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ABSTRACT

This two-part paper details the arguments and evidence that have been marshalled by both climate scientists and social scientists to critique the
current procedures and methodologies deployed by the Intergovernmental Panel on Climate Change (IPCC) and the United Nations Framework
Convention on Climate Change (UNFCCC) to represent the risks of anthropogenic forcing and a continuation of business-as-usual. In the first part,
the rationale for moving from an atmospheric stabilisation target to an average surface temperature target is explained. This is followed by a
discussion of the IPCC’s representations of nonlinear behaviour in relation to climate forcing, and the problems associated with using a single
temperature target in assessing climate risk. An outline is then provided of efforts to define what can or should constitute physical, biological and
socio-economic indicators of dangerous anthropogenic interference (DAI). The paper reviews the IPCC’s representations of sea-level rise to illustrate
the argument that it continues to take insufficient account of the paleoclimate record and improved methods of modelling. Part 1 concludes by
arguing that the IPCC continues to under-represent the risks associated with DAL In the second part, the rationale and methodologies for recon-
figuring international climate governance are discussed in more detail. Part 2 argues that the currently dominant model of international policy-
making is primarily an outcome of compromises made by governments under pressure from powerful polluting industries and their business allies. It
is argued that the political economy of international climate governance has produced systematic biases in the kinds of expertise and evidence that
national governments deem appropriate for consideration via the IPCC and UNFCCC frameworks, along with the relative importance that is ascribed
to them. Drawing on the research of climate scientists and social scientists, some suggestions for how to restructure and refocus the activities of the
IPCC, UNFCCC and climate governance more generally are canvassed, including the necessity of creating far more interdisciplinary and demo-
cratically accountable structures of expertise for climate policy-making at the national and supra-national levels. Part 2 concludes with a discussion
of the kinds of reforms which could be undertaken to reduce the ability of incumbent actors to shape climate policy and politics to their advantage.

1. Introduction

Part 1 of this paper outlined the development of international standards for avoiding dangerous anthropogenic interference (DAI)
based on research from the natural sciences. It pointed out that responsibility for assessing nation states’ compliance with Article 2 of
the United Nations Framework Convention on Climate Change (UNFCCC) lies with individual nation states, but very few have
developed principles that could inform such assessments. The paper’s primary focus was a summary of the arguments made by climate
scientist critics that DAI has already been occurring across multiple biological and physical parameters for more than a decade. They
argue that the gravity of the risks associated with a continuation of business-as-usual have not been given sufficient attention in
successive assessment reports by the Intergovernmental Panel on Climate Change (IPCC). According to these scientists, the relevant
research has either been de-emphasised or ignored in the highly technical publications of Working Group I, or remained embedded
within those reports without receiving due consideration in the summaries for policymakers compiled by Working Groups II and III. In
addition to these procedural criticisms are methodological criticisms: although the scenario modelling of climate risk by the IPCC has
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improved over the last decade, it remains inadequate because it still does not take sufficient account of nonlinear behaviour, obser-
vational evidence for calibration, or the paleoclimate record as a historical control. This has led to a growing disjunction between how
climate risk is characterized and interpreted by many climate scientists, and how the IPCC selects and represents relevant research
findings in its summaries for policymakers. Part 1 outlined the problems associated with restricting international ambitions to global
average surface temperature targets of 1.5 °C and 2 °C, and the kinds of procedural and methodological reforms that could be instituted
to make them more focused and effective in reducing emissions. However, the ‘external’ political factors that contributed to these
developments were not explored in detail in Part 1.

Part 2 of this paper is primarily concerned with exploring such ‘external’ factors, and how they have contributed to shaping the
scope of climate change communications by the IPCC, as well as the procedures for determining the emissions attribution framework
established by the UNFCCC. It argues that the political economy of international climate governance developed since the late 1980s
has contributed to the narrow range of expertise and evidence deemed appropriate for inclusion in IPCC processes, along with the
relative importance that is ascribed to certain kinds of expertise and evidence. The paper contends that the currently dominant model
of international policymaking in relation to climate change is primarily an outcome of compromises secured by the governments of the
major developed and developing countries that have been produced under systematic pressure from powerful polluting industries and
their business allies that are located in those countries. With the IPCC’s primary focus on summarizing and evaluating research from
the earth sciences and economics, critical and contextual perspectives and approaches continue to be excluded, an outcome which
favours the interests of economically dominant industries and businesses. Social scientists’ systematic examination of changes to
expert inputs into IPCC processes over the last decade indicate that neither national governments nor the IPCC administration have
been sufficiently responsive to such criticisms (Hulme and Ravetz, 2009; Bjurstrom and Polk, 2011; Beck, 2011, 2012; Chan et al.,
2015; Corbera et al., 2015; Luton, 2015; Flgttum et al., 2016; Ford et al., 2016; Okereke, 2017; Minx et al., 2017; Obermeister, 2017,
Deves et al., 2018; Wohlgezogen et al., 2020). These studies indicate that the kinds of expertise incorporated into IPCC processes, the
representations of climate risk by Working Group III in successive IPCC summaries for policymakers, and the entities that are currently
deemed responsible for mitigation and adaptation under the UNFCCC are three areas that require significant reform.

Although there clearly are procedural hurdles to achieving such reforms, a largely neglected contributing factor to the inertia of the
current system is the role of the climate change counter-movement (CCCM) in shaping the assessments of, and responses to, climate
risk by national governments. The role of the CCCM in shaping international climate governance processes is therefore a key focus of
this paper. Three of the countries in which the CCCM has been well-documented to have had a disproportionate influence on con-
servative elites and government policy play a major role in the international climate change negotiations. It is no coincidence that the
governments and ruling political parties of these countries promote the continuation of the coal, oil and gas industries to 2050 and
beyond, and are themselves major consumers and producers of fossil fuels. These countries’ national governments have acted as
spoilers in the international climate negotiations over many years under multiple administrations. The success of fossil fuel and other
polluting interests to shape the international climate governance regime to suit their own interests has arguably contributed to the lack
of enthusiasm for reform of the IPCC, the minimization of risk representations in its summaries for policymakers, and the lacklustre
responses that have so far been elicited from most nation states via the UNFCCC (cf. Tully, 2005; Pearse, 2007; Lewandowsky et al.,
2015; InfluenceMap, 2016, 2019; Hoppe and Rodder, 2019).

