
Defeating cap-and-trade: How the fossil fuel industry and climate change
counter movement obstruct U.S. Climate Change Legislation

Mirjam O. Nanko *, Travis G. Coan
Centre for Climate Communication and Data Science, University of Exeter, Clayden Building, Streatham Rise, Exeter EX4 4PE, United Kingdom

A R T I C L E I N F O

Keywords:
climate change
contrarianism
denialism
US Congress
lobbying
campaign contributions

A B S T R A C T

This study investigates the role of climate change contrarians in the defeat of the American Clean Energy and
Security Act in 2010, a pivotal moment in U.S. climate policy that marked the end of extensive efforts to enact
cap-and-trade climate legislation in the United States. Our research objectives are twofold: firstly, to determine
the extent to which climate contrarians gained access to testify at congressional hearings in the years leading up
to the bill’s ultimate defeat; and secondly, to examine the potential influence of fossil fuel industry (FFI) funds in
facilitating this access. We compile a comprehensive new dataset encompassing all witnesses testifying at cap-
and-trade and climate science hearings from 2003 to 2010. This information is cross-referenced with other
pertinent data concerning interest groups, lobbying activities, and Congress. Our findings reveal a significant
correlation between FFI lobbying expenditures and campaign contributions and the presence of contrarian
witnesses at these hearings, suggesting a coordinated effort by the FFI to obstruct climate legislation. We find
that contrarians were able to obtain disproportionate access to central hearings in key committees with juris-
diction over cap-and-trade bills, increasing their potential to obstruct legislation. Moreover, our analysis exposes
a concerning over-representation of scientists known to deny the scientific consensus at these hearings, under-
mining the scientific consensus on climate change and perpetuating doubt about the urgency of climate action.

1. Introduction

The passage of the American Clean Energy and Security Act on June
26, 2009, marked a significant milestone for U.S. climate policy. The
bill, which aimed to establish an economy-wide cap-and-trade system
for greenhouse gases, was passed by a vote of 219 to 212 in the House of
Representatives (Congress.gov, 2009). This was the first time that any U.
S. congressional chamber had passed mandatory climate legislation and
the first meaningful American climate change policy within reach since
the U.S. failed to ratify the Kyoto Protocol in 1997 (McCright and
Dunlap, 2003). The passage of the bill in the House, which is often
referred to as the Waxman-Markey bill after its sponsors Representatives
Henry Waxman and Edward Markey, was called a historic action by
President Obama, who hoped this would be the moment when America
finally decided to confront its energy challenge and reclaim its climate
future (Obama, 2009).

To become a law, however, the bill also needed to pass in the U.S.
Senate – a chamber known to be a bastion for Members of Congress
(MoCs) opposed to climate change legislation. Since the 1990s, many

Republicans have taken an increasingly firm stand against climate
legislation (Dunlap et al., 2016), and in 2007, a poll indicated that only
13% of the surveyed Republicans thought it had “been proven beyond a
reasonable doubt that the Earth is warming because of man-made
problems”, as opposed to 95% of the surveyed Democrats (Cohen and
Bell, 2007). More importantly, passing legislation in the Senate often
requires broad bipartisan support to obtain the three-fifths super-ma-
jority required to overcome a filibuster (Binder and Smith, 1997).

Despite the Senate’s past reluctance to pass climate legislation, three
factors made passage of the Waxman-Markey bill appear within reach:
the public mood, organised support for the bill, and the balance of po-
litical power. Public support for regulating carbon dioxide emissions
was as high as 77% and spanned the political spectrum, with 91% of
Democratic, 63 % of Independent, and 64% of Republican voters sup-
porting legislation (Leiserowitz et al., 2010, Q172). Furthermore, 65%
of respondents stated that the U.S. should reduce greenhouse gas
emissions regardless of what other countries did and 69% stated this
should be done even at moderate economic costs (Leiserowitz et al.,
2010, Q169/Q170). Support also came from several key stakeholders in
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the policy debate, ranging from businesses – including several energy
providers and oil and gas companies – to environmental groups, unions,
NGOs, and local governments, as well as the U.S. Climate Action Part-
nership (USCAP), a coalition of big industrial corporations and envi-
ronmental organisations in favour of cap-and-trade climate legislation
(Altman, 2009).

In addition to strong support in the public and among key organi-
sations, the balance of political power had recently shifted from the
Republican to the Democratic party. In 2007, the Democrats gained
control of both chambers of Congress for the first time in twelve years. In
2009, the Democrats not only strengthened their control of both
chambers but also gained control of the White House. With 59 Senate
seats, the Democratic caucus fell one seat short of the three-fifths super-
majority to overcome a filibuster. Yet numerous bipartisan attempts at
passing climate legislation in the Senate in the years preceding Waxman-
Markey (Table A.1) suggested at least some Republican allies and thus
created optimism for the bill’s successful passage.

With all these factors aligned – strong public support, organised in-
dustry support, Democratic majorities in both congressional chambers
and control of the Presidency, and a recent history of bipartisan attempts
to pass climate legislation – a policy window opened (Kingdon, 2014)
and comprehensive U.S. climate action seemed realisable. Yet one year
after the bill passed the House, all hopes of its passage evaporated. Citing
a lack of majority support, Senate Majority Leader Harry Reid (D)
announced on July 22, 2010, that the Senate would abandon the pursuit
of legislation aimed at reducing greenhouse gas (GHG) emissions (Hulse
and Herszenhorn, 2010). Why, with so many factors aligning in favour
of legislation, was it impossible to mobilise even a single Republican
vote in support of the bill?.

