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INTRODUCTION
Nearly half of Americans fail to see global warming as a potential threat to their own lives, despite overwhelming
scientific evidence to the contrary.i Living in a world of unknown knowns, promoted by doubt-generating politicians
and industry-sponsored experts, 20% of Americans still think that global warming is itself a hoax.ii The evidence of
global warming is nearly 200 years old, but the controversy is much more recent.iii

PART 1: THE BEGINNING
THE SCIENCE OF CLIMATE CHANGE: KNOWN KNOWNS
The greenhouse effect and fossil fuels

In the mid-1800’s John Tyndall discovered that carbon dioxide (CO2) traps heat in the atmosphere iv raising
temperatures, which is now known as a “greenhouse effect.”
In 1896 Nobel Prizev winning Swedish chemist, Svante Arrhenius published the first study that connected burning
fossil fuels with increases in carbon dioxide emissions, which warm the earth’s atmosphere. He further predicted that
doubling CO2 in the atmosphere would increase worldwide temperatures by 3 or 4ºC.vi His results connecting fossil
fuels to global warming would be replicated by other scientists in the decades that followed.
In the late 1950’s, at SCRIPPS Institution of Oceanography at University of California San Diego, Charles David Keeling
demonstrated with empirical evidence that CO2 levels in the atmosphere were increasing over time.vii This graph is now
known as the Keeling Curveviii, shown as the dark line on the right side of Figure 1. When viewed accompanied by CO2
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measurements from 800,000 years of ice core data (Figure 2), the abrupt line jutting up to the top right of the graph is
striking. As Keeling said himself, “At no point in this period were levels as high or increasing as fast.”ix

Figure 1: CO2 in the atmosphere over 300 years (Source: SCRIPPS
Institution of Oceanography)x

Figure 2: CO2 in the atmosphere over 800,000 years (Source:
SCRIPPS Institution of Oceanographyxi)

With substantial empirical evidence that burning fossil fuels increased CO2 concentration in the atmospherexii and
evidence of the greenhouse effect, scientists confirmed anthropogenic (human-generated) global warming.

Most early industry reports found that burning fossil fuels caused global warming

Scientists from Exxon’s predecessor, Humble Oil, published a study in 1957 that not only acknowledged anthropogenic
CO2 emissions resulting from burning fossil fuels, but tracked them in an attempt to identify the percent that could be
attributed to the oil-and-gas industry.xiii
Only two years later a scientist at Shell published a report that didn’t outright reject anthropogenic global warming
(AGW), but that attempted to change the focus of the debate and argued that there would not be “grave outcomes.”xiv
The author, M. A. Matthews, used the technique of “diversion” to deal with the uncomfortable knowledge of climate
change stating, “the only alarming feature is that fossil fuels are presumably being used up.”xv
Subsequent studies funded by the American Petroleum Institute supported Humble Oil’s findings. One of these report
published in 1968 predicted the Antarctic ice cap melting and sea levels rising.xvi

RISK ASSESSMENT IN THE U.S.: KNOWN UNKNOWNS
The U.S. government as risk managers: calls for more research

In response to rising concerns about the environment, and in the context of a stronger role for the U.S. government in
the assessment and management of risk, starting in 1965 the U.S. government commissioned study after study of the
potential impacts of climate change. First there was a study by the former SCRIPPS director (1965);xvii then a study by
JASON, a group of elite scientific advisors to the U.S. government (1977);xviii then the EPA (1978);”xix then a study
commissioned by the Geophysics Research Board of the National Research Council (1978);xx and then the influential
Charney report (1979). Each one affirmed AGW by use of fossil fuels and that there would likely be dire consequences
for humans and the planet.
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Industry had taken note: an Exxon internal memo from 1978 warned that policy action to restrict fossil fuels would be
necessary within five to 10 years.xxi The U.S. Congress were not so quick to draft policy, however, as the 1978 National
Climate Act merely called for more climate research.”xxii Aware that policy-makers were hesitant to move beyond
research, the forward of the Charney report specifically stated, “a wait-and-see policy may mean waiting until it is too
late.”xxiii
Exxon saw the Charney report as an important turning point in the government’s interest in the issue and, motivated
to have a “very aggressive defensive program,” budgeted $600,000 annually for a new carbon-dioxide research
program.xxiv Not only did the company want to do more research, Exxon wanted to protect itself from future legislative
efforts to restrict fossil fuels.
The President himself seemed ready to take action. President Carter, interested in renewable energy,xxv had solar
panels installed on the White House in 1979.xxvi (President Reagan later had the panels removed.) However, instead of
instituting new policies, the U.S. government allocated $1million to the National Academy of Sciences to conduct a
new multi-year study.

