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SUMMARY

The major objective of this study is to collect and assess information about the opinions and
attitudes of professionals within the field of geosciences (earth sciences) regarding global climate
change, and the climate "consensus" debate, as well as to understand the rationale the participants
use when forming their opinions by directly surveying a large number of earth scientists. In
particular, this study endeavors improve on past survey attempts and provide a more rigorous dataset

from which to draw conclusions on the global climate change debate.

Once survey data had been collected, the responses of various participant groups were
analyzed and compared with other participant groups, as well as similar responses from the general
U.S. public. This mastet’s thesis presents the results of the survey in an effort to advance the

understanding of the global climate debate among scientists.
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I. INTRODUCTION
The media and general public discuss the issue of global climate regularly. A 2007 poll

conducted by the Princeton Survey Research Associates International and published by Newsweek
(Princeton Survey Research Associates International, Aug. 1-2, 2007) shows that only 52% of people
believe that there is an agreement among scientists about the authenticity of global warming, and that
only 47% believe there is agreement among scientists that human activities play a large role in the
warming. This is not in agreement with the claim heard from the scientific community that there are
only a small number of dissenters and that there is a broad consensus that humans are warming the

planet (Oreskes, 2004a).

In separate efforts to both reaffirm the scientific consensus on global climate change, and to
dispel the notion of a consensus, researchers have launched a variety of surveys designed to assess
the opinions of scientists on climate change, and the role of human activity in global warming. Each
survey to date has been subjected to major criticisms from both those who believe in anthropogenic-
induced climate change, and those who don’t. This thesis will review the origin of the debate on
climate change and the scientific consensus, as well as examine the methods and shortcomings of
previous survey studies, and finally present data collected using an improved survey on the opinions

of earth scientists on global climate change.

The major objective of this study is to collect and assess information about the opinions and
attitudes of professionals within the field of geosciences (earth sciences) regarding global climate
change, and the climate "consensus" debate, as well as to understand the rationale the participants
use when forming their opinions. The field of Earth Sciences was chosen as the focus of this study
because it is the broad field that encompasses the study of the Earth system, including the fields of
climatology and meteorology. In particular, this study endeavors improve on past survey attempts
and provide a more rigorous dataset from which to draw conclusions on the global climate change

debate. By creating a survey that contains very few questions, all of which lack scaled responses




options (strong agree, agree, etc.), and by administering it to a very large field of patticipants in a
secure and controlled setting, I hope to advance the public’s understanding of the global climate

debate among scientists.

A. ORIGINS OF THE CLIMATE DEBATE

The Intergovernmental Panel on Climate Change (IPCC) assembles a group of scientists
every 5 years to draft a consensus report on global climate change (e.g. Houghton et al, 2001;
Solomon et al, 2007). These reports involve thousands of authors, contributing authors and expert
reviewers and they have repeatedly stated that unequivocal warming is occurring at the earth’s
surface. The most recent report expresses “very bigh confidence” that human activities in industrialized
times are a driving factor in that warming (Soloman et al., 2007). Yet polls like the 2007 Newsweek
poll mentioned above show that many Americans still do not believe that a consensus exists in the
scientific community on the issue of human-induced climate change. Media outlets, politicians,
think-tanks, and special interest groups often cite uncertain science, and lack of agreement among
scientists as reasons why the U.S. should not take drastic action to reduce green house gas emissions

ot buy into treaties that would mandate such action (Antilla, 2005).