While there are several factors influencing the inability to enact
climate legislation, research suggests that an organised and well-funded
climate change counter-movement (CCCM) has played a crucial role in
preventing meaningful U.S. climate action (Björnberg et al., 2017;
Boussalis and Coan, 2016; Brulle, 2013; Brulle et al., 2021; Dunlap and
McCright, 2011; Dunlap and McCright, 2015; Farrell, 2016a; Jacques
et al., 2008; McCright and Dunlap, 2000; McCright and Dunlap, 2003;
Oreskes and Conway, 2010). For instance, McCright and Dunlap (2003)
document how the CCCM mobilised to “defeat Kyoto” in the 1990s:
faced with the first prospect of binding greenhouse gas emission limits,
industry allies and the CCCM actively campaigned against the threat and
effectively framed climate change as non-problematic during their
extensive, and arguably disproportionate, presentation of climate
change skeptic views at congressional hearings on the subject. It stands
to reason that the fossil fuel industry (FFI) and the CCCM would try to
employ a similar strategy when faced with the threat of cap-and-trade
legislation: obstruct any passage of a bill by saturating the debate with
discourses of climate delay and contrarian claims (Coan et al., 2021;
Lamb et al., 2020) to cast doubt on the veracity of climate science and
the feasibility of climate policy.

This article explores the extent to which this obstruction was
employed to “defeat cap-and-trade” by focusing on two core questions.
First, did climate change contrarians gain access to testify at congres-
sional hearings in the years leading up to the defeat of the Waxman-
Markey bill? Second, do FFI campaign and lobbying expenditures
correlate with increased access for these contrarian witnesses? Before
attempting to answer these questions, the chapter will take a closer look
at the background of the FFI and the CCCM, and discuss why we are
looking at congressional testimonies to measure the CCCM’s influence
on the congressional climate debate.

1.1. The fossil fuel industry and the climate change counter movement

As climate change made its way onto the agenda in the 1980s, the
threat of political action triggered the mobilisation of an organised
campaign against climate change policy (Dunlap and McCright, 2015).
The FFI, specifically Exxon, which had previously been a pioneer in

carbon dioxide research and climate modelling, changed their strategy
from confirming the consensus to undermining it (Banerjee et al., 2015;
Rich, 2019; Supran et al., 2023). Seeing its entire business model at
stake, Exxon revised its public position on the greenhouse effect and put
forward three key strategic points, to emphasise “the uncertainty in
scientific conclusions”, to urge “a balanced scientific approach”, and to
resist “the overstatement and sensationalization of potential greenhouse
effect [sic]” (Carlson, 1988). These arguments have been repeated in
countless variations ever since (Cook, 2023). Against this backdrop, an
organised movement to derail climate legislation was born, employing
techniques that had already proven successful in the tobacco industry: to
cast doubt on the scientific consensus and to use all means necessary to
prevent action, including the creation of counter-narratives, the
misrepresentation of scientific findings, the dissemination of disinfor-
mation, and even attacking individual scientists (Oreskes and Conway,
2010). With the rise of global environmentalism (Dunlap and McCright,
2011) in the 1990s and ahead of the ratification of the first international
treaty to combat climate change with binding targets, the Kyoto Pro-
tocol, the CCCM escalated its activities to cast doubt on climate science
and challenge the need for climate policies. As outlined in McCright and
Dunlap (2003), when confronted with this threat, the CCCM mobilised
contrarian scientists, conservative think tanks, foundations, and trade
associations to prevent the U.S. from signing the treaty by flooding the
media and congressional hearings on the issue with contrarian voices. In
the end, U.S. ratification of the treaty was preemptively hindered by a
resolution passed in the Senate, the Byrd–Hagel Resolution (Congress.
gov, 1997).

Research suggests that the CCCM constructs the non-problematicity
(Freudenburg, 2000; McCright and Dunlap, 2003) of human-made
climate change by spreading five key climate disbeliefs: “it’s not
happening”, “it’s not us”, “it’s not bad”, “solutions won’t work”, and,
“climate science/scientists are unreliable” (Coan et al., 2021). Over time
the arguments have become more sophisticated, trying to justify inac-
tion with discourses of climate delay that “focus attention on the
negative social effects of climate policies and raise doubt that mitigation
is possible” (Lamb et al., 2020) rather than denying climate change
outright. The CCCM is highly reactive to external events (Boussalis and
Coan, 2016) and intimately linked to carbon-intensive industries and
conservative political elites (Brulle, 2013). In the 1990s, these ties were
conspicuous and corporations openly challenged climate science
alongside the other CCCM actors: Many big companies publicly opposed
the regulation of GHG emissions, for example as members of the Global
Climate Coalition (Kolk and Levy, 2003; Newell, 2000), a lobbying
group arguing “that most, if not all, of the observed warming is part of a
natural warming trend which began approximately 400 years ago”
(Global Climate Coalition, 1996).

1.2. From outright denial to hidden opposition

Around the turn of the century, however, the overwhelming scien-
tific consensus (Oreskes, 2004) made climate change denial less and less
politically acceptable. While there were still outspoken opponents to
climate change legislation, such as the contrarian American Coalition for
Clean Coal Electricity (DeSmog, 2022a), many companies, including
many important members of the FFI, began distancing themselves from
outright climate change denialism and shifted their efforts. This mate-
rialised in two opposing ways. First, by the support of climate change
legislation conducive to a transition favourable to the respective in-
dustry (“pro-legislation”), and, second, by the divergence of the
increasing CCCM funding through obscure pipelines.

A corporate pro-trading coalition began backing market-based car-
bon pricing legislation (as opposed to command-and-control policies)
(Meckling, 2011), attempting to minimise compliance costs by shaping
the legislation (Downie, 2017). This resulted in initiatives such as the
Chicago Climate Exchange (CCX), a voluntary, private greenhouse gas
trading scheme (Chicago Climate Exchange, 2002), and advocacy
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coalitions between environmental NGOs and big corporations such as
the Partnership for Climate Action and the more successful U.S. Climate
Action Partnership (USCAP), calling for a mandatory, economy-wide,
market-based policy framework on climate change (USCAP, 2007b). In
their Call for Action, USCAP went as far as proposing specific reduction
targets (USCAP, 2007a). However, some USCAP members were simul-
taneously involved in contrarian organisations, suggesting that green-
washing may have been an alternative motivation to join the coalition1.

