push sea levels up 10 feet 

worldwide in a century or two, recurving heavily populated 

coastlines.” Don’t we owe it to millions of people to stop this?  

A 2015 NASA study found that Antarctica was NOT losing ice mass and “not 

currently contributing to sea level rise,” but actually reducing sea level 

rise. The NASA study found that the ice mass gains of the Antarctic ice sheet 

are greater than their losses. 

The Associated Press was not the first one to hype these same Antarctica melt 

fears. Virtually the exact same claims and hype were reported in 2014, 1990, 

1979, 1922, and 1901! In 1990, NBC’s Today Show featured Paul Ehrlich warning 

of impacts of Antarctic ice melt: 'You Could Tie Your Boat to the Washington 

Monument.' 

1979 New York Times: “Boats could be launched from the bottom of the steps of 

the Capitol’ in DC.”  

1922: “Mountain after mountain of [Antarctic] ice will fall into the sea, be 

swept northwards by the currents, and melt, thus bringing about, but at a 

much more rapid rate, the threatened inundation of the land by the rising of 

the sea to its ancient level.” 

1901: “Geologists believe that this great ice sucker has reached the stage of 

perfection when it [Antarctica] will, break up again, letting loose all the 

waters of its auction over the two hemispheres, and completely flooding the 

low-lying lands of Europe, Asia, and North America.” 

 

NOAA reported that manmade climate change has doubled the 

chances for the type of heavy downpours that caused 

devastating Louisiana floods in August 2016. Is climate change 

increasing rain and floods?   

NOAA chose media hype over science. Climatologist Dr. Roger Pielke, Sr., 

slammed the NOAA modeling study as “manipulation of science for political 

reasons,” adding “NOAA should be embarrassed” and labeling the study “a 

dismaying example of manipulation of science for political reasons.”  

Real Climate Science’s Tony Heller noted the NOAA claim “has no scientific 

basis, and ignores all available actual data.” “Software models can be 

written to produce any result the author wants to produce. They are not 

evidence of anything. There has been no increase in heavy rains in 

Louisiana.”  

Climate models can be twisted to make it appear the invisible hand of 'global 

warming' has a role in almost every weather event. Ironically, heavy rains 

used to be caused by 'global cooling' in the 1970s. Time Magazine noted in a 

1974 article titled “Another Ice Age” that “record rains” were accompanying a 

cooling climate trend.  

Any attempt to link manmade global warming to rainfall events in any specific 

region is the stuff of pure politics – not science. As a result of this and 

similar realities, global warming activists are desperately seeking to tie 

any and all weather events to global warming. 
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In Australia, climate activists were caught blaming too little rain on 

manmade global warming, and then – when there was too much rain – they blamed 

that on manmade global warming, too. Other studies have found both 

temperatures and precipitation were higher 1,000 years ago during the 

Medieval Warm Period. 

 

 

Did ‘climate change’ cause Hurricane Hermine that hit Florida in 

2016?  

No. Hurricane Hermine was a Category 1 storm that finally broke the record 

11-year span of no land-falling hurricanes hitting Florida. Meteorologist Joe 

Bastardi noted “portraying Hermine as some kind of climate change demon is 

either ignorance as to the history of hurricanes or deceit.” They are 

“warning us about something [Florida hurricanes] that occurred much more 

frequently in the past, yet trying to blame it on an agenda-driven issue,” 

Bastardi added. 

 

Does global warming cause wars? Is it a national security 

threat?  

Ironically, the data and studies reveal that warm periods coincide with less 

conflict. This same argument was used by the CIA in 1974 to claim that 

‘global cooling’ would cause conflict and terrorism. To believe that rising 

CO2 is a key cause for the creation of ISIS is akin to believing that the 

Middle East was a peaceful region until modern ‘global warming’ set upon it. 

The Center for Strategic and International Studies report noted the opposite 

of recent claims regarding ‘global warming’ and war. “Since the dawn of 

civilization, warmer eras have meant fewer wars.”  

Another study published in the Proceedings of the National Academy of 

Sciences found that “Cooler periods coincided with conflicts and disease 

outbreaks.” 

 

The ‘hottest year’ on record occurred in recent years.  

Actually, global temperatures have been holding nearly steady for almost two 

decades (nearly 18 years according to RSS satellite data). While 2005, 2010, 

and 2015 were declared the ‘hottest years’ by global warming proponents, a 

closer examination revealed that the claims were “based on year-to-year 

temperature data that differs by only a few HUNDREDTHS of a degree to tenths 

of a degree Fahrenheit – differences that were within the margin of error in 

the data.” In other words, global temperatures have essentially held very 

steady with no sign of acceleration.  

The media and climate activists hype ‘record’ temperatures that are not even 

outside the margin of error of the dataset as somehow meaningful. Even former 

NASA climatologist James Hansen admitted ‘hottest year’ declarations are “not 

particularly important.” 

MIT climate scientist Dr. Richard Lindzen ridiculed ‘hottest year’ claims in 

2015. “The uncertainty here is tenths of a degree. When someone points to 

this and says this is the warmest temperature on record, what are they 

talking about? It’s just nonsense. This is a very tiny change period,” 

Lindzen said. “If you can adjust temperatures to 2/10ths of a degree, it 

means it wasn’t certain to 2/10ths of a degree.” 
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So-called ‘hottest year’ claims are just a fancy way of saying that the 

‘global warming pause’ has essentially continued.  

 

Isn’t the U.S. experiencing unprecedented heat waves? 

Climatologist Dr. John Christy: “About 75% of the states recorded their 

hottest temperature prior to 1955, and over 50% of the states experienced 

their record cold temperatures after 1940.” In 2014, the U.S. experienced a 

brutally cold winter and a cool summer.  

 

Arctic ice melted to record lows in 2012. Isn’t that due to 

manmade global warming?  

 

In 2016, Arctic ice made was 22% greater than the satellite era low point of 

2012. The 2016 Arctic sea ice minimum is now in a 10-year ‘pause’ with ‘no 

significant change in the past decade’  

According to climate analyst Dr. David Whitehouse of the UK Global Warming 

Policy Forum, “There is no general decrease in minimal ice area, by this 

measure, between 2007 – 2016 – ten years! The case can be made that the 

behavior of the Arctic ice cover has changed from the declining years of 1998 

– 2007.” 

Arctic ice changes are not ‘proof’ of manmade global warming, nor are they 

unprecedented, unusual, or cause for alarm, according to experts and multiple 

peer-reviewed studies. After weeks of media hype blaming global warming, NASA 

finally admitted in September 2012 that an August Arctic cyclone “broke up” 

and “wreaked havoc” on sea ice. According to NASA: “The cyclone remained 

stalled over the arctic for several days ... pushing [sea ice] south to 

warmer waters, where it melted.” 

 

In 2013, the Arctic ice cap grew by 29% over 2012 in the summer with 533,000 

more square miles of ocean covered with ice than in 2012.  

Global warming activists have long hyped satellite era data, which begin in 

1979, to claim record low Arctic sea ice – while ignoring the satellite data 

that showed record or near record sea ice expansion in the Antarctic in 

previous years. Moreover, satellite monitoring of Arctic ice began at the end 

of a 40-year cold cycle (remember the 1970s fears of a coming ice age?), when 

ice was most likely at its highest extent in the modern era. 

 

We have had similar Arctic ice panics in the past. A November 2, 1922 

Washington Post article was headlined, “Arctic Ocean getting warm: Seals 

vanish and icebergs melt.” The Arctic Ocean is warming, icebergs are growing 

scarcer, and in places the seals are finding the water too hot, it claimed. 

 

 

Isn’t manmade global warming causing extreme weather?  

“There is a lack of evidence to blame humans for an increase in extreme events. 

One cannot convict CO2 of causing any of these events, because they've happened 

in the past before CO2 levels rose,” climatologist John Christy testified 

before Congress in 2012. “There are innumerable types of events that can be 

defined as extreme events – so for the enterprising individual (unencumbered by 

the scientific method), weather statistics can supply an unlimited, target-rich 

environment in which to discover a ‘useful’ extreme event.”  
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“There is no evidence that disasters are getting worse because of climate 

change,” notes Professor Roger Pielke, Jr. “There’s really no evidence that 

we’re in the midst of an extreme weather era – whether man has influenced 

climate or not.” 

 

 

Aren’t hurricanes getting bigger, stronger, and more frequent 

due to manmade global warming?  

As of 2016, the U.S. has gone 11 years (since Hurricane Wilma in 2005) with 

no Category 3 or larger hurricanes making landfall, the longest spell since 

at least 1900.  

 

Even with the recent Hurricane Matthew witch skirted the Florida coast as a 

category 3 hurricane, the U.S. is still currently in a record-breaking 

hurricane drought of no Category 3 or larger storms making landfall. In fact, 

the last Category 4-5 hurricane that made landfall in the US was 24 years ago 

in 1992 [Andrew]. For the United States, during the past four decades, “The 

fewest number of major hurricanes struck during any 40-year period since at 

least the 1800s.” 

 

The worst decade for major (Category 3, 4, and 5) hurricanes was the 1940s, 

according to the website Real Science which analyzed National Oceanic and 

Atmospheric Administration data. In 2011, a new study found that “overall 

global tropical cyclone activity has decreased to historically low levels 

during the past five years.” 

 

 

Isn’t global warming causing bigger, more dangerous tornadoes?  

No. In fact, big tornadoes have seen a drop in frequency since the 1950s. 

“There has been a downward trend in strong (F3) to violent (F5) tornadoes in 

U.S. since 1950s.” “Warming causes fewer strong tornadoes, not more,” 

climatologist Dr. Roy Spencer explained. 

The years 2012, 2013, and 2014 all saw at or near record low tornado counts 

in the U.S.  

In 2015, the number of major tornadoes was “one of the lowest on record,” 

according to NOAA.  

And 2016 has so far been another below-normal tornado season, according to 

NOAA. 

There is “no scientific consensus or connection between global warming and 

tornadic activity,” emphasized Greg Carbin, tornado warning coordination 

meteorologist at NOAA’s Storm Prediction Center in Norman, Oklahoma. “NOAA 

statistics show that the last 60 years have seen a dramatic increase in the 

reporting of weak tornadoes, but no change in the number of severe to violent 

ones,” Corbin commented. 

In 1975, tornado outbreaks were blamed on ‘global cooling.’  
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Don’t we need to stop global warming to keep cities from being 

inundated by rising seas?   

Sea levels have been rising since the last ice age ended more than 10,000 

years ago. There is currently no acceleration in sea level rise.   

  

Global sea levels have been naturally rising for ~20,000 years and have 

decelerated over the past 8,000 years, decelerated over the 20th 

century, decelerated 31% since 2002, and decelerated 44% since 2004 to less 

than 7 inches per century. There is no evidence of an acceleration of sea 

level rise, and therefore no evidence of any effect of mankind on sea levels. 

 

According to tide gauges, sea levels are rising LESS than the thickness of 

one nickel (1.95 mm thick) per year or about the thickness of one penny (1.52 

mm thick) a year. According to satellite info, it is rising slightly more 

than two pennies a year (3.04 mm) 

 

Aren’t the recent droughts in the U.S. due to manmade global 

warming?  

Across time scales required for any meaningful analysis, “Droughts have, for 

the most part, become shorter, less frequent, and cover a smaller portion of 

the U. S. over the last century,” Professor Roger Pielke, Jr. observes. “U.S. 

Midwestern drought has decreased in past 50+ years? That is not skepticism; 

that's according to the UN Intergovernmental Panel on Climate Change,” he 

adds. 

 

Even U.S. government scientists have admitted that recent droughts are not 

due to climate change. “This is not a climate change drought,” said Dr. 

Robert Hoerling, a NOAA research meteorologist, who served as the lead author 

of the U.S. Climate Change Science Plan Synthesis and Assessment Report. “The 

good news,” he emphasized, “is that this isn’t global warming. This is not 

the new normal in terms of drought.” 

 

For scientists who take the long view of history, the U.S. drought of 2012 is 

“merely a climatological blip,” E&E News reported, in an article titled “Dust 

Bowl and 1988 both eclipse 2012 drought, scientists say.” 

 

 

What about California’s record drought?  

California’s current drought is not related to climate change. Much more severe 

California droughts occurred with lower allegedly ‘safe’ CO2 levels. According 

to the data, “past dry periods have lasted more than 200 years.” “Researchers 

have documented multiple droughts in California that lasted 10 or 20 years in a 

row during the past 1,000 years – compared to the mere 3-year duration of the 

current dry spell. The two most severe mega-droughts make the Dust Bowl of the 

1930s look tame: a 240-year-long drought that started in 850 and, 50 years 

after the conclusion of that one, another that stretched at least 180 years.” 

 

 

Isn’t climate change making floods more severe?  

Peer-reviewed studies reject these claims, too. “Are US floods increasing? 

The answer is still ‘No,’” says a new scientific paper by Roger Pielke, Jr. 

The evidence demonstrates that “flooding has not increased in U.S. over 

records of 85 to 127 years. This adds to a pile of research that shows 

similar results around the world,” Pielke said. It is also worth noting that 
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“the world’s ten deadliest floods all occurred before 1976.” In other words, 

“All of the world's deadliest floods occurred with CO2 well below 350 ppm.” 

 

In addition, a recent study by the U.S. government found no evidence that 

climate change caused more severe flooding during last century. In fact, the 

U.S. Geological Survey found that in some regions “floods become less severe 

as greenhouse gas emissions increased.” Moreover, at this time, “We do not 

see a clear pattern that enables us to understand how climate change will 

alter flood conditions in the future,” USGS scientist Robert Hirsch 

explained. 

 

 

Aren’t wildfires getting worse?  

No. “Data from both the U.S. and Canada show the number of wildfires has 

declined over the past 40 to 50 years and that the number of wildfires was 

higher during the global cooling scare of the 1970s.” In fact, the number of 

U.S. wildfires has dropped 10% per decade. The U.S. government’s National 

Interagency Fire Center has reported that U.S. wildfires now occur “half as 

often as they did 50 years ago.”  

 

Spanish researchers confirmed climate change is not to blame for increased 

forest fires. “The change in the occurrence of fires that are recorded in the 

historical research cannot be explained by the gradual change in climate,” 

they reported. Instead, it “corresponds to changes in the availability of 

fuel, the use of sources of energy, and the continuity of the landscape.” In 

the United States, wildfires are also due to a failure to thin forests or 

remove dead and diseased trees – due largely to environmentalist protests and 

lawsuits. 

 

 

Aren’t polar bears dying, threatened with extinction by receding 

Arctic ice? 

No. Polar bears are at or near historic population highs. The only threats 

they face are from virtual world computer model predictions that do not 

reflect reality or account for the adaptability of these animals. 

 

“The only reason the service listed them was based on speculation from fairly 

untested models, based on what the fate of polar bears may be in the future,” 

like if global warming ever dramatically alters the bears’ habitat, Alaska’s 

coordinator for endangered species explained. 

 

“The polar bear population is very, very healthy,” Canadian Inuit have 

emphasized. “We live in polar bear country. We understand the polar bears. We 

are unanimous in our belief that polar bears have not declined.” 

 

Evolutionary biologist and paleozoologist Dr. Susan Crockford of the 

University of Victoria agrees. “Polar bears have survived several episodes of 

much warmer climate over the last 10,000 years than exists today,” she wrote. 

“There is no evidence to suggest that the polar bear or its food supply is in 

danger of disappearing entirely with increased Arctic warming, regardless of 

the dire fairy-tale scenarios predicted by computer models.”   

Crockford added: “The annual minimum reached in late summer has little impact 

on polar bear health and survival. What matters most to polar bears is the 

presence of ample ice in spring and early summer (March-June), which is their 

critical feeding period.” 
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University of Iceland professor and award-winning quaternary geologist Dr. 

Olafur Ingolfsson notes that a fossil specimen “confirms that the polar bear 

was a morphologically distinct species at least 100,000 years ago, and this 

basically means that the polar bear has already survived one interglacial 

period.” This tells us that, “Despite the on-going warming in the Arctic 

today, maybe we don’t have to be quite so worried about the polar bear.” 

 

Professor J. Scott Armstrong, a forecasting expert at the Wharton School, 

says polar bear models are critically flawed. “To list a species that is 

currently in good health as an endangered species requires valid forecasts 

that its population would decline to levels that threaten its viability.” In 

fact, the polar bear populations have been increasing rapidly in recent 

decades, due to hunting restrictions. 

 

Biologist Josef Reichholf heads the Vertebrates Department at the National 

Zoological Collection in Munich. “In warmer regions, it takes far less effort 

to ensure survival,” he points out. “How did the polar bear survive the last 

warm period? Whether bears survive will depend on human beings, not the 

climate.” 

 

 

Don’t graphs show that current temperatures are the highest in 

1,000 years? 

Penn State professor and UN IPCC modeler Michael Mann did publish a hockey 

stick-shaped graph that purportedly showed an unprecedented sudden increase 

in average global temperatures, following ten centuries of supposedly stable 

climate. However, Dr. Mann was at the center of the Climategate scandal. His 

graph and the data and methodology behind it have been scrutinized and 

debunked in peer-reviewed studies by numerous climate scientists, 

statisticians, and other experts. 

 

The latest research clearly reveals that the Medieval Warm Period (also 

called the Medieval Climate Optimum) has been verified and was in fact 

global, not just confined to the Northern Hemisphere. The Center for the 

Study of Carbon Dioxide and Global Change reported in 2009 that “the Medieval 

Warm Period was: (1) global in extent, (2) at least as warm as, but likely 

even warmer than, the Current Warm Period, and (3) of a duration 

significantly longer than that of the Current Warm Period to date.” 

 

The Science and Public Policy Institute reported in May 2009: “More than 700 

scientists from 400 institutions in 40 countries have contributed peer-

reviewed papers providing evidence that the Medieval Warm Period (MWP) was 

real, global, and warmer than the present. And the numbers grow larger 

daily.” 

 

 

Weren’t the Climategate scientists exonerated – meaning there 

was no scandal?  

Many in the media repeatedly cite the various Climategate investigations as 

an ‘exoneration’ of the UN global warming scientists. But a closer look 

reveals that the investigations were nothing more than the global warming 

industry pretending to investigate itself, and of course finding no 

wrongdoing. 
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Penn State’s investigation of Michael Mann is a prime example of what a mockery 

the process became. Clive Crook of the Atlantic Monthly summed it up this way: 

“The Penn State inquiry exonerating Michael Mann would be difficult to parody. 

Three of four allegations were dismissed out of hand at the outset.” 

 

 

Why do you oppose government taking steps to solve the climate 

crisis?  

Despite all the evidence and studies presented in this fact sheet, many 

people continue to say that Congress and the United Nations need to take 

immediate action to prevent more extreme weather, rising sea levels, and 

planetary ‘overheating.’ The reality is that politicians who say government 

“can do something about” droughts, floods, sea levels, hurricanes, and 

tornadoes are practicing the equivalent of medieval witchcraft. 

 

Laws, treaties, and regulations – whether from the United Nations, the U.S. 

Congress, or the Environmental Protection Agency – cannot control the 

weather. CO2 does not control global temperatures, and current global 

temperatures are well within natural variability, as demonstrated by surface 

and satellite data and extensive historic records. Scientific studies and 

data also show that droughts, floods, wildfires, and other extreme weather 

are not unusual, unprecedented, or related to CO2 emissions or climate change.  

 

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 76 of 247

http://www.climatedepot.com/a/13677/Penn-States-other-investigation-failure-Failure-to-ensure-proper-investigation-of-Climategate-emails-of-Michael-Mann
http://www.climatedepot.com/a/9435/Oh-My-2010-tied-for-hottest-year-Relax-it-is-purely-a-political-statement--Even-NASAs-Hansen-admits-it-is-not-particularly-important--Prof-mocks-hottest-decade-claim-as-a-joke
http://www.climatedepot.com/a/9435/Oh-My-2010-tied-for-hottest-year-Relax-it-is-purely-a-political-statement--Even-NASAs-Hansen-admits-it-is-not-particularly-important--Prof-mocks-hottest-decade-claim-as-a-joke


 

 

 

 

 

EXHIBIT 46 
 

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 77 of 247



Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 78 of 247



Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 79 of 247



Praise for past reports by the
Nongovernmental International Panel on Climate Change

Climate Change Reconsidered is a comprehensive, multidisciplinary compilation
of technical papers covering a very large variety of important topics that will be
appreciated by all who desire reliable, up-to-date information.

— Larry Bell, endowed professor and director
Sasakawa International Center for Space
Architecture at the University of Houston 

Many will treat Climate Change Reconsidered as a highly authoritative source of
reference. It is in particular a standing rebuke to all those alarmists who deny the
existence of hard science supporting the sceptical case. ... Given the increasing
realisation that climate mitigation efforts are creating an economic crisis, and
increasing popular scepticism about the alarmist scenario, this is a timely
publication, and a key resource for all of us who are arguing for common sense.

— Roger Helmer
Member of the European Parliament

The 2011 edition of Climate Change Reconsidered is a quite extraordinary
achievement. It should put to rest once and for all any notion that “the science is
settled” on the subject of global warming, or that humanity and our planet face an
imminent manmade climate change disaster.

— Paul Driessen
Author, Eco-Imperialism

I fully support the efforts of the Nongovernmental International Panel on Climate
Change (NIPCC) and publication of its latest report, Climate Change Reconsidered
II: Physical Science, to help the general public to understand the reality of global
climate change.

— Kumar Raina
Former Deputy Director General
Geological Survey of India
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I’ve been waiting for this book for twenty years. It was a long wait, but I’m not
disappointed. Climate Change Reconsidered is a tour de force.

— E. Calvin Beisner, Ph.D.
National Spokesman, Cornwall Alliance for the
Stewardship of Creation

Highly informative, Climate Change Reconsidered ought to be required reading for
scientists, journalists, policymakers, teachers, and students. It is an eye-opening
read for everyone else (concerned citizens, taxpayers, etc.).

— William Mellberg
Author, Moon Missions

[T]here are several chapters in the NIPCC report that are substantially more
thorough and comprehensive than the IPCC treatment, including 5 (Solar variability
and climate cycles), 7 (Biological effects of carbon dioxide enrichment), 8 (Species
extinction) and 9 (Human health effects). Further, the NIPCC’s regional approach
to analyzing extreme events and historical and paleo records of temperature,
rainfall, streamflow, glaciers, sea ice, and sea-level rise is commendable and frankly
more informative than the global analyses provided by the IPCC.

— Dr. Judith Curry, professor and chair
School of Earth and Atmospheric Sciences
Georgia Institute of Technology

NIPCC’s CCR-II report should open the eyes of world leaders who have fallen prey
to the scandalous climate dictates by the IPCC. People are already suffering the
consequences of sub-prime financial instruments. Let them not suffer more from
IPCC’s sub-prime climate science and models. That is the stark message of the
NIPCC’s CCR-II report.

— M.I. Bhat, formerly professor and head
Department of Geology and Geophysics
University of Kashmir, India

Climate Change Reconsidered is a comprehensive, authoritative, and definitive
reply to the IPCC reports.

— Dr. Gerrit van der Lingen
Christchurch, New Zealand 
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I was glad to see that a new report was coming from the NIPCC. The work of this
group of scientists to present the evidence for natural climate warming and climate
change is an essential counter-balance to the biased reporting of the IPCC. They
have brought to focus a range of peer-reviewed publications showing that natural
forces have in the past and continue today to dominate the climate signal.
Considering the recent evidence that climate models have failed to predict the
flattening of the global temperature curve, and that global warming seems to have
ended some 15 years ago, the work of the NIPCC is particularly important.