The Union of Concerned Scientists (UCS) has suggested that ExxonMobil has run a
disinformation campaign on global climate change much in the way big tobacco companies ran a
disinformation campaign on the safety of smoking (Union of Concerned Scientists, 2007). Big
tobacco companies have funneled money to political campaigns, lobbyists, and “science”
organizations in an effort to create the image of uncertainty in science that showed smoking was
hazardous to people’s health (Union of Concerned Scientists, 2007). Companies with vested interest
in CO; generating operations, like ExxonMobil, have employed systematic plans to manufacture
uncertainty in the public consciousness on the validity of climate science (Union of Concerned

Scientists, 2007). The UCS report, titled “Smoke, Mirrors, and Hot Air,” documents eatly




recognition among CO; generating industries that if the public could be convinced that global
warming was real, and was being driven by man-made greenhouse gases, they would not allow
business to continue as usual, and would demand change that would greatly affect the profitability of
companies like ExxonMobil. In 1989, when the public was only starting to hear they should be
concerned about global warming (Meacham, 2007), ExxonMobil, along with the American Petroleum
Institute and numerous other companies with interests that required the production of COz (e.g.
energy, automotive, and industrial companies) created the Global Climate Coalition, an organization
that challenged the accuracy of climate science, and aggressively sought to highlight uncertainties that
remained in climate modeling (Union of Concerned Scientists, 2007). The UCS stressed four main
tactics used by ExxonMobil in their effort to make skeptics out of the public (Union of Concerned

Scientists, 2007):

o Manufacturing uncertainty: doubt and controversy become the products that ExxonMobil was
trying to sell.

O Laundering information: produce reports on the uncertainty of climate science, and release them
through privately funded groups with names like “Global Climate Science Team,” and
“Center for Science and Public Policy.”

O Promoting visible scientific spokespeople: contrarian scientists were sought out, and given large
grants to promote their criticisms of current climate science.

o Shifting the focus of the debate: instead of talking about possible effects of climate change, the
focus is shifted to talking about the lack of “sound science” or detrimental economic
possibilities that could result from policy changes.

Over the last 15 years, most industries have changed their tune, now stating that environmental
issues are important to them, even trying to portray a green image (e.g. BP Gasoline) (Union of
Concerned Scientists, 2007). Yet in August of 2007, on the eve of the IPCC’s 2007 Fourth
Assessment Report on climate change, an ExxonMobil funded think-tank offered $10,000 to any

scientists willing to write articles that questions the new report’s findings and the data on which the




report bases its conclusions (Begley, 2007). The machine built to baffle the public’s perception of

the scientific consensus rolls on.

B. PREVIOUS STUDIES

The use of surveys to assess the views of scientists is by no means a new idea. Efforts to
prove and disprove the apparent scientific consensus on global climate change have often taken the
form of surveys of groups of scientists or of the published literature. Three major surveys (Bray &
von Storch, 1997, 2003; Oreskes, 2004a; Milloy, 2007) came to very different conclusions and all
sustained very different criticisms. In an effort to create a better survey that is less susceptible to
criticism, it becomes important to look back at each of these four surveys and examine their purpose,

results, and the critiques brought against them.

Dennis Bray & Hans von Storch — 1996 & 2003

In 1996, German researchers Dennis Bray and Hans von Storch mailed an anonymous, self-
administered questionnaire to 1365 climate scientists in the United States, Canada, Germany,
Denmark, and Italy in order to assess climate scientist’s perspectives on global climate change (Bray
and von Storch, 1997). The paper questionnaire, containing 74 questions, used a seven point rating
scale to measure respondents level of agreement with a statement, or set of statements (1=strongly
agree, 7 = strongly disagree). The cost-prohibitive nature of a paper survey dictated that only the
questionnaire itself would be mailed to possible respondents; follow up reminders were not sent. Of
the 1365 questionnaires that were mailed, 40% (564) were returned (Bray and von Storch, 2007).
Responses could only be provided on the originally mailed questionnaire, ensuring that only invited

climate scientists were able to respond.

In a 2003 comparison study, Bray and von Storch conducted an online survey using the 74

original 1996 questions, paired with an additional 32 questions aimed at updating issues facing




climate scientists (Bray and von Storch, 2007). Recruitment for this online survey was done by
sending a link to the questionnaire to institutional lists in Germany and Denmark, by posting a
message of the survey creation on the Climlist server (an international email distribution list that is
moderated and used by climate scientists and other scientists in related fields), and in the Bulletin of
American Meteorological Society. A message containing instructions for participation and the
necessary password for survey access was included with the link sent to above organizations. No
response rate data could be collected for the 2003 survey because the survey was open to all potential
participants who knew where to find it and could obtain the password (Bray and von Storch, 2007).