Silence from civil society

Back in 1970 President Nixon had signed legislation that created the Environmental Protection Agency, primarily due
to outcries over pollution.xxvii There was a strong environmental movement focused on clean air and clean water,
however the public remained largely unaware of the greenhouse effect or climate change. According to a lengthy New
York Times report published in 2018, even very engaged environmental activists of the 50’s and 60’s were completely
unaware of the problem of global warming.xxviii

THE CREATION OF UNKNOWN KNOWNS

In the wake of the 1979 publication of the Charney report, the National Science Academy turned to the social sciences
in 1980 to have the economist Thomas Schelling lead a small committee of scientific, social and national security
experts to evaluate and predict the potential economic and social impacts of global warming.xxix Very quickly, the
committee concluded that the range of possible outcomes was too great and the range of possible effects on society
were equally too great to draft any firm policy priorities.xxx In their own words, “It seems to most of us that the nearterm emphasis should be on research with as low a political profile as possible… we do not know enough to address
most of these questions right now. We believe we can learn faster than the problem can develop.”xxxi
Later, when the National Science Academy’s multi-year study was published in 1983, it was unveiled at a formal gala
with cocktails and a dinner with leaders of gas and oil giants present.xxxii The new comprehensive report was the first to
go beyond the causes and effects of global warming to look at the geopolitical consequences.xxxiii Although the report
posited the possibility of trade wars, political revolutions and other extraordinarily negative consequences, other parts
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of the report suggested that societies would likely adapt to the changes and that the consequences were so far in the
future it would be best to wait and see.xxxiv Ultimately, in the press-briefing announcement of the final report, the chair
of the study’s committee denounced any action other than further research. His statements clearly mirrored the main
philosophies of the Reagan administration: low regulation and the ability for America to cope with any problem
through a free market approach.xxxv
The media gave the press briefing more coverage than the report itself, which further diminished the need for
immediate action to combat climate change. With these anti-urgency messages, the scientific community’s message
of severe impacts was dismissed, and the production of ignorance began. Exxon, seeing the government’s
commitment to wait-and-see, ended its CO2 research program. In light of the fact that oil and gas industry executives
were some of the guests at the fancy gala announcing the biggest report yet to be published confirming that global
warming was caused by humans burning fossil fuels, there is reason to suspect that the government and industry were
complicity orchestrating a coordinated bewilderment campaign for the American public.

PART 2: THE SCIENCE OF THE CONTROVERSY TODAY
Jumping ahead 35 years to the present, where does the scientific community stand today on climate change?

IS THE GLOBAL TEMPERATURE INCREASING?
Scientific evidence of billions of years of temperature fluctuations

Earth is 4.5 billion years old and over that time the planet has experienced periods as cold as -50ºC and as warm as
+30ºC (Figure 3).xxxvi Global warming and cooling are regular occurrences on Earth and, compared to previous
interglacial periods seen in Figure 4, our current global average is similar to past interglacial highs.xxxvii

Figure 3: Global temperature fluctuations for the past 5 million years
(Source: BCcampusxxxviii)

Figure 4: Global mean temperatures in red and glacial periods
marked with snowflakes (Source: BCcampusxxxix)

The skeptics’ view of the historic trends

Many climate skeptics use these historical temperature variations in blogs, newspaper articles and news interviews to
suggest that because the climate has changed before naturally, this is likely the reason why temperatures are changing
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todayxl, but as of 2012 only two peer-reviewed study existed that offered evidence to support this – compared to 31
peer-reviewed studies that specifically rejected this hypothesis.xli
Other climate skeptics argue that the trends shown above suggest we are moving into a glacial periodxlii, and while 3
peer-reviewed studies support this, 14 studies specifically disprove the idea.xliii Certain climate skeptics use these charts
as the basis for their argument that Earth is cooling (not freezing), yet as of 2012 only one peer-reviewed study gave
evidence for this point of view, compared to 39 studies with evidence that specifically reject the climate shifting into a
new glacial or cooling period.xliv

Recent global average temperature increases

The Intergovernmental Panel on Climate Change (IPCC) shows that mean temperatures have in fact risen between
1880 and the present, with a persistent rise starting around 1920 (Figure 5).xlv NASA calculates the increase in average
temperature at 0.9ºC over that time.xlvi In Figure 6 we see that global average temperatures in 2018 have been lower
than in the previous 3 years, which reflects the erratic nature of the Earth’s climate.xlvii

Figure 5: Global average temperatures with fitted trend lines
(Source: IPCCxlviii)