Contrary to these pro-trading endeavours, were efforts to obscure the
ties between the industry and the CCCM, which are evident from shifts in
the flow of funding of the CCCM: Leading up to the defeat of the
Waxman-Markey bill, CCCM funding rose steadily, however, this money
was increasingly funnelled through Donors Trust (from less than 5% in
2003 to almost 25% in 2009 and 2010), a donor-advised fund pursuing
the donor’s intent while hiding their identity (Brulle, 2013). At the same
time, traditional funders such as Exxon and Koch Industries significantly
reduced their CCCM funding over just a few years (ibid.).

The FFI’s efforts to conceal their CCCM funding along with a po-
tential financial interest in obstructing or weakening cap-and-trade
legislation, might suggest a strategy of publicly endorsing climate
change legislation while simultaneously facilitating contrarian voices to
oppose it. Therefore, we aim to test if we find a positive correlation
between the FFI’s exertion of congressional influence and the access
provided to contrarian witnesses for testifying at congressional hearings.

1.3. The puzzle: fossil fuel money, contrarians and the congressional
debate

In their most direct attempt at influencing the congressional cap-and-
trade debate, the FFI drastically increased their lobbying expenditures
and campaign contributions ahead of the Waxman-Markey bill, both in
absolute and relative terms (see Section 3.3 for more details). Assessing
the impact of these funds on advancing the FFI’s interests is inherently
difficult in a system as complex as the U.S. Congress, not least because
many aspects of the legislative process occur behind closed doors. Sci-
entific research has identified testifying at congressional committee
hearings as one important avenue of influencing the legislative process.
It is one of the most widely employed lobbying techniques, providing
lobbyists with a stage to argue their case and gain access to key legis-
lators (Schlozman and Tierney, 1986). The intimate committee setting is
an essential point of entry for shaping policy and plays an important role
in determining the success or failure of lobbying efforts (Evans, 1996;
Wolpe, 1990). More importantly, the committee stage is also a prime
opportunity to bury legislation: only a small fraction of the bills that get
referred to a committee ever get considered through hearings, markup,
and get reported back to the parent chamber for a floor vote
(Heitshusen, 2020). Evans (1996) finds that “lobbying committee staff
was associated with group success”, and Hall and Wayman (1990) find
that campaign contributions buy committee members’ time with the
“intended effect […] to mobilize bias in congressional committee deci-
sion making”. We suggest that interest group money, furthermore, buys
access to testify at committee hearings, thus generating bias in the
congressional debate. Failure to ratify the Kyoto Protocol was preceded

by a notable rise in testimonies by industry allies and “climate change
skeptic scientists” (McCright and Dunlap, 2000) and this analysis aims to
investigate if there is a similar pattern ahead of the defeat of the
Waxman-Markey bill, including potential links to FFI money. While
there have been investigations into climate change lobbying (Kim et al.,
2016; Delmas et al., 2016; Ard et al., 2017; Brulle, 2018) and climate
change contrarianism in presidential and floor speeches (Farrell, 2016a;
Guber et al., 2020) for the period under investigation, there has not yet
been an analysis of CCCM influence on the crucial committee stage.

Specifically, we investigate the extent to which known climate-
change contrarian witnesses were able to testify at congressional hear-
ings on cap-and-trade legislation and climate-change science from 2003
to 2010. Additionally, we explore if these contrarians were able to
obtain disproportionate access to central hearings, if scientists known to
deny the scientific consensus were over-represented, and if FFI money
appears to buy access for contrarian witnesses.

Under the assumption that contrarians strive to testify at hearings
held by key committees with jurisdiction over one of the cap-and-trade
bills (Table A.1), where their potential influence on the legislation is
highest, we test if contrarians are successful in obtaining this access and
have disproportionate representation in these committees compared to
all others.

H1: The mean proportion of contrarian witnesses is higher at cap-
and-trade hearings in key committees compared to all other
committees.

Next, we evaluate whether climate change denialist views were
disproportionately represented in comparison to mainstream scientific
views. Denialist witnesses are those who have publicly rejected the
established scientific consensus on climate change, in contrast to
contrarian witnesses, who encompass individuals actively working
against climate policy (Howarth and Sharman, 2017). The precise level
of denialist testimonies constituting over-representation is open to
debate. Numerous studies of the peer-reviewed scientific literature have
shown that roughly 97% of climate researchers endorse the scientific
consensus on anthropogenic global warming (Oreskes, 2004; Doran and
Zimmerman, 2009; Cook et al., 2013; Anderegg et al., 2010), although
Doran and Zimmerman (2009) suggest that the level of agreement drops
to roughly 82% when considering all Earth scientists (i.e., those both
with and without expertise in climate science). As such, a suitable es-
timate for over-representation is that testimonies by witnesses that are
known to have made claims in the four categories “it’s not happening”,
“it’s not us”, “it’s not bad”, and, “climate science/scientists are unreli-
able” (Coan et al., 2021) should not exceed 3% of all scientific testi-
monies, while a threshold of 18% offers a conservative test of our
expectations. We hypothesise that denialists exceed these numbers and
are thus over-represented at congressional cap-and-trade hearings.

H2: The mean proportion of denialist testimonies out of all scientific
testimonies at cap-and-trade hearings exceeds 3% (18%), indicating
over-representation compared to the scientific consensus.