The total number of responses the 2003 online survey received was 558.

Many questions and statements in the 1996 survey dealt with ability of models to predict
climate change, and asked respondents about the type of effects could result from global warming.
The additional 32 questions added to the 2003 survey largely dealt with issues of adaptation to global
climate change, and the perceptions of science-media interactions (Bray and von Storch, 2007). The
authors conclude that their response data suggests that the matter of global climate change is "far
from being settled in the scientific arena" because there is a lack of unanimous agreement on the

majority of their questions.

The integrity of response collection in the 2003 Bray and von Storch survey was questioned
(Lambert, 2005) when it became apparent that a post including a link to the survey, as well as the
password to access it, appeared on a climate skeptics mailing list, along with a suggestion that readers
complete the survey. It also enabled participants to submit more than one survey, further opening
up the possibility for biased results (Bray and von Storch, 2007). In addition to the issues of
sampling bias and response rate, valuation surveys, surveys in which respondents are asked to rate
their feeling or agreement on topic or statement, make it difficult to assign real value to any particular
choice because individuals can perceive the scale in different ways (Bray et al., 2007). Many
participants may be uncomfortable "strongly" agreeing or disagreeing with a statement, and will avoid

filling in extreme answers. If a researcher only considers "strong" agreement to be an agreement




with a statement, results can be skewed. For example, Bray et al. asked both 1996 and 2003
participants to rate their level of agreement with the statement “Climate change is mostly a result of
anthropogenic causes.” In 1996, the highest single response (20%) was 6, strong disagreement with
the statement, but 40% responded with some level of agreement. The valuation system provided too

many options and variable responses.

Naowmi Oreskes - 2004

Oreskes (2004a) used the ISI Web of Science database, rather than individual sutveys, to
assess the scientific consensus on climate change. A search for the keywords "global climate change"
in refereed scientific journals published between 1993 and 2003 returned 928 publications (Oreskes,
2004a). The abstract of each paper was analyzed put into one of six categories: explicit endorsement
of the consensus position, evaluation of impacts, mitigation proposals, which are all considered to
either explicitly or implicitly endorse the consensus position; methods, and paleoclimate analysis,
which take no position on human-induced climate change; and rejection of the consensus position

(Oreskes, 2004a).

Oreskes reported that 75% of all the abstracts analyzed implicitly or explicitly endorsed the
consensus position on climate change, 25% of the abstracts took no stance on issue, and not a single
peet-reviewed paper published between 1993 and 2003 disagreed with the consensus view. Her
analysis shows that scientists who are publishing articles in peer-reviewed journals appear to agree
with the IPCC consensus position (Oreskes, 2004a2). While Oreskes maintains that there likely are
arguments contrary to the consensus view that human activity is a driving factor in global climate
change, she says, "[the arguments] are not to be found in scientific literature, which is where scientific

debates are propetly adjudicated” (Oreskes, 2004b)

Vociferous criticism of Oreskes' study erupted shortly after her essay (Oreskes, 2004a) was

published in December of 2004. Roger Pielke Jr., from the Center for Science and Technology




Policy Research at the University of Colorado, replied to Science that he has seen claims of 11,000
abstracts on "climate change" in the ISI, and that as many as 10% of those disagree with the
consensus view (Pielke, 2005). Perhaps the most outspoken critic of Oreskes' study was Benny |
Peiser, a social anthropologist at James Moores University in Liverpool. Peiser claimed that his
search for "climate change" on the ISI database returned nearly 12,000 publications over the same
decade as the Oreskes study (Peiser, 2005a). He replicated the study and attempted to submit his
results in the form of a letter to Science, but was refused. In the replicated study Peiser attempted to
publish, 1117 abstracts were analyzed and put into the same six categories originally created by
Oreskes plus an addition two categories: natural factors of global climate change, and unrelated to
the question of recent global climate change. His results "falsified" her study by showing that 38% of
abstracts implicitly or explicitly endorsed the consensus view, 13% took no stance, 3% rejected or
doubted the consensus view, 4% focused on natural factors of climate change, and 42% were
unrelated to the question of global climate change (Peiser, 2005a). He concludes that there was no
such thing as a scientific consensus on climate change and asserted that Science should withdraw
Oreskes' study in order to "prevent any further damage to the integrity of science" (Peiser, 2005a).
The initial rejection sent to Peiser simply stated that his piece was too long to be considered for the
Letters section of Science, and invited him to submit a revised version. The revised version was also
rejected because "the basic points of [his] letter had alteady been widely dispersed over the internet."
Dennis Bray, the German researcher who conducted a survey of climate scientists in 1996 and 2003,