Drawing on the work of climate scientists, social scientists and humanities scholars, suggestions for how to restructure and refocus
the activities of the IPCC, UNFCCC and climate governance more generally are canvassed, including the necessity of creating more
interdisciplinary and democratically accountable structures of expertise for climate policy-making at the national and supra-national
levels. It is argued that the past successes of polluting industries in delaying climate action need to be acknowledged and countered in
climate policy deliberations more generally. For strategic and geopolitical reasons, not only will ongoing reconfigurations of the modes
and sources of knowledge informing the IPCC’s risk assessments be required, but revision of the articles informing the UNFCCC to
acknowledge the disproportionate influence on international policymaking of nation states with rich fossil fuel resources. The paper
concludes with a discussion of the kinds of reforms which could be undertaken to reduce the ability of incumbent actors to shape the
policy and political landscape to their advantage.

2. The modes and sources of knowledge currently informing climate governance

Since the earliest phases of industrialization, political and commercial elites have recognized that, when dealing with controversial
areas of government decision-making that involve significant scientific content, if they are able to limit policy inputs to supposedly
‘apolitical’ technical issues, they can clothe their politically contentious policies and actions in the mantle of ‘objectivity’ (cf. Barnes,
1985; Backstrand and Lovbrand, 2007; Bauer, 2009; Malm, 2016; Thorpe, 2017; Thorpe and Figge, 2018). Because they have an
overwhelming advantage in marshalling such technical expertise over less well-resourced critics, rivals and opponents, it is relatively
simple for them to shape technical inputs into decision-making in their own favour (Barnes, 1985). A long-standing criticism of both
the IPCC and UNFCCC is that because they are not quarantined from such influences, their current structures too easily lend themselves
to promoting policies and programs grounded in the principles of neoliberal economic dogma, including emissions trading, the so-
called ‘Clean Development Mechanism’, and other supposedly ‘low cost’ economically-focused policies (cf. Okereke, 2007; Castree,
2009; Paterson et al., 2011; Lohmann, 2017; Paterson, 2019).

Because most of the policy responses by national governments to anthropogenic forcing have been framed with reference to IPCC
findings and recommendations (IPCC, 1990, 1990a, 2001, 2007, 2007a, 2007b, 2007c, 2013, 2013a, 2014, 2014a, 2014b), it is
strategically important that more determined efforts be made to reform the structure and functions of the IPCC to reflect the range of
expert knowledge and experience that currently exists. Content analysis of successive IPCC reports has revealed that its three working
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groups are dominated by the advice of earth scientists and economists (Bjurstrom and Polk, 2011; Carey et al., 2014; Corbera et al.,
2015; Callaghan et al., 2020; Einecker and Kirby, 2020): a situation that prevails to this day (Tables 1-6). This is despite calls by
researchers from the interpretive social sciences and humanities for well over two decades to open up the policy process to multiple
disciplines and forms of expertise. A significant number of these scholars have persuasively argued that as long as the current situation
prevails, the IPCC’s assessments of anthropogenic climate change and its recommendations for action will remain seriously inadequate
(Shackley and Skodvin, 1995; Shackley and Wynne, 1995; Shackley, 1997; Hulme, 2010; Hulme and Mahony, 2010; Carey et al., 2014;
Blue, 2015; Flgttum et al., 2016; Ford et al., 2016; Minx et al., 2017; Deves et al., 2018; Obermeister, 2017; Okereke, 2017; Thorpe and
Figge, 2018; Einecker and Kirby, 2020).

If carbon-intensive industries and national governments are able to restrict disciplinary inputs into the IPCC primarily to the
contributions of physical scientists and economists, who lack any specialized knowledge of politics, sociology, anthropology, history,
literature, art or ethics, they can arguably better fashion the highly technical content of IPCC communications to suit their interests.
Those interests are well served by the epistemic culture of physical scientists, which tends to be narrowly technically focused and to ‘err
on the side of least drama’ (Brysse et al., 2013; cf. Hansen, 2007; Lahsen, 2013). Consequently, although there are serious deficiencies
in the methodologies used by the IPCC to evaluate and represent the current state of climate change research, these deficiencies can in
part be attributed to the asymmetrical power relations brought to bear upon its constitution by nation states representing those
polluting interests.

It is therefore not credible to attribute the inadequate responses of nation states to IPCC risk assessments as the product of a
‘knowledge deficit’ amongst policymakers and the governments they serve. Fossil-fuelled elites have been able to place normative and
financial constraints on the kinds of research on anthropogenic forcing of the climate that receives funding and recognition. They have
also been effective at ensuring those officials who represent their countries at the international level are adept at restricting the kinds of
knowledge and expertise that inform policy- and decision-making in the climate governance space (Pearse, 2007; Hein and Jenkins,
2016). In other words, these officials do not suffer from a surfeit of knowledge, but rather, are engaged in motivated reasoning
informed by values and preferences which are aimed at closing down the debate, rather than opening it up (Stirling, 2008; cf. IPCC,
2014: 165; Blue, 2015).

If we are prepared to accept that the political interests of powerful nation states have played a decisive role in climate risk com-
munications, it is pointless to insist that climate scientists should be ‘shouting more loudly’ about the potential risks. It is not pointless,
however, to call for reform of the disciplinary approaches and methodologies that are used to represent those risks to governments and
the public through the IPCC, and by extension, the UNFCCC. It is also not pointless to argue for reform of the kinds of people
empowered to represent our nations in these bodies, especially with regard to conflicts of interest in both the IPCC and UNFCCC, as
well as the influence of major corporations and economically dominant nation states on UNFCCC deliberations (Bartlett Quintanilla
and Cummins-Tripodi, 2018; Aronoff, 2018).

