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1 Introduction 

Climate change has been identified as the “perfect moral storm”—global in nature 
with long-lasting intergenerational impacts (Gardiner, 2011) with a lack of the polit-
ical will necessary to address the issues. The anticipated damage that ecosystems and 
society will bear because of adverse climatic events will place a significant burden 
on people, societies, the environment and the global economy unless greenhouse gas 
(GHG) emissions are significantly reduced. While there is now, a dedicated move 
towards net-zero emissions through stated aspirations of various industries and the 
laws of some governments, there is still a need for a pressing upheaval of existing 
systems, if the world is to remain well below the 2°C target of the Paris Agree-
ment (UNFCCC, 2015) or the 1.5°C target outlined in the Special Report of the 
Intergovernmental Panel on Climate Change (IPCC, 2018a). 

Beyond the hard science, climate change has become much more than just an 
aggregation of scientific data from the natural sciences. As Hulme (2010a, 267) states, 
the adverse impacts of a changing climate include “political, social and psychological 
functions”, requiring important consideration of cultural interplays, value systems 
and regional differences that exist between the global north and south, and developed 
and developing countries.
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Integral to the global response to climate change are two international bodies. 
The first, the Intergovernmental Panel on Climate Change (IPCC), was established 
by the World Meteorological Organisation (WMO) and the United Nations Environ-
ment Programme (UNEP) in 1988. The IPCC serves as the core scientific advisory 
body delivering evidence-based climate policy recommendations from global scien-
tific data into international climate negotiations convened by the United Nations 
Framework Convention on Climate Change (UNFCCC). The UNFCCC comprises 
197 countries and entered into force in March 1994 with the aim of preventing 
“dangerous human interference with the climate system” (UNFCCC, 2015). Under-
standing the potential societal impacts of mitigation technologies and supporting 
science that unpacks the use of resources and practises across sectors is a key func-
tion of the advice from the IPCC. Such a process of providing independent scientific 
advice is also at the heart of technology assessment (TA). 

Here, we examine the structure, practises and methods of the IPCC as a legitimate 
scientific institution and its interplay with the global political decision-making forum 
of the UNFCCC and compare it with TA theory and practice. The principal aim is to 
investigate if such an institutionalised process of co-design, between governments 
and the researchers who gather scientific evidence for policymakers, could serve as 
a potential global TA model that can be applied to other global challenges. Through 
examining successes, shortfalls and some criticisms of the IPCC process, we identify 
how these challenges may be mitigated. We use TA analytical and impact frameworks 
(Belluci et al., 2002; Hennen et al., 2004) to investigate whether an image of legit-
imacy can be realised from a global governance perspective, and whether this can 
also help to build trust in science advice at the country and community level (Sanz-
Menéndez, & Cruz-Castro, 2019). In short, this chapter applies a critical lens to 
the IPCC as one potential global TA model, arguing for the inclusion of grass-
roots participatory TA alongside traditional governance and reporting frameworks 
to deliver holistic solutions to climate change outcomes, and ideally other global 
challenges. 

2 Technology Assessment 

There is a long history that outlines how TA aims to support policymakers, and ulti-
mately society, when making decisions surrounding the value of existing or emerging 
technologies and the potential risks and challenges they may present (Michalek et al., 
2014). Historically, it originated as a science-led policy consultation device within 
economically developed institutions (Scherz et al., 2019). Framed as neutral decision-
making advisories, immune from ideological or political interference, the use and 
prevalence of TA frameworks has varied across societal, geographical and temporal 
scales. This has resulted in a range of TA methods being developed over decades as 
a way of finding solutions to controversies and associated risks with the introduc-
tion of new scientific breakthroughs and technological innovations (Cruz-Castro & 
Sanz-Menedez, 2005).
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At its core, TA provides the knowledge and processes to help society cope with 
innovation and mitigate potential social and environmental risks in future. The focus 
on societal outcomes has mutually implicated a strong reliance on political elements 
and influences (Ladikas & Hahn, 2019; Van Est & Brom, 2012). In so doing, TA as 
a source of advice, “must compete—and try to co-exist—with many other sources 
of information that politicians, governments, bureaucrats or parliaments use” (Cruz-
Castro & Sanz-Menedez, 2004, 106). Competing sources of data for global prob-
lems like climate change are complex and require a global TA response at the 
corresponding scale. However, what often happens is that the experts that consti-
tute TA advisories and policymakers as target audiences, often disagree about what 
path to take (Ladikas, 2019). This may result in a standoff, total inaction, or inef-
fective untested solutions being implemented-often decided in efforts to win votes 
and remain in power rather than being truly solutions oriented as recommended by 
the science. Evidenced in the climate change domain, this can have dire and often 
irreversible consequences. 