also wrote a letter to Science detailing the results of his study, and was also rejected (Peiser, 2005a).

Science's apparent refusal to publish Peiser’s letter, Bray's study, and the studies of several
other non-consensus-view climate researchers prompted an article by Robert Matthews in the UK's
Telegraph accusing Science and the journal Nature of "censoring the debate on global warming" and
allowing a small set of pro-global warming reviewers to invite "flawed research" that supports man-
made global warming while rejecting non-consensus positions (Matthews, 2005). Spokesmen for

each publication refuted these claims saying that they sought out dissenting views, providing that




they ate of "acceptable scientific quality." In May of 2005, Peiser wrote an article in the Canadian
National Post stating the dangers of consensus science, suggesting that those researchers who
dissented from the consensus viewpoint could not get published, and would therefore not be
included in reviews of peer-reviewed literature (Peiser, 2005b). Citing that fact that Bray and von
Storch had submitted the results of their survey of climate scientists to Science months before
Oreskes article was published, Peiser said, "It would appear that the editors of Science knowingly
misled the public and world's media," and in his view, "such unethical behavior constitutes a grave

contravention, if not a corruption of scientific procedures” (Peiser, 2005b)

Steven Milloy - 2007

In mid November of 2007, Steve Milloy, the editor of JunkScience.com and a known
advocate for oil and tobacco companies (UCS, 2007), published the results of a six-question survey
he conducted of IPCC scientists (Milloy, 2007). The press release about his study coincided with the
release of the IPCC's 4th Assessment Report on climate change. Milloy emailed his survey to the 345
U.S. scientists who contributed to the 2007 IPCC report in an effort to identify the consensus on
global warming among IPCC's U.S. scientists. His six questions examined individual opinions on
the reasons for climate change, the role of man-made CO; in climate change, the impacts of
controlling CO; emissions on global climate, and changes in the current mean global temperature. In
addition, he concluded his survey with two questions that asked respondents to speculate on the
climatic impacts of a 1-degree Celsius warming, and to state the "ideal global climate." Each question
had five possible answers that respondents could select which essentially ranged from a strong
support of the idea of anthropogenic climate change to strong opposition to the idea of
anthropogenic climate change, to no opinion at all. Of the 345 scientists the survey was sent to, 28%

(95 of the 345) responded, with only 54 (less than 10%) completing the entire survey (Milloy, 2007).




The results of Milloy's sutvey were "illuminating" by his standards (Milloy, 2007). He
reported that, to the first four questions that examined the human role in climate change, the
response of IPCC scientists was "Pavlovian," with 83% to 90% of participants answering that
anthropogenic CO; emission were driving global warming and that limits imposed on CO; emissions
were important. Responses to the last two questions in Milloy's survey, which dealt with desirability
of a 1-degree Celsius increase in temperatures and the existence of an ideal climate, is where he
claims to have "debunked" the scientific consensus. Patticipants answers varied across the boatd,
with many refusing to provide answers, o, in the case of the final question on ideal climate, 61% said
that there was no such thing. Milloy (2007) concluded that if there is no consensus over what an
ideal climate is, than there is no point in taking action on global warming. In his press release,
Milloy names some survey participants and attributes specific responses to them, as well as
supplemented survey results with external information in an effort to support the survey's

conclusions.