3. Expanding the range and integration of expertise in IPCC assessment processes

Climate-related research has proliferated across multiple disciplines over the last few decades, providing policy-makers, govern-
ments, business, industry and civil society actors an extraordinary array of intellectual resources to inform both mitigation and
adaptation measures. But ever since anthropogenic climate change became a focus of global attention in the late 1980s and inter-
national negotiations to reduce emissions began in the early 1990s, the geosciences have dominated the policymaking process
(Tables 1-6). Given the lack of research that had been undertaken on climate change prior to this period, and the need for governments
to better understand the contribution of human activities to the relevant processes, it is understandable why the geosciences should
have initially been preferred by governments as their main source of scientific advice, and that within the geosciences, climate
modelling should have been accorded preeminent status: a status which continues to be reflected in successive IPCC reports (cf.
Shackley and Wynne, 1995; Edwards, 2010; Paterson, 2019; cf. Callaghan et al., 2020). All of the IPCC’s reports have prominently
featured climate modelling, and the findings of all three working groups are heavily reliant on it for their key observations, scenario
projections and recommendations.

Sociologists of science Simon Shackley and Brian Wynne noted long ago that political and policy elites are attracted to climate
modelling because of its quantitative foundations, its predictive capabilities, and its easily digestible graphic representations of data
(Shackley and Wynne, 1995). However, because most of the advice provided by geoscientists through the IPCC involves specialised
technical discussions of complex probabilistic and statistical data, the interpretation of that data requires skills and knowledge that are
very unevenly distributed, not only among policy- and decision-makers, but amongst academics more generally, as well as non-
government organisations and the population at large. Consequently, the wisdom of continuing to maintain such a narrow disci-
plinary focus using highly technical and difficult-to-interpret representations of climate risk in international climate governance has
long been questioned by scholars involved in climate-related research outside the geosciences, who call for a much greater diversity of
disciplinary and epistemic inputs into climate change research and policymaking (Shackley and Skodvin, 1995; Shackley and Wynne,

Table 1
Discipline representation in IPCC assessment reports 1 — 6 Working Groups I-III, 1990-2018.
Natural Sciences Engineering & Technology Agricultural Sciences Social Sciences Medicine & Health Humanities
65.9% 26.1% 10.3% 10.1% 1.9% 0.9%

Source: Callaghan et al. 2020: 122.
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Table 2
Emphasis of scientific fields in IPCC Assessment Report 3, Working Groups I-III, 2001.
Geosciences ~ Meteorology  Environmental Social Multi- Biology  Energy & Medicine  Oceanography  Agriculture
Science Sciences disciplinary Resources
Sciences
20% 20% 16% 12% 9% 9% 6% 3% 3% 2%

Source: Bjurstrom and Polk (2011): 9.

Table 3

Breakdown of social science contributions by discipline in IPCC Assessment Report 3 Working Groups I-III, 2001.
Economics Environmental Science Geography Planning & Development Other
39% 35% 16% 4% 6%

Source: Bjurstrom and Polk (2011): 9.

Table 4

Gender & Discipline Representation in IPCC Assessment Report 5 Working Group III, 2014.
Female Economists & Engineers ~ Social Scientists ~ Physical, Natural & Applied Scientists ~ Environmental Humanities
Researchers Scientists Scholars
18% 56% 22% 16% 4% 2%

Source: Corbera et al. (2015): 98.

Table 5
Discipline Representation in IPCC Assessment Report 5 by Coordinating Lead Authors in Working Groups I - III,
2014.

Working Group I Almost all natural scientists

Working Group II 39 natural scientists (incl. 5 engineers)

25 social scientists
0 humanities scholars
Working Group III 12natural scientists
23social scientists (incl. 20 economists, 1 geographer, 1 political scientist)
Ohumanities scholars

Source: Carey et al. (2014).

1995, 1996; Sunderlin, 1995; Malone and Rayner, 2001; Godal, 2003; Yearley, 2009; Hulme and Mahony, 2010; Bjurstrom and Polk,
2011; Castree, 2014; Ford et al., 2016; Lohmann, 2017; Paterson, 2019).

One cultural factor militating against such reforms has been the epistemological divide between the descriptive sciences and the
interpretive social sciences and humanities, whereby incumbent researchers representing the dominance of the former disciplines
argue that the latter are unhelpful to the task in various ways and therefore oppose reform (Malone and Rayner, 2001). There are,
nonetheless, several compelling reasons why the geosciences should not be given continued primacy in the international policymaking
process [see Fig. 1]. Perhaps most significantly, the continued privileging of the earth sciences in IPCC processes is problematic
because it legitimates the framing of anthropogenic forcing as an environmental problem, rather than a social problem, which in turn
downplays the normative, cultural and political dimensions of the issue (Bjurstrom and Polk, 2011: 14; cf. Yearley, 2009; Hulme and
Mahony, 2010). Because it is based on probabilistic projections of future scenarios which require further interpretation to convey their
full implications, the ability of climate modelling to provide policy- and decision-makers with tangible, compelling evidence of the
need to act decisively in the present is arguably lacking. Although its quantitative basis may appeal to the technocratic and rationalist
biases of policy- and decision-makers, it is just as subject to selective (mis-)representation and political influence as any other form of
expert knowledge in contemporary societies (Shackley and Wynne, 1995; cf. Pielke, 2007; IAC, 2010; O’Reilly et al., 2012; Curry,

Table 6
Discipline Representation in IPCC Assessment Report 5 by Methods Chapter for Working Group III, 2014

Working Group III, Chapter 3 15 Coordinating Lead Authors, Lead Authors & Reviewers
Coordinating Lead Authors:2 economists
Lead Authors: 7 economists
2 philosophers
1 anthropologist (economic)
Reviewers: 3 economists

Source: IPCC (2014).
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Climate Modelling

Other geosciences

Economics

Other physical sciences

(incl. palaeoclimatology?)

Life sciences

Other positivist social sciences

(limited to a handful of disciplines)

Fig. 1. The international climate policy pyramid of expertise.

2013; Stavins, 2014; Luton, 2015). For example, although the IPCC has acknowledged to some extent the technocratic fiction that it is
possible to make hard and fast distinctions between facts and values, it has not been so open to acknowledging that once science
escapes the laboratory, it is thoroughly imbued with politics. Nor has it been open to acknowledging that many bureaucrats conceal
their value judgements and preferences behind the conceit of ‘rational administration’ (Luton, 2015). The IPCC is therefore susceptible
to the charge that it is engaged in what Roger Pielke calls ‘stealth issue advocacy’, which is characterized by efforts on the part of the
expert to conceal his/her advocacy of certain ‘solutions’ behind an objective claim to neutrality, unsullied by values or politics (Pielke,
2015). This issue will be taken up later in relation to the promotion by the IPCC of NETS and economic instruments as preferred policy
responses to anthropogenic disruption of the Earth’s climate.