Finally, we hypothesise that contrarian witnesses are more likely to
gain access to these hearings through funding from the FFI.2 To disen-
tangle the effect of FFI expenditures from other effects, we consider
various control variables, namely committee type, congressional ma-
jority status, the specific committee hosting the hearing, and the half-

1 Initially, several USCAP members were simultaneously members of the
contrarian American Coalition for Clean Coal Electricity (DeSmog, 2022a).
Furthermore, many were members or on the Board of Directors or Executive
Committee of three well-known CCCM advocacy groups, the American Petro-
leum Institute, the National Association of Manufacturers, and the U.S.
Chamber of Commerce (Table A.2), casting doubt on the sincerity of their pro-
legislative stance. Due to a perceived conflict of interest, several of the USCAP
members from the energy sector distanced themselves from ACCCE in 2009
(DeMelle, 2009). However, in 2010, five of the thirteen FFI USCAP members
were still members of at least one of the four CCCM advocacy groups mentioned
above.

2 We are only focusing on pre-categorised FFI funding in this analysis while
ignoring CCCM funding, which has no existing category in the OpenSecrets
classification system (see Section 2.1.3). CCCM advocacy groups with close ties
to the FFI are included in this FFI funding category, for example, the American
Petroleum Institute. On the other hand, funding from conservative foundations
and think tanks that also form part of the CCCM is not included. However, a
review of the money expended by these donors indicates that the amounts are
comparatively negligible.
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year term during which the hearing took place.

H3: FFI expenditures, both in the form of lobbying expenditures
(H3a) and campaign contributions (H3b), positively correlate with
the mean proportion of contrarian witnesses at cap-and-trade
hearings.

A known problem when investigating interest group influence on the
legislative process is the lack of transparency. While federal lobbying
must be registered and lobbying expenditures above a certain threshold
reported, specific communications between lobbyists and MoCs are not
required to be disclosed (Straus, 2015). The witness invitation process is
similarly opaque. Committee members from the majority party will
usually coordinate witness invitations with members of the minority
party to ensure that all relevant points of view are heard (Davis, 2015;
Heitshusen, 2017). Yet, who proposes to invite who remains undis-
closed. Thus, even campaign contributions, that can be traced from the
donor to a specific MoC, cannot directly be linked to witness invitations.
The available data limit our analysis to the hearing level and prohibit
individual-level causal inference (Fig. 1). Nevertheless, an analysis a the
aggregate level provides detailed insight into the congressional debate
on climate change legislation by disclosing who was granted access to
contribute their views and can reveal aggregate-level links between FFI
funding and contrarian witnesses. Specifically, we can analyse if mean
FFI lobbying at the time of the hearing and mean campaign contribu-
tions received by the MoCs on the committee holding the hearing
positively correlate with the proportion of contrarian witnesses that are
invited to testify at cap-and-trade hearings.

2. Material and methods

The following sections summarise the data and methods used in the
study at hand.

2.1. Data

Data from multiple sources were combined for this analysis. The
following sections describe which data was used and how it was handled
for this analysis.

2.1.1. Congressional hearings
We obtained 12090 congressional hearings held from the 108th and

the 111th Congress (2003–2010) by scraping the govinfo database (U.
S. Government Publishing Office, 2022). To narrow down the data to the
relevant hearings on climate change or cap-and-trade legislation, we
established three criteria. To be included a hearing had to:

A) mention either the term climate change or global warming,
B) contain a climate-focus keyword (Table A.3) in the title
– or –
contain more than ten cap-and-trade keywords (Table A.3) in the
text,
C) have at least one witness giving testimony.

We conducted a thorough evaluation of the relevance of the 255
hearings that ensued, excluding those only tangentially touching upon
carbon emissions cap-and-trade policies or climate science. This process
led to a final selection of 117 hearings.

2.1.2. Witnesses
Committees invite expert witnesses to testify at their hearings. We

identified 855 witnesses at the 117 hearings by extracting their names
and affiliations from the transcripts. These witnesses were categorised

using the Open Secrets coding system for federal lobbying, which in-
cludes 13 sectors and 134 subordinate industries (Center for Responsive
Politics, 2022c). We extended this system with three new categories:
“Individuals”, “International/Intergovernmental”, and “Nuclear En-
ergy”. Around 42% of witnesses were automatically classified by
matching their affiliations with the relevant industry’s list of lobbying
clients. The remaining witnesses were classified manually. The classified
witnesses were aggregated into eight categories (Fig. 2):

(1) Alternative Energy, includes producers of renewable energy like
solar, wind, and geothermal power, as well as renewable fuels
and nuclear energy (Clarke et al., 2022).

(2) Business & Services, encompasses consulting, legal, financial, in-
surance, and real estate firms, along with the service industry and
business associations.

(3) Carbon-Intensive Industry, represents agribusiness, manufacturing,
transportation, construction, and mining.

(4) Fossil Fuel Industry (FFI), covers electric utilities, the oil and gas
industry, and coal mining.

(5) Non-Profit Organisations, includes workers’ unions, think tanks,
civil society groups, and other non-profit organisations.

(6) Scientists, comprises university and government researchers,
including organisations like NOAA, National Laboratories, and
NASA.

(7) Government Officials, encompasses civil servants, public officials,
administrators, city and state officials, tribal governments, as
well as their councils, committees, commissions, and associa-
tions, and elected MoCs when testifying as a witness.

(8) Other, includes individuals, international or intergovernmental
representatives, and religious organisations.

Additionally, we identified climate change contrarians by cross-
referencing the witnesses with lists of known contrarians and CCCM
organisations (DeSmog, 2022b), along with a compilation of contrarian
organisations by Farrell (2016b). Finally, we manually pinpointed
contrarian witnesses who are climate change denialists, individuals who
have publicly contested the well-established consensus on anthropo-
genic climate change.