Criticism of Milloy's survey began before he ever published his results. Many IPCC
scientists derided it as being "reckless and irresponsible" and said its purpose was deny that humans
were "adding undesirable stress to natural systems" (Milloy, 2007). Brian Angliss, from
www.Scholarsandrogues.com, posted an article shortly after the release of the survey results on
DemandDebate.com that highlighted some of the sutvey's shortcomings (Angliss, 2007). Citing
guidelines posted by the American Association for Public Opinion Research (AAPOR), Angliss
suggests that Milloy fell short on the some of most basic steps to "ensure accuracy” in opinion
polling, including failing to have specific and unbiased goal which do not favor a predetermined
result, maximizing the response rate of potential participants, wording questions specifically for a the

population being surveyed, and maintaining the confidentiality of individual responses.
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II. METHODS

A. Survey Design

1. Basic design

The overarching design goal of this study was to attempt to directly survey a large
number of Earth Scientists using a short unbiased survey that would be unobtrusive to busy people
and therefore generate maximum response. The questions asked in this survey were based on a
survey created by Dr. Peter Doran that was administered in his introductory geology class in the

spring of 2007.

In addition to four short questions addressing the existence of climate change, its possible
causes, and the presence of a scientific consensus on climate change, the survey also included a
section where respondents are asked to provide basic information about themselves in order to
better understand the demographic of the participant pool. In addition to collecting information on
age, sex, occupation, and education, they were also asked to provide information on their publishing
history, specifically the proportion of recent (last 5 years) peer-reviewed publications related to

climate change. To see the survey, along with all numeric codes, please see Appendix A.

In accordance with standard suggestions made by the UIC Institutional Review Board on
research involving human subjects, through the email invitation to the survey, participants were
informed of the survey's purpose, the method in which their responses will be handled, the
confidentiality of their responses, and were informed that their participation is entirely voluntary. To

see emails sent to survey participants, please see Appendix B.

2. Addressing major criticisms of past studies

Numerous criticisms were made (Angliss, 2007; Lambert, 2005; Matthews, 2005;
Peiser, 2005a, 2005b; Pielke, 2005) of past surveys that attempted to measure the scientific consensus

on global climate change. Each criticism allows us to build a better survey. Listed below are eight




1

major criticisms of the four surveys previously discussed, along with the ways this survey attempts to

address them.

o Extensive, time consuming survey (100+ questions) disconrages respondents
The survey has only 2 to 4 questions (dependant on previous answers) with simple
predetermined answers, and 4 to 5 demographic questions. The entire survey

normally takes less than 2 minutes to complete.

O 5 or7 point valuation scales create disparity among respondents interpretation of, for example, “agree” and
“Sstrongly agree”
Possible answers are always, essentially, yes or no or statements. Respondents were

not asked to rate their agreement with statements.

o Survey tampering through “ballot box: stuffing”
The online survey administration site that was used for this survey has a security

feature that allows only one survey response (full survey) from a unique IP address.

o Survey tampering through uninvited participants
Potential participants were sent an email through QuestionPro.com that contained a
URL, which linked them directly to the online survey. A unique URL was assigned
to each invited respondent, and was logged on a response recorder when they
accessed the survey. No access could be gained to the survey without following the
invitation URL, and once a specific email had been logged on the survey site, it

could not access the survey again, even from other computers.

O Planned effort among refereed jonrnals to not publish dissenting, non-consensus views, and subsequent lack of
dissenting views in peer-reviewed publications
This survey was sent to many geoscientists, regardless of publication history. It
accounts for scientists that are and are not able to publish in refereed journals.
Publication history was accounted for in demographics, but did not preclude
respondents from participating. In fact, the list contained a number of known

climate change skeptics

O Lack of specific goals when designing the survey, or goals that favor a predetermined result
The survey was designed to minimize bias. Questions were all worded to maintain
as much neutrality as possible while using language appropriate for the surveys
demographics. The main goal was simply to produce a dataset that represents the

opinions of a large number of earth scientists.
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O Potential response rates not maximized
Using the largest accessible list of geoscientists available and sending email

invitations to all potential participants maximized the survey’s response rates.

o Confidentiality of all respondents and responses not maintained
Confidentiality of respondents and individual responses was and continues to be
aggressively maintained. While responses were initially tracked via email addresses
and IP addresses in order to prevent survey tampering, once data is made public, all
responses will be dissociated from individual email address, and identified only by a

participant ID assigned to each participant by QuestionPro upon survey completion.