The inclusion of economists in the IPCC’s deliberations, along with the more recent concession to include a handful of philosophers
and anthropologists, does not go nearly far enough to address the aforementioned concerns. It is also fundamentally at odds with
observations concerning Mode 2 forms of knowledge developed by Gibbons et al. (1994), and post-normal science by Funtowicz and
Ravetz (1993). Both argue that policymaking processes focused on complex issues with high decision stakes and urgent requirements
for action need to be transdisciplinary in constitution and democratic in orientation. As John Broome noted in relation to his con-
tributions to IPCC Working Group III with one other moral philosopher, ethical considerations came very close to being completely
removed from AR5’s ‘Summary for Policymakers’ due to the objections of a single nation (Broome, 2014). The last time such issues
were discussed in any detail in an IPCC report was almost twenty years ago (IPCC, 2001a: 365-6; cf. Hulme and Ravetz, 2009; Beck,
2012).

The current narrow disciplinary base from which the IPCC draw its expertise has not only resulted in the significance of obser-
vational data, the nonlinear behaviour of the climate and the paleoclimate record being consistently overlooked and/or minimized in
the publications of Working Group III and in its summaries for policymakers (Glikson, 2012, 2019), it has emboldened the IPCC to
develop and advocate efforts to combine economic modelling with probabilistic analyses of the biophysical evidence via ‘integrated
assessment models’ (IAMs): a deeply contentious approach informed by questionable assumptions resistant to revision, and which tend
to significantly underestimate the potential costs of delay and inaction (cf. Dietz et al., 2007; Mastrandrea and Mach, 2011; Paterson,
2019). Such approaches are emblematic of the reductionist and technocratic disciplinary composition of the IPCC, which endorses
incremental and voluntary change and supposedly low cost but universally applicable economic ‘solutions’. It lacks the theoretical
sophistication to recognize the importance of incorporating different disciplinary approaches, problem definitions, and user values and
perspectives, or how to successfully weave them together (Adler and Hirsch Hadorn, 2014). The IPCC needs to be restructured in such a
way that it is not only enabled to better represent the biological and physical evidence that DAI is already happening, it also needs to be
empowered to represent the geographic and cultural diversity that exists in our societies, and the specificity of the socio-economic
consequences of not acting sufficiently swiftly to avert the worst possible outcomes (Ford et al., 2016).

The adoption of more networked and interdisciplinary forms of policy input is more likely to produce the kind of socially relevant
knowledge that can bridge the gulf which currently exists between scientific experts, decision-makers and the public, than a
continuation of the current hierarchical format (Shackley, 1997). Implementing such reforms will require the integration of disciplines
from within and outside the physical sciences into all three of the IPCC’s current working groups (cf. Hulme and Mahony, 2010; Hulme,
2010; Curry and Webster, 2011; Bjurstrom and Polk, 2011: 14-16; Ford et al., 2016; Obermeister, 2017; Strzatkowski, 2018). Because
the interpretive social science and humanities disciplines are able to evaluate qualitative phenomena and identify alternative
developmental pathways they should be given much greater prominence (Malone and Rayner, 2001).

4. Climate governance and the asymmetrical power of incumbent polluting interests

A long-standing strategy to delay action on climate change by conservatives in the United States, Canada, Australia and elsewhere
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has been to polarize the debate by attacking and misrepresenting climate scientists’ findings on the basis that the ‘science is uncertain’,
and that acting too swiftly to reduce emissions will ‘damage the economy’ (Beder, 2000; Hoggan and Littlemore, 2009; Oreskes and
Conway, 2010; McCright and Dunlap, 2010; Brulle et al., 2012; Brulle, 2014, 2018; Sapinski, 2015). Investigative journalists and
researchers from multiple social science disciplines have documented the close financial and ideological ties between these critics and
carbon-intensive industries in those same countries (e.g. Hamilton, 2007; Farrell, 2015, 2019; Aulby and Ogge, 2016; Mayer, 2017).
There is now a substantial and growing body of research in the social sciences detailing the organizational sophistication and extensive
influence of the climate change counter movement (CCCM) in the United States and Canada (McCright and Dunlap, 2010; Antilla,
2005; Eilperin, 2007; Jacques et al., 2008; Hoggan and Littlemore, 2009; Brulle, 2014, 2018; Miller and Dinan, 2015; Farrell, 2016,
2019; Carroll et al., 2020). A number of studies have documented the activities and membership of similar (and related) counter
movements in Australia (Pearse, 2007; Lucas, 2020; Wilkinson, 2020) and the European Union (Bartlett Quintanilla and
Cummins-Tripodi, 2018). The main industries involved in funding these activities are the coal, oil, gas, automobile, electricity, cement,
mining and aluminium industries, i.e., the same industries responsible for two-thirds of carbon dioxide and methane emissions since
1850 (Heede, 2014). Major corporations within these industries have actively sought to undermine fair discussion of any of the
relevant issues through a range of diversionary and delaying strategies (Beder, 2000), including the framing of media coverage
(McKnight, 2010; Bacon and Nash, 2012; Shehata and Hoffman, 2012; Cook et al., 2017), and covert efforts to shape the policies and
actions of national and regional governments (Hamilton, 2007; Pearse, 2007; Mayer, 2017; Bartlett Quintanilla and Cummins-Tripodi,
2018; Aronoff, 2018; InfluenceMap, 2019; Lucas, 2020).