— Ian Clark, professor, Department of Earth Sciences
University of Ottawa, Canada

Library shelves are cluttered with books on global warming. The problem is
identifying which ones are worth reading. The NIPCC’s CCR-II report is one of
these. Its coverage of the topic is comprehensive without being superficial. It sorts
through conflicting claims made by scientists and highlights mounting evidence that
climate sensitivity to carbon dioxide increase is lower than climate models have
until now assumed.

— Chris de Freitas, School of Environment
The University of Auckland, New Zealand

 
The CCR-II report correctly explains that most of the reports on global warming
and its impacts on sea-level rise, ice melts, glacial retreats, impact on crop
production, extreme weather events, rainfall changes, etc. have not properly
considered factors such as physical impacts of human activities, natural variability
in climate, lopsided models used in the prediction of production estimates, etc.
There is a need to look into these phenomena at local and regional scales before
sensationalization of global warming-related studies.

— S. Jeevananda Reddy
Former Chief Technical Advisor
United Nations World Meteorological Organization

The claim by the UN IPCC that “global sea level is rising at an enhanced rate and
swamping tropical coral atolls” does NOT agree with observational facts, and must
hence be discarded as a serious disinformation. This is well taken in the CCR-II
report.

— Nils-Axel Mörner, emeritus professor
Paleogeophysics & Geodynamics
Stockholm University, Sweden
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Climate Change Reconsidered is simply the most comprehensive documentation of
the case against climate alarmism ever produced. Basing policy on the scientifically
incomplete and internally inconsistent reports of the UN’s Intergovernmental Panel
on Climate Change is no longer controversial – Climate Change Reconsidered
shows that it is absolutely foolhardy, and anyone doing so is risking humiliation.
It is a must-read for anyone who is accountable to the public, and it needs to be
taken very, very seriously.

— Patrick J. Michaels, Director
Center for the Study of Science, Cato Institute

CCR-II provides scientists, policy makers and other interested parties information
related to the current state of knowledge in atmospheric studies. Rather than coming
from a pre-determined politicized position that is typical of the IPCC, the NIPCC
constrains itself to the scientific process so as to provide objective information. If
we (scientists) are honest, we understand that the study of atmospheric
processes/dynamics is in its infancy. Consequently, the work of the NIPCC and its
most recent report is very important. It is time to move away from politicized
science back to science – this is what NIPCC is demonstrating by example.

— Bruce Borders, professor of Forest Biometrics
Warnell School of Forestry and Natural Resources
University of Georgia
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Dedicated to the memory of our
good friend, Robert Carter, who
contributed so much to the
writing of this book, and who
passed away shortly after the
first edition was released.
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xi

Foreword

President Barack Obama and his followers have
repeatedly declared that climate change is “the
greatest threat facing mankind.” This, while
ISIS is beheading innocent people, displacing
millions from their homeland, and engaging in
global acts of mass murder. 

If it weren’t so scary, it would be laughable.
These statements should ring alarm bells in the
minds of all Americans. They show how out of
touch this president and the movement he leads
are with reality and the American public. 

The global warming movement is the most
extensive and most expensive public relations
campaign in the history of the world. Nearly
every government agency in the United States and many more around the
world are promoting the manmade-climate-change-scare scenario. An entire
generation has been brought up hearing and reading about it. Yet public
concern about it peaked in 2000 and today, people are no more worried
about it than they were 26 years ago when Gallup began polling this issue.
They’ve seen through the rhetoric and exaggerations. They remember, even
if journalists and politicians seem not to, that past sky-is-falling predictions
failed to come true, and forecasts of a dire climate catastrophe are just as
unlikely to come true.

Surveys show the American people put climate change at the very

Marita Noon, executive
director, Citizen’s Alliance
for Responsible Energy
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bottom of lists of problems they want the government to address. But it is
a very important issue nonetheless for anyone concerned about individual
freedom and protecting our way of life. The alarmist view, advocated by the
Obama administration and environmental extremists, influences virtually
every public policy, including the kind of light bulbs we may purchase, the
type of cars we may be able to drive, where we live, and the types of jobs
we may create or are available for us or our children to perform. 

The most consequential policy decisions coming out of Washington
today are predicated on the narrative that climate change is a crisis of
catastrophic proportion, that it is caused by humans using fossil fuels, and
that ending the use of hydrocarbons will save us from this pending disaster.
It is imperative that the topic gets a full debate. Instead, those who want to
“fundamentally transform America,” as Obama promised, are seeking to
silence and discredit anyone who dares to speak up and question their
assertions. They claim the science is “settled.” 

But true science is never “settled,” and true scientists are always eager
to ask and answer questions. This is plainly the case regarding climate
change, as this book, Why Scientists Disagree About Global Warming,
makes clear. 

Sweeping regulations like the Environmental Protection Agency’s
Clean Power Plan – which will totally transform the way electricity is
generated, distributed, and used, and will dramatically increase costs for
industry and individuals – are justified by their supporters because they are
purported to mitigate climate change. Yet even their proponents admit such
laws will have a minuscule impact on global greenhouse gas emissions and
an imperceptible impact on the world’s climate, well below the range of
natural variability and the margin of error of our methods of measuring the
planet’s temperature. 

This begs the question: “Why bother?” Why impose regulations that
will cost hundreds of billions of dollars a year, destroy millions of jobs, and
condemn millions of people to lives of grinding poverty, if there is virtually
no beneficial impact on Earth’s climate? Many people support the
regulations out of pure naivete: They’ve been told over and over again that
“97 percent of scientists” believe global warming is a crisis and so
sacrifices, even huge sacrifices, are necessary to stop it. The leaders of the
global warming movement surely know better. They know most scientists
do not endorse their simplistic and alarmist narrative of a complex scientific
question. They back the regulations despite, not because of, what scientists
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believe. They support the Clean Power Plan because it will give them more
power, more control, and more profit.

The alarmist view of global warming is at the core of renewable energy
mandates and massive subsidies for solar and wind companies. Strangely,
as more and more of these boondoggles have been exposed for what they
are – massive transfers of wealth from the general public to a small
politically connected cabal of climate profiteers – the “act now!” cries have
become louder and more insistent, perhaps hoping to drown out the news
of the failures. Like Dorothy in The Wizard of Oz, we are told not to look
behind the curtain, lest we discover what a total fraud the global warming
movement truly is.

Today, in 2016, those who dare to look behind the curtain are being
threatened by the U.S. Department of Justice and a group of attorneys
general with legal action under a law passed in 1970 to combat organized
crime. Sadly, such threats are taking a toll as some who’ve spoken freely
now have fallen silent, fearing for their livelihoods and even their safety and
that of their families. Yes, this is happening in America, where freedom of
speech once was considered a sacred right.

This is why scientific debate over the causes and consequences of
climate change is so vitally important and must not be stifled. The fact of
the matter is, despite the oft-stated claim that “97 percent of scientists
agree,” scientists actually disagree, profoundly and on many points. Their
disagreements are on display in almost countless articles in scientific
journals and books. Before public policy is set in cement, irreversibly
charting our course for decades, the voices of real scientists need to be
heard. 

Thankfully, Why Scientists Disagree About Global Warming presents
the side in the global warming debate that has been demonized by
environmental advocacy groups, censored by the mainstream media, and
threatened by politicians and their allies in government agencies. The
authors carefully document the shortcomings of studies claiming to find a
“scientific consensus” and present evidence pointing to the opposite
conclusion, that a full-throated debate is continuing over the human role in
climate change and whether anything can or should be done to reduce our
role.

Why Scientists Disagree About Global Warming is written by three
highly regarded climate scientists, is carefully documented, and offers an
easy-to-read format featuring summary points for the casual reader and
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thorough explanations for the more inquisitive. All this, plus the importance
of the subject it addresses, makes it a must-read for concerned citizens,
truth-seeking policymakers, and educators. Energy is a pivotal issue of
utmost priority, and it is tightly woven into the debate underway over global
warming. Before you decide where you stand, be sure you understand the
issue, not just believe what you’ve been told is true. Read Why Scientists
Disagree About Global Warming. 

                                 – Marita Noon, executive director, 
                                          Citizen’s Alliance for Responsible Energy
                                       May 2016

About Marita Noon
Marita Noon is executive director for Energy Makes America Great Inc. and
its companion educational organization, the Citizens’ Alliance for
Responsible Energy (CARE). Together they work to educate the public and
influence policymakers regarding energy, its role in freedom, and the
American way of life.

Noon is also a columnist for Breitbart.com and a regular contributor to
many online commentary sites including The American Spectator,
RedState.com, Canada Free Press, and NetRight Daily. 

Noon’s twentieth book, Energy Freedom, is her first in the current
affairs genre. Readers of her previous books, including best sellers Wired
That Way and Communication Plus, know her as Marita Littauer. Prior to
her work in energy, Noon was known as a motivational speaker and author.
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Preface to the Second Edition

Just a few weeks after the release of the first edition of this book, which
took place in December 2015 in Paris during the 21st session of the
Conference of the Parties to the United Nations Framework Convention on
Climate Change (UNFCCC), one of the coauthors, Robert M. Carter, passed
away unexpectedly. He was 74 years old.

The authors and editors of this book are still, in May 2016, in shock
over the loss of a friend, mentor, and source of inspiration. Dr. Carter
attended the Paris release of the first edition of this book, and upon his
arrival back home in Australia was hard at work on the third and final
volume in the Climate Change Reconsidered II series. We could hardly
believe the news when it arrived, in a series of late-night emails from his
friends and family. We still can hardly believe he is gone.

This small book is based on Chapter 2 of the larger work Dr. Carter and
others were working to finish. It focuses, as its title suggests, on the
question of whether a “scientific consensus” exists on the causes and
consequences of climate change. It discusses the role of consensus in
science and reviews surveys and other evidence showing agreement and
lack of agreement among climate scientists. It explains why scientists often
disagree (not just on climate change) and summarizes the physical and
biological sciences findings of the first two volumes of the Climate Change
Reconsidered II series, released in 2013 and 2014. The summary relies
significantly on the summaries for policymakers of those two volumes
written mainly by Dr. Carter.

The first edition was quite a success. More than 50,000 copies of the
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book were sold or given away in only five months to elected officials, civic
and business leaders, scientists, and other opinion leaders. The response
from the science community and experts on climate change has been
overwhelmingly positive.

To meet demand for more copies, we are proud to produce this second
revised edition. Changes in this edition include the new foreword by Marita
Noon, an extremely talented and highly respected voice in the debate over
energy policy and climate change. Some of the discussion in Chapter 1 has
been revised and expanded thanks to feedback from readers. Some graphs
have been added, mostly taken from testimony presented by Dr. John
Christy, distinguished professor of atmospheric science, Alabama’s state
climatologist, and director of the Earth System Science Center at The
University of Alabama in Huntsville, on February 2, 2016 to the U.S. House
Committee on Science, Space & Technology.

Donors to The Heartland Institute are making it possible for this new
edition to be sent to large numbers of teachers, university professors, and
the CEOs of major companies in the United States. We greatly appreciate
their financial support. This book stands on its own merits, but the political
climate of the day requires that we report no corporate funds were raised or
used to support the writing, editing, or publication of this book or the larger
volumes from which it was derived. For more information about the
publisher, The Heartland Institute, please visit its website at
www.heartland.org, and be sure to read the “reply to critics” page linked on
the homepage.

             Joseph L. Bast                          Diane Carol Bast
             President                                    Executive Editor
             The Heartland Institute              The Heartland Institute
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Preface to the First Edition

The global warming debate is one of the most consequential public policy
debates taking place in the world today. Billions of dollars have been spent
in the name of preventing global warming or mitigating the human impact
on Earth’s climate. Governments are negotiating treaties that would require
trillions of dollars more to be spent in the years ahead.

A frequent claim in the debate is that a “consensus” or even
“overwhelming consensus” of scientists embrace the more alarming end of
the spectrum of scientific projections of future climate change. Politicians
including President Barack Obama and government agencies including the
National Aeronautics and Space Administration (NASA) claim “97 percent
of scientists agree” that climate change is both man-made and dangerous.

As the authors of this book explain, the claim of “scientific consensus”
on the causes and consequences of climate change is without merit. There
is no survey or study showing “consensus” on any of the most important
scientific issues in the climate change debate. On the contrary, there is
extensive evidence of scientific disagreement about many of the most
important issues that must be resolved before the hypothesis of dangerous
man-made global warming can be validated.

Other authors have refuted the claim of a “scientific consensus” about
global warming. This book is different in that it comprehensively and
specifically rebuts the surveys and studies used to support claims of a
consensus. It then summarizes evidence showing disagreement, identifies
four reasons why scientists disagree about global warming, and then
provides a detailed survey of the physical science of global warming based
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on the authors’ previous work.
This book is based on a chapter in a forthcoming much larger

examination of the climate change debate to be titled Climate Change
Reconsidered II: Benefits and Costs of Fossil Fuels. That volume will finish
the three-volume Climate Change Reconsidered II series, totaling some
3,000 pages and reporting the findings of more than 4,000 peer-reviewed
articles on climate change. 

This book and the larger volume that will follow it are produced by the
Nongovernmental International Panel on Climate Change (NIPCC), an
international panel of scientists and scholars who came together to
understand the causes and consequences of climate change. NIPCC has no
formal attachment to or sponsorship from any government or government
agency. It also receives no corporate funding for its activities.

NIPCC seeks to objectively analyze and interpret data and facts without
conforming to any specific agenda. This organizational structure and
purpose stand in contrast to those of the United Nations’ Intergovernmental
Panel on Climate Change (IPCC), which is government-sponsored,
politically motivated, and predisposed to believing that dangerous human-
related global warming is a problem in need of a UN solution.

This volume, like past NIPCC reports, is edited and published by the
staff of The Heartland Institute, a national nonprofit research and
educational organization newly relocated from Chicago to suburban
Arlington Heights, Illinois. The authors wish to acknowledge and thank
Joseph L. Bast and Diane C. Bast, Heartland’s seemingly tireless editing
duo, for their help in getting this chapter ready for release before the rest of
the volume in which it will eventually appear.

Craig D. Idso, Ph.D.       Robert M. Carter, Ph.D.      S. Fred Singer, Ph.D.
Chairman                         Emeritus Fellow                   Chairman
Center for the Study        Institute of Public Affairs       Science and
of Carbon Dioxide           (Australia)                             Environmental Policy
and Global Change                                                      Project (USA)
(USA)
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Key Findings

Key findings of this book include the following:

No Consensus
# The most important fact about climate science, often overlooked, is that

scientists disagree about the environmental impacts of the combustion
of fossil fuels on the global climate.

# The articles and surveys most commonly cited as showing support for
a “scientific consensus” in favor of the catastrophic man-made global
warming hypothesis are without exception methodologically flawed
and often deliberately misleading. 

# There is no survey or study showing “consensus” on the most important
scientific issues in the climate change debate.

# Extensive survey data show deep disagreement among scientists on
scientific issues that must be resolved before the man-made global
warming hypothesis can be validated. Many prominent experts and
probably most working scientists disagree with the claims made by the
United Nations’ Intergovernmental Panel on Climate Change (IPCC).

Why Scientists Disagree
# Climate is an interdisciplinary subject requiring insights from many

fields of study. Very few scholars have mastery of more than one or
two of these disciplines. 

# Fundamental uncertainties arise from insufficient observational
evidence, disagreements over how to interpret data, and how to set the
parameters of models.
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# IPCC, created to find and disseminate research finding a human impact
on global climate, is not a credible source. It is agenda-driven, a
political rather than scientific body, and some allege it is corrupt.

# Climate scientists, like all humans, can be biased. Origins of bias
include careerism, grant-seeking, political views, and confirmation bias.

Scientific Method vs. Political Science
# The hypothesis implicit in all IPCC writings, though rarely explicitly

stated, is that dangerous global warming is resulting, or will result, from
human-related greenhouse gas emissions.

# The null hypothesis is that currently observed changes in global climate
indices and the physical environment, as well as current changes in
animal and plant characteristics, are the result of natural variability.

# In contradiction of the scientific method, IPCC assumes its implicit
hypothesis is correct and that its only duty is to collect evidence and
make plausible arguments in the hypothesis’s favor.

Flawed Projections
# IPCC and virtually all the governments of the world depend on global

climate models (GCMs) to forecast the effects of human-related
greenhouse gas emissions on the climate.

# GCMs systematically over-estimate the sensitivity of climate to carbon
dioxide (CO2), many known forcings and feedbacks are poorly
modeled, and modelers exclude forcings and feedbacks that run counter
to their mission to find a human influence on climate.

# NIPCC estimates a doubling of CO2 from pre-industrial levels (from
280 to 560 ppm) would likely produce a temperature forcing of 3.7
Wm-2 in the lower atmosphere, for about ~1°C of prima facie warming.

# Four specific forecasts made by GCMs have been falsified by
real-world data from a wide variety of sources. In particular, there has
been no global warming for some 18 years.
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False Postulates
# Neither the rate nor the magnitude of the reported late twentieth century

surface warming (1979–2000) lay outside normal natural variability.

# The late twentieth century warm peak was of no greater magnitude than
previous peaks caused entirely by natural forcings and feedbacks.

# Historically, increases in atmospheric CO2 followed increases in
temperature, they did not precede them. Therefore, CO2 levels could not
have forced temperatures to rise. 

# Solar forcings are not too small to explain twentieth century warming.
In fact, their effect could be equal to or greater than the effect of CO2

in the atmosphere.

# A warming of 2°C or more during the twenty-first century would
probably not be harmful, on balance, because many areas of the world
would benefit from or adjust to climate change. 

Unreliable Circumstantial Evidence
# Melting of Arctic sea ice and polar icecaps is not occurring at

“unnatural” rates and does not constitute evidence of a human impact
on the climate.

# Best available data show sea-level rise is not accelerating. Local and
regional sea levels continue to exhibit typical natural variability – in
some places rising and in others falling. 

# The link between warming and drought is weak, and by some measures
drought decreased over the twentieth century. Changes in the
hydrosphere of this type are regionally highly variable and show a
closer correlation with multidecadal climate rhythmicity than they do
with global temperature. 

# No convincing relationship has been established between warming over
the past 100 years and increases in extreme weather events.
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Meteorological science suggests just the opposite: A warmer world will
see milder weather patterns.

# No evidence exists that current changes in Arctic permafrost are other
than natural or are likely to cause a climate catastrophe by releasing
methane into the atmosphere.

Policy Implications
# Rather than rely exclusively on IPCC for scientific advice,

policymakers should seek out advice from independent, nongovernment
organizations and scientists who are free of financial and political
conflicts of interest.

# Individual nations should take charge of setting their own climate
policies based upon the hazards that apply to their particular geography,
geology, weather, and culture.

# Rather than invest scarce world resources in a quixotic campaign based
on politicized and unreliable science, world leaders would do well to
turn their attention to the real problems their people and their planet
face.
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Introduction

Probably the most widely repeated claim in the debate over global warming
is that “97 percent of scientists agree” that climate change is man-made and
dangerous. This claim is not only false, but its presence in the debate is an
insult to science.

As the size of recent reports by the alarmist Intergovernmental Panel on
Climate Change (IPCC) and its skeptical counterpart, the Nongovernmental
International Panel on Climate (NIPCC) suggest, climate science is a
complex and highly technical subject, making simplistic claims about what
“all” or “most” scientists believe necessarily misleading. Regrettably, this
hasn’t prevented various politicians and activists from proclaiming a
“scientific consensus” or even “overwhelming scientific consensus” that
human activities are responsible for observed climate changes in recent
decades and could have “catastrophic” effects in the future. 

The claim that “97 percent of scientists agree” appears on the websites
of government agencies such as the U.S. National Aeronautics and Space
Administration (NASA, 2015) and even respected scientific organizations
such as the American Association for the Advancement of Science (AAAS,
n.d.), yet such claims are either false or meaningless.

Chapter 1 debunks surveys and abstract-counting exercises that allege
to have found a “scientific consensus” in favor of the man-made global
warming hypothesis and reports surveys that found no consensus on the
most important issues in the debate. Chapter 2 explains why scientists
disagree, finding the sources of disagreement in the interdisciplinary
character of the issue, fundamental uncertainties concerning climate
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science, the failure of IPCC to be an independent and reliable source of
research on the subject, and bias among researchers.

Chapter 3 explains the scientific method and contrasts it with the
methodology used by IPCC and appeals to the “precautionary principle.”
Chapter 4 describes flaws in how IPCC uses global climate models to make
projections about present and future climate changes and reports the
findings of superior models that foresee much less global warming and even
cooling. Chapter 5 critiques five postulates or assumptions that underlie
IPCC’s work, and Chapter 6 critiques five key pieces of circumstantial
evidence relied on by IPCC. Chapter 7 reports the policy implications of
these findings, and a brief summary and conclusion end this book.

Chapters 1 and 2 are based on previously published work by Joseph
Bast (Bast, 2010, 2012, 2013; Bast and Spencer, 2014) that has been revised
for this publication. Chapters 3 to 7 are based on the Summary for
Policymakers of Climate Change Reconsidered II: Physical Science, an
earlier volume in the same series as the present book produced by the
Nongovernmental International Panel on Climate Change (NIPCC) (Idso,
Carter, and Singer, 2014). Although brief, this summary of climate science
is based on an exhaustive review of the scientific literature. Lead authors
Craig D. Idso, Robert M. Carter, and S. Fred Singer worked with a team of
some 50 scientists to produce a 1,200-page report that is comprehensive,
objective, and faithful to the scientific method. It mirrors and rebuts IPCC’s
Working Group 1 and Working Group 2 contributions to IPCC’s 2014 Fifth
Assessment Report, or AR5 (IPCC, 2014). Like IPCC reports, NIPCC
reports cite thousands of articles appearing in peer-reviewed science
journals relevant to the subject of human-induced climate change.

NIPCC authors paid special attention to research that was either
overlooked by IPCC or contains data, discussion, or implications arguing
against IPCC’s claim that dangerous global warming is resulting, or will
result, from human-related greenhouse gas emissions. Most notably,
NIPCC’s authors say IPCC has exaggerated the amount of warming likely
to occur if the concentration of atmospheric CO2 were to double, and such
warming as occurs is likely to be modest and cause no net harm to the
global environment or to human well-being. The principal findings from
CCR-II: Physical Science are summarized in Figure 1.
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Figure 1
Summary of NIPCC’s Findings on Physical Science 

# Atmospheric carbon dioxide (CO2) is a mild greenhouse gas that exerts
a diminishing warming effect as its concentration increases.

# Doubling the concentration of atmospheric CO2 from its pre-industrial
level, in the absence of other forcings and feedbacks, would likely
cause a warming of ~0.3°C to 1.1°C, almost 50 percent of which must
already have occurred.

# A few tenths of a degree of additional warming, should it occur, would
not represent a climate crisis.

# Model outputs published in successive IPCC reports since 1990 project
a doubling of CO2 could cause warming of up to 6°C by 2100. Instead,
global warming ceased around the end of the twentieth century and was
followed (since 1997) by 19 years of stable temperature.

# Over recent geological time, Earth’s temperature has fluctuated
naturally between about +4°C and -6°C with respect to twentieth
century temperature. A warming of 2°C above today, should it occur,
falls within the bounds of natural variability.

# Though a future warming of 2°C would cause geographically varied
ecological responses, no evidence exists that those changes would be
net harmful to the global environment or to human well-being.

# At the current level of ~400 ppm we still live in a CO2-starved world.
Atmospheric levels 15 times greater existed during the Cambrian Period
(about 550 million years ago) without known adverse effects.

# The overall warming since about 1860 corresponds to a recovery from
the Little Ice Age modulated by natural multidecadal cycles driven by
ocean-atmosphere oscillations, or by solar variations at the de Vries
(~208 year) and Gleissberg (~80 year) and shorter periodicities. 
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# Earth has not warmed significantly for the past 18 years despite an
8 percent increase in atmospheric CO2, which represents 34 percent of
all extra CO2 added to the atmosphere since the start of the industrial
revolution.