3. Identifying participants / establishing a population

In an effort to find a large pool of names of geoscientists and their contact
information, two of the largest geoscience societies were contacted. Both the Geologic Society of
America (20,000+ members), and the American Geophysical Union (50,000+ members) declined to
give out membership directories, citing an understandable expectation of confidentiality from their
members. Names for these sources would have allowed us to survey a large population of scientists
with diverse backgrounds in both academia and the professional world. The search for a large

database of contact information for geoscientists continued until an accessible source was found.

The American Geological Institute, a "nonprofit federation of 44 geoscientific and
professional associations that represents more than 100,000 geologists, geophysicists, and other earth
scientists" publishes a yearly directory of geoscience departments (Keane and Martinez, 2007). The
second half of the book contains a faculty directory that includes the name, telephone number, email
address, university, and research specialty of every faculty member from reporting geoscience
departments. This faculty directory also includes contact information for employees of state geologic
surveys that are associated with local universities. In total, the directory contains over 12,000 names.
While this does not allow us to survey geoscientists who work for private industries or private

research institutions that have no university affiliation, it does provide the largest database of names
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of geoscientists that was feasible to obtain. For statistical purposes, the population that this survey
will comment on will be academics, or those associated with college and university programs in the

geoscience field in 2007.

An electronic version of the directory was not available, so the directory pages were cut from
the bound book, and fed into a document scanner, which digitized the lists on each page into text
files. The text files were then manipulated and corrected and finally organized into a list of email
addresses from the book. Some names in the book did not have email addresses associated with

them and so those individuals are not represented.

B. Survey administration

Several possible approaches were initially considered when deciding on the mode of survey
administration. The high volume of surveys being sent out meant that an automated system would
be more efficient, and would cut down on the possibility of human-error. After comparing multiple
online survey creation websites, QuestionPro was chosen. QuestionPro offers a streamlined
automated system for uploading participant contact information, collecting survey responses, and
exporting data to Excel. QuestionPro provides a secure site for managing surveys, and has a variety

of methods for safeguarding against ballot box stuffing and uninvited respondents.

The type of survey created for this study is considered to be an email URL embedded
closed-web questionnaire (Bradley, 1999). Each prospective subject was contacted via email and

invited to participate in this study through an online survey. The participants received an email from

mkenda2@uic.edu, but the message was actually sent through the QuestionPro.com website, making
it possible to track whether or not an invited participant had responded yet, and also allowed
reminder emails to be sent to potential participants who had not responded within set time periods.
The email contained a link to the online survey site QuestionPro.com, and only allowed invited

participants to respond, and individuals to respond only once.
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Voluntary consent to surveying was obtained through the email invitation that each potential
participant received (Appendix B). The invitation explained who the researcher is, the purpose of
the survey, an estimation of time to complete the survey, along with an explanation of how their
responses will be stored, the voluntary nature of their participation, and an assurance of
confidentiality. By clicking the link to the survey, participants provided consent to participate.
Contact information for the PI was also included, as well as an offer to make final aggregate survey

results available upon request.

A completion ID number identifies individual survey responses. Response data is stored on
a password protected section of the QuestionPro website, accessible only to the investigators. All
response data will be deleted from the QuestionPro website upon completion of this study.
Responses will also be stored on the office computers of the investigators, all of which are password
protected and are used only by their respective owners. Undergraduate research assistants and other
faculty members may also access the response data, which would include answers to questions, along
with demographic information, but not names. Response data will be stored indefinitely on

investigator’s personal computers for future reference.