It is no coincidence that so-called ‘climate scepticism’ is most visible and influential in those countries whose economies remain
heavily dependent on the extraction and burning of fossil fuels, and in which receptive conservatives have had their perceptions of
climate science primarily shaped by ‘ignorance-building strategies’ (Hornsey et al., 2018; cf. Proctor and Schiebinger, 2008; Jacques
etal., 2008; McKewon, 2012). The primary aim of such strategies is to provide individuals and the groups which support them with the
financial and discursive resources to deny the validity of the climate sciences, delay the transition to low and zero emission tech-
nologies, and continue investments in, and subsidies for, polluting, dangerous and unsustainable activities. Significantly, this has
included systematic efforts to produce favourable outcomes for carbon-intensive industries through the international institutions and
negotiations most directly associated with global climate change governance, i.e. the IPCC and the UNFCCC. However, apart from
Working Group III's Technical Report in 2001 (IPCC, 2001a: 46, 365-6, 619), there has been no substantive discussion of any of these
issues in successive IPCC assessments. Nor has this research informed more general discussions at the intergovernmental level con-
cerning the organisation of either the IPCC or UNFCCC and the influence exercised by these groups on the structures, functions and
effectiveness of international climate governance (Readfearn, 2018).

The obvious motivation for the fossil fuel industry’s financing of the CCCM and their opposition to meaningful action on climate
change is the fact that the extraction and burning of fossilized energy sources are responsible for at least 57% of historic GHG emissions
(IPCC, 2007: 36-7). If only 90 fossil fuel and cement producers are responsible for almost two-thirds of historic carbon emissions since
1850 (Heede, 2014), and only 20 fossil fuel companies are responsible for more than one-third of all carbon emissions since 1965
(Taylor and Watts, 2019), there is clear motivation for the companies concerned to limit any moves to rein in that contribution and
hold them responsible for it. Carbon-intensive industries and their business and political allies have long recognized that the kinds of
systemic changes required to mitigate anthropogenic forcing are not only likely to disadvantage them over the medium to longer term,
but lead to their diminution and possibly their demise (Fletcher, 2012). Perhaps unsurprisingly therefore, we find strong empirical
evidence from the United States and Australia that they have significantly ramped up their campaigns of lobbying, misinformation and
denial over the last decade or so (Miller and Dinan, 2015; Hein and Jenkins, 2016; Brulle, 2014, 2018; Farrell, 2015, 2016, 2019;
Lucas, 2018, 2020).

A recent detailed empirical study has revealed that ‘the organizational power within the [climate] contrarian network [is] pre-
dicted by ties to elite corporate benefactors’ (Farrell, 2015). As the research cited above clearly demonstrates, most of these bene-
factors are dominant corporations in fossil fuels and other polluting industries which have successfully enlisted politically-aligned
mining and energy corporations, think tanks, media outlets, business and industry associations, academics and politicians to their
cause. There is ample evidence from the United States, Canada and Australia of the fossil fuel and resource extraction industries’ efforts
to promote climate change denial, finance initiatives which promote the opposite of their publicly stated pledges, and engage in efforts
to suppress views perceived to be contrary to their interests (cf. Leggett, 2001; Hoggan and Littlemore, 2009; Oreskes and Conway,
2010; Janko et al., 2014; Supran and Oreskes, 2017; Carroll et al., 2020; Lucas, 2020).

There is also a long and well-established history of national governments within the United States, Australia, Japan, Canada, Saudi
Arabia, China and India acting as spoilers within the UNFCCC negotiations, and exerting their influence in the name of ‘economic
practicalities’. These seven countries are responsible for well over half of the world’s carbon emissions (Ghosh, 2019). Five of the seven
are the world’s leading fossil fuel producers (Swann, 2019), and all of them remain heavily dependent on fossil fuels for their energy
needs. The biggest publicly-traded oil and gas firms that are based in these countries must reduce their combined production by over
one-third over the next two decades in order to meet world climate commitments (Climate Action Tracker, 2019). It should therefore
come as no surprise that many credible accusations have been made by participants in international governance negotiations that these
same nation states and the transnational corporations located within them have prevented the endorsement of scientific findings and
policy proposals which they deem unfavourable (Eilperin, 2006; US House of Representatives, 2007; InfluenceMap, 2016, 2019).
There is also a substantial body of credible evidence that, since the mid-1990 s, peak industry bodies such as the Global Climate
Coalition, Australian Industry Greenhouse Network and the International Emissions Trading Association have been successful in
having the unfavourable contents of IPCC summaries for policymakers removed or rewritten to cast their own failures in a more
favourable light (Leggett, 2001; Tully, 2005; Eilperin, 2007; Pearce et al., 2018; Pearse, 2007; Monbiot, 2007; Gitlin, 2007; Wasdell,
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2007; Herro, 2013; Ahmed, 2014; Stavins, 2014; Aronoff, 2018).!

By ensuring that they continue to control the rules of the energy game (Bichler and Nitzan, 2017), the world’s major oil, coal and
gas companies have carefully orchestrated global fossil fuel dependence over more than a century (Mitchell, 2009). There are strong
grounds for concluding that, as a result of these activities, the current civilizational order and the global power structures which it
sustains cannot be maintained without fossil-fuelled forms of production and consumption (Di Muzio, 2012, 2015; Malm, 2012, 2016).
Major global corporations in the fossil fuel industry and other highly capitalized sectors of our economies have developed a range of
techniques for ensuring their influence on government policy- and decision-making remains strong.

A recent study by InfluenceMap has revealed that the five largest publicly owned oil and gas companies (i.e. BP, Shell, ExxonMobil,
Chevron and Total) have spent more than $200 million a year since the signing of the Paris Agreement ‘in direct lobbying to tackle
global warming’, i.e. more than $1 billion over five years (InfluenceMap, 2019). Although these activities constitute less of a problem
in a well-functioning democracy, in a weak regulatory environment in which dominant corporations are the main contributors of
policy advice to governments, it is their interests which predominate in most circumstances (Mikler, 2018). More than fifteen years
ago, the legal scholar Stephen Tully documented the means by which the strategic objective of the fossil fuel industry ‘to prevent or
favorably shape regulatory development [within the UNFCCC] has been inadvertently assisted by an incoherent business voice’, by
which he meant those business interests that stand the most to gain from maintaining the status quo have managed to dominate the
proceedings (Tully, 2005). This has also been true in Australia for more than two decades (Pearse, 2007; Wilkinson, 2020). Although it
was only two years ago that a Shell executive openly boasted that his industry group had written some of the wording of the final
declaration in Paris (Aronoff, 2018), this topic has so far received no focused attention within the IPCC and UNFCCC deliberations
(Readfearn, 2018).