# No close correlation exists between temperature variation over the past
150 years and human-related CO2 emissions. The parallelism of
temperature and CO2 increase between about 1980 and 2000 AD could
be due to chance and does not necessarily indicate causation.

# The causes of historic global warming remain uncertain, but significant
correlations exist between climate patterning and multidecadal variation
and solar activity over the past few hundred years. 

# Forward projections of solar cyclicity imply the next few decades may
be marked by global cooling rather than warming, despite continuing
CO2 emissions.

    
Source: Idso, C.D., Carter, R.M., Singer, S.F. 2013. Executive Summary,
Climate Change Reconsidered II: Physical Science. Chicago, IL: The
Heartland Institute.
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1
No Consensus

Key findings of this chapter include the following:

# The most important fact about climate science, often overlooked, is that
scientists disagree about the environmental impacts of the combustion
of fossil fuels on the global climate. 

# The articles and surveys most commonly cited as showing support for
a “scientific consensus” in favor of the catastrophic man-made global
warming hypothesis are without exception methodologically flawed
and often deliberately misleading. 

# There is no survey or study showing “consensus” on the most important
scientific issues in the climate change debate.

# Extensive survey data show deep disagreement among scientists on
scientific issues that must be resolved before the man-made global
warming hypothesis can be validated. Many prominent experts and
probably most working scientists disagree with the claims made by the
United Nations’ Intergovernmental Panel on Climate Change (IPCC).

Why Debate Consensus?

Environmental activists and their allies in the media often characterize
climate science as an “overwhelming consensus” in favor of a single view
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8 WHY SCIENTISTS DISAGREE ABOUT GLOBAL WARMING

that is sometimes challenged by a tiny minority of scientists funded by the
fossil fuel industry to “sow doubt” or otherwise emphasize the absence of
certainty on key aspects of the debate (Hoggan and Littlemore, 2009;
Oreskes and Conway, 2010; Mann, 2012; Prothero, 2013). This popular
narrative grossly over-simplifies the issue while libeling scientists who
question the alleged consensus (Cook, 2014). This chapter reveals scientists
do, in fact, disagree on the causes and consequences of climate change. 

In May 2014, Secretary of State John Kerry warned graduating students
at Boston College of the “crippling consequences” of climate change.
“Ninety-seven percent of the world’s scientists tell us this is urgent,” he
added (Kerry, 2014). Three days earlier, President Obama tweeted that
“Ninety-seven percent of scientists agree: #climate change is real,
man-made and dangerous” (Obama, 2014). What is the basis of these
claims? 

The most influential statement of this alleged consensus appears in the
Summary for Policymakers of the Fifth Assessment Report (AR5) from the
Intergovernmental Panel on Climate Change (IPCC): “It is extremely likely
(95%+ certainty) that more than half of the observed increase in global
average surface temperature from 1951 to 2010 was caused by the
anthropogenic increase in greenhouse gas concentrations and other
anthropogenic forcings together. The best estimate of the human-induced
contribution to warming is similar to the observed warming over this
period” (IPCC, 2013, p. 17).

In a “synthesis report” produced the following year, IPCC went further,
claiming “Continued emission of greenhouse gases will cause further
warming and long-lasting changes in all components of the climate system,
increasing the likelihood of severe, pervasive and irreversible impacts for
people and ecosystems. Limiting climate change would require substantial
and sustained reductions in greenhouse gas emissions which, together with
adaptation, can limit climate change risks” (IPCC, 2014, p. 8). In that same
report, IPCC expresses skepticism that even reducing emissions will make
a difference: “Many aspects of climate change and associated impacts will
continue for centuries, even if anthropogenic emissions of greenhouse gases
are stopped. The risks of abrupt or irreversible changes increase as the
magnitude of the warming increases” (p. 16).

The media uncritically reported IPCC’s claims with headlines such as
“New Climate Change Report Warns of Dire Consequences” (Howard,
2014) and “Panel’s Warning on Climate Risk: Worst Is Yet to Come”
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(Gillis, 2014).
What evidence is there for a “scientific consensus” on the causes and

consequences of climate change? What do scientists really say? Any inquiry
along these lines must begin by questioning the legitimacy of the question.
Science does not advance by consensus or a show of hands. Disagreement
is the rule and consensus is the exception in most academic disciplines. This
is because science is a process leading to ever-greater certainty, necessarily
implying that what is accepted as true today will likely not be accepted as
true tomorrow. As Albert Einstein famously once said, “No amount of
experimentation can ever prove me right; a single experiment can prove me
wrong” (Einstein, 1996).

Still, claims of a “scientific consensus” cloud the current debate on
climate change. Many people, scientists included, refuse to believe
scientists and other experts, even scholars eminent in the field, simply
because they are said to represent minority views in the science community.
So what do the surveys and studies reveal?

References

Cook, R. 2014. Merchants of smear. Heartland Policy Brief (September).
Chicago, IL: The Heartland Institute.

Einstein, A. 1996. Quoted in A. Calaprice, The Quotable Einstein. Princeton,
NJ: Princeton University Press, p. 224. 

Gillis, J. 2014. Panel’s warning on climate risk: Worst is yet to come. The New
York Times (March 31).

Hoggan, J. and Littlemore, R. 2009. Climate Cover-Up: The Crusade to Deny
Global Warming. Vancouver, BC Canada: Greystone Books.

Howard, B.C. 2014. IPCC highlights risks of global warming and closing
window of opportunity. National Geographic (March 31).

IPCC 2013. Summary for policymakers. In Climate Change 2013: The Physical
Science Basis. Contribution of Working Group I to the Fifth Assessment Report
of the Intergovernmental Panel on Climate Change. Stocker, T.F., Qin, D.,
Plattner, G.-K., Tignor, M., Allen, S.K., Boschung, J., Nauels, A., Xia, Y., Bex,
V., and Midgley, P.M. (Eds.) New York, NY: Cambridge University Press.

IPCC 2014. Climate Change 2014: Synthesis Report. Contribution of Working

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 110 of 247



10 WHY SCIENTISTS DISAGREE ABOUT GLOBAL WARMING

Groups I, II and III to the Fifth Assessment Report of the Intergovernmental
Panel on Climate Change. Pachauri, R. and Meyer, L. (Eds.). Geneva,
Switzerland.

Kerry, J. 2014. Remarks at Boston College’s 138th commencement ceremony
(May 19). http://www.state.gov/secretary/remarks/2014/05/226291.htm.

Mann, M.E. 2012. The Hockey Stick and the Climate Wars: Dispatches from the
Front Lines. New York, NY: Columbia University Press.

Obama, B. 2014. Twitter.
https://twitter.com/barackobama/status/335089477296988160.

Oreskes, N. and Conway, E.M. 2010. Merchants of Doubt: How a Handful of
Scientists Obscured the Truth on Issues From Tobacco Smoke to Global
Warming. New York: NY: Bloomsbury Press.

Prothero, D.R. 2013. Reality Check: How Science Deniers Threaten Our Future.
Bloomington, IN: Indiana University Press.

Flawed Surveys

Claims of a “scientific consensus” on the causes and consequences of
climate change rely on a handful of essays reporting the results of surveys
or efforts to count the number of articles published in peer-reviewed
journals that appear to endorse or reject the positions of IPCC. NASA on its
website cites four sources supporting its claim that “Multiple studies
published in peer-reviewed scientific journals show that 97 percent or more
of actively publishing climate scientists agree: Climate-warming trends over
the past century are extremely likely due to human activities” (NASA,
2015). As this section reveals, these surveys and abstract-counting exercises
are deeply flawed and do not support the claims of those who cite them.

Oreskes, 2004

The most frequently cited source for a “consensus of scientists” is a 2004
essay for the journal Science written by a socialist historian named Naomi
Oreskes (Oreskes, 2004). Oreskes reported examining abstracts from 928
papers reported by the Institute for Scientific Information database
published in scientific journals from 1993 and 2003, using the keywords
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“global climate change.” Although not a scientist, she concluded 75 percent
of the abstracts either implicitly or explicitly supported IPCC’s view that
human activities were responsible for most of the observed warming over
the previous 50 years while none directly dissented.

Oreskes’ essay appeared in a “peer-reviewed scientific journal,” as
NASA reported, but the essay itself was not peer-reviewed. It was an
opinion essay and the editors hadn’t bothered asking to see her database.
This opinion essay became the basis of a book, Merchants of Doubt
(Oreskes and Conway, 2010), and then an academic career built on claiming
that global warming “deniers” are a tiny minority within the scientific
community, and then even a movie based on her book released in 2015. Her
2004 claims were repeated in former Vice President Al Gore’s movie, An
Inconvenient Truth, and in his book with the same title (Gore, 2006).

It is now widely agreed Oreskes did not distinguish between articles
that acknowledged or assumed some human impact on climate, however
small, and articles that supported IPCC’s more specific claim that human
emissions are responsible for more than 50 percent of the global warming
observed during the past 50 years. The abstracts often are silent on the
matter, and Oreskes apparently made no effort to go beyond those abstracts.
Her definition of consensus also is silent on whether man-made climate
change is dangerous or benign, a rather important point in the debate. 

Oreskes’ literature review inexplicably overlooked hundreds of articles
by prominent global warming skeptics including John Christy, Sherwood
Idso, Richard Lindzen, and Patrick Michaels. More than 1,350 such articles
(including articles published after Oreskes’ study was completed) are now
identified in an online bibliography (Popular Technology.net, 2014).

Oreskes’ methodology was flawed by assuming a nonscientist could
determine the findings of scientific research by quickly reading abstracts of
published papers. Indeed, even trained climate scientists are unable to do so
because abstracts routinely do not accurately reflect their articles’ findings.
According to In-Uck Park et al. in research published in Nature in 2014
(Park et al., 2014), abstracts routinely overstate or exaggerate research
findings and contain claims that are irrelevant to the underlying research.
The authors found “a mismatch between the claims made in the abstracts,
and the strength of evidence for those claims based on a neutral analysis of
the data, consistent with the occurrence of herding.” They note abstracts
often are loaded with “keywords” to ensure they are picked up by search
engines and thus cited by other researchers.
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Oreskes’ methodology is further flawed, as are all the other surveys and
abstract-counting exercises discussed in this chapter, by surveying the
opinions and writings of scientists and often nonscientists who may write
about climate but are by no means experts on or even casually familiar with
the science dealing with attribution – that is, attributing a specific climate
effect (such as a temperature increase) to a specific cause (such as rising
CO2 levels). Most articles simply reference or assume to be true the claims
of IPCC and then go on to address a different topic, such as the effect of
ambient temperature on the life-cycle of frogs, say, or correlations between
temperature and outbreaks of influenza. Attribution is the issue the surveys
ask about, but they ask people who have never studied the issue. The
number of scientists actually knowledgeable about this aspect of the debate
may be fewer than 100 in the world. Several are prominent skeptics (John
Christy, Richard Lindzen, Patrick Michaels, and Roy Spencer, to name only
four) and many others may be.

Monckton (2007) finds numerous other errors in Oreskes’ essay
including her use of the search term “global climate change” instead of
“climate change,” which resulted in her finding fewer than one-thirteenth
of the estimated corpus of scientific papers on climate change over the
stated period. Monckton also points out Oreskes never stated how many of
the 928 abstracts she reviewed actually endorsed her limited definition of
“consensus.”

Medical researcher Klaus-Martin Schulte used the same database and
search terms as Oreskes to examine papers published from 2004 to February
2007 and found fewer than half endorsed the “consensus” and only
7 percent did so explicitly (Schulte, 2008). His study is described in more
detail below.
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Doran and Zimmerman, 2009

In 2009, a paper by Maggie Kendall Zimmerman, at the time a student at
the University of Illinois, and her master’s thesis advisor Peter Doran was
published in EOS. They claimed “97 percent of climate scientists agree”
that mean global temperatures have risen since before the 1800s and that
humans are a significant contributing factor (Doran and Zimmerman, 2009).
This study, too, has been debunked. 

The researchers sent a two-minute online survey to 10,257 Earth
scientists working for universities and government research agencies,
generating responses from 3,146 people. Solomon (2010) observed, “The
two researchers started by altogether excluding from their survey the
thousands of scientists most likely to think that the Sun, or planetary
movements, might have something to do with climate on Earth – out were
the solar scientists, space scientists, cosmologists, physicists, meteorologists
and astronomers. That left the 10,257 scientists in disciplines like geology,
oceanography, paleontology, and geochemistry that were somehow deemed
more worthy of being included in the consensus. The two researchers also
decided that scientific accomplishment should not be a factor in who could
answer – those surveyed were determined by their place of employment (an
academic or a governmental institution). Neither was academic qualification
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a factor – about 1,000 of those surveyed did not have a Ph.D., some didn’t
even have a master’s diploma.” Only 5 percent of respondents
self-identified as climate scientists.

Even worse than the sample size, the bias shown in its selection, and the
low response rate, though, is the irrelevance of the questions asked in the
survey to the debate taking place about climate change. The survey asked
two questions:

“Q1. When compared with pre-1800s levels, do you think that mean
global temperatures have generally risen, fallen, or remained relatively
constant?

Q2. Do you think human activity is a significant contributing factor in
changing mean global temperatures?”

Overall, 90 percent of respondents answered “risen” to question 1 and 82
percent answered “yes” to question 2. The authors get their fraudulent “97
percent of climate scientists believe” sound bite by focusing on only 79
scientists who responded and “listed climate science as their area of
expertise and who also have published more than 50 percent of their recent
peer-reviewed papers on the subject of climate change.”

Most skeptics of man-made global warming would answer those two
questions the same way as alarmists would. At issue is not whether the
climate warmed since the Little Ice Age or whether there is a human impact
on climate, but whether the warming is unusual in rate or magnitude;
whether that part of it attributable to human causes is likely to be beneficial
or harmful on net and by how much; and whether the benefits of reducing
human carbon dioxide emissions – i.e., reducing the use of fossil fuels –
would outweigh the costs, so as to justify public policies aimed at reducing
those emissions. The survey is silent on these questions.

The survey by Doran and Zimmerman fails to produce evidence that
would back up claims of a “scientific consensus” about the causes or
consequences of climate change. They simply asked the wrong people the
wrong questions. The “98 percent” figure so often attributed to their survey
refers to the opinions of only 79 scientists, hardly a representative sample
of scientific opinion.
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Anderegg et al., 2010

The third source cited by NASA as proof of a “scientific consensus” is
another paper written by a college student. William R. Love Anderegg, then
a student at Stanford University, used Google Scholar to identify the views
of the most prolific writers on climate change. He claimed to find “(i)
97–98% of the climate researchers most actively publishing in the field
support the tenets of ACC [anthropogenic climate change] outlined by the
Intergovernmental Panel on Climate Change, and (ii) the relative climate
expertise and scientific prominence of the researchers unconvinced of ACC
are substantially below that of the convinced researchers” (Anderegg et al.,
2010). This college paper was published in Proceedings of the National
Academy of Sciences, thanks to the addition of three academics as
coauthors. 

This is not a survey of scientists, whether “all scientists” or specifically
climate scientists. Instead, Anderegg simply counted the number of articles
he found on the Internet published in academic journals by 908 scientists.
This counting exercise is the same flawed methodology utilized by Oreskes,
falsely assuming abstracts of papers accurately reflect their findings.
Further, Anderegg did not determine how many of these authors believe
global warming is harmful or that the science is sufficiently established to
be the basis for public policy. Anyone who cites this study in defense of
these views is mistaken.

Anderegg et al. also didn’t count as “skeptics” the scientists whose
work exposes gaps in the man-made global warming theory or contradicts
claims that climate change will be catastrophic. Avery (2007) identified
several hundred scientists who fall into this category, even though some
profess to “believe” in global warming. 

Looking past the flashy “97–98%” claim, Anderegg et al. found the
average skeptic has been published about half as frequently as the average
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alarmist (60 versus 119 articles). Most of this difference was driven by the
hyper-productivity of a handful of alarmist climate scientists: The 50 most
prolific alarmists were published an average of 408 times, versus only 89
times for the skeptics. The extraordinary publication rate of alarmists should
raise a red flag. It is unlikely these scientists actually participated in most
of the experiments or research contained in articles bearing their names.

The difference in productivity between alarmists and skeptics can be
explained by several factors other than merit:

# Publication bias – articles that “find something,” such as a statistically
significant correlation that might suggest causation, are much more
likely to get published than those that do not;

# Heavy government funding of the search for one result but little or no
funding for other results – the U.S. government alone paid $64 billion
to climate researchers during the four years from 2010 to 2013,
virtually all of it explicitly assuming or intended to find a human impact
on climate and virtually nothing on the possibility of natural causes of
climate change (Butos and McQuade, 2015, Table 2, p. 178);

# Resumé padding – it is increasingly common for academic articles on
climate change to have multiple and even a dozen or more authors,
inflating the number of times a researcher can claim to have been
published (Hotz, 2015). Adding a previously published researcher’s
name to the work of more junior researchers helps ensure approval by
peer reviewers (as was the case, ironically, with Anderegg et al.); 

# Differences in the age and academic status of global warming alarmists
versus skeptics – climate scientists who are skeptics tend to be older
and more are emeritus than their counterparts on the alarmist side;
skeptics are under less pressure and often are simply less eager to
publish.

So what, exactly, did Anderegg et al. discover? That a small clique of
climate alarmists had their names added to hundreds of articles published
in academic journals, something that probably would have been impossible
or judged unethical just a decade or two ago. Anderegg et al. simply assert
those “top 50” are more credible than scientists who publish less, but they
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make no effort to prove this and there is ample evidence they are not
(Solomon, 2008). Once again, Anderegg et al. did not ask if authors believe
global warming is a serious problem or if science is sufficiently established
to be the basis for public policy. Anyone who cites this study as evidence
of scientific support for such views is misrepresenting the paper.
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Cook et al., 2013

NASA’s fourth source proving a “scientific consensus” is an abstract-
counting exercise by a wacky Australian blogger named John Cook. Cook
makes no effort to disguise his bias: His blog, misleadingly called
“Skeptical Science,” is mostly a collection of talking points for
environmental activists and attacks on realists. He’s also the author of a
book titled Climate Change Denial: Heads in the Sand. When he’s not
writing about global warming, he’s a professional cartoonist
(PopularTechnology.net, 2012). Why does NASA consider him to be a
credible source of evidence of scientific consensus?

In 2013, Cook and some of his friends persuaded Environmental
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Research Letters to publish their claim that a review of the abstracts of
peer-reviewed papers from 1991 to 2011 found 97 percent of those that
stated a position explicitly or implicitly suggested human activity is
responsible for some warming (Cook et al., 2013). This exercise in abstract-
counting doesn’t support the alarmist claim that climate change is both
man-made and dangerous, and it doesn’t even support IPCC’s claim that a
majority of global warming in the twentieth century was man-made.

This study was quickly debunked by Legates et al. (2015) in a paper
published in Science & Education. Legates et al. found “just 0.03 percent
endorsement of the standard definition of consensus: that most warming
since 1950 is anthropogenic.” They found “only 41 papers – 0.3 percent of
all 11,944 abstracts or 1.0 percent of the 4,014 expressing an opinion, and
not 97.1 percent – had been found to endorse the standard or quantitative
hypothesis.” 

Scientists whose work questions the consensus, including Craig Idso,
Nils-Axel Mörner, Nicola Scafetta, and Nir J. Shaviv, protested that Cook
misrepresented their work (Popular Technology.net, 2013). 

Richard Tol, a lead author of the United Nations’ IPCC reports, said of
the Cook report, “the sample of papers does not represent the literature.
That is, the main finding of the paper is incorrect, invalid and
unrepresentative” (Tol, 2013). On a blog of The Guardian, a British
newspaper that had reported on the Cook report, Tol explained: “Cook’s
sample is not representative. Any conclusion they draw is not about ‘the
literature’ but rather about the papers they happened to find. Most of the
papers they studied are not about climate change and its causes, but many
were taken as evidence nonetheless. Papers on carbon taxes naturally
assume that carbon dioxide emissions cause global warming – but
assumptions are not conclusions. Cook’s claim of an increasing consensus
over time is entirely due to an increase of the number of irrelevant papers
that Cook and Co. mistook for evidence” (Tol, 2014).

Montford (2013) produced a blistering critique of Cook et al. in a report
for the Global Warming Policy Foundation. He reveals the authors were
marketing the expected results of the paper before the research itself was
conducted; changed the definition of an endorsement of the global warming
hypothesis mid-stream when it became apparent the abstracts they were
reviewing did not support their original (IPCC-based) definition; and gave
guidance to the volunteers recruited to read and score abstracts
“suggest[ing] that an abstract containing the words ‘Emissions of a broad
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range of greenhouse gases of varying lifetimes contribute to global climate
change’ should be taken as explicit but unquantified endorsement of the
consensus. Clearly the phrase quoted could imply any level of human
contribution to warming.” Montford concludes “the consensus referred to
is trivial” since the paper “said nothing about global warming being
dangerous” and that “the project was not a scientific investigation to
determine the extent of agreement on global warming, but a public relations
exercise.”

A group of Canadian retired Earth and atmospheric scientists called
Friends of Science produced a report in 2014 that reviewed the four surveys
and abstract-counting exercises summarized above (Friends of Science,
2014). The scientists searched the papers for the percentage of respondents
or abstracts that explicitly agree with IPCC’s declaration that human
activity is responsible for more than half of observed warming. They found
Oreskes found only 1.2 percent agreement; Doran and Zimmerman,
3.4 percent; Anderegg et al., 66 percent; and Cook et al., 0.54 percent. They
conclude, “The purpose of the 97% claim lies in the psychological sciences,
not in climate science. A 97% consensus claim is merely a ‘social proof’ –
a powerful psychological motivator intended to make the public comply
with the herd; to not be the ‘odd man out.’ Friends of Science
deconstruction of these surveys shows there is no 97% consensus on
human-caused global warming as claimed in these studies. None of these
studies indicate any agreement with a catastrophic view of human-caused
global warming” (p. 4).
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Evidence of Lack of Consensus

In contrast to the studies described above, which try but fail to find a
consensus in support of the claim that global warming is man-made and
dangerous, many authors and surveys have found widespread disagreement
or even that a majority of scientists oppose the alleged consensus. These
surveys and studies generally suffer the same methodological errors as
afflict the ones described above, but they suggest that even playing by the
alarmists’ rules, the results demonstrate disagreement rather than consensus.

Klaus-Martin Schulte, 2008

Schulte (2008), a practicing physician, observed, “Recently, patients
alarmed by the tone of media reports and political speeches on climate
change have been voicing distress, for fear of the imagined consequences
of anthropogenic ‘global warming.’” Concern that his patients were
experiencing unnecessary stress “prompted me to review the literature
available on ‘climate change and health’ via PubMed
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(http://www.ncbi.nlm.nih.gov/sites/entrez)” and then to attempt to replicate
Oreskes’ 2004 report.

“In the present study,” Schulte wrote, “Oreskes’ research was brought
up to date by using the same search term on the same database to identify
abstracts of 539 scientific papers published between 2004 and mid-February
2007.” According to Schulte, “The results show a tripling of the mean
annual publication rate for papers using the search term ‘global climate
change’, and, at the same time, a significant movement of scientific opinion
away from the apparently unanimous consensus which Oreskes had found
in the learned journals from 1993 to 2003. Remarkably, the proportion of
papers explicitly or implicitly rejecting the consensus has risen from zero
in the period 1993–2003 to almost 6% since 2004. Six papers reject the
consensus outright.”

Schulte also found “Though Oreskes did not state how many of the
papers she reviewed explicitly endorsed the consensus that human
greenhouse-gas emissions are responsible for more than half of the past 50
years’ warming, only 7% of the more recent papers reviewed here were
explicit in endorsing the consensus even in the strictly limited sense she had
defined. The proportion of papers that now explicitly or implicitly endorse
the consensus has fallen from 75% to 45%.”