Figure 6: 2018 temperature anomalies (black line) compared to
hottest years on record (Source: NOAAxlix)

NASA reports that in addition to studying the temperatures, other evidence demonstrates this global temperature
shift including warming oceans, shrinking ice sheets (and at ever faster rates), glaciers retreating worldwide, decreased
snow cover, sea levels rising, and increased extreme weather events.l

The skeptics’ take on recent temperature fluctuations

Again, climate skeptics publish articles and blogs arguing that global warming is a hoax. As of 2012 9 peer-reviewed
studies were published to support this idea, whereas 83 peer-reviewed articles specifically proved that the earth’s
temperature is increasing.li
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IS CLIMATE CHANGE CAUSED BY HUMAN ACTIVITY?
The science of anthropogenic climate change

As stated in Part 1 of this document, Svante Arrhenius proved in that burning fossil fuels contributes to the greenhouse
effect, and in the 1950’s Charles David Keeling showed that CO2 was increasing faster and in greater quantities than
previously forecasted.
In addition to the scientific studies that specifically set out to prove that humans contribute to global warming, there
have been many recent studies and reports that confirm AGW side by side with details about the effects of global
warming. These reports include those published by IPCC, (2013, 2014)lii, 13 U.S. federal agencies in their reports to
Congress (2014, 2017, 2018)liii, the Environmental Protection Agency (2015, 2017)liv, SCRIPPS Institute for Oceanography
(2015,lv 2018)lvi and the OECD (2013, 2014, 2015, 2016, 2017, 2018).lvii

The skeptics’ take on humanity’s contribution to global warming

As of 2012, 5 peer-reviewed studies demonstrated that humans were not the cause of global warming, whereas at least
26 studies specifically proved AGW.

DOES CLIMATE CHANGE POSE A THREAT TO AMERICAN LIVES?
Scientific forecasts for global warming risks

Early studies identified dire consequences from increased global surface temperatures including the Charney report,
the JASON study, multiple reports by the National Academy of Sciences, and even those by the American Petroleum
Institute. At the time, the main problem for the public and policy-makers was a lack of visible evidence, and a lack of
absolute certainty of how bad the consequences would be and when they would start to occur.lviii
Today there is some visible evidence, such as the nearly five-fold increase in extreme weather events since 1971 (Figure
7). These events include heat waves, floods, droughts, wildfires and storms.

Figure 7: Weather, climate and water extremes (Source: World Meteorological Association, published on BCcampuslix)
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Other visible effects include shrinking glaciers, ice on rivers and lakes breaking up earlier, plant and animal ranges
shifting, trees flowering sooner, and sea levels rising.lx
A very recent report by 13 U.S. federal agencies to the Congress outlined the direct health impacts of climate change on
the American population, explaining that heat-related and severe-weather-event deaths, asthma and hay fever, and
disease distribution are expected to increase, especially due to an increase in disease-carrying insects including Lyme
disease.lxi Further, major disruptions in food production nationally and internationally will increase the cost and
decrease the availability of food.lxii

Peer-reviewed skeptics?

While some peer-reviewed literature may exist to counter the science that explains the health risks to humans of
climate change, it is not easily found.

IS THERE A LACK OF CONSENSUS AMONG SCIENTISTS?
Since 2004, multiple peer-reviewed studies show that of the peer-reviewed global warming studies that give an
opinion on humans causing the change, 97% support the hypothesis of AGW (Figure 8).lxiii, lxiv, lxv

Figure 8: The % of scientists or scientific articles explicitly supporting the theory of human-caused global warming out of all articles that give an
opinion on the topic (Source: John Cook's Skeptical Scientistlxvi)

Peer-reviewed skeptics?

Numerous opinion articles and blog posts have been written that claim that there is no consensus among scientists
about AGW. The “there is no consensus” argument was the most common claim in op-eds about climate change
between 2007 and 2010.lxvii And yet, there are only two peer-reviewed studies that counter the findings of these seven
peer-reviewed studies.lxviii
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PART 3: THE PRODUCTION OF IGNORANCE
IN LIGHT OF THE SCIENCE, AMERICANS SAY…