5. Consequences of the undemocratic influence of polluting industries on climate governance

Pluralist democratic theory holds that if diverse interests are to be equally and adequately represented, strong, transparent and
accountable institutions are required (cf. Held, 2006; Schattschneider, 1960; Lindblom, 1977, 1979). However, to the extent that
different countries’ political and economic systems have succumbed to neoliberalism, their climate and energy policies can be ex-
pected to reflect the dominant corporate interests within that country. This is because it is an axiom of neoliberalism that the private
sector can always perform social and economic functions more efficiently than the public sector. It follows from this axiom that the
private sector will always provide the best advice, including advice relating to climate and energy policy (Springer et al., 2016). The
best resourced and organized to provide that advice are the most highly capitalized global corporations in the energy and resources
industries and the countries in which they are located (Mikler, 2018). These same entities have been actively pursuing and achieving
major concessions with respect to tax regimes, environmental regulations, labour conditions, and investment and infrastructure
concessions at the international level for decades. The most insidious and anti-democratic influence which they exercise is conducted
covertly through individuals serving as public officials but who are effectively acting on behalf of corporate players (cf. Hamilton,
2007; Pearse, 2007; Mayer, 2017; Farrell, 2016, 2019; Brulle, 2018; Bartlett Quintanilla and Cummins-Tripodi, 2018; Lucas, 2020).

This situation has arguably arisen because dominant groups and individuals in our societies have been enabled by our judiciaries
and legislatures to use their political and financial power to block and sabotage efforts to make governing institutions more democratic
(Nitzan and Bichler, 2012). In Australia, these structural biases are well illustrated by political donations. It was recently revealed that
between 2013 and 2016, the coal industry provided $3.7 million in officially declared donations to the governing Liberal, National and
Labor parties, obliging all three parties to look favourably upon any requests it made of governments (Slezak, 2016). However, it is
possible that significantly larger sums of money from the fossil fuel industry have been flowing into party coffers for many years.
Federal political donation laws have allowed the sources of more than half of the private incomes of the Liberal and Labor parties to be
concealed from the public (Edwards, 2017). During the last federal election in 2019, the fossil fuel industry’s declared donations to the
major parties were $1.89 million (Karp et al., 2020). According to 350.org, the fossil fuel industry received $2,000 in subsidies for
every $1 it donated to the major political parties (Slezak, 2016), which may be an exaggeration given the amount of ‘dark money’
flowing into political party coffers. In the 2018-19 financial year, the major parties received more than $100 million in political
donations which remain hidden from public view, and more than $1 billion in undisclosed income since 1999 (The Centre for Public
Integrity, 2020). Australia’s Centre for Public Integrity has also found that Australian state and federal governments have cut $1.4
billion from the budgets of accountability institutions since 2010, from $4.8 billion to $3.4 billion (The Centre for Public Integrity,
2020a). In such a poorly regulated environment, the opportunities for undemocratic influence, graft and corruption remain strong.

Most natural scientists have neither the motivation nor the inclination to engage with any of this research, which was a primary
motivation for the author’s efforts to publish in this journal. Nor are natural scientists trained to recognize the existence of asym-
metrical power relations and the subtle ways in which political and financial power is routinely exercised in contemporary societies.
However, there is no good reason why the IPCC and its research community should continue to ignore this research and exclude it from
consideration. Furthermore, rather than confronting the necessity of radically reducing fossil fuel consumption over the next two
decades and publicly acknowledging the undemocratic influence of the fossil fuel industry on international climate governance, the
IPCC has instead placed its faith in the (not-yet-realized) potentials of ‘negative emission technologies’ (NETs) — a.k.a. ‘geoengineering’
— to achieve the required emission reductions (Johnston 2017).

1 According to Aronoff (2018), ‘IETA is a business lobby comprised of corporations including fossil fuel producers that pushes for “market-based
climate solutions,” including at United Nations climate talks.”
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According to climate scientist Kevin Anderson, the IPCC’s scenario database in 2015 contained 400 scenarios that met the global
climate goal, well over three-quarters of which assumed large contributions to decarbonisation from NETs (Anderson, 2015). It should
be remembered that the original rationale for pursuing the development of ‘drawdown technologies’ was to ensure that the 2 °C target
is not exceeded before the end of the century due to inertia in the climate system and the precipitation of cooling pollutants from the
atmosphere, which were initially estimated to be masking the atmospheric temperature rise by around 0.5 to 0.8 °C (Hansen et al.,
2000, 2013). Recent research has revised this figure to -0.9 °C (Xu and Ramanathan, 2017), indicating that were it not for this masking
effect, we would have already crossed the 2 °C threshold. Drawdown technologies as initially conceived were intended to bring
emissions down after they had been stabilized at 1990 levels, not as a substitute for mitigation and stabilization. It is difficult to
understand why the significance of this point seems to escape some natural scientists.

The IPCC’s faith in technologies which do not yet exist as a means of avoiding DAI arguably demonstrates that the fossil fuel in-
dustry has had, and continues to have, a disproportionate and unhealthy influence on the IPCC, which routinely engages in stealth
advocacy of economic instruments and other ‘climate solutions’ without acknowledging their politically contentious implications.
Consequently, in order to acknowledge its undemocratic influence in global climate change deliberations, the IPCC should be required
to incorporate into its research the many studies which demonstrate the linkages that have been explored in detail in the literature
cited above. Furthermore, even though many scientists are aware that ‘special interests’ have been a significant factor in delaying
major reforms of international climate policy and governance, the scientific community as a whole needs to acknowledge that special
interests are not the same as the collective or public interest, and that some special interests are currently dominating the international
policy agenda and therefore need to have that influence significantly curtailed.