Schulte’s findings demonstrate that if Oreskes’ methodology were
correct and her findings for the period 1993 to 2003 accurate, then scientific
publications in the more recent period of 2004–2007 show a strong
tendency away from the consensus Oreskes claimed to have found. We can
doubt the utility of the methodology used by both Oreskes and Schulte but
recognize that the same methodology applied during two time periods
reveals a significant shift from consensus to open debate on the causes of
climate change.
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Dennis Bray and Hans von Storch, 1996, 2003, 2008, 2010

Surveys by German scientists Dennis Bray and Hans von Storch conducted
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in 1996, 2003, 2008, and 2010 consistently found climate scientists have
deep doubts about the reliability of the science underlying claims of
man-made climate change (Bray and von Storch, 2007; Bray and von
Storch, 2008; Bray and von Storch, 2010). This finding is seldom reported
because the authors repeatedly portray their findings as supporting, as Bray
wrote in 2010, “three dimensions of consensus, as it pertains to climate
change science: 1. manifestation, 2. attribution, and 3. legitimation” (Bray,
2010). They do not.

One question in Bray and von Storch’s latest survey (2010) asked
scientists to grade, on a scale from 1 = “very inadequate” to 7 = “very
adequate,” the “data availability for climate change analysis.” On this very
important question, more respondents said “very inadequate” (1 or 2) than
“very adequate” (6 or 7), with most responses ranging between 3 and 5. 

Bray and von Storch summarized their survey results using a series of
graphs plotting responses to each question. In their latest survey, 54 graphs
show responses to questions addressing scientific issues as opposed to
opinions about IPCC, where journalists tend to get their information,
personal identification with environmental causes, etc. About a third show
more skepticism than confidence, a third show more confidence than
skepticism, and a third suggest equal amounts of skepticism and confidence.

For example, more scientists said “very inadequate” (1 or 2) than “very
adequate” (6 or 7) when asked “How well do atmospheric models deal with
the influence of clouds?” and “How well do atmospheric models deal with
precipitation?” and “How well do atmospheric models deal with
atmospheric convection?” and “The ability of global climate models to
model sea-level rise for the next 50 years” and “The ability of global
climate models to model extreme events for the next 10 years.” These are
not arcane or trivial matters in the climate debate.

Unfortunately, the Bray and von Storch surveys also show disagreement
and outright skepticism about the underlying science of climate change
don’t prevent most scientists from expressing their opinion that man-made
global warming is occurring and is a serious problem. On those questions,
the distribution skews away from uncertainty and toward confidence.
Observing this contradiction in their 1996 survey, Bray and von Storch
described it as “an empirical example of ‘postnormal science,’” the
willingness to endorse a perceived consensus despite knowledge of
contradictory scientific knowledge when the risks are perceived as being
great (Bray and von Storch, 1999). Others might refer to this as cognitive
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dissonance, holding two contradictory opinions at the same time, or
“herding,” the well-documented tendency of academics facing uncertainty
to ignore research that questions a perceived consensus position in order to
advance their careers (Baddeleya, 2013).

On their face, Bray and von Storch’s results should be easy to interpret.
For at least a third of the questions asked, more scientists aren’t satisfied
than are with the quality of data, reliability of models, or predictions about
future climate conditions. For another third, there is as much skepticism as
there is strong confidence. Most scientists are somewhere in the middle,
somewhat convinced that man-made climate change is occurring but
concerned about lack of data and other fundamental uncertainties, far from
the “95%+ certainty” claimed by IPCC.

Bray and von Storch are very coy in reporting and admitting the amount
of disagreement their surveys find on the basic science of global warming,
suggesting they have succumbed to the very cognitive dissonance they once
described. But their data clearly reveal a truth: There is no scientific
consensus.
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postnormal science. Bulletin of the American Meteorological Society 80:
439–455.

Verheggen et al., 2014, 2015 

Verheggen et al. (2014) and Strengers, Verheggen, and Vringer (2015)
reported the results of a survey they conducted in 2012 of contributors to
IPCC reports, authors of articles appearing in scientific literature, and
signers of petitions on global warming (but apparently not the Global
Warming Petition Project, described below). By the authors’ own
admission, “signatories of public statements disapproving of mainstream
climate science … amounts to less than 5% of the total number of
respondents,” suggesting the sample is heavily biased toward
pro-“consensus” views. Nevertheless, this survey found fewer than half of
respondents agreed with IPCC’s most recent claims.

A total of 7,555 authors were contacted and 1,868 questionnaires were
returned, for a response rate of 29 percent. Verheggen et al. asked
specifically about agreement or disagreement with IPCC’s claim in its Fifth
Assessment Report (AR5) that it is “virtually certain” or “extremely likely”
that net anthropogenic activities are responsible for more than half of the
observed increase in global average temperatures in the past 50 years. 

When asked “What fraction of global warming since the mid 20th
century can be attributed to human induced increases in atmospheric
greenhouse gas (GHG) concentrations?,” 64 percent chose fractions of 51
percent or more, indicating agreement with IPCC AR5. (Strengers,
Verheggen, and Vringer, 2015, Figure 1a.1) When those who chose
fractions of 51 percent or more were asked, “What confidence level would
you ascribe to your estimate that the anthropogenic GHG warming is more
than 50%?,” 65 percent said it was “virtually certain” or “extremely likely,”
the language used by IPCC to characterize its level of confidence (Ibid.,
Figure 1b). 

The math is pretty simple: Two-thirds of the authors in this survey – a
sample heavily biased toward IPCC’s point of view by including virtually
all its editors and contributors – agreed with IPCC on the impact of human
emissions on the climate, and two-thirds of those who agreed were as
confident as IPCC in that finding. Sixty-five percent of 64 percent is 41.6
percent, so fewer than half of the survey’s respondents support IPCC. More
precisely – since some responses were difficult to interpret – 42.6 percent
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(797 of 1,868) of respondents were highly confident that more than 50
percent of the warming is human-caused. 

This survey shows IPCC’s position on global warming is the minority
perspective in this part of the science community. Since the sample was
heavily biased toward contributors to IPCC reports and academics most
likely to publish, one can assume a survey of a larger universe of scientists
would reveal even less support for IPCC’s position.

Like Bray and von Storch (2010) discussed above, and Stenhouse et al.,
(2014) discussed below, Verheggen et al. seem embarrassed by their
findings and hide them in tables in a report issued a year after their original
publication rather than explain them in the text of their peer-reviewed
article. It took the efforts of a blogger to call attention to the real data
(Fabius Maximus, 2015). Once again, the data reveal no scientific
consensus.
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Surveys of Meteorologists and Environmental
Professionals

The American Meteorological Society (AMS) reported in 2013 that only 52
percent of AMS members who responded to its survey reported believing
the warming of the past 150 years was man-made (Stenhouse et al., 2014).
The finding was reported in a table on the last page of the pre-publication
version of the paper and was not even mentioned in the body of the peer-
reviewed article.

From an earlier publication of the survey’s results (Maibach et al.,
2012) it appears 76 percent of those who believe in man-made global
warming also believe it is “very harmful” or “somewhat harmful,” so it
appears 39.5 percent of AMS members responding to the survey say they
believe man-made global warming could be dangerous. Once again, this
finding doesn’t appear in the peer-reviewed article.

Questions asked in the AMS survey reveal political ideology is the
strongest or second strongest factor in determining a scientist’s position on
global warming. But the published report doesn’t reveal whether all or just
nearly all of the AMS members who believe man-made global warming is
dangerous self-identify as being liberals. In light of the numbers presented
above, this appears likely.

Other surveys of meteorologists also found a majority oppose the
alleged consensus (Taylor, 2010a, 2010b). A 2006 survey of scientists in
the U.S. conducted by the National Registry of Environmental
Professionals, for example, found 41 percent disagreed the planet’s recent
warmth “can be, in large part, attributed to human activity,” and 71 percent
disagreed recent hurricane activity is significantly attributable to human
activity (Taylor, 2007).
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Global Warming Petition Project

The Global Warming Petition Project (2015) is a statement about the causes
and consequences of climate change signed by 31,478 American scientists,
including 9,021 with Ph.D.s. The full statement reads: 

We urge the United States government to reject the global warming
agreement that was written in Kyoto, Japan in December, 1997, and
any other similar proposals. The proposed limits on greenhouse
gases would harm the environment, hinder the advance of science
and technology, and damage the health and welfare of mankind. 

There is no convincing scientific evidence that human release
of carbon dioxide, methane, or other greenhouse gases is causing
or will, in the foreseeable future, cause catastrophic heating of the
Earth’s atmosphere and disruption of the Earth’s climate.
Moreover, there is substantial scientific evidence that increases in
atmospheric carbon dioxide produce many beneficial effects upon
the natural plant and animal environments of the Earth.

This is a remarkably strong statement of dissent from the perspective
advanced by IPCC. The fact that more than ten times as many scientists
have signed it as are alleged to have “participated” in some way or another
in the research, writing, and review of IPCC’s Fourth Assessment Report
is very significant. These scientists actually endorse the statement that
appears above. By contrast, fewer than 100 of the scientists (and
nonscientists) who are listed in the appendices to IPCC reports actually
participated in the writing of the all-important Summary for Policymakers
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or the editing of the final report to comply with the summary, and therefore
could be said to endorse the main findings of that report. 

The Global Warming Petition Project has been criticized for including
names of suspected nonscientists, including names submitted by
environmental activists for the purpose of discrediting the petition. But the
organizers of the project painstakingly reconfirmed the authenticity of the
names in 2007, and a complete directory of those names appeared as an
appendix to Climate Change Reconsidered: Report of the Nongovernmental
International Panel on Climate Change (NIPCC), published in 2009 (Idso
and Singer, 2009). For more information about The Petition Project,
including the text of the letter endorsing it written by the late Dr. Frederick
Seitz, past president of the National Academy of Sciences and president
emeritus of Rockefeller University, visit the project’s website at
www.petitionproject.org.
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Admissions of Lack of Consensus

Even prominent “alarmists” in the climate change debate admit there is no
consensus. Phil Jones, director of the Climatic Research Unit at the
University of East Anglia, when asked if the debate on climate change is
over, told the BBC, “I don’t believe the vast majority of climate scientists
think this. This is not my view” (BBC News, 2010). When asked, “Do you
agree that according to the global temperature record used by IPCC, the
rates of global warming from 1860–1880, 1910–1940 and 1975– 1998 were
identical?” Jones replied,

Temperature data for the period 1860–1880 are more uncertain,
because of sparser coverage, than for later periods in the 20th
Century. The 1860–1880 period is also only 21 years in length. As
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for the two periods 1910–40 and 1975–1998 the warming rates are
not statistically significantly different (see numbers below).

I have also included the trend over the period 1975 to 2009, which
has a very similar trend to the period 1975–1998.

So, in answer to the question, the warming rates for all 4 periods
are similar and not statistically significantly different from each
other.

Finally, when asked “Do you agree that from 1995 to the present there has
been no statistically significant global warming” Jones answered “yes.” His
replies contradict claims made by IPCC.

Mike Hulme, also a professor at the University of East Anglia and a
contributor to IPCC reports, wrote in 2009: “What is causing climate
change? By how much is warming likely to accelerate? What level of
warming is dangerous? – represent just three of a number of contested or
uncertain areas of knowledge about climate change” (Hulme, 2009, p. 75).
He admits “Uncertainty pervades scientific predictions about the future
performance of global and regional climates. And uncertainties multiply
when considering all the consequences that might follow from such changes
in climate” (p. 83). On the subject of IPCC’s credibility, he admits it is
“governed by a Bureau consisting of selected governmental representatives,
thus ensuring that the Panel’s work was clearly seen to be serving the needs
of government and policy. The Panel was not to be a self-governing body
of independent scientists” (p. 95). All this is exactly what IPCC critics have
been saying for years. 

* * *

As this summary makes apparent, there is no survey or study that supports
the claim of a scientific consensus that global warming is both man-made
and a problem, and ample evidence to the contrary. There is no scientific
consensus on global warming.
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2
Why Scientists Disagree

Key findings in this section include the following:

# Climate is an interdisciplinary subject requiring insights from many
fields. Very few scholars have mastery of more than one or two of these
disciplines. 

# Fundamental uncertainties arise from insufficient observational
evidence, disagreements over how to interpret data, and how to set the
parameters of models.

# The United Nations’ Intergovernmental International Panel on Climate
Change (IPCC), created to find and disseminate research finding a
human impact on global climate, is not a credible source. It is
agenda-driven, a political rather than scientific body, and some allege
it is corrupt.

# Climate scientists, like all humans, can be biased. Origins of bias
include careerism, grant-seeking, political views, and confirmation bias.

Conflict of Disciplines

One reason disagreement among those participating in the climate change
debate may be sharper and sometimes more personal than is observed in
debates on other topics is because climate is an interdisciplinary subject
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requiring insights from astronomy, biology, botany, cosmology, economics,
geochemistry, geology, history, oceanography, paleontology, physics, and
scientific forecasting and statistics, among other disciplines. Very few
scholars in the field have mastery of more than one or two of these
disciplines. 

Richard S. Lindzen, an atmospheric physicist at MIT, observed,
“Outside any given specialty, there are few – including scientists – who can
distinguish one scientist from another, and this leaves a great deal of
latitude for advocates and politicians to invent their own ‘experts.’ … In
effect, once political action is anticipated, the supporting scientific position
is given a certain status whereby objections are reckoned to represent mere
uncertainty, while scientific expertise is strongly discounted” (Lindzen,
1996, p. 98).

When an expert in one field, say physics, presents an estimate of the
climate’s sensitivity to rising carbon dioxide levels, an expert in another
field, say biology, can quickly challenge his understanding of the carbon
cycle, whereby huge volumes of carbon dioxide are added to and removed
from the atmosphere. Unless the physicist is intimately familiar with the
literature on the impact of rising levels of CO2 on photosynthesis, plant
growth, and carbon sequestration by plants and aquatic creatures, he or she
is missing the bigger picture and is likely to be wrong. But so too will the
biologist miss the “big picture” if he or she doesn’t understand the transfer
of energy at the top of the atmosphere and how the effects of CO2 change
logarithmically as its concentration rises.

Geologists view time in millennia and eons and are aware of huge
fluctuations in both global temperatures and carbon dioxide concentrations
in the atmosphere, with the two often moving in different directions. They
scoff at physicists and botanists who express concern over a historically tiny
increase in carbon dioxide concentrations of 100 parts per million and a
half-degree C increase in temperature over the course of a century. But how
many geologists understand the impact of even relatively small changes in
temperature or humidity on the range and health of some plants and
animals?

Economists are likely to ask if the benefits of trying to “stop” global
warming outweigh the benefits of providing clean water or electricity to
billions of people living in terrible poverty. Wouldn’t it be wiser – better for
humanity and perhaps even wildlife – to focus on helping people today
become more prosperous and consequently more concerned about
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protecting the environment and able to afford to adapt to changes in weather
regardless of their causes? But do economists properly value the
contribution of ecological systems to human welfare, or apply properly the
discount rates they use to measure costs and benefits that occur far in the
future?

Simon (1999) observed another consequence of this tunnel vision.
Scientists are often optimistic about the safety of the environment when it
relates to subjects encompassing their own area of research and expertise,
but are pessimistic about risks outside their range of expertise. Simon wrote:

This phenomenon is apparent everywhere. Physicians know about
the extraordinary progress in medicine that they fully expect to
continue, but they can’t believe in the same sort of progress in
natural resources. Geologists know about the progress in natural
resources that pushes down their prices, but they worry about food.
Even worse, some of those who are most optimistic about their own
areas point with alarm to other issues to promote their own
initiatives. The motive is sometimes self-interest (pp. 47–8).

The climate change debate resembles the famous tale of a group of blind
men touching various parts of an elephant, each arriving at a very different
idea of what it is like: to one it is like a tree, to another, a snake, and to a
third, a wall. A wise man tells the group, “You are all right. An elephant has
all the features you mentioned.” But how many physicists, geologists,
biologists, and economists want to be told they are missing “the big picture”
or that their earnest concern and good research aren’t enough to describe a
complex phenomenon, and therefore not a reliable guide to making
decisions about what mankind should do? Few indeed.

This source of disagreement seems obvious but is seldom discussed.
Scientists (both physical scientists and social scientists) make assertions and
predictions claiming high degrees of confidence, a term with precise
meaning in science but turned into an empty tool of rhetoric by IPCC and
its allies, that are wholly unjustified given their training and ignorance of
large parts of the vast literature regarding climate.

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 134 of 247



34 WHY SCIENTISTS DISAGREE ABOUT GLOBAL WARMING

References

Lindzen, R.S. 1996 Chapter 5. Science and politics: Global warming and
eugenics. In Hahn, R.W. (Ed.) Risks, Costs, and Lives Saved: Getting Better
Results from Regulation. New York, NY: Oxford University Press. 85–103.

Simon, J. 1999. Hoodwinking the Nation. New Brunswick, NJ: Transaction
Publishers.

Scientific Uncertainties

Fundamental uncertainties arise from insufficient observational evidence,
disagreements over how to interpret data, and how to set the parameters of
models.

The claim that human activities are causing or will cause catastrophic
global warming or climate change is a rebuttable hypothesis, not a scientific
theory and certainly not the “consensus” view of the science community.
The human impact on climate remains a puzzle. As Bony et al. wrote in
2015, “Fundamental puzzles of climate science remain unsolved because of
our limited understanding of how clouds, circulation and climate interact”
(abstract). 

Reporting in Nature on Bony’s study, Quirin Schiermeier wrote, “There
is a misconception that the major challenges in physical climate science are
settled. ‘That’s absolutely not true,’ says Sandrine Bony, a climate
researcher at the Laboratory of Dynamic Meteorology in Paris. ‘In fact,
essential physical aspects of climate change are poorly understood’”
(Schiermeier, 2015, p. 140). Schiermeier goes on to write, “large
uncertainties persist in ‘climate sensitivity,’ the increase in average global
temperature caused by a given rise in the concentration of carbon dioxide,”
citing Bjorn Stevens, a director at the Max Planck Institute for Meteorology
in Hamburg, Germany (Ibid.). Bony has also identified uncertainty in
climate science in the journal Science (Stevens and Bony, 2013). 

The first volume in the Climate Change Reconsidered II series cited
thousands of peer-reviewed articles and studies revealing the extensive
uncertainty acknowledged by Bony et al. Since the Summary for
Policymakers of that volume appears below (Chapters 3 to 7), there is no
need to summarize its findings here. Instead, it is useful to ponder the views
of two prominent climate scientists whose scientific contributions to the
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debate are widely acknowledged.
Richard S. Lindzen, quoted earlier, is one of the world’s most

distinguished atmospheric physicists. According to the biography on MIT’s
website, “he has developed models for the Earth’s climate with specific
concern for the stability of the ice caps, the sensitivity to increases in CO2,
the origin of the 100,000 year cycle in glaciation, and the maintenance of
regional variations in climate. Prof. Lindzen is a recipient of the AMS’s
Meisinger, and Charney Awards, the AGU’s Macelwane Medal, and the
Leo Huss Walin Prize. He is a member of the National Academy of
Sciences, and the Norwegian Academy of Sciences and Letters, and a
fellow of the American Academy of Arts and Sciences, the American
Association for the Advancement of Sciences, the American Geophysical
Union and the American Meteorological Society. 

“Lindzen is a corresponding member of the NAS Committee on Human
Rights, and has been a member of the NRC Board on Atmospheric Sciences
and Climate and the Council of the AMS. He has also been a consultant to
the Global Modeling and Simulation Group at NASA’s Goddard Space
Flight Center, and a Distinguished Visiting Scientist at California Institute
of Technology’s Jet Propulsion Laboratory.” He received his Ph.D. from
Harvard University in 1964.

According to Lindzen (1996), there are three principal areas of
uncertainty in climate science:

# “First, the basic greenhouse process is not simple. In particular, it is not
merely a matter of the bases that absorb heat radiation – greenhouse
gases – keeping the earth warm. If it were, the natural greenhouse
would be about four times more effective than it actually is. … 

# “Second, the most important greenhouse gas in the atmosphere is water
vapor. … Roughly speaking, changes in relative humidity on the order
of 1.3 to 4 percent are equivalent to the effect of doubling carbon
dioxide. Our measurement uncertainty for trends in water vapor is in
excess of 10 percent, and once again, model errors are known to
substantially exceed measurement errors in a very systematic way. 

# “Third, the direct impact of doubling carbon dioxide on the earth’s
temperature is rather small: on the order of .3 degrees C. Larger
predictions depend on positive feedbacks. … [T]hose factors arise from
models with errors in those factors.”
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“[T]here is very little argument about the above points,” Lindzen wrote.
“They are, for the most part, textbook material showing that there are errors
and uncertainties in physical processes central to model predictions that are
an order of magnitude greater than the climate forcing due to a putative
doubling of carbon dioxide. There is, nonetheless, argument over whether
the above points mean that the predicted significant response to increased
carbon dioxide is without meaningful basis. Here there is disagreement”
(pp. 86–7). For Lindzen’s more recent views (which are similar) see
Lindzen (2012).

A second recognized authority is Judith Curry, a professor and former
chair of the School of Earth and Atmospheric Sciences at the Georgia
Institute of Technology. Her Ph.D. in geophysical sciences is from the
University of Chicago, and she served for three decades on the faculties of
the University of Wisconsin-Madison, Purdue, Penn State, University of
Colorado-Boulder, and since 2002 at the Georgia Institute of Technology.
She is an elected fellow of the American Geophysical Union and councilor
and fellow of the American Meteorological Society.

Curry delivered a speech on June 15, 2015 to the British House of
Lords. Titled “State of the climate debate in the U.S.,” the prepared text of
her remarks is available online (Curry, 2015). Curry wrote, “there is
widespread agreement” on three basic tenets: “Surface temperatures have
increased since 1880, humans are adding carbon dioxide to the atmosphere,
[and] carbon dioxide and other greenhouse gases have a warming effect on
the planet.” However, she wrote, “there is disagreement about the most
consequential issues,” which she lists as the following:

# “Whether the warming since 1950 has been dominated by human
causes

# “How much the planet will warm in the 21st century

# “Whether warming is ‘dangerous’

# “Whether we can afford to radically reduce CO2 emissions, and whether
reduction will improve the climate”

Observing the “growing divergence between models and observations,” she
poses three questions:

# “Are climate models too sensitive to greenhouse forcing?

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 137 of 247



WHY SCIENTISTS DISAGREE 37

# “Is the modeled treatment of natural climate variability inadequate?

# “Are climate model projections of 21st century warming too high?”

After observing surveys show most scientists seem to accept IPCC’s claims,
she wrote, “Nevertheless, a great deal of uncertainty remains, and there is
plenty of room for disagreement. So why do scientists disagree?” She gives
five possible reasons:

# “Insufficient observational evidence

# “Disagreement about the value of different classes of evidence 

# “Disagreement about the appropriate logical framework for linking and
assessing the evidence

# “Assessments of areas of ambiguity & ignorance

# “And finally, the politicization of the science can torque the science in
politically desired directions.” 

“None of the most consequential scientific uncertainties are going to be
resolved any time soon,” Curry wrote. “[T]here is a great deal of work still
to do to understand climate change. And there is a growing realization that
unpredictable natural climate variability is important.”

All of this concurs with the findings of NIPCC and was documented at
great length in Climate Change Reconsidered II: Physical Science and
Climate Change Reconsidered II: Biological Impacts (Idso et al., 2013;
Idso et al., 2014).
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Failure of IPCC

The Intergovernmental Panel on Climate Change (IPCC), created to find
and disseminate research finding a human impact on global climate, is not
a credible source. It is agenda-driven, a political rather than scientific body,
and some allege it is corrupt.