The call for TA to be applied as a global model stems from the ever increasing 
need to address real-world problems through international cooperation and dialogue 
(Ladikas & Hahn, 2019). While some technological solutions have resulted in posi-
tive impacts, it is also evident that there can be unintended consequences across 
geographic regions of the world (Scherz et al., 2019). This is further influenced by 
the type of political system in which the technology is being deployed (i.e. liberal 
versus autocratic) and the country’s level of economic development,1 as this limits 
or enables capacity to respond. Van Est and Brom (2012) also refer to the importance 
of normative frames and an openness to consider and include alternative views as 
part of TA responses. Despite leading TA scholars acknowledging the need to bring 
together diverse cultural and societal nuances into a global framework (Ladikas & 
Hahn, 2019), there remains limited consensus on what a TA model at the global scale 
should look like, and how, or who by, it should be implemented. 

While global TA has merit for dealing with complex challenges, there is also 
some discussion about its inability to accommodate different levels of scale. For 
example, some concerns remain surrounding how the deployment of TA solutions 
transpire locally. Currently, TA remains a high-income state-driven pursuit in more 
economically developed regions of the world (Ladikas, 2019). While there is a clear 
need for a global TA framework that transcends socio-economic and neo-liberal 
considerations, there is also recognition that local problems will require solutions 
that exist beyond a global TA framework to “consider contextual circumstances and 
aid decision-making in different settings” (Ladikas, 2019). The EUROPTA analytical 
framework (Bellucci et al., 2002), with a focus on participatory TA, provides a 
starting point for identifying necessary elements of what may constitute a global 
TA framework. It does this through recognising the interplay between society and 
institutional contexts and how participatory systems are organised. The solutions,

1 The World Economic Situation and Prospects classifies all countries of the world into one of three 
broad categories: developed economies, economies in transition and developing economies. 
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outputs and corresponding advice generated from TA can be understood in terms of 
impact. 

The connotations applied to “impact” within TA are often described as subjective. 
For decades, TA scholars have strived to balance the need to reflect normative endeav-
ours without rigid expectations in the form of hard policy as its impact. Hennen et al. 
(2004) describe impact in the form of a three-dimensional typology aimed at policy-
makers that includes: (1) raising knowledge and/or awareness, (2) forming opinions 
and attitudes and (3) initialising action. 

Raising knowledge can be viewed as an increase in the visibility of technical 
knowledge, or a broad overview of potential societal outcomes as a consequence 
of a new technological development (Hennen et al., 2004). This is because it is 
important to understand the social impacts of advances in technology, rather than 
solely an assessment of implications through scientific data. This can be further 
extended to an exploration of existing policies and objectives (Hennen et al., 2004). 
Second, forming attitudes and opinions helps in agenda-setting through influencing 
public discourse or stimulating public debate. This is invaluable when the public 
and other stakeholders are exposed to new technology and ideas with a relatively 
high level of uncertainty. These can be further explored through participatory TA 
activities such as scenario constructions or deliberative processes, which both present 
imagined futures of the technology as well as meeting expectations of procedural 
fairness through democratic deliberation (Hennen et al., 2004). The third dimension 
to the proposed impact typology references initialisation of action that may result in 
policy development, delivery and decision-making. There are also pathways towards 
introducing new models of governance, process implementation and other tangible 
initiatives (Hennen et al., 2004). 

These understandings of impact aim to include varying outputs and lend them-
selves to a wider definition of impact: “Impact of TA is defined as any change with 
regard to the state of knowledge, opinions held, and actions taken by relevant actors 
in the process of societal debate on technological issues” (Hennen et al., 2004, 61). 
This is also true when considering climate change. 