2.1.3. Committee members, campaign contributions and lobbying
For each hearing, we collected data about the committee holding the

hearing. We identified the serving MoCs using the Congressional
Assignment Data files (Stewart and Woon, 2017) and complemented this
information with OpenSecrets identifiers (unitedstates, 2022) for com-
mittee members, matched campaign contributions, including those from
the FFI, within the relevant two-year congressional term (Center for
Responsive Politics, 2022a), and included congressional lobbying ex-
penditures for the corresponding term, covering both total expenditures
and those specific to the FFI (Center for Responsive Politics, 2022d). The
FFI funds were subset using sixteen OpenSecrets codes specific to this
industry (Table A.4).

2.1.4. Variables
The unit of analysis for the models in this study is the hearings. The

dependent variable is the proportion of contrarian witnesses. The inde-
pendent (IV), control (CV), and cluster (CLV) variables (descriptive
statistics in Table A.5) are operationalised as follows:

(1) FFI campaign contributions (in $1 M): FFI campaign contributions,
in million dollars, received by all committee members during the
two-year congressional term of the hearing. We utilise contribu-
tions spanning the entire term as a proxy for the ongoing
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collaboration between industry donors and committee members,
capturing the potential influence associated with the promise of
future donations (IV).

(2) FFI lobbying (in $1 M): Fossil fuel industry lobbying expenditures,
in million dollars, during the half-year term of the hearing (IV).3

(3) Committee type: Committees with jurisdiction over any of the cap-
and-trade bills in the sample (Table A.1) are categorised as key
committees (IV for H1 and CV for H3).

(4) Majority: The party with majority status in both congressional
chambers (CV) at the time of the hearing.

(5) Committee: The committee holding the hearing (CLV).
(6) Time: The half-year term when the hearing was held (CLV).

2.2. Model specification

The proportion of contrarian witnesses is a binomial response vari-
able, representing the number of successes (contrarian witnesses) in a
sequence of trials (witness invitations to the respective hearing)
(Agresti, 2019). Accordingly, we model it with a generalised linear
model (GLM) with binomial link function. Model fit is assessed with the
squared Pearson correlation r2 of the empirical correlation between the
observed and predicted outcomes (Mittlböck and Schemper, 1996). Due
to the clustered nature of the data (hearings nested in committees/
hearings nested in time), the independence assumption may be violated.
Seeing that the contextual effects are not of interest here, the level two

clusters are considered noise that needs to be parcelled out (Huang,
2016). This is achieved by estimating two additional types of models,
first GLMs with HC0 cluster robust standard errors (sandwich estima-
tors) (Zeileis, 2006; Zeileis et al., 2020; Zorn, 2006) and second GLMs
using generalised estimating equations (GEE) (Hanley, 2003; Hardin
and Hilbe, 2013; Zorn, 2006). According to (Zorn, 2006) “the differ-
ences between GEE and more traditional GLM models with robust
variance estimates appear to be less important, at least for inference,
than are choices about the unit on which observations are grouped”.
With that in mind, we explored two potential clustering variables: the 18
committees as well as within time (15 half-year terms, as no relevant
hearings were held in term two of 2004). Additionally, we estimated
robust standard errors with multi-way clustering (within committees
and time). Lastly, we further assessed the robustness of our findings by
estimating models with a weighted version of the FFI campaign contri-
butions, giving additional weight to committee members from the ma-
jority party and with seniority status (Stewart and Woon, 2017, see
codebook for senior party member variable definition). Since all models
yield consistent results for the main effects and most control variables,
we only present the unweighted base model with classic and multi-way
cluster robust standard errors in the results section. The other models
can be found in the appendix (A.10). Testing has confirmed that the base
model with robust standard errors satisfies all relevant assumptions.

3. Results

The climate change debate in Congress clearly reflects the political
power dynamics (Fig. 3). Between 2003 and 2006 when both Congress
and the presidency were under Republican control, the debate simmered
along without any sharp peaks of activity. However, following the
transition of congressional power from Republican to Democratic hands
in 2007, the debate gained considerable momentum and maintained this
heightened level of activity throughout the subsequent congressional
cycle when Barack Obama won the presidency. This surge in the
congressional debate is evident through a substantial increase in climate
change and cap-and-trade policy hearings. While only 17 such hearings
were held in the four years from 2003 to 2006, this number rose to 100
in the following four years. Two distinct peaks of activity emerge: one
aligning with the first months of the Democratic Congress in early 2007
and coinciding with the release of the Fourth IPCC Assessment Report
(IPCC, 2007), and a second peak in 2009, surrounding the introduction
of ACES and the 2009 United Nations Climate Change Conference
(UNFCCC, 2022). Similar to the increase in hearings, there was a
noticeable uptick in the number of proposed cap-and-trade bills during
the Democratic–controlled Congresses. This rise in legislative proposals
was particularly pronounced immediately following the shift in
congressional power in 2007 and reflects the optimism towards passing

Fig. 1. The various ways of the FFI and the CCCM to influence Congress and the congressional debate. As indicated, not all important links are directly traceable. As
such, it is unclear which MoCs were lobbied and which MoCs invited whom to testify at the congressional hearings.

3 We did not subset lobbying expenditures by specific issues mentioned in the
lobbying report. While other research on climate lobbying has done so (Kim
et al., 2016; Delmas et al., 2016; Brulle, 2018), our focus here is solely on
lobbying by the FFI. It’s reasonable to assume that the majority of FFI lobbying
efforts are related to energy and environmental issues. Data limitations also
played a role; around 30% of FFI lobbying reports lacked specific issue de-
scriptions, with an uneven distribution over time (91%, 54%, 13%, and 7% of
reports had missing issue data in the 108th, 109th, 110th, and 111th Congress,
respectively). Excluding these contributions would introduce a systematic bias
into the analysis. Additionally, relying solely on a keyword search for cap-and-
trade might miss reports with vague issue descriptions, such as “Represented
the client on various energy and environmental issues.”. Examining lobbying
expenses rather than the number of filed reports reveals that the bulk of the
funding was allocated to lobbying activities associated with cap-and-trade bills.
To be precise, 87% of the expenses reported in only 50% of the 8300 lobbying
reports could be linked to cap-and-trade issues. Ultimately, it is assumed that all
contacts between FFI lobbyists and MoCs strengthen their relationship,
regardless of the specific issue discussed, thus increasing the chances of placing
a witness representing the FFI’s interest at hearings. It’s important to note that
subsetting the data by issue did not significantly alter the model’s conclusions.
The code used for this analysis is available for replication and further
exploration.
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climate legislation during that period.