According to Bray (2010), “In terms of providing future projection[s]
of the global climate, the most significant player in setting the agenda is the
Intergovernmental Panel on Climate Change (IPCC). It is typically assumed
that IPCC, consisting of some 2500 climate scientists, after weighing the
evidence, arrived at a consensus that global temperatures are rising and the
most plausible cause is anthropogenic in nature.” As this section will
explain, that assumption is wrong.

Prior to the mid-1980s very few climate scientists believed man-made
climate change was a problem. This non-alarmist “consensus” on the causes
and consequences of climate change included nearly all the leading climate
scientists in the world, including Roger Revelle, often identified as one of
the first scientists to “sound the alarm” over man-made global warming
(Solomon, 2008; Singer, Revelle and Starr, 1992).

Most of the reports purporting to show a “consensus” beginning in the
1980s came from and continue to come from committees funded by
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government agencies tasked with finding a new problem to address or by
liberal foundations with little or no scientific expertise (Darwall, 2013;
Carlin, 2015; Moore et al., 2014). These committees, one of which was
IPCC, often produced reports making increasingly bold and confident
assertions about future climate impacts, but they invariably included
statements admitting deep scientific uncertainty (Weart, 2015). Reports of
IPCC, including drafts of the latest Fifth Assessment Report, are replete
with examples of this pattern.

It is common for committees seeking consensus reports to include
qualifications and admissions of uncertainty and even publish dissenting
reports by committee members. This common practice had an unintended
result in the climate debate. Politicians, environmental activists, and
rent-seeking corporations in the renewable energy industry began to
routinely quote IPCC’s alarming claims and predictions shorn of the
important qualifying statements expressing deep doubts and reservations.
Rather than protest this mishandling of its work, IPCC encouraged it by
producing Summaries for Policymakers that edit away or attempt to hide
qualifying statements. IPCC news releases have become more and more
alarmist over time until they are indistinguishable from the news releases
and newsletters of environmental groups. In fact, many of those IPCC news
releases were written or strongly influenced by professional environmental
activists who had effectively taken over the organization.

Some climate scientists spoke out early and forcefully against this
corruption of science (Idso, 1982; Landsberg, 1984; Idso, 1989; Singer,
1989; Jastrow, Nierenberg, and Seitz, 1990; Balling, 1992; Michaels, 1992),
but their voices were difficult to hear amid a steady drumbeat of doomsday
forecasts produced by environmentalists and their allies in the mainstream
media.

Perhaps the most conspicuous and consequential example of this
practice occurred in 2006 in the form of a movie titled An Inconvenient
Truth, produced by former Vice President Al Gore, and Gore’s book with
the same title (Gore, 2006). The movie earned Gore a Nobel Peace Prize
(shared with IPCC), yet it made so many unsubstantiated claims and
over-the-top predictions it was declared “propaganda” by a UK judge, and
schools there were ordered to give students a study guide identifying and
correcting its errors before showing the movie (Dimmock v. Secretary of
State for Education and Skills, 2007). 

The principal source cited in Gore’s movie and book, and arguably the
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reason it was well-received by much of the science community, was IPCC.
There is no evidence IPCC ever complained about the misrepresentation of
its report in the film or asked for corrections. Despite documentation of the
film’s and book’s many flaws (e.g., Lewis, 2007), Gore has never revised
the book or even acknowledged the errors.

IPCC’s reliability was crippled at birth, mandated by the UN
Framework Convention on Climate Change (UNFCCC) to define climate
change as human-caused climate change and to disregard naturally caused
climate change. Since natural climate change is at the very center of the
debate over whether human activity is influencing the climate and by how
much, this essentially predetermined IPCC’s conclusions. Tasked with
finding a human impact on climate and calling on the nations of the world
to do something about it, IPCC pursued its mission with fierce dedication.

IPCC’s reports have been subjected to withering criticism by scientists
and authors almost too numerous to count, including even high-profile
editors and contributors to its reports (Seitz, 1996; Lindzen, 2012; Tol,
2014; Stavins, 2014) and no fewer than six rigorously researched books by
one climate scientist, Patrick Michaels, former president of the American
Association of State Climatologists, former program chair for the
Committee on Applied Climatology of the American Meteorological
Society, and a research professor of Environmental Sciences at the
University of Virginia for 30 years (Michaels, 1992, 2000, 2005a, 2005b,
2009, 2011). Michaels also was a contributing author and is a reviewer of
IPCC’s reports. Besides Michaels, see Singer (1997); Essex and McKitrick
(2003); McIntyre and McKitrick (2005); Green and Armstrong (2007);
Green, Armstrong, and Soon (2009); Pielke Jr. (2010); Carter (2010); Bell
(2011); and Vahrenholt and Lüning (2015).

Others have pointed out IPCC’s heavy reliance on environmental
advocacy groups in the compilation of its official reports, using their
personnel as lead authors and incorporating their publications – even
newsletters – as source material (Laframboise, 2011). Scientists who
participated in the latest IPCC report (AR5) described the process of
producing the Summary for Policymakers as “exceptionally frustrating” and
“one of the most extraordinary experiences of my academic life”
(Economist, 2014).

Criticism hasn’t come only from individual scientists. Nature, a
prominent science journal, editorialized in 2013: “[I]t is time to rethink the
IPCC. The organization deserves thanks and respect from all who care
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about the principle of evidence-based policy-making, but the current report
should be its last mega-assessment.” (Nature, 2013) After describing the
“exponential” growth of its reports and “truly breathtaking array of data”
IPCC reports offer, the editors wrote, “Unfortunately, one thing that has not
changed is that scientists cannot say with any certainty what rate of
warming might be expected, or what effects humanity might want to
prepare for, hedge against or avoid at all costs. In particular, the temperature
range of the warming that would result from a doubling of atmospheric
carbon dioxide levels is expected to be judged as 1.5– 4.5ºC in next week’s
report – wider than in the last assessment and exactly what it was in the
report of 1990. … Absent from next week’s report, for instance, is recent
and ongoing research on the rate of warming and what is – or is not –
behind the plateau in average global temperatures that the world has
experienced during the past 15 years. These questions have important policy
implications, and the IPCC is the right body to answer them. But it need not
wait six years to do so” (Ibid.).

In 2014, a reporter for Science, published by the American Association
for the Advancement of Science (AAAS), reported on political interference
with IPCC’s Fifth Assessment Report: “Although the underlying technical
report from WGIII was accepted by the IPCC, final, heated negotiations
among scientific authors and diplomats led to a substantial deletion of
figures and text from the influential ‘Summary for Policymakers’ (SPM).
… [S]ome fear that this redaction of content marks an overstepping of
political interests, raising questions about division of labor between
scientists and policy-makers and the need for new strategies in assessing
complex science. Others argue that SPM should explicitly be coproduced
with governments” (Wible, 2014). The subtitle of the article is “Did the
‘Summary for Policymakers’ become a summary by policy-makers?”

Later in 2014, after release of the Working Group III contribution to the
Fifth Assessment Report, Nature reported critics “find the key conclusions
unsurprising and short of detail. They say that the document sidesteps any
hint of what specific countries, or groups of countries, should do to move
towards clean energy systems. … Some researchers have long argued for
a more pragmatic and diversified approach to climate change” (Schiermeier,
2014, p. 298).

Particularly harsh criticism of IPCC has come from the
Amsterdam-based InterAcademy Council (IAC), which is made up of the
presidents of many of the world’s national science academies, the very
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academies defenders of IPCC often say endorse IPCC’s findings. IAC
conducted a thorough audit of IPCC in 2010 (IAC, 2010). Among its
findings:

Fake confidence intervals: IAC was highly critical of IPCC’s method
of assigning “confidence” levels to its forecasts, singling out “… the
many statements in the Working Group II Summary for Policymakers
that are assigned high confidence but are based on little evidence.
Moreover, the apparent need to include statements of ‘high confidence’
(i.e., an 8 out of 10 chance of being correct) in the Summary for
Policymakers led authors to make many vaguely defined statements that
are difficult to refute, therefore making them of ‘high confidence.’ Such
statements have little value” (p. 61).

Use of gray-sources: Too much reliance on unpublished and
non-peer-reviewed sources (p. 63). Three sections of IPCC’s 2001
climate assessment cited peer-reviewed material only 36 percent, 59
percent, and 84 percent of the time.

Political interference: Line-by-line editing of the summaries for
policymakers during “grueling Plenary session that lasts several days,
usually culminating in an all-night meeting. Scientists and government
representatives who responded to the Committee’s questionnaire
suggested changes to reduce opportunities for political interference with
the scientific results …” (p. 64).

The use of secret data: “An unwillingness to share data with critics and
enquirers and poor procedures to respond to freedom-of-information
requests were the main problems uncovered in some of the
controversies surrounding IPCC (Russell et al., 2010; PBL, 2010). Poor
access to data inhibits users’ ability to check the quality of the data used
and to verify the conclusions drawn …” (p. 68).

Selection of contributors is politicized: Politicians decide which
scientists are allowed to participate in the writing and review process:
“political considerations are given more weight than scientific
qualifications” (p. 14).
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Chapter authors exclude opposing views: “Equally important is
combating confirmation bias—the tendency of authors to place too
much weight on their own views relative to other views (Jonas et al.,
2001). As pointed out to the Committee by a presenter and some
questionnaire respondents, alternative views are not always cited in a
chapter if the Lead Authors do not agree with them ...” (p. 18).

Need for independent review: “Although implementing the above
recommendations would greatly strengthen the review process, it would
not make the review process truly independent because the Working
Group Co-chairs, who have overall responsibility for the preparation of
the reports, are also responsible for selecting Review Editors. To be
independent, the selection of Review Editors would have to be made by
an individual or group not engaged in writing the report, and Review
Editors would report directly to that individual or group (NRC, 1998,
2002)” (p. 21).

This is a damning critique. IPCC misrepresents its findings and does not
properly peer review its reports. The selection of scientists who participate
is politicized, the summary for policymakers is the product of late-night
negotiations among governments and is not written by scientists, and more.
The quotations above and the reference below are to a publicly circulated
draft of IAC’s final report, still available online (see reference). The final
report was heavily edited to water down and perhaps hide the extent of
problems uncovered by the investigators, itself evidence of still more
misconduct. The report received virtually no press attention in the United
States.

In 2012, IPCC issued a news release saying in part, “IPCC’s 32nd
session in Busan, Republic of Korea, in October 2010, adopted most of the
IAC recommendations, and set up Task Groups to work on their
implementation” (IPCC, 2012). One key recommendation, that a new
Executive Committee be created that would include “three independent
members,” was almost comically disregarded: the committee was created,
but all three slots were filled with IPCC employees (Laframboise, 2013). It
is doubtful whether any other changes made at that time would have
meaningfully affected the Fifth Assessment Report, which was already
largely written. Media accounts of the release of AR5 once again told of
late-night sessions with politicians and advocacy group representatives
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rewriting the Summary for Policymakers.
In conclusion, it is difficult to understand why IPCC reports still

command the respect of anyone in the climate debate. They are political
documents, not balanced or accurate summaries of the current state of
climate science. They cannot provide reliable guidance to policymakers,
economists, and climate scientists who put their trust in them.
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Bias

Climate scientists, like all humans, can be biased. Origins of bias include
careerism, grant-seeking, political views, and confirmation bias.

Bias is another reason for disagreement among scientists and other
writers on climate change. Scientists, no less than other human beings, bring
their personal beliefs and interests to their work and sometimes make
decisions based on them that direct their attention away from research
findings that would contradict their opinions. Bias is often unconscious or
overcome by professional ethics, but sometimes it leads to outright
corruption. 

Park et al. (2014), in a paper published in Nature, summarized research
on publication bias, careerism, data fabrication, and fraud to explain how
scientists converge on false conclusions. They write, “Here we show that
even when scientists are motivated to promote the truth, their behaviour
may be influenced, and even dominated, by information gleaned from their
peers’ behaviour, rather than by their personal dispositions. This
phenomenon, known as herding, subjects the scientific community to an
inherent risk of converging on an incorrect answer and raises the possibility
that, under certain conditions, science may not be self-correcting.” 

Freedman (2010) identified a long list of reasons why experts are often
wrong, including pandering to audiences or clients, lack of oversight,
reliance on flawed evidence provided by others, and failure to take into
account important confounding variables.

John P.A. Ioannidis, professor of medicine and of health research and
policy at Stanford University School of Medicine and a professor of
statistics at Stanford University School of Humanities and Sciences, in a
series of articles published in journals including the Journal of the
American Medical Association (JAMA), revealed most published research
in the health care field cannot be replicated or is likely to be contradicted by
later publications (Ioannidis, 2005a, 2005b; Ioannidis and Trikalinos, 2005;
Ioannidis, 2012). His most frequently cited work is titled “Why most
published research findings are false.” 

Ioannidis’s work generated widespread awareness that peer review is
no guarantee of the accuracy or value of a research paper. In fact, he found
that the likelihood of research being contradicted was highest with the most
prestigious journals, including Nature, Science, and JAMA. Springer, a
major publisher of science journals, recently announced it was removing 16
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papers it had published that were generated by a computer program called
SCIgen that were simply gibberish (Nature, 2014). Much to their credit,
these journals and academic institutions claim to be engaged in considerable
soul-searching and efforts to reform a peer-review process that is plainly
broken.

This controversy has particular relevance to the climate change debate
due to “Climategate,” the release of emails exchanged by prominent climate
scientists discussing efforts to exclude global warming skeptics from
journals, punish editors who allowed skeptics’ articles to appear, stonewall
requests for original data, manipulate data, and rush into publication articles
refuting or attempting to discredit scientists who disagree with IPCC’s
findings (Montford, 2010; Sussman, 2010; Michaels, 2011, Chapter 2). The
scandal received little press attention in the United States. Journals such as
Nature take the scandal over peer-review corruption seriously when it
involves other topics (Ferguson et al., 2014), but are curiously silent about
its occurrence in the climate change literature.

Scientists, especially those in charge of large research projects and
laboratories, have a financial incentive to seek more funding for their
programs. They are not immune to having tunnel vision regarding the
importance of their work and employment. Each believes his or her mission
is more significant and essential relative to other budget priorities. 

To obtain funding (and more funding), it helps scientists immensely to
have the public – and thus Congress and potentially private funders –
worried about the critical nature of the problems they study. This incentive
makes it less likely researchers will interpret existing knowledge or present
their findings in a way that reduces public concern (Lichter and Rothman,
1999; Kellow, 2007; Kabat, 2008). As a result, scientists often gravitate
toward emphasizing worst-case scenarios, though there may be ample
evidence to the contrary. This bias of alarmism knows no political bounds,
affecting both liberal Democrats and conservative Republicans (Berezow
and Campbell, 2012; Lindzen, 2012).

Alarmists in the climate debate seem to recognize only one possible
source of bias, and that is funding from “the fossil fuel industry.” The
accusation permeates any conversation of the subject, perhaps second only
to the “consensus” claim, and the two are often paired, as in “only scientists
paid by the fossil fuel industry dispute the overwhelming scientific
consensus.” The accusation doesn’t work for many reasons:
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# There has never been any evidence of a climate scientist accepting
money from industry to take a position or change his or her position in
the climate debate (Cook, 2014);

# Vanishingly few global warming skeptics have ever been paid by the
fossil fuel industry. Certainly not more than a tiny fraction of the
31,478 American scientists who signed the Global Warming Petition or
the thousands of meteorologists and climate scientists reported in
Chapter 1 who tell survey-takers they do not agree with IPCC;

# Funding of alarmists by government agencies, liberal foundations,
environmental advocacy groups, and the alternative energy industry
exceeds funding from the fossil fuel industry by two, three, or even four
orders of magnitude (Butos and McQuade, 2015). Does government
and interest-group funding of alarmists not also have a “corrupting”
influence on its recipients?

# The most prominent organizations supporting global warming
skepticism get little if any money from the fossil fuel industry. Their
support comes overwhelmingly from individuals (and their
foundations) motivated by concern over the apparent corruption of
science taking place and the enormous costs it is imposing on the
public.

In the text of her speech to the British House of Lords cited earlier,
climate scientist Judith Curry wrote, “I am very concerned that climate
science is becoming biased owing to biases in federal funding priorities and
the institutionalization by professional societies of a particular ideology
related to climate change. Many scientists, and institutions that support
science, are becoming advocates for UN climate policies, which is leading
scientists into overconfidence in their assessments and public statements
and into failures to respond to genuine criticisms of the scientific consensus.
In short, the climate science establishment has become intolerant to
disagreement and debate, and is attempting to marginalize and de-legitimize
dissent as corrupt or ignorant” (Curry, 2015).

Money probably isn’t what motivates Mike Hulme, now professor of
climate and culture in the Department of Geography at King’s College
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London. He was professor of climate change in the School of
Environmental Sciences at the University of East Anglia and a contributor
to IPCC reports, and he is author of Why We Disagree About Climate
Change (Hulme, 2009). Hulme was cited in Chapter 1 admitting to great
uncertainties in climate science, yet he eagerly endorses and promotes
IPCC’s claims. Why does he do that?

In his book, Hulme calls climate change “a classic example of ...
‘post-normal science,’” which he defines (quoting Silvio Funtowicz and
Jerry Ravetz) as “the application of science to public issues where ‘facts are
uncertain, values in dispute, stakes high and decisions urgent.’” Issues that
fall into this category, he says, are no longer subject to the cardinal
requirements of true science: skepticism, universalism, communalism, and
disinterestedness. Instead of experimentation and open debate, post-normal
science says “consensus” brought about by deliberation among experts
determines what is true, or at least true enough for the time being to direct
public policy decisions.

The merits and demerits of post-normal science can be debated, but it
undoubtedly has one consequence of significance in the climate change
debate: Scientists are no longer responsible for actually doing science
themselves, such as testing hypotheses, studying data, and confronting data
or theories that contradict the “consensus” position. Scientists simply “sign
onto” IPCC’s latest report and are free to indulge their political biases.
Hulme is quite open about his. He wrote, “The idea of climate change
should be seen as an intellectual resource around which our collective and
personal identities and projects can form and take shape. We need to ask not
what we can do for climate change, but to ask what climate change can do
for us” (p. 326).

In his book, Hulme says “because the idea of climate change is so
plastic, it can be deployed across many of our human projects and can serve
many of our psychological, ethical, and spiritual needs.” Hulme describes
himself as a social-democrat so his needs include sustainable development,
income redistribution, population control, and social justice. By focusing
on these “needs,” how can Hulme objectively evaluate the anthropogenic
global warming hypothesis?

Like the late Stephen Schneider, who once said “to reduce the risk of
potentially disastrous climate change … we need to get some broad based
support, to capture the public’s imagination. That, of course, means getting
loads of media coverage. So we have to offer up scary scenarios, make
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simplified, dramatic statements, and make little mention of any doubts we
might have” (Schneider, 1989), Hulme wrote, “We will continue to create
and tell new stories about climate change and mobilise them in support of
our projects.” He suggests his fellow global warming alarmists promote
four “myths,” which he labels Lamenting Eden, Presaging Apocalypse,
Constructing Babel, and Celebrating Jubilee.

This is unusual behavior for a scientist and disturbing for one working
at high levels in IPCC. When Hulme talks about climate science, is he
telling us the truth or one of his “myths”? 

* * *

While it would be ideal if scientists could be relied upon to deliver the
unvarnished truth about complex scientific matters to governments and
voters, the truth is they almost always fall short. Ignorance of research
outside their area of specialization, reliance on flawed authorities, bias, and
outright corruption all contribute to unwarranted alarmism in the climate
change debate.
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3
Scientific Method vs.
Political Science

Key findings of this section include the following:

# The hypothesis implicit in all IPCC writings, though rarely explicitly
stated, is that dangerous global warming is resulting, or will result, from
human-related greenhouse gas emissions.

# The null hypothesis is that currently observed changes in global climate
indices and the physical environment, as well as current changes in
animal and plant characteristics, are the result of natural variability.

# In contradiction of the scientific method, IPCC assumes its implicit
hypothesis is correct and that its only duty is to collect evidence and
make plausible arguments in the hypothesis’s favor.

The Missing Null Hypothesis

Although IPCC’s reports are voluminous and their arguments impressively
persistent, it is legitimate to ask whether that makes them good science. In
order to conduct an investigation, scientists must first formulate a falsifiable
hypothesis to test. The hypothesis implicit in all IPCC writings, though
rarely explicitly stated, is that dangerous global warming is resulting, or will
result, from human-related greenhouse gas emissions. 
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In considering any such hypothesis, an alternative and null hypothesis
must be entertained, which is the simplest hypothesis consistent with the
known facts. Regarding global warming, the null hypothesis is that
currently observed changes in global climate indices and the physical
environment are the result of natural variability. To invalidate this null
hypothesis requires, at a minimum, direct evidence of human causation of
specified changes that lie outside usual, natural variability. Unless and until
such evidence is adduced, the null hypothesis is assumed to be correct.

In contradiction of the scientific method, IPCC assumes its implicit
hypothesis is correct and that its only duty is to collect evidence and make
plausible arguments in the hypothesis’s favor. One probable reason for this
behavior is that the United Nations protocol under which IPCC operates
defines climate change as “a change of climate which is attributed directly
or indirectly to human activity that alters the composition of the global
atmosphere and which is in addition to natural climate variability observed
over comparable time periods” (United Nations, 1994, Article 1.2). Not
surprisingly, directing attention to only the effects of human greenhouse gas
emissions has resulted in IPCC failing to provide a thorough analysis of
climate change.
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Models, Postulates, and Circumstantial Evidence

IPCC offers three lines of reasoning in defense of its hypothesis: global
climate model projections, a series of postulates or assumptions, and
appeals to circumstantial evidence. The specific arguments are summarized
in Figure 2.

All three lines of reasoning depart from proper scientific methodology.
Global climate models produce meaningful results only if we assume we
already know perfectly how the global climate works, and most climate
scientists say we do not (Bray and von Storch, 2010; Strengers, Verheggen,
and Vringer, 2015). Moreover, it is widely recognized that climate models
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are not designed to produce predictions of future climate but rather what-if
projections of many alternative possible futures (Trenberth, 2009).

Figure 2
IPCC’s Three Lines of Argument

Global Climate Model Projections
IPCC modelers assume Global Climate Models (GCMs) are based on a
perfect knowledge of all climate forcings and feedbacks. They then assert:

# A doubling of atmospheric CO2 would cause warming of up to 6°C.

# Human-related CO2 emissions caused an atmospheric warming of at
least 0.3°C over the past 15 years.

# Enhanced warming (a “hot spot”) should exist in the upper troposphere
in tropical regions.

# Both poles should have warmed faster than the rest of Earth during the
late twentieth century.

Postulates
Postulates are statements that assume the truth of an underlying fact that has
not been independently confirmed or proven. IPCC postulates:

# The warming of the twentieth century cannot be explained by natural
variability.

# The late twentieth century warm peak was of greater magnitude than
previous natural peaks.

# Increases in atmospheric CO2 precede, and then force, parallel increases
in temperature.

# Solar forcings are too small to explain twentieth century warming.

# A future warming of 2°C or more would be net harmful to the
biosphere and human well-being.
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Circumstantial Evidence
Circumstantial evidence does not bear directly on the matter in dispute but
refers to circumstances from which the occurrence of the fact might be
inferred. IPCC cites the following circumstantial evidence:

# Unusual melting is occurring in mountain glaciers, Arctic sea ice, and
polar icecaps.

# Global sea level is rising at an enhanced rate and swamping tropical
coral atolls.

# Droughts, floods, and monsoon variability and intensity are increasing.

# Global warming is leading to more, or more intense, wildfires, rainfall,
storms, hurricanes, and other extreme weather events.

# Unusual melting of Boreal permafrost or sub-seabed gas hydrates is
causing warming due to methane release.

Source: Summary for Policymakers, Climate Change Reconsidered II:
Physical Science (Chicago, IL: The Heartland Institute, 2013).