Across the world, the public are increasingly exposed to the potential social and 
ecological impacts of climate change, with those countries least able to respond to 
climate change being the ones most vulnerable to its impacts (UNFCCC, 2020). 
To overcome this, there are a range of mitigation and adaptation solutions being 
generated, particularly, as the urgent need to mitigate GHG emissions becomes even 
more apparent (IPCC, 2021a). Some of these are challenging the status quo, or tradi-
tional ways of working, as well as associated cultural rituals. Given the complex 
and global nature of the climate crisis, a global TA response has been positioned 
as a necessary framework to address the corresponding risks. The IPCC offers a 
substantive global TA model that not only provides scientific advice to policymakers 
but may also be applied to other grand challenges. Understanding the influence 
of the IPCC and climate change on real-world outcomes requires further investi-
gation of the constructed and definitional nature of ‘impact’ as a consequence of 
distributed climate assessments. The impact of IPCC advice through Hennen et al.’s 
(2004) typology holds true for how advice is received and inserted into public debate,
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particularly when attempting to measure its influence on policy. Reflecting on the 
current state of play for climate change mitigation suggests the IPCC framework, 
while not perfect, provides one potential model for an effective global TA framework, 
as detailed below. 

3 The IPCC Model: Potential as a Global TA Framework 

3.1 History of the IPCC 

Established by the World Meteorological Organisation (WMO) and the UN Envi-
ronment Program (UNEP), the IPCC was endorsed by the UN General Assembly on 
6 December 1988. Its initial task, as outlined in UN General Assembly Resolution 
43/53, was to review and prepare climate change science and outline the ecological, 
social and economic costs of environmental degradation (IPCC, 2021b). The IPCC 
brings together scientists from approximately 80 countries across the world. Crit-
ical to its relevance to governments is its recognition as a government institution, 
as demonstrated in its name; “Intergovernmental”. The IPCC releases an update on 
the latest science every 5–7 years. The first assessment report (FAR) was released in 
1990, which “underlined the importance of climate change as a challenge with global 
consequences and requiring international cooperation” (IPCC, 2021b). The second 
reporting cycle was released in 1996, and directly guided decision-makers prior to 
the finalisation of the Kyoto Protocol in 1997. These were subsequently followed 
by a third report (2001) aimed at addressing adaptation, and a fourth report (2007) 
that laid the foundations for a post-Kyoto world. The fifth report, issued in 2013, 
directly advised what would become the Paris Climate Agreement on December 
12, 2015. Currently, in its sixth assessment period, the IPCC has recently produced 
“AR6 Climate Change 2021: The Physical Science Basis” from Working Group 
1 (IPCC, 2021a), along with technical papers, methodology reports and special 
summary reports (IPCC, 2021b). 

Throughout these periods of assessment, releases and reporting cycles, the IPCC 
asserts that their advice has accelerated peer-reviewed literature on climate science, 
increased public awareness, and fostered collaboration and participation between 
different actors to achieve the targets set by the global community. In its view, 
this consistently leads to international climate change decision-making and policy 
reforms (IPCC, 2021b). Notably, in 2007, IPCC authors, in conjunction with Al Gore, 
were awarded the Nobel Peace Prize “for their efforts to build up and disseminate 
greater knowledge about man-made climate change, and to lay the foundations for 
the measures that are needed to counteract such change”. There is possibly no higher 
recognition of their contribution and policy impact on the world.
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3.2 IPCC Structure 

The IPCC has a sophisticated structure which is integral to its success and oper-
ations. It comprises three core working groups: Physical science basis, impacts, 
adaptation and vulnerability and mitigation of climate change; and a Task Force 
Bureau that oversees the National Greenhouse Gas Inventories Programme (IPCC, 
2021c). The nature of these working groups in many ways resembles what has been 
described as expert TA, where experts come together to gather scientific informa-
tion in relation to an identified problem (Van Est & Brom, 2012). Using Hennen 
et al.’s (2004) typology, much of this early work would fit under the first stream of 
raising knowledge and awareness of the issues at hand. Each working group consists 
of lead authors, review editors, and chapter scientists who are tasked with collating 
and presenting relevant research. As experts in their own fields, IPCC authors have 
been approached by member governments to participate and, if accepted, volunteer 
their time to do so (IPCC,  2021c). There is also a large external cohort of government 
representatives and researchers who operate as expert reviewers, based on their fields 
of expertise. All of this is underpinned by a secretariat which coordinates the wider 
IPCC organisational, administrative, and planning matters. 