3.1. Witnesses at cap-and-trade hearings

The surge in hearings after 2007 entailed a pronounced increase in
experts testifying at hearings during the 110th and 111th Congress. Yet,
the distribution across the eight witness categories remained surpris-
ingly stable (Fig. 4). Business, service and industry witnesses

consistently made up between 31% and 40% and thus, taken together,
constituted the largest group of witnesses. Notably, with 8%, alternative
energy witnesses only accounted for a small fraction of these industry
witnesses. Non-profit organisation witnesses, predominantly from
environmental groups, constituted between 17% to 26% of witnesses.
This proportion was highest during the 111th Congress, when the
Waxman-Markey bill was being debated, primarily driven by a rise in
contrarian witnesses from non-partisan and partisan non-profits.

Fig. 2. Witness overview: Step-wise witness aggregation from the Open Secrets industry affiliations (left) to subcategories (middle) and categories (right) with witness
counts in brackets.
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Scientists made up between 13% to 28% of witnesses, roughly a quarter
of which came from federal research agencies such as the National
Oceanic and Atmospheric Administration. The remaining witnesses
were mostly government officials, with only very few witnesses falling
into the Other category.

3.2. Contrarian witnesses

A total of 91 contrarian witnesses were identified, more than 10% of
all witnesses heard. Around 45% of these were industry witnesses from
the Business& Services (N = 16), Carbon-intensive (N = 12) and Fossil Fuel
(N = 11) industries. The large majority of these contrarian industry
witnesses were associated with business and trade associations and
other industry advocacy groups, e.g. the American Council for Capital
Formation, the Industrial Energy Consumers of America, or Edison
Electric Institute (Table A.6). Another 26% of the contrarian witnesses
represented conservative Non-Profit Organisations (in descending order:
American Enterprise Institute, Competitive Enterprise Institute, Heri-
tage Foundation, Cato Institute, Science and Public Policy Institute,

Business & Media Institute, Copenhagen Consensus Center, Freedom-
Works, National Black Chamber of Commerce). Lastly, 20% of
contrarian witnesses were contrarian Scientists employed at Universities
(and one non-profit research foundation) while the remaining 8% were
other known contrarians not affiliated with any specific advocacy group.
Importantly, these contrarian witnesses did not replace the FFI testi-
monies, as only twelve of the contrarian witnesses directly represented
FFI organisations, while the remaining 79 contrarian witnesses were
affiliated with other CCCM organisations.

The mean proportion of contrarians at hearings in key committees
(M = 14.4%, SD = 17.6) with jurisdiction over any of the proposed cap-
and-trade bills was significantly higher compared to hearings in other
committees (M = 5.9%, SD = 10.8), supporting H1 and indicating that
contrarians may get disproportionate access to key hearings (Welch one-
tailed two-sample t-test: t(113.96) = 3.21,p < .001).

Approximately half of the contrarians were climate change denialists
who had at some point publicly challenged the scientific consensus on
climate change. Despite the marginal nature of denialist views, there
were 45 denialist testimonies compared to 123 from conventional
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        Climate hearings per quarter Proposed cap & trade bills per year

Fig. 3. Quarterly number of climate change and cap-and-trade policy-related hearings from 2003 to 2010 (grey bars) and yearly number of cap-and-trade policy bills
proposed in the U.S. Congress.

Fig. 4. Proportion of testimonies per witness category for each of the four two-year congressional cycles from 2003 to 2010 (N = 855 witnesses). Absolute numbers
inside of each mosaic tile and category totals in legend. Categories in the plot follow the same order from top to bottom as in the legend.
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scientists (Fig. 5), meaning that for every three scientific testimonies, at
least one denialist testimony was heard.

The mean proportion of denialist testimonies (M = 27.7%, SD =

36.7) out of all scientific testimonies was significantly higher than the
proportion of scientists who hold denialist views within the scientific
community, both compared to the more conservative threshold of 18%
for Earth scientists questioning that climate change is caused by humans
(One-tailed one-sample t-test: t(66) = 2.15,p < .02), let alone the 3% of
experts in climate science (One-tailed one-sample t-test: t(66) = 5.50,
p < .001). This supports H2 that denialist views are over-represented at
cap-and-trade hearings. At hearings in key committees, the over-
representation was even more pronounced (M = 35.8%, SD = 39.0,
One-tailed one-sample t-test compared to 18%: t(43) = 3.02,p < .002;
compared to 3%: t(43) = 5.58,p < .001).

3.3. FFI funding over time

The energy and natural resources sector is the fifth largest lobbying
sector in the U.S. (Center for Responsive Politics, 2022e), spending
hundreds of millions of dollars on lobbying the U.S. Congress and
financing the election campaigns of (prospective) MoCs every year. In
the period from 2003 to 2010, FFI lobbying expenditures amounted to
$1.85 billion, corresponding to approximately 8% of all money spent on
congressional lobbying. The heightened efforts to pass climate legisla-
tion after 2007 are reflected in a marked increase in FFI lobbying (Fig. 6,
top).