Postulates, commonly defined as “something suggested or assumed as
true as the basis for reasoning, discussion, or belief,” can stimulate relevant
observations or experiments but more often are merely assertions that are
difficult or impossible to test (Kahneman, 2011). IPCC expresses “great
confidence” and even “extreme confidence” in its assumptions, but it cannot
apply a statistical confidence level because they are statements of opinion
and not of fact. This is not the scientific method.

Circumstantial evidence, or observations, in science are useful primarily
to falsify hypotheses and cannot prove one is correct (Popper, 1965, p. vii).
It is relatively easy to assemble reams of “evidence” in favor of a point of
view or opinion while ignoring inconvenient facts that would contradict it,
a phenomenon called “confirmation bias.” The only way to avoid
confirmation bias is independent review of a scientist’s work by other
scientists who do not have a professional, reputational, or financial stake in
whether the hypothesis is confirmed or disproven. As documented in
Chapter 2, this sort of review is conspicuously absent in the climate change
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debate. Those who attempt to exercise it find themselves demonized, their
work summarily rejected by academic journals, and worse.

Facing such criticism of its methodology and a lack of compelling
evidence of dangerous warming, IPCC’s defenders often invoke the
precautionary principle. The principle states: “Where there are threats of
serious or irreversible damage, lack of full scientific certainty shall not be
used as a reason for postponing cost-effective measures to prevent
environmental degradation” (United Nations, 1992, Principle 15). This is
a sociological precept rather than a scientific one and lacks the intellectual
rigor necessary for use in policy formulation (Goklany, 2001).

The hypothesis of human-caused global warming comes up short not
merely of “full scientific certainty” but of reasonable certainty or even
plausibility. The weight of evidence now leans heavily against the theory.
Invoking the precautionary principle does not lower the required threshold
for evidence to be regarded as valid, nor does it answer the most important
questions about the causes and consequences of climate change. Scientific
principles acknowledge the supremacy of experiment and observation and
do not bow to instinctive feelings of alarm or claims of a supposed scientific
“consensus” (Legates et al., 2015). The formulation of effective public
environmental policy must be rooted in evidence-based science, not an
over-abundance of precaution (More and Vita-More, 2013; U.K. House of
Commons Science and Technology Committee, 2006).

Contradictions about methodology and the verity of claimed facts make
it difficult for unprejudiced lay persons to judge for themselves where the
truth actually lies in the global warming debate. This is one of the primary
reasons why politicians and commentators rely so heavily on supposedly
authoritative statements issued by one side or another in the public
discussion. Arguing from authority, however, is the antithesis of the
scientific method. Attempting to stifle debate by appealing to authority
hinders rather than helps scientific progress and understanding.
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4
Flawed Projections

Key findings in this section include the following:

# The United Nations’ Intergovernmental Panel on Climate Change
(IPCC) and virtually all the governments of the world depend on global
climate models (GCMs) to forecast the effects of human-related
greenhouse gas emissions on the climate.

# GCMs systematically over-estimate the sensitivity of climate to carbon
dioxide (CO2), many known forcings and feedbacks are poorly
modeled, and modelers exclude forcings and feedbacks that run counter
to their mission to find a human influence on climate.

# The Nongovernmental International Panel on Climate Change (NIPCC)
estimates a doubling of CO2 from pre-industrial levels (from 280 to 560
ppm) would likely produce a temperature forcing of 3.7 Wm-2 in the
lower atmosphere, for about ~1°C of prima facie warming.

# Four specific forecasts made by GCMs have been falsified by
real-world data from a wide variety of sources. In particular, there has
been no global warming for some 18 years.

Why Computer Models Are Flawed

In contrast to the scientific method, IPCC and virtually all national
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governments in the world rely on computer models, called global climate
models or GCMs, to represent speculative thought experiments by modelers
who often lack a detailed understanding of underlying processes. The
results of GCMs are only as reliable as the data and theories “fed” into
them, which scientists widely recognize as being seriously deficient. If
natural climate forcings and feedbacks are not perfectly understood, then
GCMs become little more than an exercise in curve-fitting, or changing
parameters until the outcomes match the modeler’s expectations. As John
von Neumann is reported to have once said, “with four parameters I can fit
an elephant, and with five I can make him wiggle his trunk” (Dyson, 2004).

The science literature is replete with admissions by leading climate
modelers that forcings and feedbacks are not sufficiently well understood,
that data are insufficient or too unreliable, and that computer power is
insufficient to resolve important climate processes. Many important
elements of the climate system, including atmospheric pressure, wind,
clouds, temperature, precipitation, ocean currents, sea ice, and permafrost,
cannot be properly simulated by the current generation of models. 

The major known deficiencies include model calibration, non-linear
model behavior, and the omission of important natural climate-related
variability. Model calibration is faulty as it assumes all temperature rise
since the start of the industrial revolution has resulted from human CO2

emissions. In reality, major human-related emissions commenced only in
the mid-twentieth century. 

More facts about climate models and their limitations reported in
Chapter 1 of Climate Change Reconsidered II: Physical Science are
reported in Figure 3. 

Figure 3
Key Facts about Global Climate Models

# Climate models generally assume a climate sensitivity of 3°C for a
doubling of CO2 above preindustrial values, whereas meteorological
observations are consistent with a sensitivity of 1°C or less.

#  Climate models underestimate surface evaporation caused by increased
temperature by a factor of 3, resulting in a consequential under-
estimation of global precipitation.
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# Climate models inadequately represent aerosol-induced changes in
infrared (IR) radiation, despite studies showing different mineral
aerosols (for equal loadings) can cause differences in surface IR flux
between 7 and 25 Wm-2.

# Deterministic climate models have inherent properties that make
dynamic predictability impossible; introduction of techniques to deal
with this (notably parameterization) introduces bias into model
projections.

# Limitations in computing power restrict climate models from resolving
important climate processes; low-resolution models fail to capture
many important regional and lesser-scale phenomena such as clouds.

# Model calibration is faulty, as it assumes all temperature rise since the
start of the industrial revolution has resulted from human CO2

emissions; in reality, major human-related emissions commenced only
in the mid-twentieth century.

# Non-linear climate models exhibit chaotic behavior. As a result,
individual simulations (“runs”) may show differing trend values.

# Internal climate oscillations (AMO, PDO, etc.) are major features of the
historic temperature record; climate models do not even attempt to
simulate them.

# Climate models fail to incorporate the effects of variations in solar
magnetic field or in the flux of cosmic rays, both of which are known
to significantly affect climate.

Source: “Chapter 1. Global Climate Models and Their Limitations,”
Climate Change Reconsidered II: Physical Science (Chicago, IL: The
Heartland Institute, 2013).

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 164 of 247



64 WHY SCIENTISTS DISAGREE ABOUT GLOBAL WARMING

Forcings and Feedbacks

The discussion in the previous section of why global climate models are
flawed included references to some of the forcings and feedbacks that are
poorly modeled and likely to make models unreliable. In many of these
cases, climate scientists are substituting opinions or best guesses for data.
As serious as that problem is, it is made worse by the exclusion of forcings
and feedbacks that are well documented in the scientific literature. Many of
these run counter to the goal of many modelers to find a human influence
on climate and so are ignored.

Among the forcings and feedbacks IPCC has failed to take into account
are increases in low-level clouds in response to enhanced atmospheric water
vapor, ocean emissions of dimethyl sulfide (DMS), and the presence and
total cooling effect of both natural and industrial aerosols. These processes
and others are likely to offset most or even all of any warming caused by
rising CO2 concentrations. Figure 4 summarizes these and other findings
about forcings and feedbacks appearing in Chapter 2 of Climate Change
Reconsidered II: Physical Science.

Figure 4
Key Facts about Temperature Forcings and Feedbacks

# A doubling of CO2 from pre-industrial levels (from 280 to 560 ppm)
would likely produce a temperature forcing of 3.7 Wm-2 in the lower
atmosphere, for about ~1°C of prima facie warming.

# IPCC models stress the importance of positive feedback from
increasing water vapor and thereby project warming of ~3–6°C,
whereas empirical data indicate an order of magnitude less warming of
~0.3–1.0°C.

# In ice core samples, changes in temperature precede parallel changes in
atmospheric CO2 by several hundred years; also, temperature and CO2

are uncoupled through lengthy portions of the historical and geological
records; therefore CO2 cannot be the primary forcing agent for most
temperature changes.
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# Atmospheric methane (CH4) levels for the past two decades fall well
below the values projected by IPCC in its assessment reports. IPCC’s
temperature projections incorporate these inflated CH4 estimates and
need downward revision accordingly.

# The thawing of permafrost or submarine gas hydrates is not likely to
emit dangerous amounts of methane at current rates of warming.

# Nitrous oxide (N2O) emissions are expected to fall as CO2

concentrations and temperatures rise, indicating it acts as a negative
climate feedback.

# Other negative feedbacks on climate sensitivity that are either
discounted or underestimated by IPCC include increases in low-level
clouds in response to enhanced atmospheric water vapor, increases in
ocean emissions of dimethyl sulfide (DMS), and the presence and total
cooling effect of both natural and industrial aerosols.

Source: “Chapter 2. Forcings and Feedbacks,” Climate Change
Reconsidered II: Physical Science (Chicago, IL: The Heartland Institute,
2013).

Yet another deficiency in GCMs is that non-linear climate models exhibit
chaotic behavior. As a result, individual simulations (“runs”) may show
differing trend values (Singer, 2013b). Internal climate oscillations (Atlantic
Multidecadal Oscillation (AMO), Pacific Decadal Oscillation (PDO), etc.)
are major features of the historic temperature record, yet GCMs do not even
attempt to simulate them. Similarly, the models fail to incorporate the
effects of variations in the solar magnetic field or in the flux of cosmic rays,
both phenomena known to significantly affect climate.

We conclude the current generation of GCMs is unable to make
accurate projections of climate even 10 years ahead, let alone the 100-year
period that has been adopted by policy planners. The output of such models
should therefore not be used to guide public policy formulation until they
have been validated and shown to have predictive value.
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Failed Forecasts

Four specific forecasts made by GCMs have been falsified by real-world
data from a wide variety of sources:

Failed Forecast #1: A doubling of atmospheric CO2 would
cause warming between 3°C and 6°C. 

The increase in radiative forcing produced by a doubling of atmospheric
CO2 is generally agreed to be 3.7 Wm-2. Equating this forcing to
temperature requires taking account of both positive and negative
feedbacks. IPCC models incorporate a strong positive feedback from
increasing water vapor but exclude negative feedbacks such as a
concomitant increase in low-level clouds – hence they project a warming
effect of 3°C or more.

IPCC ignores mounting evidence that climate sensitivity to CO2 is much
lower than its models assume (Spencer and Braswell, 2008; Lindzen and
Choi, 2011). Monkton et al. cited 27 peer-reviewed articles “that report
climate sensitivity to be below current central estimates” (Monckton et al.,
2015). Their list of sources appears in Figure 5.

Figure 5
Research Finding Climate Sensitivity Is

Less than Assumed by IPCC

Michaels, P.J., Knappenberger, P.C., Frauenfeld, O.W., et al. 2002. Revised 21st
century temperature projections. Climate Research 23: 1–9.

Douglass, D.H., Pearson, B.D., and Singer, S.F. 2004. Altitude dependence of
atmospheric temperature trends: climate models versus observation. Geophysical
Research Letters 31: L13208. doi: 10.1029/2004GL020103.

Landscheidt, T. 2003. New Little Ice Age instead of global warming? Energy &
Environment 14 (2): 327–350.

Chylek, P. and Lohmann, U. 2008. Aerosol radiative forcing and climate
sensitivity deduced from the Last Glacial Maximum to Holocene transition.
Geophysical Research Letters 35: L04804. doi: 10.1029/2007GL032759.
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Lewis, N. 2015. Implications of recent multimodel attribution studies for climate
sensitivity. Climate Dynamics doi: 10.1007/s00382-015-2653-7RSS.

-----------------
Source: Monckton, C., Soon, W. W-H., Legates, D.R., and Briggs, W.M.
2015. Keeping it simple: the value of an irreducibly simple climate model.
Science Bulletin 60 (15): 1378–1390, footnotes 7 to 33.

Failed Forecast #2: CO2 caused an atmospheric warming
of at least 0.3°C over the past 15 years.

The global climate models relied on by IPCC predicted an atmospheric
warming of at least 0.3ºC during the first 15 years of the twenty-first
century, but temperatures did not rise at all during that period. Figure 6
shows global temperatures from 1997 to 2015, based on satellite data
compiled and reported by Remote Sensing Systems and interpreted by
Monckton et al. (2015). They show a trend of -0.01ºC from January 1997
to June 2015. Figure 7, from Dr. John Christy’s 2016 Congressional
testimony, vividly portrays the failure of GCMs to hindcast this trend.

Figure 6
RSS Monthly Global Mean Lower-troposphere Temperature

Anomalies, January 1997 to June 2015

Source: Monckton et al., 2015.
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Figure 7. Failure of Climate Models to
Hindcast Global Temperatures, 1979–2015

Notes: Five-year averaged values of annual mean (1979–2015) global bulk (termed
“midtropospheric” or “MT”) temperature as depicted by the average of 102 IPCC
CMIP5 climate models (red), the average of 3 satellite datasets – UAH, RSS,
NOAA (green), and 4 balloon datasets – NOAA, UKMet, RICH, RAOBCORE
(blue). Source: Christy, 2016.

The absence of a warming trend for more than 15 years invalidates GCMs
based on IPCC’s assumptions regarding climate sensitivity to carbon
dioxide. In its 2008 State of the Climate report, the National Oceanic and
Atmospheric Administration (NOAA) reported, “Near zero and even
negative trends are common for intervals of a decade or less in the
simulations, due to the models internal climate variability. The simulations
rule out (at the 95% level) zero trends for intervals of 15 yr or more,
suggesting that an observed absence of warming of this duration is needed
to create a discrepancy with the expected present-day warming rate”
(Knight et al., 2009). This “discrepancy” now exists, indeed now extends
to 18 years without warming, and the models have been invalidated.

IPCC’s authors compare the output of unforced (and incomplete)
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models with a dataset that represents twentieth century global temperature
(HadCRUT, British Meteorological Office). Finding a greater warming
trend in the dataset than in model projections, the false conclusion is then
drawn that this “excess” warming must be caused by human-related
greenhouse forcing. In reality, no excess warming has been demonstrated,
first because this line of argument assumes models have perfect knowledge,
information, and power, which they do not, and second, because a wide
variety of datasets other than the HadCRUT global air temperature curve
favored by IPCC do not exhibit a warming trend during the second half of
the twentieth century. See Figure 8.

Figure 8
Lack of Evidence for Rising Temperatures

The difference in surface temperatures between 1942–1995 and 1979–1997,
as registered by datasets that represent land, oceanic, and atmospheric
locations. 

LAND SURFACE Global (IPCC, HadCRUT) +0.5° C
United States (GISS) ~zero

OCEAN Sea surface temperature (SST)1 ~zero
SST Hadley NMAT ~zero

ATMOSPHERE Satellite MSU (1979–1997) ~zero
Hadley radiosondes (1979–1997) ~zero

PROXIES Mostly land surface temperature2 ~zero

Unless otherwise indicated, data are drawn from the nominated government
agencies.

Source: 1Gouretski et al., 2012; 2Anderson et al., 2013.
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Failed Forecast #3: A Thermal Hot Spot Should Exist in
the Upper Troposphere in Tropical Regions

Observations from both weather balloon radiosondes and satellite MSU
sensors show the opposite, with either flat or decreasing warming trends
with increasing height in the troposphere (Douglass et al., 2007; Singer,
2011; Singer, 2013a). In Figure 9, the image on the left is model
simulations of temperature trends in the tropical mid-troposphere, as shown
in figure 1.3F from a report by the U.S. Climate Change Science Program
(Karl et al., 2006). The image shows a “hot spot” should occur in the upper
troposphere in tropical regions. The image on the right is figure 5.7E from
the same source. It shows observed temperatures based on radiosonde data
by the Hadley Centre, which are in good agreement with the corresponding
U.S. analyses. The observed data do not show the temperature rise in the
tropical mid-troposphere forecast by the model.

Figure 9
Greenhouse-model-predicted Temperature Trends Versus

Latitude and Altitude Versus Observed Temperature Trends

Source: Karl et al., 2006, pp. 25, 116.
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Failed Forecast #4: Both Polar Regions Should Have
Warmed Faster than the Rest of Earth During the Late
Twentieth Century

Late-twentieth century warming occurred in many Arctic locations and also
over a limited area of the West Antarctic Peninsula, but the large polar East
Antarctic Ice Sheet has been cooling since at least the 1950s (O’Donnell et
al., 2010). More data and commentary on this appears in Chapter 6.

* * *

In general, GCMs perform poorly when their projections are assessed
against empirical data. In their comprehensive report of an extensive test of
contemporary climate models, Idso and Idso write, “we find (and document)
a total of 2,418 failures of today’s top-tier climate models to accurately
hindcast a whole host of climatological phenomena. And with this
extremely poor record of success, one must greatly wonder how it is that
anyone would believe what the climate models of today project about
earth’s climate of tomorrow, i.e., a few decades to a century or more from
now” (Idso and Idso, 2015).
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5
False Postulates

Key findings in this section include the following:

# Neither the rate nor the magnitude of the reported late twentieth century
surface warming (1979–2000) lay outside normal natural variability.

# The late twentieth century warm peak was of no greater magnitude than
previous peaks caused entirely by natural forcings and feedbacks.

# Historically, increases in atmospheric CO2 followed increases in
temperature, they did not precede them. Therefore, CO2 levels could not
have forced temperatures to rise. 

# Solar forcings are not too small to explain twentieth century warming.
In fact, their effect could be equal to or greater than the effect of CO2

in the atmosphere.

# A warming of 2°C or more during the twenty-first century would
probably not be harmful, on balance, because many areas of the world
would benefit from or adjust to climate change. 

Figure 2 in Chapter 3 identified five postulates at the base of IPCC’s claim
that global warming has resulted, or will result, from anthropogenic
greenhouse gas emissions. All five are readily refuted by real-world
observations.
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Modern Warming Is Not Unnatural

IPCC’s first false postulate is that the warming of the twentieth century
cannot be explained by natural variability. But temperature records contain
natural climate rhythms that are not well summarized or defined by fitting
straight lines through arbitrary portions of a fundamentally rhythmic,
non-stationary data plot. In particular, linear fitting fails to take account of
meteorological-oceanographical-solar variations that are well established
to occur at multidecadal and millennial time scales. 

Even assuming, wrongly, that global temperatures would have been
unchanging in the absence of man-made greenhouse gas emissions, the
correctness of IPCC’s assertion depends upon the period of time considered
(Davis and Bohling, 2001). For example, temperatures have been cooling
since 8,000 and 2,000 years ago; warming since 20,000 years ago, and also
since 1850; and static (no net warming or cooling) between 700 BC and 150
AD and since 1997 AD. Figures 10 and 11 illustrate the variability of global
temperatures during the past 2,000 and 10,000 years, respectively.

Figure 10 
Mean Relative Temperature History of the Globe

Source: Loehle and McCulloch, 2008.
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Global warming during the twentieth century occurred in two
pulses, between 1910–1940 and 1975–2000, at gentle rates of a little more
than 1.5°C/century (British Meteorological Office, 2013). In contrast,
natural warming at some individual meteorological stations during the
1920s proceeded at rates of up to 4°C/decade or more (Chylek et al., 2004).
The first period (1910–1940), having occurred prior to the build-up of
greenhouse gases in the atmosphere, must represent natural variability.
Measurements made during the late twentieth century warming are likely
exaggerated by inadequate correction for the urban heat island effect
(DeLaat and Maurellis, 2004; McKitrick and Michaels, 2004, 2007).

Modern Warming Is Not Unprecedented

IPCC’s second false postulate is that the late twentieth century warm peak
was of greater magnitude than previous natural peaks. Comparison of
modern and ancient rates of natural temperature change is difficult because
of the lack of direct measurements available prior to 1850. However,
high-quality proxy temperature records from the Greenland ice core for the
past 10,000 years demonstrate a natural range of warming and cooling rates
between +2.5 and -2.5 °C/century (Alley, 2000; Carter, 2010, p. 46, Figure
7), significantly greater than rates measured for Greenland or the globe
during the twentieth century.

Glaciological and recent geological records contain numerous examples
of ancient temperatures up to 3°C or more warmer than the peak reported
at the end of the twentieth century. During the Holocene, such warmer
peaks included the Egyptian, Minoan, Roman, and Medieval warm periods
(Alley, 2000). During the Pleistocene, warmer peaks were associated with
interglacial oxygen isotope stages 5, 9, 11, and 31 (Lisiecki and Raymo,
2005). During the Late Miocene and Early Pliocene (6–3 million years ago)
temperature consistently attained values 2–3°C above twentieth century
values (Zachos et al., 2001).

Figure 12 summarizes these and other findings about surface
temperatures that appear in Chapter 4 of Climate Change Reconsidered II:
Physical Science.
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Figure 12
Key Facts about Surface Temperature

# Whether today’s global surface temperature is seen to be part of a
warming trend depends upon the time period considered.

# Over (climatic) time scales of many thousand years, temperature is
cooling; over the historical (meteorological) time scale of the past
century temperature has warmed. Over the past 18 years, there has been
no net warming despite an increase in atmospheric CO2 of 8 percent –
which represents 34 percent of all human-related CO2 emissions
released to the atmosphere since the industrial revolution.

# Given an atmospheric mixing time of ~1 year, the facts just related
represent a test of the dangerous warming hypothesis, which test it fails.

# Based upon the HadCRUT dataset favored by IPCC, two phases of
warming occurred during the twentieth century, between 1910–1940
and 1979–2000, at similar rates of a little more than 1.5°C/century. The
early twentieth century warming preceded major industrial carbon
dioxide emissions and must be natural; warming during the second
(prima facie, similar) period might incorporate a small human-related
carbon dioxide effect, but warming might also be inflated by urban heat
island effects.

# Other temperature datasets fail to record the late twentieth century
warming seen in the HadCRUT dataset.

# There was nothing unusual about either the magnitude or rate of the late
twentieth century warming pulses represented on the HadCRUT record,
both falling well within the envelope of known, previous natural
variations.

# No empirical evidence exists to support the assertion that a planetary
warming of 2°C would be net ecologically or economically damaging.
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Source: “Chapter 4. Observations: Temperatures,” Climate Change
Reconsidered II: Physical Science (Chicago, IL: The Heartland Institute,
2013).

CO2 Does Not Lead Temperature

IPCC’s third false postulate is that increases in atmospheric CO2 precede,
and then force, parallel increases in temperature. The remarkable (and at
first blush, synchronous) parallelism that exists between rhythmic
fluctuations in ancient atmospheric temperature and atmospheric CO2 levels
was first detected in polar ice core samples analyzed during the 1980s.
From the early 1990s onward, however, higher-resolution sampling has
repeatedly shown these historic temperature changes precede the parallel
changes in CO2 by several hundred years or more (Mudelsee, 2001; Monnin
et al., 2001; Caillon et al., 2003; Siegenthaler et al., 2005).

Ice core records show seven periods during which CO2, methane (CH4)
and temperature increased and then decreased. In all seven cycles, the
reported changes in CO2 and CH4 lagged the temperature changes and could
not, therefore, have caused them (Soon, 2007). Early estimates (Revelle and
Seuss, 1957) found temperature-caused out-gassing of ocean CO2 increases
atmospheric CO2 concentrations by about 7% per EC of temperature rise;
later laboratory testing placed it at about 5% (Petit et al., 1999). The
relationship calculated from lab data and found in the ice core data is
quantitatively perfect, meaning there is precisely the amount of CO2 in the
atmosphere as a function of temperature over the 800,000-year ice core
record that there should be – in accordance with the ratio measured
experimentally (Robinson, Robinson, and Soon, 2007). 