The IPCC 195 member governments, along with representatives from observer 
organisations, convene at least once a year (more during assessment cycles), in the 
form of Plenary Sessions. This government mechanism is known as “the Panel” and 
is critical to the overall functioning and success of the IPCC. “The Panel works by 
consensus to decide on the organisation’s budget and work programme; the scope 
and outline of its reports; issues related to principles and procedures of the IPCC; and 
the structure and mandate of IPCC Working Groups and Task Forces. The Panel also 
approves and adopts IPCC reports and elects the IPCC Chair, other members of the 
IPCC Bureau and the Task Force Bureau.” (IPCC, 2021c, 1). Whether the structure 
and mandate of the Panel can be replicated will be an important consideration for a 
global TA model. 

3.3 Processes 

The IPCC processes, and any subsequent reviews, are advised by a set of 10 
sub-principles (IPCC, 2018b). These include reaching consensus amongst working 
groups for decisions relating to procedures; deciding when IPCC findings are made 
official; matters relating to time-frames for participating actors; issues surrounding 
how reports are made available, by when, and in what languages; process scheduling; 
financial procedures; and how elections are conducted (IPCC, 2018b). The resulting 
processes can be understood in terms of (a) reporting, (b) writing and reviewing, (c) 
error protocol, (d) conflicts of interest, (e) funding, (f) communication, (g) gender 
and (h) observer organisations.
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Firstly, IPCC publications consist of three sub-channels to deliver climate advice. 
IPCC Reports include “Assessments, Synthesis and Special Reports, their Summaries 
for Policymakers, and Methodology Reports” (IPCC, 2021d). These are supported by 
technical papers and other materials inclusive of workshop proceedings and databases 
to assist other generational processes. Second, writing and review processes are 
subject to Review Editors that include the “consideration of the range of scientific, 
technical and socio-economic views” (IPCC, 2021d). Third, error protocols were 
introduced whereby concerns surrounding reporting can be investigated. Fourth, a 
conflict-of-interest component of the procedural process is designed to protect the 
legitimacy and integrity of the IPCC’s reporting and associated activities: “individ-
uals must disclose circumstances that could lead a reasonable person to question 
an individual’s objectivity, or whether an unfair advantage has been created, consti-
tute a potential conflict of interest.” (IPCC, 2021d). Fifth, IPCC funding is sourced 
from member organisations and parent bodies, the WMO and the UNEP. Further 
support is provided as in-kind contributions from governments providing experts to 
produce the advice generated by unpaid member-sponsored experts (IPCC, 2021d). 
Finally, communication constitutes who the audience is, that is, which policymakers 
are viewed as important in the global climate discussion and which are not. This can 
be problematic throughout the internalised decision-making process when selecting 
authors and editors (IPCC, 2021d). 

3.4 Technologies 

Relevant to any TA discussion about the IPCC are the technologies being assessed. 
Within the IPCC there is a focus on both mitigation and adaptation, which means there 
are a range of technologies being examined. With mitigation, the IPCC reports synthe-
sise the latest peer-reviewed information on each of the technologies and the scenarios 
which model their potential deployment, to make an assessment on their potential 
for effective GHG mitigation. Most of the work to assess these technologies, i.e. the 
early TA component, is undertaken by other reputable external bodies, including the 
International Energy Agency (IEA), the International Renewable Energy Agency 
(IRENA) and various other regional or country-specific researchers and research 
groups. This TA work tends to be funded by the different bodies who are subse-
quently referenced within the reports. However, at times the UNFCCC will issue 
calls for specific technological reviews to inform their work. The range of technolo-
gies for mitigation includes renewable energies such as solar, wind, biomass, biofuels, 
nuclear energy, energy storage, hydrogen and other more contentious technologies 
such as carbon dioxide capture, utilisation and storage. 

Work is also undertaken specifically around technologies for developing coun-
tries, through the United Nations Sustainable Energy for All (SEforAll), for example. 
These programmes tend to focus on technologies for improving energy access and 
reducing harmful effects of more polluting and inefficient technologies (e.g. biomass 
cookstoves and kerosene lamps), prevalent in many developing countries. Coupled
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with this work, is the identification of necessary government support and trialling the 
effectiveness of various financial mechanisms to achieve greater technology deploy-
ment. Most of the SEforAll work is funded from philanthropic organisations and 
large aid initiatives such as UK Aid and USAid Power Africa. 