After relatively constant FFI lobbying expenditures of around 7% of
total expenditures from 2003 to 2007, they increased to around 10% in
2008 and remained at that level up to and including 2010. Notably,
more than a quarter of these lobbying expenditures were made by only
five companies: Exxon Mobil, PG&E Corporation, Southern Co, Edison
Electric Institute and Chevron Corporation (Table A.7). Moreover, the
major contributors comprise FFI industry heavyweights, with all five
investor-owned entities responsible for the highest levels of historical
CO2 and methane emissions up to 2010 (Heede, 2014, Supplementary
material) heavily involved in federal lobbying during that period.

The same trend is observable for FFI campaign contributions to MoCs
running for reelection (Fig. 6, bottom). While the annual contributions
oscillate with higher contributions in election years, the overall trend is
positive. Around 56% of the $114 K FFI contributions were made to
MoCs on committees holding at least one cap-and-trade-related hearing.
They received significantly higher mean FFI campaign contributions (M
= 68499, SD = 98871) than other MoCs (M = 40463, SD = 65346;
Welch Two-Sample t-test: t(1509.7) = 7.5, p < .001), indicating a
careful allocation of FFI funds.

Narrowing the analysis down the committee members at the hear-
ings in this sample reveals that the FFI spent significantly higher sums on

supporting Republican committee members (M = $1.59 M, SD = 0.91)
compared to Democratic ones (M = $1.25 M, SD = 0.91; Welch Two-
Sample t-test: t(232) = 3, p < .01). The same holds for supporting
committee members on key committees (M = $3.27 M, SD = 1.86)
compared to the ones on the other committees (M = $2.05 M, SD =

1.16; Welch Two-Sample t-test: t(113) = 4,p < .001).
The largest campaign contributions to MoCs on cap-and-trade

related hearings were made by PACs, with the following top 5 contrib-
utors: National Rural Electric Cooperative, Koch Industries, Exelon,

Fig. 5. Denialist and conventional scientist testimonies by congressional term for all hearings (N = 107; left) and for hearings in key committees (N = 77; right), i.e.
committees with jurisdiction over one of the cap-and-trade bills. The bars show the percentage of the total denialist and scientist testimonies in each congress, with
the absolute number of testimonies at the top of each bar.
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ExxonMobil, and Florida Power & Light Co. (Table A.8). These findings
show that the FFI industry swiftly reacted to the potential threat of a
meaningful climate bill by increasing their lobbying activities as well as
their re-election campaign funding of MoCs, especially targeting MoCs
on the committees with jurisdiction over the very legislation.

3.4. Does FFI funding correlate with access?

Our models find a significant relationship between FFI funds and
access for contrarian witnesses to testify at congressional cap-and-trade
hearings (Table 1, RSE), supporting H3. We find a significant positive
association between FFI lobbying expenditures and the proportion of
contrarian witnesses across all our models, in clear support of H3a. The
picture is, however, more varied for the FFI campaign contributions.
While there is clear evidence of a significant positive effect of campaign
contributions in the House (Model 2), this effect is only significant at the
10% level in the Senate (Model 3), indicating mixed support of H3b.
However, a model for the Senate where campaign contributions were
weighted by committee member majority status and seniority finds a
significant positive effect on the proportion of contrarians testifying at
Senate hearings (Table A.9), indicating that contributing to campaigns
of powerful committee members may be a particularly successful
strategy in the Senate. Furthermore, the model predicts a significantly
higher proportion of witnesses when there is a Republican majority in
Congress. Similarly, we find a significantly higher proportion of con-
trarians at hearings held by key committees with jurisdiction over
climate legislation compared to other committees in the Senate, while
the same does not hold for the House, providing more nuanced support
for H1.4

Note that the cluster robust standard errors are noticeably smaller
than the naïve standard errors. This phenomenon occurs when there is
negative within-cluster correlation, for example “when individuals
compare [sic] for a scarce (and fixed) set of resources, the speaking time
of one individual is at the expense of another individual (i.e. ’one’s pain
is the other’s gain’)” (Nielsen et al., 2021). In our model, interest groups
are competing for a limited number of spaces to testify at hearings. This
competition is exacerbated by the aim to represent a range of opinions,
making it less likely that similar witnesses will be called multiple times
by the same committee or within the same half-year term. Another
explanation could be that advocacy groups temporarily reduce their
efforts to get a specific witness to testify after a successful invitation. The
fact that naïve standard errors are markedly different from the cluster
robust ones confirms that the former are biased due to the cluster non-
independence. Consequently, only the robust standard errors should
be interpreted.

While all independent and control variables in the model for the
entire Congress (Model 1) are significant, their effect sizes vary
considerably.5 The model predicts the largest effect for the congressional
majority status, indicating a 19.5% rise in the proportion of contrarian
witnesses in a Republican-led Congress compared to a Democratic-led
one, holding all else constant. Following closely is the effect of FFI
lobbying expenditures, with a predicted increase of 17.4% when varying
the lobbying expenditures from the minimum to the maximum. The
committee type ranks third in terms of effect size with a predicted in-
crease in contrarian witnesses of around 9.3% in key compared to other
committees. Lastly, the smallest effect is predicted for the FFI campaign
contributions with an increase of only 5.8% when varying the campaign
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4 Model 1 re-estimated excluding campaign contributions and lobbying ex-
penditures by USCAP members stayed virtually the same (Table A.10).

5 The effect sizes were measured as the difference in the predicted pro-
portions of contrarian witnesses, calculated as marginal means (Lüdecke, 2018)
when varying the variable of interest from the minimum to the maximum
observed value or by category while holding all other variables constant at the
mean.
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contributions from the minimum to the maximum. Fig. 7 illustrates the
predicted proportion of contrarian witnesses for different combinations
of the independent and control variables.