The only departure in the relationship between temperature and
atmospheric CO2 in the historical record is in the recent values, with CO2

rising far beyond the temperature-dependent equilibrium value. This is
because so much CO2 is being put into the atmosphere from non-ocean
sources. It will eventually revert to the equilibrium values, with the
reversion occurring with a half life of about seven years, as has been
determined by several investigators (Segalstad, 1998).
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Solar Influence Is Not Minimal

IPCC’s fourth false postulate is that solar forcings are too small to explain
twentieth century warming. Having concluded solar forcing alone is
inadequate to account for twentieth century warming, IPCC authors infer
CO2 must be responsible for the remainder. Nonetheless, observations
indicate variations occur in total ocean–atmospheric meridional heat
transport and that these variations are driven by changes in solar radiation
rooted in the intrinsic variability of the Sun’s magnetic activity (Soon and
Legates, 2013).

Incoming solar radiation is most often expressed as Total Solar
Insolation (TSI), a measure derived from multi-proxy measures of solar
activity (Hoyt and Schatten, 1993; Willson, 2011; Scafetta and Willson,
2013). The newest estimates, from satellite-borne ACRIM-3 measurements,
indicate TSI ranged between 1360 and 1363 Wm-2 between 1979 and 2011,
the variability of ~3 Wm-2 occurring in parallel with the 11-year sunspot
cycle. Larger changes in TSI are also known to occur in parallel with
climatic change over longer time scales. For instance, Shapiro et al. (2011)
estimated the TSI change between the Maunder Minimum and current
conditions may have been as large as 6 Wm-2.

Temperature records from circum-Arctic regions of the Northern
Hemisphere show a close correlation with TSI over the past 150 years, with
both measures conforming to the ~60–70-year multidecadal cycle. In
contrast, the measured steady rise of CO2 emissions over the same period
shows little correlation with the strong multidecadal (and shorter) ups and
downs of surface temperature around the world.

Finally, IPCC ignores x-ray, ultraviolet, and magnetic flux variation,
the latter having particularly important implications for the modulation of
galactic cosmic ray influx and low cloud formation (Kirkby, et al., 2011).
Figure 13 summarizes these and other findings about solar forcings from
Chapter 3 of Climate Change Reconsidered II: Physical Science.

Figure 13
Key Facts about Solar Forcing

# Evidence is accruing that changes in Earth’s surface temperature are
largely driven by variations in solar activity. Examples of

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 182 of 247



82 WHY SCIENTISTS DISAGREE ABOUT GLOBAL WARMING

solar-controlled climate change epochs include the Medieval Warm
Period, Little Ice Age, and Early Twentieth Century (1910–1940)
Warm Period.

# The Sun may have contributed as much as 66 percent of the observed
twentieth century warming, and perhaps more.

# Strong empirical correlations have been reported from around the world
between solar variability and climate indices including temperature,
precipitation, droughts, floods, streamflow, and monsoons.

# IPCC models do not incorporate important solar factors such as
fluctuations in magnetic intensity and overestimate the role of
human-related CO2 forcing.

# IPCC fails to consider the importance of the demonstrated empirical
relationship between solar activity, the ingress of galactic cosmic rays,
and the formation of low clouds.

# The respective importance of the Sun and CO2 in forcing Earth’s
climate remains unresolved; current climate models fail to account for
a plethora of known Sun-climate connections.

# The recently quiet Sun and extrapolation of solar cycle patterns into the
future suggest a planetary cooling may occur over the next few decades.

Source: “Chapter 3. Solar Forcing of Climate,” Climate Change
Reconsidered II: Physical Science (Chicago, IL: The Heartland Institute,
2013).

Warming Would Not Be Harmful

IPCC’s fifth false postulate is that warming of 2°C above today’s
temperature would be harmful. This claim was coined at a conference
organized by the British Meteorological Office in 2005 (DEFRA, 2005).
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The particular value of 2°C is entirely arbitrary and was proposed by the
World Wildlife Fund, an environmental advocacy group, as a political
expediency rather than as an informed scientific opinion. The target was set
in response to concern that politicians would not initiate policy actions to
reduce CO2 emissions unless they were given a specific (and low)
quantitative temperature target to aim for.

Multiple lines of evidence suggest a 2°C rise in temperature would not
be harmful to the biosphere. The period termed the Holocene Climatic
Optimum (c. 8,000 ybp) was 2–3°C warmer than today (Alley, 2000), and
the planet attained similar temperatures for several million years during the
Miocene and Pliocene (Zachos et al., 2001). Biodiversity is encouraged by
warmer rather than colder temperatures (Idso and Idso, 2009), and higher
temperatures and elevated CO2 greatly stimulate the growth of most plants
(Idso and Idso, 2011). Figure 14 shows the substantial rise in world grain
production since 1961, a trend that would seem unlikely if rising CO2 levels
produced more harms than benefits to the biosphere.

Figure 14
World Grain Production, 1961–2012

Source: Christy, 2016, citing U.N. Food and Agriculture Organization.

Despite its widespread adoption by environmental NGOs, lobbyists, and
governments, no empirical evidence exists to substantiate the claim that 2°C
of warming presents a threat to planetary ecologies or human well-being.
Nor can any convincing case be made that a warming will be more
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economically costly than an equivalent cooling (either of which could occur
for natural reasons), since any planetary change of 2°C magnitude in
temperature would result in complex local and regional changes, some
being of economic or environmental benefit and others being harmful.

* * *

We conclude neither the rate nor the magnitude of the reported late
twentieth century surface warming (1979–2000) lay outside normal natural
variability, nor was it in any way unusual compared to earlier episodes in
Earth’s climatic history. Furthermore, solar forcings of temperature change
are likely more important than is currently recognized, and evidence is
lacking that a 2°C increase in temperature (of whatever cause) would be
globally harmful.
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6
Unreliable Circumstantial
Evidence

Key points in this chapter include the following:

# Melting of Arctic sea ice and polar icecaps is not occurring at
“unnatural” rates and does not constitute evidence of a human impact
on climate.

# Best available data show sea-level rise is not accelerating. Local and
regional sea levels continue to exhibit typical natural variability – in
some places rising and in others falling. 

# The link between warming and drought is weak, and by some measures
drought has decreased over the twentieth century. Changes in the
hydrosphere of this type are regionally highly variable and show a
closer correlation with multidecadal climate rhythmicity than they do
with global temperature.

# No convincing relationship has been established between warming
over the past 100 years and increases in extreme weather events.
Meteorological science suggests just the opposite: A warmer world will
see more mild weather patterns.

# No evidence exists that current changes in Arctic permafrost are other
than natural or are likely to cause a climate catastrophe by releasing
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methane into the atmosphere.

Introduction

IPCC’s third line of reasoning, summarized in Figure 2 in Chapter 3,
consists of circumstantial evidence regarding natural phenomena known to
vary with temperature. The examples IPCC chooses to report invariably
point to a negative impact on plant and animal life and human well-being.
When claims are made that such phenomena are the result of anthropogenic
global warming, almost invariably at least one of the following three
requirements of scientific confidence is lacking:

(1) Correlation does not establish causation. Correlation of, say, a
declining number of polar bears and a rising temperature does not
establish causation between one and the other, for it is not at all unusual
for two things to co-vary in parallel with other forcing factors. 

(2) Control for natural variability. We live on a dynamic planet in
which all aspects of the physical and biological environment are in a
constant state of flux for reasons that are entirely natural (including, of
course, temperature change). It is wrong to assume no changes would
occur in the absence of the human presence. Climate, for example, will
be different in 100 years regardless of what humans do or don’t do.

(3) Local temperature records that confirm warming. Many studies of
the impact of climate change on wildlife simply assume temperatures
have risen, extreme weather events are more frequent, etc., without
establishing that the relevant local temperature records conform to the
postulated simple long-term warming trend.

All five of IPCC’s claims relying on circumstantial evidence listed in Figure
2 in Chapter 3 are refutable.

Melting Ice

IPCC claims unusual melting is occurring in mountain glaciers, Arctic sea
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ice, and polar icecaps. But what melting is occurring in mountain glaciers,
Arctic sea ice, and polar icecaps is not occurring at “unnatural” rates and
does not constitute evidence of a human impact on the climate. Both the
Greenland (Johannessen et al., 2005; Zwally et al., 2005) and Antarctic
(Zwally and Giovinetto, 2011) icecaps are close to balance. The global area
of sea ice today is similar to that first measured by satellite observation in
1979 (Humlum, 2013) and significantly exceeds the ice cover present in
former, warmer times. 

Valley glaciers wax and wane on multidecadal, centennial, and
millennial time-scales, and no evidence exists that their present, varied
behavior falls outside long-term norms or is related to human-related CO2

emissions (Easterbrook, 2011). Figure 15 summarizes the findings of
Chapter 5 of Climate Change Reconsidered II: Physical Science regarding
glaciers, sea ice, and polar icecaps.

Figure 15
Key Facts about the Cryosphere

# Satellite and airborne geophysical datasets used to quantify the global
ice budget are short and the methods involved in their infancy, but
results to date suggest both the Greenland and Antarctic Ice Caps are
close to balance.

# Deep ice cores from Antarctica and Greenland show climate change
occurs as both major glacial-interglacial cycles and as shorter decadal
and centennial events with high rates of warming and cooling,
including abrupt temperature steps.

# Observed changes in temperature, snowfall, ice flow speed, glacial
extent, and iceberg calving in both Greenland and Antarctica appear to
lie within the limits of natural climate variation.

# Global sea-ice cover remains similar in area to that at the start of
satellite observations in 1979, with ice shrinkage in the Arctic Ocean
since then being offset by growth around Antarctica.

# During the past 25,000 years (late Pleistocene and Holocene) glaciers
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around the world have fluctuated broadly in concert with changing
climate, at times shrinking to positions and volumes smaller than today.

# This fact notwithstanding, mountain glaciers around the world show a
wide variety of responses to local climate variation and do not respond
to global temperature change in a simple, uniform way.

# Tropical mountain glaciers in both South America and Africa have
retreated in the past 100 years because of reduced precipitation and
increased solar radiation; some glaciers elsewhere also have retreated
since the end of the Little Ice Age.

# The data on global glacial history and ice mass balance do not support
the claims made by IPCC that CO2 emissions are causing most glaciers
today to retreat and melt.

Source: “Chapter 5. Observations: The Cryosphere,” Climate Change
Reconsidered II: Physical Science (Chicago, IL: The Heartland Institute,
2013).

Sea-Level Rise

IPCC claims global sea level is rising at an enhanced rate and swamping
tropical coral atolls. But the best available data show sea-level rise is not
accelerating (Houston and Dean, 2011). The global average sea level
continues to increase at its long-term rate of 1–2 mm/year globally
(Wöppelmann et al., 2009). Local and regional sea levels continue to
exhibit typical natural variability – in some places rising and in others
falling. Unusual sea-level rise is therefore not drowning Pacific coral
islands, nor are the islands being abandoned by “climate refugees.”

The best available data show dynamic variations in Pacific sea level
vary in accord with El Niño-La Niña cycles, superimposed on a natural
long-term eustatic rise (Australian Bureau of Meteorology, 2011). Island
coastal flooding results not from sea-level rise, but from spring tides or
storm surges in combination with development pressures such as borrow pit
digging or groundwater withdrawal. Persons emigrating from the islands are
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doing so for social and economic reasons rather than in response to
environmental threat.

Another claim concerning the effect of climate change on oceans is that
increases in freshwater runoff into the oceans will disrupt the global
thermohaline circulation system. But the range of natural fluctuation in the
global ocean circulation system has yet to be fully delineated (Srokosz et
al., 2012). Research to date shows no evidence for changes that lie outside
previous natural variability, nor for any malign influence from increases in
human-related CO2 emissions. See Figure 16 for more findings about
climate change and oceans from Chapter 6 of Climate Change Reconsidered
II: Physical Science.

Figure 16
Key Facts about Oceans

# Knowledge of local sea-level change is vital for coastal management;
such change occurs at widely variable rates around the world, typically
between about +5 and -5 mm/year.

# Global (eustatic) sea level, knowledge of which has only limited use for
coastal management, rose at an average rate of between 1 and 2 mm/
year over the past century. 

# Satellite altimeter studies of sea-level change indicate rates of global
rise since 1993 of more than 3 mm/year, but complexities of processing
and the infancy of the method preclude viewing this result as secure.

# Rates of global sea-level change vary in decadal and multidecadal ways
and show neither recent acceleration nor any simple relationship with
increasing CO2 emissions.

# Pacific coral atolls are not being drowned by extra sea-level rise; rather,
atoll shorelines are affected by direct weather and infrequent high tide
events, ENSO sea-level variations, and impacts of increasing human
populations.
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# Extra sea-level rise due to heat expansion (thermosteric rise) is also
unlikely given that the Argo buoy network shows no significant ocean
warming over the past nine years (Knox and Douglass, 2010).

# Though the range of natural variation has yet to be fully described,
evidence is lacking for any recent changes in global ocean circulation
that lie outside natural variation or were forced by human CO2

emissions. 

Source: “Chapter 6. Observations: The Hydrosphere,” Climate Change
Reconsidered II: Physical Science (Chicago, IL: The Heartland Institute,
2013).

Droughts, Floods, and Monsoons

IPCC claims droughts, floods, and monsoon variability and intensity are
increasing. But the link between warming and drought is weak, and pan
evaporation (a measurement that responds to the effects of several climate
elements) decreased over the twentieth century (Roderick et al., 2009).
Huntington (2008) concluded on a globally averaged basis precipitation
over land increased by about 2 percent over the period 1900–1998.
However, changes in the hydrosphere of this type are regionally highly
variable and show a closer correlation with multidecadal climate
rhythmicity than they do with global temperature (Zanchettin et al., 2008).
Figure 17 shows the absence of a trend toward more drought conditions
between 1982 and 2012. 

Monsoon intensity correlates with variations in solar activity rather than
increases in atmospheric CO2, and both the South American and Asian
monsoons became more active during the cold Little Ice Age and less active
during the Medieval Warm Period (Vuille et al., 2012), suggesting there
would be less volatility if the world becomes warmer. See Figure 18 for
more facts about monsoons, droughts, and floods presented in Chapter 6 of
Climate Change Reconsidered II: Physical Science.
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Figure 17
Global Areal Extent of Five Levels of Drought for 1982–2012

Notes: Dryness is indicated in percentile rankings with D0 < 30, D1 < 20, D2 < 10,
D3 < 5 and D4 < 2 percentile of average moisture availability. Source: Christy,
2016, citing Hao et al., 2014.

Figure 18
Key Facts about Monsoons, Droughts, and Floods

# Little evidence exists for an overall increase in global precipitation
during the twentieth century independent of natural multidecadal
climate rhythmicity.

# Monsoon precipitation did not become more variable or intense during
late twentieth century warming; instead, precipitation responded mostly
to variations in solar activity.

# South American and Asian monsoons were more active during the cold
Little Ice Age and less active during the Medieval Warm Period.
Neither global nor local changes in streamflow have been linked to CO2

emissions.
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# The relationship between drought and global warming is weak, since
severe droughts occurred during both the Medieval Warm Period and
the Little Ice Age.

Source: “Chapter 6. Observations: The Hydrosphere,” Climate Change
Reconsidered II: Physical Science (Chicago, IL: The Heartland Institute,
2013).

Extreme Weather

IPCC does not object when persons, such as former U.S. Vice President Al
Gore, cite its reports in support of claims that global warming is leading to
more, or more intense, wildfires, rainfall, storms, hurricanes, and other
extreme weather events. IPCC’s latest Summary for Policymakers is filled
with vivid warnings of this kind, even though in 2012 an IPCC report
acknowledged that a relationship between global warming and wildfires,
rainfall, storms, hurricanes, and other extreme weather events has not been
demonstrated (IPCC, 2012). 

In no case has a convincing relationship been established between
warming over the past 100 years and increases in any of these extreme
weather events (Alexander et al., 2006; Khandekar, 2013; Pielke Jr., 2014).
Instead, the number and intensity of extreme events vary, and they wax and
wane from one place to another and often in parallel with natural decadal
or multidecadal climate oscillations. Basic meteorological science suggests
a warmer world would experience fewer storms and weather extremes, as
indeed has been the case in recent years. 

Figure 19 shows there has been no trend toward more days of extreme
heat in the U.S. since 1895. Figure 20 summarizes key facts on this subject
presented in Chapter 7 of Climate Change Reconsidered II: Physical
Science.
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Figure 19
Average Number of Daily High Temperatures in the U.S.

Exceeding 100ºF per year 1895–2014

Notes: Average from 982 stations of the USHCN database (NOAA/NCEI, prepared
by JRChristy). Source: Christy, 2016.

Figure 20
Key Facts about Extreme Weather Events

# Air temperature variability decreases as mean air temperature rises, on
all time scales. 

# Therefore the claim that global warming will lead to more extremes of
climate and weather, including of temperature itself, seems theoretically
unsound; the claim is also unsupported by empirical evidence.

# Although specific regions have experienced significant changes in the
intensity or number of extreme events over the twentieth century, for
the globe as a whole no relationship exists between such events and
global warming over the past 100 years.

# Observations from across the planet demonstrate that droughts have not
become more extreme or erratic in response to global warming. In most
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cases, the worst droughts in recorded meteorological history were much
milder than droughts that occurred periodically during much colder
times.

# There is little to no evidence that precipitation will become more
variable and intense in a warming world; indeed some observations
show just the opposite. 

# There has been no significant increase in either the frequency or
intensity of stormy weather in the modern era. 

# Despite the supposedly “unprecedented” warming of the twentieth
century, there has been no increase in the intensity or frequency of
tropical cyclones globally or in any of the specific ocean basins.

# The commonly held perception that twentieth century warming was
accompanied by an increase in extreme weather events is a
misconception fostered by excessive media attention and has no basis
in facts.

Source: “Chapter 7. Observations: Extreme Weather,” Climate Change
Reconsidered II: Physical Science (Chicago, IL: The Heartland Institute,
2013).

Thawing Permafrost

IPCC claims unusual thawing of Boreal permafrost or sub-seabed gas
hydrates is causing warming due to methane release. It is true that over
historic time, atmospheric methane concentration has increased from about
700 ppb in the eighteenth century to the current level of near 1,800 ppb.
However, the increase in methane concentration levelled off between 1998
and 2006 at around 1,750 ppb, which may reflect measures taken at that
time to stem leakage from wells, pipelines, and distribution facilities (Quirk,
2010). More recently, since about 2007, methane concentrations have
started to increase again, possibly due to a combination of leaks from new
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shale gas drilling and Arctic permafrost decline.
The contribution of increased methane to radiative forcing since the

eighteenth century is estimated to be only 0.7 Wm-2, which is small. And in
any case, no evidence exists that current changes in Arctic permafrost are
other than natural. Most of Earth’s gas hydrates occur at low saturations and
in sediments at such great depths below the seafloor or onshore permafrost
that they will barely be affected by warming over even one thousand years.

* * *

We conclude no unambiguous evidence exists for adverse changes to the
global environment caused by human-related CO2 emissions. In particular,
the cryosphere is not melting at an enhanced rate; sea-level rise is not
accelerating; no systematic changes have been documented in evaporation
or rainfall or in the magnitude or intensity of extreme meteorological
events; and an increased release of methane into the atmosphere from
permafrost or sub-seabed gas hydrates is unlikely.
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7
Policy Implications

Key findings in this section include the following:

# Rather than rely exclusively on IPCC for scientific advice,
policymakers should seek out advice from independent, nongovernment
organizations and scientists who are free of financial and political
conflicts of interest.

# Individual nations should take charge of setting their own climate
policies based upon the hazards that apply to their particular geography,
geology, weather, and culture.

# Rather than invest scarce world resources in a quixotic campaign based
on politicized and unreliable science, world leaders would do well to
turn their attention to the real problems their people and their planet
face.

To date, most government signatories to the UN’s Framework Convention
on Climate Change have deferred to the monopoly advice of IPCC in
setting their national climate change policies. Nearly 30 years since IPCC
began its work in 1988, it is now evident this approach has been mistaken.
One result has been the expenditure of hundreds of billions of dollars
implementing energy policies that now appear to have been unnecessary,
or at least ill-timed and ineffective. 

Rather than rely exclusively on IPCC for scientific advice,
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policymakers should seek out advice from independent, nongovernment
organizations and scientists who are free of financial and political conflicts
of interest. The Chinese Academy of Sciences took an important step in this
direction by translating and publishing an abridged edition of the first two
volumes in NIPCC’s Climate Change Reconsidered series (CAS, 2013).

Climate change, whether man-made or not, is a global phenomenon
with very different effects on different parts of the world (Tol, 2011).
Individual nations should take charge of setting their own climate policies
based upon the hazards that apply to their particular geography, geology,
weather, and culture – as India has started to do by setting up an advisory
Indian Network on Comprehensive Climate Change Assessment (INCCCA)
(Nelson, 2010). 

The theoretical hazard of dangerous human-caused global warming is
but one small part of a much wider climate hazard – extreme natural
weather and climatic events that Nature intermittently presents us with, and
always will (Carter, 2010). The 2005 Hurricane Katrina disaster in the
United States, the 2007 floods in the United Kingdom, and the tragic
bushfires in Australia in 2009 demonstrate the governments of even
advanced, wealthy countries are often inadequately prepared for
climate-related disasters of natural origin.

Climate change as a natural hazard is as much a geological as a
meteorological issue. Geological hazards are mostly dealt with by providing
civil defense authorities and the public with accurate, evidence-based
information regarding events such as earthquakes, volcanic eruptions,
tsunamis, storms, and floods (which represent climatic as well as weather
events), and then planning to mitigate and adapt to the effects when such
events occur. 

The idea that there can be a one-size-fits-all global solution to address
future climate change, such as recommended by the United Nations in the
past, fails to deal with real climate and climate-related hazards. It also
turned climate change into a political issue long before the science was
sufficiently advanced to inform policymakers. A better path forward was
suggested by Ronald Brunner and Amanda Lynch: “We need to use
adaptive governance to produce response programs that cope with
hazardous climate events as they happen, and that encourage diversity and
innovation in the search for solutions. In such a fashion, the highly
contentious ‘global warming’ problem can be recast into an issue in which
every culture and community around the world has an inherent interest”
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(Brunner and Lynch, 2010).
There is some evidence world leaders are reconsidering past decisions.

China, India, Russia, and other countries are making it clear they will not
blindly follow the path of reducing the use of fossil fuels in the vain hope
of having an almost indiscernible effect on climate some time in the
twenty-second or twenty-third centuries. A writer for Nature, commenting
before the December 2015 Conference of the Parties (COP-21) of the UN
Framework Convention on Climate Change, reported in May 2015,

The negotiations’ goal has become what is politically possible, not
what is environmentally desirable. Gone is a focus on establishing
a global, “top down” target for stabilizing emissions of a carbon
budget that is legally binding. The Paris meeting will focus on
voluntary ‘bottom up’ commitments by individual states to reduce
emissions. The global climate target is being watered down in the
hope of getting any agreement in Paris. The 2ºC warming limit
need only be kept “within reach.” The possibility of using
“ratcheting mechanisms” keeps hopes alive of more ambitious
policies, but such systems are unlikely to achieve the desired
outcomes. Strict measuring, reporting and verification mechanisms
are yet to be agreed (Geden, 2015, p. 27).