For adaptation, the technologies can include anything from new land management 
practises, livestock systems and management of their ruminants, agroforestry, irriga-
tion efficiencies, waste management and more novel technologies such as molecular 
biology, genome modification, new marine and freshwater flora and fauna and so 
on (de Coninck et al., 2018). The specific types of TA activities vary, depending on 
the level of technological development, where the TA activity is being undertaken, 
and what the assessment need might be. All of this information feeds into specific 
country targets. 

4 Climate Change State of Play 

Following the Paris Agreement, all countries were obligated to set national targets 
known as Nationally Determined Contributions (NDCs), which outline the ways in 
which they will reduce their GHG emissions. NDCs have been “at the heart of the 
Paris Agreement” (UNFCCC, 2021), and represent the initialising action stage of the 
typology of impacts discussed earlier (Hennen et al., 2004). It is the responsibility of 
each member country to set targets to reduce emissions at the nation state level and 
report these through the UNFCCC every five years. Other critical elements relate 
to adaptation, finance, transparency and accountability mechanisms for emissions 
trading. 

Despite all these processes, the world continues to do poorly in delivering the goals 
and targets required by the Paris Agreement. Today, the world is 1.1°C warmer when 
compared to pre-industrial levels, and on a decadal average in 2020, was 1.24°C above 
pre-industrial level (IPCC, 2021a). This clearly requires an immediate coordinated 
global response, as often highlighted by the UNFCCC and other concerned scientists 
(UNFCCC, 2020; Union of Concerned Scientists, 2020). More recent climate data 
also underscores the urgency for mitigating climate change and to stay within the 
Paris Agreement targets of limiting global warming to 1.5°C, or at most 2°C, and 
achieving carbon neutrality by 2050 (UNFCCC, 2021). The International Climate 
Energy Related Developments Review (UNEP, 2020) and others have determined 
that emissions have continued to rise since the Paris Agreement and are mostly 
attributed to the burning of fossil fuels (Le Quéré et al., 2021). 

While there is some optimism that certain countries are projected to make posi-
tive inroads towards decreasing their emissions, there is consensus that no country 
is doing enough to keep temperatures well below the required 2°C increase (IPCC, 
2018a). Even with the countries who committed to the Paris Agreement fully imple-
menting their NDCs, the world is falling well short of meeting the required GHG 
emissions reduction (Roelfsema, et al., 2020). This of course is leading to substan-
tial consequences for the environment and the global community (IPCC, 2021a). In
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particular, the most vulnerable and marginalised people, who are least likely to be 
able to withstand the potential impacts of climate change, are unfortunately often 
the ones who are most exposed (UNFCCC, 2020; Rigoud et al., 2018). This places a 
burden on more developed countries to find solutions which, often, are technological 
in nature. 

Accelerating the support, advice and access to information provided to vulner-
able regions from wealthier states, which are tasked with fostering resilience across 
varying societal scales, is critical to mitigate climate change impacts. Such conclu-
sions have real-world implications for ecosystems and livelihoods when determining 
vulnerability and accountability. For example, while China remains the world’s 
leading emitter of carbon dioxide (CO2) emissions, contributing 28% of global emis-
sions, its contribution per capita remains relatively low, particularly when compared 
to the Organisation for Economic Cooperation and Development (OECD) nation 
states (Union of Concerned Scientists, 2020). This brings into question the respon-
sibilities of more developed regions when measuring per capita carbon emissions, 
and how best to ensure the necessary climate change action, by whom and at what 
level (World Bank, 2016; World Bank et al., 2016). 

In Europe, the European Parliamentary Technology Assessment (EPTA) network 
has undertaken a number of TA-focused activities in relation to climate change. 
Its 2015 report was designed to provide politicians with climate change informa-
tion containing “…new and rigorous insight on these challenging and far-reaching 
questions, generally not presented by medias in proper ways for political decisions” 
(EPTA, 2015, p.8). More recent activities have included the Norwegian Board of 
Technology’s focus on Norway’s emerging capacity to produce green hydrogen 
through the availability of cheaper sources of renewables (NBT, 2021). Germany 
continues to focus on energy efficiency in building construction to discern adequate 
cost–benefit results (TAB, 2021). And, Greece has been working on tools for inves-
tigating the effects of natural disasters arising from climate change (GPCRT, 2019). 
Despite activities such as these, progress on mitigation remains low. 