6. Opening climate governance to structural reform

National governments have built the legitimacy of their climate change policies and support for specific emission reduction targets
on the evidence substantiated and promoted by the IPCC. They are therefore reluctant to acknowledge the credibility of scientific
evidence that has not received the IPCC ‘stamp of approval’ (Hoppe et al., 2013). Nor are they keen to countenance in the deliberations
of IPCC working groups the validity of any critical research from outside the physical and biological sciences and a handful of eco-
nomics professions, along with some token social scientists from philosophy and anthropology. Given the institutional and commu-
nicative constraints outlined previously, which favour a continuation of current processes, there are strong grounds for concluding that
it is not in the short-term political interests of certain powerful nation states, or the disciplines and professions which benefit from the
existing structures, to undertake reform of either organization.” Nor is it in their short-term interests to publicly endorse research from
outside the IPCC framework which might oblige their governments to commit to socio-economic changes which most of them are
extraordinarily reluctant to accept.

These attitudes betray a willingness to sacrifice the good of the many for the benefit of a very small minority. In ‘ordinary’ cir-
cumstances, the majority of the population may be willing to tolerate such behaviour, but such tolerance becomes increasingly
problematic as the stakes get higher. The IPCC and UNFCCC, for all their merits and achievements, are flawed institutions to the extent
that they have been captured by those industries and nations which are not prepared to change their habits and instead continue to
oppose the kinds of changes necessary to avert future catastrophes. It is therefore necessary to create some rules of distance and in-
dependence in both organisations to render them both more democratic and accountable to the world’s citizens and other living
beings.

To follow are a handful of suggestions for reform of both bodies which speak to three critical issues: how international targets for
emission reductions are framed, how the IPCC’s working groups are configured, and how the UNFCCC characterizes climate risks and
requires different entities to be accountable for their GHG emissions. There is a vast and proliferating critical literature in the hu-
manities and social sciences that discusses climate change governance, much of which has already been cited, which could be pro-
ductively applied to the task (see also: Falkner et al., 2010; Tol, 2010, 2011; Curry and Webster, 2011; Curry, 2011, 2013; Eckersley,
2012; Beck et al., 2014; Ervine, 2014; Kallbekken et al., 2014; Hjerpe and Nasiritousi, 2015; Beck and Mahony, 2018). This literature
should be a topic of systematic review in any revised structure of the IPCC and UNFCCC, because it would reveal many useful insights
for achieving the kinds of transformational changes that will be required. The emergence of new research capabilities proffered by
bibliometrics, big data and machine learning make these tasks easier (cf. Janko et al., 2014; Minx et al., 2017; Einecker and Kirby,
2020; Callaghan et al., 2020).

With regard to how the IPCC’s working groups are configured, many of the problems with risk representation by the IPCC outlined
in Part 1 could arguably be overcome by restructuring its consultative framework to include inputs from traditional knowledge
practitioners, first responders, and a greater diversity of academic disciplines, while corralling its findings and communications from
the veto powers of self-interested nation states (cf. Lindblom, 1979; Ford, et al., 2016; Hulme, 2010; Hoppe et al., 2013). Suitably
trained teams of humanities and social science scholars working with natural scientists are arguably more likely to translate complex
scientific data and probabilistic analyses into forms that are convincing and useful to policymakers, other researchers and the public,
than teams consisting predominantly of natural scientists and economists (Bjurstrom and Polk, 2011; Paterson, 2019). Such inter-
disciplinary teams are also less likely to ‘err on the side of least drama’ when communicating potential risks and the possible outcomes
of inadequate responses (Brysse et al., 2013).

2 See Jordan (1994) on the difficulties of achieving organizational reform of the Global Environment Facility.
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IPCC contributing author, Eduardo Zorita, has suggested that the selection of personnel and the governance structures under which
Working Group I operates should be completely independent of governments, and directly elected by the members of national and
transnational scientific organizations (Zorita, 2010). The former director of the Tyndall Centre for Climate Change Research, Mike
Hulme, has made a more radical suggestion, i.e. that the IPCC be completely dissolved and its three current functions separated into
three institutions that act relatively autonomously at different scales and with different foci. Hulme proposed that one of these new
institutions should be international in its organization and focused on global science. It would operate in a similar fashion to Working
Group [, but instead of producing comprehensive reports every six years, its primary function would be to produce a larger number of
regular reports that focus on topics of particular salience and urgency (Hulme, 2010). Hulme’s suggestion regarding the structure of
the second working group is that it would consist of five to ten related institutions located at the regional level which are focused on
cultural, economic, and development issues. It would draw on a much greater range of expertise, knowledge and scholarship than the
first group, and involve a consortium of national governments, civil society organizations and businesses. The third group would be
focused on policy analysis, consisting of a global panel of 50 to 100 experts ‘with interdisciplinary skills and a diverse analytical
capacity’. It would ‘undertake focused and rapid (6-12 months) analyses of specific proposed policy options and measures that have
global significance.” These could be brought forward by NGOs, UN bodies, national governments and businesses, or combinations of
different groups and institutions (Hulme, 2010; cf. Hoppe et al., 2013).

A different kind of innovation which the IPCC could undertake that would arguably help it win public support and therefore
political approval to make broader reforms would be the creation of an independent deliberative body of international citizens. They
would be fully briefed about each of the different working groups’ reports, and empowered by the UNFCCC to represent the working
groups’ findings to the public in a wide range of forums. They would be completely independent of political interference by nation
states and global corporations and funded by compulsory contributions from those same entities. Funding would be based on a moving
three-year average of each entity’s GHG emissions, with candidates selected randomly by region from a pool of self-nominated in-
dividuals who meet certain eligibility criteria determined through democratic deliberation.