The survey was online for two weeks. The high volume of potential participants left open
the possibility that responses could trickle in over the course of months, and that was not conducive

to the timeline of this project. Below is the timeline of the survey:

April 3+, 2008, AM:

Survey goes online, email invitations are sent to 10,000+ potential participants

April 9*, PM:

Reminder emails are sent to all potential participants who have not yet responded
April 15t AM:

Second reminder email is sent to all potential participants who have not yet responded
April 174, PM:

Survey taken offline and no more responses are accepted.
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C. Data Handling
1. Coding

Comprehensive survey data was exported from QuestionPro into Excel shortly after
the survey was taken offline. All data was exported in text form and needed to be coded into
numeric form for data analysis. Each question was assigned a code (Q1, Q2, etc), and each possible
response for each question was given an option number (1, 2, 3, etc.) (see Appendix A for survey
questions and codes). This was done using the find and replace function in Excel. In the master
dataset, participants are identified with a six-digit ID number, and their responses are recorded down

the row for each question.

2. Categorizing write-ins

Questions 3a, 3b, and 3c, along with questions, 4, 6, 8, and 9, had a section where
respondents could write in their answers. These write-ins were analyzed, and entered into existing
categories when appropriate. In questions 3a, 3b, 4, and 9, new categories were created to
accommodate the wide range of write-in responses. In question 3b, one category was added to
account for participants who considered a combination of the three arguments compelling. In
question 4, a category was added to account for the many participants who wrote in percentages that
varied between 95 and 99.99%. In question 9, the expertise questions, the original survey had 13
choices, and a section for write-ins. Ultimately, write-ins accounted for more than 20% of the total
responses; so 12 additional categories were added for a total of 25 categories. To see all write-ins for
Q3a, please see Appendix C; for Q3b write-ins please see Appendix D, and for Q4 write-ins, please

see Appendix E.
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3. Verifying publication claims to establish etrror rate

Those who claimed to have over 50% of their peer-reviewed publications in the area
of climate change over the last five years (a response of 2 on Q5) are, for the purposes of this study,
considered an expert population in the field of climate science. They are referred to as “active
climate researchers” (ACRs) in this paper. It became apparent early on in the survey process that,
because emphasis would be placed on the answers given by this particular group of respondents, it

would be necessary to fact check those claims.

When a respondent was found to have claimed over 50% of their publications in the area of
climate change, their email address was recorded, along with their survey completion ID and their
response to Q5. The email address was matched to a name of the respondent, and those two pieces
of information were used to run an Internet publication search. The participant’s personal web page
was accessed, along with a search of their publications on ISI WOS. If it was possible to verify that
the participant did indeed have a proportionally significant number of climate-related publications,
the respondent was checked off a list. If it was apparent that the participant did not have a record of
publishing on climate change in peer-reviewed publications, their ID was noted. This judgment was
reserved for extreme cases which could be classified as blatantly fraudulent answers. It is important
to note that while verifying respondent’s publication claims, their survey responses were not
associated with their names and email addresses so as to remove any possible judgment bias (i.e. all
those indicating they had published more than 50% of the peer-reviewed publications in the last five
years on the subject of climate change were treated equally in this judgment regardless of how they

answered in the rest of the survey).

Altogether, 267 participants responded that over 50% of their peer-reviewed publications in
the last five years were on the subject of climate change. Of those 268, 243 were found to have
made an accurate claim. In some cases, these participants had no publication history at all since their
Ph.D. theses, in some cases they had some published papers, but nothing that would fall into the

category of climate change, and in other cases, participants had perhaps one or two publications in
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the area of climate change, but had not published on the issue anytime in the past decade. Itis
impossible to know the motivation behind these inaccurate responses, but likely reasons include
inadvertent answer selection that did not reflect their intended answers, misinterpretation of the

question, or an attempt to mislead the researchers.

The online survey administration and data tracking site that was used for this survey,
QuestionPro, repeatedly calculated standard error at 0.01 for each question data set. The error

calculated using the specific example of false publication history claims is 0.76.

4. Removing incomple