Two separate polls conducted in 2018 show that 80% of Americans believe that climate change is happening.lxix, lxx 20%
of the population is therefore still convinced that climate change is a hoax. According to a 2018 Gallup poll, 64% of
Americans believe that global warming is caused by human activities.lxxi When assessing the personal risks of global
warming, 54% of Americans do not believe climate change will pose a serious threat to them or their lifestyle in their
lifetime.lxxii And in regards to scientific consensus, only 66% of Americans think that most scientists believe global
warming is occurring.lxxiii
Overwhelmingly, peer-reviewed scientific literature affirms the existence of climate change, the human-impact factor,
and the dire consequences. Nonprofits, advocacy groups, international organizations and some political leaders like Al
Gore have been champions of active measures to curb further climate change. Why, then don’t more Americans
believe the science? According to multiple studies there is a “denial machine” created by industry, religious
organizations, politicians, and think tanks.lxxiv This machine works similarly to past efforts to diminish the health
hazards of smoking, and is closely connected to interests in fossil fuels.lxxv The problem is further compounded by a
media that gives nearly equal coverage to skeptics and non-skeptics, and by policy makers who lack the political will to
make difficult decisions.lxxvi

WHO FUNDS CLIMATE DENIERS?
Twisting the truth

Patrick Michaels is famous for his skepticism about climate change. In 2009 when testifying in a hearing before the
House Energy and Commerce Committee Michaels stated that only 3% of his $4.2 million budget is financed by the oil
and gas industry.lxxvii However, in an interview on CNN the following year, when pressed about his funding sources,
Patrick Michaels admitted that about 40% of his funding comes from the oil and gas industry.lxxviii

The biggest funders

A Drexel study found that between 2003 and 2010 140 foundations funded 91 different climate denial organizations,
and identified the Koch brothers and ExxonMobil as “two of the largest supporters of climate science denial.”lxxix
Greenpeace has created a website specifically dedicated to the company’s investments, and currently estimate that the
oil giant has directed at least $30,925,235 to climate science denial organizations.lxxx
Brothers Charles and David Koch were each worth over $40 billion in 2014, and have a reputation for donating
hundreds of millions of dollars to tea party and republican political candidates.lxxxi Their company, Koch Industries
ranks among the top 30 polluters in the United States, with ownership of a water-polluting paper mill, oil pipelines, a
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fuel company, an energy company and a chemical fertilizer company, among many others.lxxxii Efforts to curb
greenhouse gas emissions would have a significant impact on many of their largest investments.
According to Greenpeace, between 1997 and 2015 the Koch brothers donated over $100,000,000 to climate denier
organizations.lxxxiii

Lack of transparency

Since 2008 major climate denier funders like ExxonMobil Foundation and the Koch affiliated foundations stopped
donating their funds publicly, and it is now estimated that 75% of all climate denial funding comes from anonymous
donors.lxxxiv

WHEN CLIMATE SCIENTISTS MAKE MISTAKES
In the production of ignorance, one would think of the concept of “hiding science” to be only for industrial
organizations or Koch-funded research, however Climategate showed that scientists who believe in climate change
have also tried to hide science in order to only display findings that show evidence for global warming.

Climategate

Because humans have only been measuring worldwide temperatures since the late 1800’s, several different proxies
have been identified to tell us about temperatures billions of years ago. Common proxies include isotope composition
of either ocean-floor sediments or ice cores. The amount of CO2 in these ice core blocks tells us how much CO2 was in
the air at that time.
Tree ring were used as a proxy in a 2009 study that became the subject of a scandal. Hacked emails revealed that
scientists had noticed a decline in the tail end of their data (in lieu of an increase, which would be expected by the
other overwhelming evidence of global warming). They could not explain the unusual decrease in their tree-ring data,
and instead of publish the data as-is, they replaced the tree ring data showing a decline with actual temperature
data.lxxxv Climate skeptics used Climategate to strengthen several of their arguments, including that climate change is a
hoax and that the temperatures are cooling.

Calculation errors

Then, in 2018 a paper published in the very prestigious journal Nature was proven to have overestimated the certainty
of their findings. lxxxvi The SCRIPPS researchers had to correct the paper and their communications about it
immediately.
Both of these situations reduced the overall credibility of climate scientists and furthered the confusion about global
warming. These two circumstances also point to a flaw in climate sciences: that there seems to be a cult of acceptance
for anything that might prove AGW. The prominent climate scientist Judith Curry has been ostracized for suggesting
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that some of the criticisms proposed by skeptics might be justified.lxxxvii She claims that if even 1% of the skeptics have a
valid point, it is worth exploring the online denial forums for the sake of better science. By participating in these
forums, she has come to believe that “mainstream climate science community has moved beyond the ivory tower into
a type of fortress mentality, in which insiders can do no wrong and outsiders are forbidden entry.”lxxxviii The IPCC is her
main example of this, explaining that they have broken their own rule “by accepting nonpeer-reviewed papers and
assigning high status positions to relatively untested scientists who happen to feed into the organization’s ‘narrative’ of
impending doom.”lxxxix As if to prove her point of this black and white mentality, Curry has gained a bad reputation in
climate science circles for such comments and for engaging with the skeptics.xc