5 Reflections on the IPCC Model: Successful or Not? 

Given the slow progress towards mitigating climate change impacts, there is an oppor-
tunity to unpack the interplay between the IPCC and the global political decision-
making processes and the policy implementation of the UNFCCC and nation states. 
Acknowledging both the IPCC’s successes and shortcomings provides an opportunity 
to understand whether the structure of the IPPC model could be more successfully 
developed into one possible global TA framework to be applied across multiple grand 
challenges. It evokes the question whether building such a model of trust and legit-
imacy through global science can better serve advisory outcomes for international 
policymakers, and ultimately broader society, around contentious issues. 

Indeed, it has been a global success that an assessment of scientific data and tech-
nology to combat climate change was cooperatively established in the form of the
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IPCC. Certainly, there have been more nuanced successes when measured against 
the impact typology outlined by Hennen et al. (2004). The first, raising knowl-
edge, can be evidenced through the visibility of technical knowledge via the reports 
that are created and distributed to policymakers and made accessible to the public. 
Second, these reports are regularly inserted into public debates surrounding action on 
climate change by various actors, including NGOs, community groups, journalists, 
industry and policymakers. Third, states have initialised action by making commit-
ments towards net-zero emissions as a consequence of IPCC reporting. These have 
manifested into policies that subsidise renewable energy projects at both a household 
and commercial scale, along with other mitigation and adaptation policies. However, 
are these successes enough? While these accomplishments can be understood and 
mapped to Hennen et al.’s (2004) impact typology, most countries which are signato-
ries to the Paris Agreement will miss their reduction targets. There remains a serious 
discord between softer impacts and initialising collaborative real-world policies to 
mitigate climate change, although this does fall outside the mandate of the IPCC. 

Although many are supportive of the IPCC/UNFCCC process, there remain some 
areas of contestation surrounding it. These include: lack of impact in achieving global 
emissions targets, mainly due to a lack of political will; the degree of autonomy the 
IPCC has when conducting a reporting cycle and communicating its findings; whether 
seeking consensus results in obscuring or making invisible the crucial differences 
between diverse global communities; the minor historical errors in reporting advice 
which diminished perceptions of the integrity of the advice at the time; and finally, 
whether the IPCC publications, at times, have been too technical, thus compromising 
their ability to be accessible to policymakers and other actors. These critiques aimed 
at the top-down model of the IPCC are expanded upon below. 

5.1 A Requirement for Increasing Impact Through Initiating 
Action 

The IPCC process was established to inform policy without being policy prescriptive, 
which is what allows it to gain support within government processes. However, a 
vacuum in mandatory oversight combined with the observed inability to initialise 
action at the global level, appears to be a major obstacle in generating and maintaining 
trust in the effectiveness of the IPCC process. Questionable and misleading claims 
of enforceability through the UNFCCC have also complicated the translation of the 
IPCC advice into real-world policy actions. Whereas in other issue areas such as 
the Montreal Protocol on Substances that Deplete the Ozone Layer (UNEP, 2020), 
marine dumping laws through the 1996 London Protocol which entered into force 
in 2006 (IMO, 2006), and the General Data Protection Regulation in the European 
Union (European Commission, 2016), international compliance remains high. It 
appears that the complex nature of climate change poses a significant barrier to
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international cooperation in meeting targets to mitigate GHG emissions, particularly 
if governments choose not to respond to the IPCC’s advice. 

An example of this is the problematic nature of the Kyoto period climate targets. 
The targets were thought to impact economic competitiveness, be too complicated 
to ensure compliance, and ultimately difficult to monitor and enforce (Victor, 2011). 
Without binding commitments through the decision-making arm, the UNFCCC, 
or some other governance mechanism, this raises an important question of legiti-
macy, and whether public confidence in such processes can be maintained, and more 
importantly if they will ever be effective. 