Michael Levi, a senior fellow for the Council on Foreign Relations,
wrote in June 2015 about the changing expectations of world leaders. His
points in brief: (1) Developed countries are no longer pushing for binding
emissions reduction commitments, whether for themselves or developing
countries; (2) the emphasis has shifted from reducing emissions in order to
mitigate future climate change to helping nations adapt to whatever the
future climate might look like; (3) the goals declared at the UN’s next
meeting (in Paris in December 2015) will be too far in the future to matter
to anyone; and (4) the widely discussed pledge of giving developing
countries $100 billion a year is going to consist largely of relabeling foreign
aid and private funding already going to those countries (Levi, 2015). 

If Geden’s and Levi’s observations are true, this is all very good news
indeed. The world appears to be backing away from a disaster of its own
making, caused by lobbyists and campaigners and interest groups steering
public policy in the wrong direction.

Policymakers should recognize that the human impact on the global
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climate remains a scientific puzzle, perhaps the most difficult one science
has ever faced. The scientific debate is far from over. Despite appeals to a
“scientific consensus” and claims from even the president of the United
States that “climate change is real, man-made, and dangerous,” the truth is
we simply don’t know if climate change is a problem that needs to be
addressed. The best available evidence points in a different direction: The
human impact on climate is small relative to natural variability, perhaps too
small to be measured. Rather than invest scarce world resources in a
quixotic campaign based on politicized and unreliable science, world
leaders would do well to turn their attention to the real problems their
people and their planet face. 
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Conclusion

The most important fact about climate science, often overlooked, is that
scientists disagree about the environmental impacts of the combustion of
fossil fuels on the global climate. There is no survey or study showing
“consensus” on the most important scientific issues, despite frequent claims
by advocates to the contrary.

Scientists disagree about the causes and consequences of climate for
several reasons. Climate is an interdisciplinary subject requiring insights
from many fields. Very few scholars have mastery of more than one or two
of these disciplines. Fundamental uncertainties arise from insufficient
observational evidence and disagreements over how to interpret data and
how to set the parameters of models. The Intergovernmental Panel on
Climate Change (IPCC), created to find and disseminate research finding
a human impact on global climate, is not a credible source. It is
agenda-driven, a political rather than scientific body, and some allege it is
corrupt. Finally, climate scientists, like all humans, can be biased. Origins
of bias include careerism, grant-seeking, political views, and confirmation
bias.

Probably the only “consensus” among climate scientists is that human
activities can have an effect on local climate and that the sum of such local
effects could hypothetically rise to the level of an observable global signal.
The key questions to be answered, however, are whether the human global
signal is large enough to be measured and if it is, does it represent, or is it
likely to become, a dangerous change outside the range of natural
variability? On these questions, an energetic scientific debate is taking place
on the pages of peer-reviewed science journals.

In contradiction of the scientific method, IPCC assumes its implicit
hypothesis – that dangerous global warming is resulting, or will result, from
human-related greenhouse gas emissions – is correct and that its only duty
is to collect evidence and make plausible arguments in the hypothesis’s
favor. It simply ignores the alternative and null hypothesis, amply supported
by empirical research, that currently observed changes in global climate
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indices and the physical environment are the result of natural variability.
The results of the global climate models (GCMs) relied on by IPCC are

only as reliable as the data and theories “fed” into them. Most climate
scientists agree those data are seriously deficient and IPCC’s estimate for
climate sensitivity to CO2 is too high. We estimate a doubling of CO2 from
pre-industrial levels (from 280 to 560 ppm) would likely produce a
temperature forcing of 3.7 Wm-2 in the lower atmosphere, for about ~1°C
of prima facie warming. The recently quiet Sun and extrapolation of solar
cycle patterns into the future suggest a planetary cooling may occur over the
next few decades.

In a similar fashion, all five of IPCC’s postulates, or assumptions, are
readily refuted by real-world observations, and all five of IPCC’s claims
relying on circumstantial evidence are refutable. For example, in contrast
to IPCC’s alarmism, we find neither the rate nor the magnitude of the
reported late twentieth century surface warming (1979–2000) lay outside
normal natural variability, nor was it in any way unusual compared to
earlier episodes in Earth’s climatic history. In any case, such evidence
cannot be invoked to “prove” a hypothesis, but only to disprove one. IPCC
has failed to refute the null hypothesis that currently observed changes in
global climate indices and the physical environment are the result of natural
variability.

Rather than rely exclusively on IPCC for scientific advice,
policymakers should seek out advice from independent, nongovernment
organizations and scientists who are free of financial and political conflicts
of interest. NIPCC’s conclusion, drawn from its extensive review of the
scientific evidence, is that any human global climate impact is within the
background variability of the natural climate system and is not dangerous.

In the face of such facts, the most prudent climate policy is to prepare
for and adapt to extreme climate events and changes regardless of their
origin. Adaptive planning for future hazardous climate events and change
should be tailored to provide responses to the known rates, magnitudes, and
risks of natural change. Once in place, these same plans will provide an
adequate response to any human-caused change that may or may not
emerge.

Policymakers should resist pressure from lobby groups to silence
scientists who question the authority of IPCC to claim to speak for “climate
science.” The distinguished British biologist Conrad Waddington wrote in
1941,
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It is … important that scientists must be ready for their pet theories
to turn out to be wrong. Science as a whole certainly cannot allow
its judgment about facts to be distorted by ideas of what ought to
be true, or what one may hope to be true (Waddington, 1941).

This prescient statement merits careful examination by those who continue
to assert the fashionable belief, in the face of strong empirical evidence to
the contrary, that human CO2 emissions are going to cause dangerous global
warming.
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what its name suggests: an international panel of nongovernment scientists
and scholars who have come together to understand the causes and
consequences of climate change. Because we are not predisposed to believe
climate change is caused by human greenhouse gas emissions, we are able
to look at evidence the Intergovernmental Panel on Climate Change (IPCC)
ignores. Because we do not work for any governments, we are not biased
toward the assumption that greater government activity is necessary. 

NIPCC traces its roots to a meeting in Milan in 2003 organized by the
Science and Environmental Policy Project (SEPP), a nonprofit research and
education organization based in Arlington, Virginia. SEPP, in turn, was
founded in 1990 by Dr. S. Fred Singer, an atmospheric physicist, and
incorporated in 1992 following Dr. Singer’s retirement from the University
of Virginia. NIPCC is currently a joint project of SEPP, The Heartland
Institute, and the Center for the Study of Carbon Dioxide and Global
Change.

NIPCC has produced eight reports to date:

Nature, Not Human Activity, Rules the Climate
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These publications and more information about NIPCC are available at
www.climatechangereconsidered.org.

Case 3:22-cv-01550-DRD   Document 1-6   Filed 11/22/22   Page 210 of 247



110

About The Heartland Institute

The Heartland Institute is a national nonprofit research and education
organization based in Arlington Heights, Illinois. We are a publicly
supported charitable organization and tax exempt under Section 501(c)(3)
of the Internal Revenue Code.

Heartland is approximately 5,500 men and women funding a nonprofit
research and education organization devoted to discovering, developing,
and promoting free-market solutions to social and economic problems. We
believe ideas matter, and the most important idea in human history is
freedom.
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Global Warming FAQ 

 
Overview. Alarm over the prospect of the Earth warming is not warranted by the agreed 
science or economics of the issue.  Global warming is happening and man is responsible 
for at least some of it.  Yet this does not mean that global warming will cause enough 
damage to the Earth and humanity to require drastic cuts in energy use, a policy that 
would have damaging consequences of its own.  Moreover, science cannot answer 
questions that are at heart economic or political, such as whether the Kyoto Protocol is 
worthwhile 
 

1. The Science 
 
Isn’t there a scientific consensus that global warming is real and bad for us? 
 

• There is no “scientific consensus” that global warming will cause damaging 
climate change.  Claims that there is mischaracterize the scientific research of 
bodies like the United Nations Intergovernmental Panel on Climate Change 
(IPCC) and the U.S. National Academy of Sciences (NAS). 

 
What do scientists agree on? 

 

• Scientists do agree that: (1) global average temperature is about 0.6°Celsius—or 
just over 1°Fahrenheit—higher than it was a century ago; (2) atmospheric levels 
of carbon dioxide (CO2) have risen by about 30 percent over past 200 years; and 
(3) carbon dioxide, like water vapor, is a greenhouse gas whose increase is likely 
to warm the Earth’s atmosphere.1 

 
What don’t scientists know yet? 
 

• Scientists do not agree on whether:  (1) we know enough to ascribe past 
temperature changes to carbon dioxide levels; (2) we have enough data to 
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confidently predict future temperature levels; and (3) at what level temperature 
change might be more damaging than beneficial to life on Earth. 

 
Didn’t the National Academy of Science say greenhouse gases cause global warming? 
 

• The NAS reported in 2001 that, “Because of the large and still uncertain level of 
natural variability inherent in the climate record and the uncertainties in the time 
histories of the various forcing agents…a causal linkage between the buildup of 
greenhouse gases in the atmosphere and the observed climate changes during the 
20th century cannot be unequivocally established.”  It also noted that 20 years’ 
worth of data is not long enough to estimate long-term trends. 2 

 
Hasn’t the Earth warmed alarmingly over the past 100 years? 
 

• The temperature rise of 0.6°C over the last century is at the bottom end of what 
climate models suggest should have happened.  This suggests that either the 
climate is less sensitive to greenhouse gases than previously thought or that some 
unknown factor is depressing the temperature.3 

 
Don’t climate models warn of alarming future warming? 
 

• Predictions of 6°C temperature rises over the next 100 years are at the extreme 
end of the IPCC range, and are the result of faulty economic modeling, not 
science (see economics section below). 

 
What are the realistic current estimates of future warming? 
 

• Both James Hansen of NASA (the father of greenhouse theory) and Richard 
Lindzen of MIT (the most renowned climatologist in the world) agree that, even if 
nothing is done to restrict greenhouse gases, the world will only see a global 
temperature increase of about 1°C in the next 50-100 years.  Hansen and his 
colleagues “predict additional warming in the next 50 years of 0.5 ± 0.2°C, a 
warming rate of 0.1 ± 0.04°C per decade.”4 

 
What about satellite temperature measurements? 
 

• Evidence from satellite and weather balloon soundings suggests that the 
atmosphere has warmed considerably less than greenhouse theory suggests.5  
There is a disparity between the surface temperature measurements, which cover 
only a small fraction of the Earth but show sustained warming, and these 
measurements, which cover the whole atmosphere and show only a very slight 
warming.   

 
Hasn’t the disagreement between satellite and surface temperatures been resolved? 
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• No.  There is still substantial disagreement between the mid-range of the satellite 
measurements and the mid-range of the surface measurements.  This is a problem 
for climate models. 

 
Are there other man-made factors besides greenhouse gases that influence temperature? 
 

• New research also suggests that the role of greenhouse gases in warming has been 
overestimated, as factors like atmospheric soot,6 land use change,7 and solar 
variation8 all appear to have played significant parts in recent warming. 

 

Specific Scare Stories 
 
Is the world in danger of plunging into a new ice age, as in The Day After Tomorrow? 
 

• No.  The scenario presented in The Day After Tomorrow is physically impossible. 
While research does suggest that the Gulf Stream has switched on and off in the 
past, causing temperature drops in Europe, oceanographers are convinced that 
global warming does not present any such danger.9 

 
Is the world in severe danger from sea level rise? 

 

• No.  Research from Nils-Axel Mörner of Stockholm University demonstrates that 
current sea levels are within the range of sea level oscillation over the past 300 
years, while the satellite data show virtually no rise over the past decade.10  The 
IPCC foresees sea-level rise of between 0.1 and 0.9m by 2100.  The Earth 
experienced a sea-level rise of 0.2m over the past century with no noticeable ill 
effects. 

 

• Update 1/1/06: Another study relevant to this controversy is Zwally et al. 
(2005), which examined changes in ice mass "from elevation changes derived 
from 10.5 years (Greenland) and 9 years (Antarctica) of satellite radar altimetry 
data from the European Remote-sensing Satellites ERS-1 and -2." The researchers 
report a net contribution of the three ice sheets to sea level of +0.05 ± 0.03 mm 
per year. CO2Science.Org puts this in perspective: 

 
“At the current sea-level-equivalent ice-loss rate of 0.05 millimeters per year, it 
would take a full millennium to raise global sea level by just 5 cm, and it would 
take fully 20,000 years to raise it a single meter.” 

 
Weren’t recent extreme weather events caused by global warming? 
 

• There is no provable link to global warming.  For example, research by German 
scientists has demonstrated that the devastating floods in central Europe in 2002 
were perfectly normal when compared against the historical record.11  Allegations 
that extreme weather has been more damaging recently do not take into account 
the fact that mankind is now living and investing resources in more dangerous 
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areas.  The World Meteorological Organization has acknowledged that increases 
in the recorded number of extreme weather events may well be due to better 
observation and reporting.12  A top expert from the IPCC resigned in January 
2005 in protest that IPCC science was being misrepresented by claims that last 
year’s hurricane season was exacerbated by global warming.  Most hurricane 
scientists agree that there is no way that Hurricane Katrina can be blamed on 
global warming. 

 

• Update 6/1/06:  Recent published research casts extreme doubt on the influence of 
warming on hurricanes.  Kotzbach13 finds “The data indicate a large increasing 
trend in tropical cyclone intensity and longevity for the North Atlantic basin and a 
considerable decreasing trend for the Northeast Pacific. All other basins showed 
small trends, and there has been no significant change in global net tropical 
cyclone activity. There has been a small increase in global Category 4–5 
hurricanes from the period 1986–1995 to the period 1996–2005. Most of this 
increase is likely due to improved observational technology. These findings 
indicate that other important factors govern intensity and frequency of tropical 
cyclones besides SSTs [sea surface temperatures].” 

 
Update 1/1/06: Aren’t the snows of Kilimanjaro disappearing because of global 
warming? 
 

• That’s not the verdict of scientists who study Mount Kilimanjaro most closely.  In 
“Modern Glacier Retreat on Kilimanjaro as Evidence of Climate Change: 
Observations and Facts14,” Kaser et al. “develop a new concept for investigating 
the retreat of Kilimanjaro’s glaciers, based on the physical understanding of 
glacier–climate interactions.”  They say, “The concept considers the peculiarities 
of the mountain and implies that climatological processes other than air 
temperature control the ice recession in a direct manner.  A drastic drop in 
atmospheric moisture at the end of the 19th century and the ensuing drier climatic 
conditions are likely forcing glacier retreat on Kilimanjaro.” 

 
Won’t global warming lead to the spread of malaria? 
 

• Climate is not a significant factor in the recent growth of vector-borne diseases 
such as malaria.  Most experts on this subject agree that other factors are much 
more important in predicting future spread of these diseases.15 

 
Didn’t the Pentagon conclude global warming poses a national security threat? 
 

• The Pentagon is not convinced that global warming represents a major security 
threat to the United States.  The “secret paper” that garnered much publicity in 
Europe was a self-admitted speculative exercise that went beyond the bounds of 
measured research and had been released to the press long before the 
sensationalist stories surfaced in Europe.  Nor did the paper recommend 
“immediate action” beyond better climate modeling.16 
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Haven’t recent climate models found that global warming will be much worse than 
previously thought? 
 

• The news that Oxford University has found that temperatures may increase by up 
to 11°C severely misrepresents the scientific findings.  According to the actual 
scientific paper,17 the frequency distribution of the results suggests that the lower 
end of temperature rises, in the 2°C to 4°C range, is the most likely. 

 
Haven’t the National Academies of all the major countries agreed that global warming is 
a serious threat? 
 

• Claims that the scientific consensus is represented by a statement drafted by the 
Royal Society of London and signed by the national scientific academies of the 
G8 countries plus India, Brazil and China ignore the politicized nature of the 
statement.  The climate change committee of the Russian Academy of Sciences 
says its president should not have signed the statement, while the use to which it 
was put was condemned by the outgoing president of the U.S. National Academy 
of Sciences, Bruce Alberts, who called the Royal Society’s presentation of the 
statement “quite misleading.”18 

 
Aren’t polar bears drowning because of melting ice? 
 

• These claims are overblown.  A leading Canadian polar bear biologist wrote 
recently, “Climate change is having an effect on the west Hudson population of 
polar bears, but really, there is no need to panic.  Of the 13 populations of polar 
bears in Canada, 11 are stable or increasing in number.  They are not going 
extinct, or even appear to be affected at present.”19 

 
Update 1/1/06: Isn’t there a scientific consensus such that one researcher found no 
disagreement about global warming in the literature? 
 

• The research by Naomi Orsekes published in Science in December 2004 was 
flawed.  She studied about 1000 scientific abstracts, but admitted to a sympathetic 
journalist that she made a major mistake in her search terms.  In fact, she should 
have reviewed about 12,000 abstracts.  Even taking her sample, another 
researcher who tried to replicate her study came to quite different conclusions20. 

 

• In addition, the most recent survey of climate scientists, following the same 
methodology as a published study from 1996, found that while there had been a 
move towards acceptance of anthropogenic global warming, found that only 9.4% 
of respondents “strongly agree” that climate change is mostly the result of 
anthropogenic sources.  A similar proportion “strongly disagree.”  Furthermore, 
only 22.8% of respondents “strongly agree” that the IPCC reports accurately 
reflect a consensus within climate science21. 
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So what is the state of play with global warming science? 
 
There is scientific agreement that the world has warmed and that man is at least partly 
responsible for the warming—though there is no consensus on the precise extent of 
man’s effect on the climate.  There is ongoing scientific debate over the parameters 
used by the computer models that project future climatic conditions.  We cannot be 
certain whether the world will warm significantly and we do not know how 
damaging—if at all—even significant warming will be.   

 

2.  The Economics 
 
Why is economics important to the study of global warming? 
 

• Predictions of global warming catastrophe are based on models that rely on 
economics as much as on science.  If the science of greenhouse theory is right, 
then we can only assess its consequences by estimating future production of 
greenhouse gases from estimates of economic activity. 

 
Is there anything wrong with the economics underlying warming projections? 
 

• The economic modeling by the U.N. Intergovernmental Panel on Climate Change 
(IPCC) is badly flawed (The Economist called it “dangerously incompetent”), 
relying on economic forecasts that show much faster growth rates for developing 
countries than is justified.22  The IPCC economic scenarios show significantly 
greater economic development globally than other recognized, comparable 
scenarios. 

 
What will the Kyoto Protocol do to reduce warming? 
 

• The Kyoto Protocol, most observers agree, will have virtually no effect on 
temperature increase, as it imposes no restrictions on greenhouse gas emissions 
upon major developing nations like China and India.  These nations have publicly 
refused to accept any restrictions now or in the future.23 

 
Can’t we reduce emissions without affecting the economy? 
 

• Greenhouse gas emissions derive from energy use which in turn derives from 
economic growth.  Therefore, nations that restrict emissions are almost certain to 
reduce their rate of economic growth. 

 
Update 1/1/06: Isn’t global warming all cost and no benefit? 
 

• Even substantial global warming is likely to be of benefit to the United States.  As 
eminent Yale professor Robert Mendehlson testified to the Senate in 200024, 
“Climate change is likely to result in small net benefits for the United States over 
the next century. The primary sector that will benefit is agriculture. The large 
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gains in this sector will more than compensate for damages  expected in the 
coastal, energy, and water sectors, unless warming is unexpectedly severe. 
Forestry is also expected to enjoy small gains. Added together, the United States 
will likely enjoy small benefits of between $14 and $23 billion a year and will 
only suffer damages in the neighborhood of $13 billion if warming reaches 5C 
over the next century. Recent predictions of warming by 2100 suggest 
temperature increases of between 1.5 and 4C, suggesting that impacts are likely to 
be beneficial in the US.” 

 
Haven’t economic models predicted no effect of reducing emissions on growth? 
 

• European models of the effect of greenhouse gas emission restrictions (such as 
PRIMES) are sectoral models that look at the effects on only one economic sector 
and therefore badly underestimate the negative effects of emission restrictions on 
other economic sectors.  General equilibrium models, which take into account the 
effects of emissions restrictions on other economic sectors, show much greater 
negative economic effects than sectoral models.25 

 
What do the better economic models say Kyoto will do? 
 

• Recent research from general equilibrium models suggests strongly negative 
impacts on European economies from adopting Kyoto targets (or going beyond 
the targets, as in the case of the United Kingdom).  One model shows the 
economic effects by 2010 of adopting Kyoto targets as follows (remember that the 
Protocol achieves virtually nothing in reducing global temperature):26   

 
Germany  -5.2% GDP -1,800,000 jobs 
Spain  -5.0% GDP -1,000,000 jobs 
United Kingdom -4.5% GDP -1,000,000 jobs 
Netherlands -3.8% GDP -240,000 jobs 

 
Isn’t Europe on track to meet its Kyoto targets? 
 

• Kyoto targets are unrealistic. Regardless of announced targets, 11 of the 15 pre-
enlargement EU countries are on course to increase their greenhouse gas 
emissions well beyond their individual Kyoto targets.27 

 
Specific Economic Issues 

 
Isn’t President Bush to blame for holding up Kyoto? 
 

• It is not the case that President Bush has unilaterally held up ratification of the 
Kyoto treaty.  The United States Senate must ratify any treaty signed by a 
President.  In 1997, during Bill Clinton’s presidency, the Senate (including recent 
Democratic presidential candidate John Kerry) voted 95-0 not to accept any 
Kyoto-style treaty that would significantly harm the U. S. economy and did not 
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include participation by major developing countries.28  The U.S. President has no 
power to impose Kyoto, or any other treaty, on an unwilling Senate.29  

 
Doesn’t Russia’s participation demonstrate the appeal of Kyoto? 
 

• Russia agreed to ratify the Kyoto Protocol only after being pressured by the 
European Union, which held out the prospect of endorsing Russia’s entry into the 
World Trade Organization. Both the Russian Academy of Sciences and several 
Duma committees reported that Kyoto has no scientific substantiation and may 
harm Russia’s economy. 

 
Isn’t global warming a worse threat than terrorism? 
 

• The charge that global warming is worse than terrorism in terms of damage to the 
world is hyperbole.  The implausible and unsubstantiable claim of many deaths 
each year—the figure is often put at 150,000—owing to global warming ignores 
the fact that most of those alleged deaths are due to diseases such as malaria, 
which have historically existed even in cold climates and could easily be 
controlled if the environmental lobby dropped its opposition to the use of DDT.30  
Moreover, that number is itself dwarfed by the number killed by poverty, which 
will be increased if the world decides to suppress the use of energy. 

 
Can’t we replace fossil fuels cheaply and effectively with renewable energy? 
 

• Alternative sources of energy such as renewables are not yet cost-effective and 
come with environmental costs of their own (the veteran British environmentalist 
David Bellamy is leading opposition to wind farms).31  The only currently cost-
effective alternative to fossil fuel use is nuclear power, which environmental 
activists continue to oppose in direct contradiction to their assertions that global 
warming is the gravest danger the planet faces. 

 
Aren’t market-based solutions the way to reduce emissions? 

• “Cap and Trade” schemes that allow firms and governments to trade the right to 
emit greenhouse gases up to certain limits are not economically efficient.  By 
creating rent-seeking opportunities, they promote the development of a carbon 
cartel seeking to exploit the system to make profits.  A simple carbon tax would 
be much more economically efficient, although likely to prove unattractive to 
voters in democracies.32  The recent collapse of the carbon market in Europe 
shows how dependent such markets are on political considerations. 

 

Summary 
 
Europe and the world face severe economic consequences from currently proposed 
strategies to deal with global warming.  These approaches will produce job losses and 
consume scarce resources that could be better spent on handling other world problems 
such as AIDS or access to water.33  The economic consequences of global warming 
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mitigation strategies currently proposed will probably be worse than the effects of global 
warming itself.  Therefore, adaptive and resiliency strategies should be considered as a 
more cost-effective alternative.  In addition, “no regrets” strategies that will provide 
benefits from greater economic growth whether global warming proves to be a problem 
or not should be adopted at once.34 
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