POLITICAL SPIN

A strategic communications messaging document written for Republican politicians by the political strategist, Frank
Luntz, was leaked in 2002xci and stated, “The scientific debate remains open. Voters believe that there is no consensus
about global warming within the scientific community. Should the public come to believe that the scientific issues are
settled, their views about global warming will change accordingly. Therefore, you need to continue to make the lack of
scientific certainty a primary issue in the debate.“xcii
This paragraph may have well been written decades earlier, because it is exactly the strategy used in the 1983 press
briefing that overshadowed the climate report that forecasted major catastrophes caused by global warming. From
1983 to 2002 to today, conservative policy makers continue to reinforce this concept of doubt, which only supports the
climate science deniers.xciii

PERSUADING THE PUBLIC
Climate deniers use all possible channels to share their message with the public: TV interviews, YouTube channels,
social media profiles, books, reports by think tanks, news stories, and blogs.xciv The first book published to deny AGW
was in 1982, and then there was a lag until 1989 when 4 more denial books came out. A few books trickled out each
year until 2007 when 13 were published. Between 2007 and 2010 there were 63 new climate denial books. 65% of all
the climate denial books published in the United States between 1980 and 2010 had an affiliation with a conservative
think tank (CTT).xcv A study on CTTs states that “like the vast range of other non-peer-reviewed material produced by
the denial community, book authors can make whatever claims they wish, no matter how scientifically unfounded.”xcvi
The lack of peer-review in book publishing and via other communications outlets allows for biased and unscientific
material to get high visibility with the public.
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PART 4: THE FIGHT FOR ACCOUNTABILITY
In the face of political and industry desires to establish doubt about climate change and especially that humans are
causing it by burning fossil fuels, many actors are fighting to hold accountable the government and industry groups for
their part in creating global warming, and for them to take responsibility for mitigating future risks.

CIVIL SOCIETY ACTIVISM
Although environmental activists were slow to push for climate action,xcvii today there are many nonprofits and civil
society organizations working to engage the public and push lawmakers to take action to curb AGW. Since 2014 the
People’s Climate Movement has organized climate marches annually,xcviii The Sierra Club, Greenpeace, WWF, 350.org,
the Ad Council, the Environmental Defense Fund, and many other nonprofits have staff working to combat AGW and
the use of fossil fuels.xcix

LAWSUITS FOR CLIMATE ACCOUNTABILITY
Increasingly climate change is the subject of lawsuits in U.S. courts. Two California counties and a city sued 37 fossil
fuel companies, states attorneys have sued the Trump administration, eight states and New York City sued electric
power producers, Alaskan residents sued fossil fuel companies, a group of children from Oregon are heading to the
Supreme Court in their case against the U.S. government,c and a new case in October 2018 was filed by the state of
New York against ExxonMobil for misleading investors.ci
According to an article by the New York Times, Kathrin Sears, a supervisor of a California’s Marin County said, “It’s time
to hold these oil, gas and coal companies accountable for the damage they knew their products would cause.”cii
Thus far none of the cases have been successful.
Given the Luntz communications strategy for republicans to increase doubt about climate change, with the
republicans in control of the executive and legislative branches and new republican-appointed court justices, climate
accountability in the United States seems far from possible.

CONCLUSION
Corporate money has a strong influence on politics and even science in the United States and combined with
communications spin, Americans live with unknown knowns. (In other words, they have collectively become ignorant
of that which is already known.) With only 54% believing that climate change will affect their own lives, there is clearly
a strong tendency to ignore the peer-reviewed science that proves otherwise.
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The climate controversy, however, isn’t all about corporate money or hiding science. This controversy is complicated by
the overall lack of a simple human story to tell. There are no babies born without arms, or children dying of cancer. The
story of climate change is not as visible to the eye as some health and environmental threats that humans have faced
in the past, nor does it come with 100% certainty. The Harvard Business Review explains that the trade-offs between
short-term losses and potential future benefits are not as easy to commit to.ciii We see this when people choose to eat
an unhealthy diet today even though they know of the future health risks. In the case of the climate, it’s convenient to
believe that everything is going to be ok and that humans will be able to adapt to any climate changes that may occur.
By ignoring climate science, people don’t have to give up their fossil fuel burning car or change their lifestyle. In many
ways, in spite of all the science and the industry and political spin, as humans we may simply prefer to believe the
skeptics in order to avoid the uncomfortable knowledge of a very “Inconvenient Truth.”civ
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