The complications come in two forms. The first, the flexible set of country-based 
actions determined by each individual state (NDCs), makes serious targets difficult 
to enforce; and second, a lack of binding penalties (Denchak, 2021) further compli-
cates mechanisms to penalise or encourage non-conforming states which are party 
to the Paris Agreement. While there have been instances of the UNFCCC enforce-
ment branch issuing notices of Paris Agreement compliance breaches for reporting 
failures (UNFCCC, 2020), the examples do not recommend any action other than 
submissions or reviewing internalised reporting protocols. It has been suggested that 
implementing such a mechanism would likely undo the ability of governments and 
scientists to reach agreement in the first place. 

While enforceability, and lack thereof, at the global level through the UNFCCC 
is outside the remit of the advisory role of the IPCC, the failure to meet current 
global mitigation targets suggests the need for additional measures alongside the 
scientific advice and recommendations of the IPCC process. This corresponds with 
the initialising action stage of Hennen et al.’s impact framework, which implies there 
may be a role for regulators which are not involved in steering the science to play 
a role in mitigating poor outcomes (Van Est & Brom, 2012). Alternatively, another 
peak body could be established for this purpose, but either way, it is a question that 
will need consideration when trialling any global TA model in future. 

5.2 Consensus and Situated Knowledge 

The scientific community has conferred support for the overarching consensus on 
climate change knowledge claims, including the advice and modelling by the IPCC. 
Agreement can also be found outside the domain of science within government 
institutions. For example, US, UK and other European officials are charged with 
providing direct advice to politicians and committees. The IPCC has found allies in 
civic society, activists, and NGO groups aligned with environmental matters (Ray, 
2011). However, the push for consensus through the UN process has been accused 
of simultaneously “making invisible” localised challenges and individual struggles 
at the community scale. How climate knowledge is created or discarded, respected 
or shunned, or determined to be of value within the scope of the IPCC reporting 
cycle may exclude some knowledge into the periphery. However, given the nature of
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the synthesis, which combines the work of over 50,000 research outputs, this is not 
unexpected. 

Researchers are not arguing against the need for a global model to approach 
TA and climate change, rather Kunelius et al. (2016) and Hulme (2010a, 2010b) 
are mindful of presenting knowledge as a universal truth determined by consensual 
processes that ignore key concepts such as identity, sense of place and time (Hulme, 
2010a, 2010b). “Rather than seeking a consensual global knowledge which erases 
difference and allows the most powerful to determine what is “known”, we need to 
pay greater attention to the different ways knowledge comes to be made in different 
places and how different kinds of knowledge gain hold in people’s minds, traction in 
different cultures and assent in global fora. This is spectral knowledge which emerges 
from a cosmopolitan perspective.” (Hulme, 2010a, 2010b, 563). 

Potentially “washing over” situated knowledge of climate change in the quest 
for consensus may curb nuanced understandings. This is especially true for indige-
nous knowledge and other cultural representations that are often neglected in the 
IPCC reporting in favour of positivist Western ways of knowing and understanding 
a changing climate (Corbera et al., 2016; Ford et al., 2016). Ford et al., (2016, 351) 
argue the importance of prioritising indigenous knowledge in the next round of IPCC 
reporting. This highlights an important challenge confronting the IPCC that has not 
been solved. How does the IPCC maintain a global purview while acknowledging 
the diverse cultural and situated experiences and knowledge at the community scale? 
This is particularly so if not all indigenous knowledge has been published in the more 
traditional literature formats, which is also a requirement of the scientific approach to 
knowledge. Ladikas and Hahn (2019, 10) acknowledge this challenge as important 
to any global TA framework that may be developed. 

5.3 Public Trust in Reporting: Integrity, Errors, and the Need 
for Transparency 

Similar to the discussions on TA, the IPCC is not always considered a neutral knowl-
edge base. Authors, editors, reviewers and the UNFCCC which responds to the advice 
of the IPCC are all compromised by their own norms and values that determine what 
knowledge is valuable and what is not (Corbera et al., 2016; Ford et al., 2016). 
While Ford et al., (2016, 349) acknowledge the importance of the IPCC in delivering 
climate advice, they also argue that applying a critical lens to IPCC reporting reveals 
inequalities hidden by a specific technocratic approach to knowledge and consensus: 
“… it has also been noted that the procedural rules governing how the IPCC oper-
ates and the positionality of the author teams (for example, disciplinary background) 
has resulted in the privileging of positivist science and technocratic perspectives, the 
marginalisation of other ways of knowing (for example, local, traditional and indige-
nous knowledge) and the prioritisation of scenarios and modelling approaches” Ford 
et al., (2016, 349).
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Arpino and Obydenkova (2020) concede there has been a decline in trust in 
the United Nations and its associated bodies since the 2008 financial crisis. This 
coincides with ongoing miscommunication problems that destabilise or erode trust 
between the scientific community and the general public (Rabinovich et al., 2012). 
These concerns are exacerbated by the ever-increasing complexity of the inter-related 
nature of climate change and the evolving consequences that need to be absorbed by 
the public in order to take effective action (Rabinovich et al., 2012). 