4. Discussion and conclusion

Taken together, these results are akin to a puzzle that gradually re-
veals an image but is still missing a good part of its pieces – lost in the
black box of congressional policy-making. From 2003 to 2010, cap-and-
trade legislation took centre-stage in the congressional debate, backed
by a multitude of stakeholders and further supported by a Democratic
majority in both congressional chambers. Simultaneously, the organi-
sations standing to lose the most from binding emissions limits
dramatically intensified their attempts to influence Congress, increasing
both their campaign contributions and lobbying expenditures. The
campaign contributions reveal that the money reaches exactly the right
people, as MoCs on committees holding these hearings receive
comparatively much higher contributions from the FFI than other MoCs,
especially on the key committees. While this evidence is consistent with
the finding that lobbying efforts will be carefully targeted, this finding
must be interpreted with caution, as lobbying expenditures cannot be
traced to individual MoCs – the first missing piece. We also find that
these contrarian and denialist witnesses have an especially high pres-
ence in the key committees with jurisdiction over one or more of the cap-
and-trade bills proposed at the time, indicating that the CCCM manages
to get their people exactly into the right places to maximally obstruct
climate legislation. Importantly, these witnesses cannot simply invite
themselves but rather get granted access by committee members, at least
some of whom received a meaningful proportion of their campaign
contributions from the FFI (up to 35%). Yet again, seeing that it is not
public who exactly invited these witnesses, we cannot directly link these
invitations to the FFI funds – the second missing piece. More generally,
in line with an extensive literature on interest groups and lobbying
transparency (see, for example, Holman and Luneburg, 2012), these
results speak to the ways in which a lack of transparency in legislative
processes undermines efforts to support meaningful action on climate
change by making it difficult – if not impossible – to assess interest group
influence and hold legislators accountable.

We are thus left with only a birds-eye view and yet our general

findings paint a clear picture: the more money the FFI spends on
congressional lobbying activities, the more climate change contrarians
get to testify at hearings debating climate legislation. We need to tread
carefully here to avoid committing an ecological fallacy. The available
aggregate data does not allow us the infer that FFI money directly
bought access for contrarian witnesses at the individual level. There is
no way to know if the interest groups spending money on lobbying are
spending this money to lobby the specific MoCs that end up inviting the
contrarian witnesses. It is useful, however, to consider exactly what an
ecological fallacy in this case would imply: namely that MoCs are un-
affected by FFI lobbying or even less likely to invite contrarian witnesses
the more they get lobbied by the FFI. It could even be the case that only
MoCs that were not at all lobbied by the FFI invited contrarian wit-
nesses. However, this notion seems to lack common sense, not least
because it would be unreasonable for the FFI actors to continue investing
their money and time if they did not achieve any results with their
actions.

In any case, we can conclude that on average the more money the FFI
spent on lobbying activities, the more contrarian witnesses were granted
access to hearings on cap-and-trade and we argue that this played an
important role in blocking the passage of any cap-and-trade legislation.
Throughout the entire eight-year period contrarians were able to testify
and made up around 10% of all testimonies. In addition, we find a
distinct over-representation of denialist voices, with one denialist tes-
timony being heard for every three scientific testimonies. At hearings in
key committees, this over-representation was even higher, with one
denialist testimony being heard for every two scientific testimonies, far
exceeding the proportion of denialist views in the peer-reviewed liter-
ature. Akin to the false balance bias in the news media (Boykoff and
Boykoff, 2004), this constitutes an information bias making a scientific
debate beyond dispute appear contested and creating uncertainty
around the veracity and severity of climate change. Yet it is not only
science denialists that constitute the problem, as more subtle tactics
employed by other contrarians such as proclaiming that climate solu-
tions will not work (Coan et al., 2021) or reiterating other discourses of
climate delay (Lamb et al., 2020) may be equally (if not more) detri-
mental to climate legislation. Consistent with previous scholarship
(McCright and Dunlap, 2003; Brulle, 2018), we find that contrarian
witnesses originate from a range of business and non-business interests,
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suggesting that contrarian voices are not only over-represented in the
scientific discourse but also over-represented among actors in key po-
sitions of power across a range politically influential sectors. Further,
considering the competitive advantage of defenders of the status quo in
Congress (Baumgartner et al., 2009), it is essential to acknowledge that
one in ten voices potentially dismissing the need for climate legislation is
a considerable force in the ongoing struggle for attention and prioriti-
sation in Congress. To gain further insight into the debate, the next step
is to analyse the contrarian testimonies in-depth and assess how widely
contrarian claims are spread throughout the entirety of testimonies.

We acknowledge that a multitude of factors will have contributed to
the defeat of the Waxman-Markey bill, for example, the fact that the
Democrats never truly appear to have championed cap-and-trade in
their floor speeches at the time, while the Republicans vigorously argued
against it (Guber et al., 2020). Yet, we believe that the continuous and
targeted presence of contrarian and denialist voices at congressional
hearings on cap-and-trade legislation is a testament to the efforts of the
FFI to obstruct binding emission targets and that these efforts likely
played a decisive role in hindering the legislation. To date, the defeat of
cap-and-trade has been effective and lasting. Few cap-and-trade bills
were introduced after 2010 (Price on Carbon, 2020), none of which
gained much traction. FFI lobbying expenditures declined since peaking
in 2010 (Center for Responsive Politics, 2022f), suggesting that there
was no threatening legislation to oppose, and business continued as
usual. Still, no federal binding emissions limits have been introduced,
and while coal production has approximately halved since 2010, natural
gas production has seen a 55% increase and crude oil production more
than doubled (EIA, 2022a; EIA, 2022c; EIA, 2022b). While the U.S. has
re-joined the Paris Agreement under President Biden in 2021, and
committed to Nationally Determined Contribution targets for 2030 that
are deemed “almost sufficient”, there remains sizeable gap in climate
action in the US, which means that the policies currently in place do not
suffice to meet the proclaimed domestic target (Climate Action Tracker,
2023). As the price of inaction rises with every passing day, meaningful
action is more pressing than ever.
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