With regard to how the UNFCCC characterizes climate risks and requires different entities to be accountable for their emissions, the
compromised state of its governance structures is well illustrated by the efforts of various countries to subvert its original intent by
gaming the complexities in reporting and accounting associated with the Kyoto Protocol. One of the most egregious examples of such
efforts involves successive Australian delegations to the COP negotiations, which have in most cases been informed and driven by fossil
fuel and other polluting interests (Pearse, 2007; Wilkinson, 2020). The developed countries collectively agreed to reduce their
emissions by an average of 5% against 1990 levels over the five-year period between 2008 and 2012 (UNFCCC, 2011). But, due to the
failure of the US to ratify the treaty, and various concessions made for Australia, Japan and a handful of other developed countries to
increase their emissions over the reporting period, that commitment reportedly fell to an average of —4.2% relative to the base year
(Olivier et al., 2011: 24-26). Even though it was argued at the end of the reporting period that the target would be, or was actually, met
(e.g. Olivier et al., 2011: 26), it is difficult to evaluate the quality and accuracy of the data provided by nation states and the different
methodologies for calculating emissions which they have deployed. For example, apart from the fact that Australia’s climate nego-
tiators controversially and repeatedly sought (and won) modifications to the Kyoto accounting rules, such as the infamous ‘Australia
clause’ (Hamilton and Vellen, 1999; Alberici, 2009; Stephenson, 2009; Purtill, 2015), there are significant inconsistencies in Aus-
tralia’s reported emissions year on year, and evidence that it did not meet its Kyoto obligations without engaging in ‘creative ac-
counting’ (Hamilton, 2015; cf. Talberg and Meinshausen, 2015; Maraseni and Reardon-Smith, 2019). Most recently, in an effort to win
another undeserved concession from the international community, Australia has been seeking to use what it is calling its ‘Kyoto credits’
(sic) to help it achieve its 2030 Paris commitments (Kuramochi et al., 2017).

Rather than repeatedly capitulating to special pleading from developed nations, reform of the UNFCCC charter and articles should
be informed by recent research in the physical and social sciences which points to the need to reconsider some fundamental issues
concerning how the current international climate governance regime is configured. For example, what further measures should be put
in place to standardize how GHG emissions are recorded and reported by nation states and large emitters, and how can citizens and
neighbouring nations be confident that those measurements are relatively comprehensive and accurate? Why is it not possible to hold
nation states responsible for their historic emissions? Would it make sense from an equity and ethical perspective to hold nation states
responsible for the embodied emissions of their imports and exports? What levels of responsibility should be attributed to state- and
privately-owned energy firms and other carbon-intensive entities such as metals processing and cement production for their historical
emissions? Is it time to start imposing trade sanctions and financial penalties on recalcitrant nation states and transnational
corporations?

Given the reluctance of most nation states to conduct research which explores the normative dimensions of climate risks and the
associated dangers to their socio-economic systems, it is also essential to create new regional and national structures of governance
which systematically integrate relevant insights from the interpretive social sciences and humanities, as well as the expertise of health
professionals, indigenous knowledge practitioners, first responders and other ‘unaccredited experts’ (Collins et al., 2019). Opening up
the policy process to such inputs will significantly broaden the knowledge base and political impetus for action. It can thereby enable
the implementation of context-dependent, socially just and ecologically sustainable reforms using techniques such as adaptive
management (Holling, 1978, 1993; Walters, 1986, 1997; Arvai et al., 2006) and adaptive governance (Brunner et al., 2005; Brunner
and Lynch, 2010; Adler and Hirsch Hadorn, 2014; cf. IPCC, 2014, 2014a, 2014b, 2019, 2020).

The challenge for the social sciences and humanities scholars who are engaged in climate-related research is to develop more
systematic methods for evaluating and learning from existing scholarship, synthesizing those insights collectively within and across
relevant disciplines, and integrating them into solutions-oriented policy frameworks and options across multiple portfolio areas (Minx
et al., 2017; Callaghan et al., 2020). This is certainly one area in which the natural sciences can provide models and lessons for the
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social sciences and humanities. If the impetus for the creation of such governance structures cannot be built at the national level
through conventional parliamentary politics, those processes need to be sidestepped and created de novo by civil society actors in
concert with those businesses, industries and political parties that are convinced of the necessity for change.

7. Conclusion

Current international policy processes enable the minimization of how climate risks are represented by downplaying some of the
more severe risks and failing to emphasize the speed at which many of the changes are occurring. As long as policymakers continue to
be primarily dependent on earth scientists and economists to provide them with the parameters of climate risk, unfiltered by non-
science disciplines and forms of knowledge, we are unlikely to see the full spectrum of risks being openly discussed and planned
for. Because the earth sciences have dominated IPCC research since the inception of both the IPCC and the UNFCCC, the culturally-
conditioned reticence which is a feature of physical science training has acted as a dampener on communicating to policymakers
and the public how genuinely alarming are many of the findings of their research. It has become increasingly apparent that reducing
international ambitions to an accounting exercise quantifying molecular flows through the biosphere’s various layers has enabled
nation states to shirk their international obligations by engaging in various obfuscatory, delaying and denial strategies, while the sheer
abstraction and technical complexity of the sciences relied upon militates against their full comprehension by policymakers and the
public. Thus, if we want to have some hope of averting the worst possible consequences of DAI, the UNFCCC must be reformed to
minimize the veto powers of major polluting nations and corporations, while the IPCC (or its replacement) needs to be reconfigured to
include regional committees, citizen and professional representatives, and genuinely interdisciplinary research teams chosen through
a range of deliberative democratic processes.

Despite their public pronouncements acknowledging the science and the need to act decisively, most of the nation states which
should be more proactive at reducing the risks of DAI remain wedded to pathways of development which will, to the contrary, further
exacerbate it. However, unlike much of the literature on the topic which routinely cites ‘rent-seeking’ and ‘special interests’ as causal
factors in slowing progress on climate action but seldom explores the implications, this paper has drawn on a large and growing body of
scholarship which primarily attributes this disjunction to the actions of powerful incumbent actors at the supra-national and national
levels which continue to benefit financially and politically from obstructing the public communication of the relevant risks, and/or
downplaying their importance and significance. Calls for more diverse disciplinary and professional inputs into the expertise from
which the IPCC draws, together with greater democratic oversight of UNFCCC negotiations, can help to allay some of the problematic
and potentially dangerous practices which currently prevail in both organisations. There are many collaborative and interdisciplinary
models that can be drawn upon to inform these changes, most of which have been discussed in detail in the literature already cited.

A plurality of interests can only be represented fairly if different individuals, groups and institutions have some level of equality in
how their interests are acknowledged and expressed by governments. There is no equality of representation in countries where state
and regulatory capture is the norm. If the kinds of reforms discussed in this paper are to be achieved, deeper structural reforms of our
governing institutions are required, and that must of necessity focus on reducing the power of dominant corporations to shape gov-
ernment policy and expenditure across every domain of contemporary governance.
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