The IPCC as an international organisation is no different to others of equivalent 
standing, and has been subject to various criticisms. For example, it has been chal-
lenged about the lack of transparency in assessment models and questionable funding 
agendas within the research community (Robertson, 2020); the “Climategate” issues 
associated with the email hacking of the Climate Research Unit at the University of 
East Anglia in 2009 which impacted overall trust in the process (Nature, 2010); and 
issues challenging the ambiguity of its assertions in relation to Himalayan glaciers 
and Amazon rainforests which were later clarified (Ray, 2011). Clearly, issues of 
transparency need to be proactively addressed and considered for any global TA 
model. 

5.4 Accessibility: Understanding and Scale 

Harold et al. (2020) suggest that some of the IPCC information and data is, at times, 
considered too technical for policymakers, and therefore requires improved presenta-
tion to make the information more accessible. Criticisms have focused on the infor-
mation being difficult to understand and inaccessible to non-specialist audiences, 
especially policymakers, primarily based on poor readability of the text (Barkemeyer 
et al., 2016; Budescu et al., 2014; Mach et al., 2016) and the structure of documents 
(Stocker & Plattner, 2016). 

This challenge can be further extrapolated to the overall process of national 
country actors identifying their nationally determined contributions (NDCs). While 
the NDCs may be developed with the best intentions, they too can become inacces-
sible to those at the state and local government level, not to mention local communi-
ties. This has been attributed to both a lack of clarity surrounding the information, and 
also the required mechanisms for implementation. This suggests that while there is a 
need for a global TA model, attention must also be given to making the information 
accessible across different scales, rather than leave it solely to national governments. 

Since the 1990s, there has been a long history of change in TA practises from 
more expert-centred advice to more participatory practises (Joss & Belluci, 2002), 
implementing methods such as consensus conferences, citizens summits, and future 
panels, for example. In climate change, citizens’ panels provide a model that enables 
local communities to engage with the science and technological innovations in an 
evidence-based way. Implementing local deliberative panels could easily work in 
unison with the global and national level TA models outlined above to ensure trans-
lation at the local level. Key authors in the field have long argued for new and
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innovative ways to include citizens in decision-making. They assert the need for new 
pathways and innovative TA models that create cooperatives of experts, citizens, 
and policymakers (Ladikas & Hahn, 2019). Similarly, Van Est and Brom (2012, 
312) contend that TA can be “positioned as a more general and open process for 
involving the public in policy dialogues and building societal consensus on issues of 
technological change.” 

What is not clear is how this may be accomplished in developing countries with 
varying levels of capacity to participate. If the underlying assumption of participatory 
TA implies participation of the range of stakeholders impacted by the technology, 
then careful consideration must be given to involving developing countries in these 
processes. Fortunately, the IPCC funding model, which sponsors developing coun-
tries to attend the range of meetings that form the process of the assessment period, 
has allowed for the participation of some key representatives from the developing 
countries at these meetings. However, whether such sponsorship is all inclusive, 
allowing equal participation from the range of developing countries remains to be 
seen. There is also a need to consider how to engage at local sites to maximise stake-
holder participation within countries. Fortunately, the experiences gained from the 
development literature is also of value here, presenting tried and tested processes for 
engaging with local communities across developing countries (Gaventa & Barrett, 
2012; Najam, 2005). 

One example of how collaboration has been facilitated between the developed 
and developing world through multilateral funds is seen in the Kigali Amendment 
to the Montreal Protocol (UNEP, 2021). In the amendment, where countries “agreed 
to phase down Hydrofluorocarbons (HFCs) over the next 30 years and replace them 
with more environmentally friendly alternatives” (UNEP, 2021), it was agreed that 
developed countries would take the lead from 2019 and then, through a phased 
approach, developing countries agreed to “freeze” their HFC levels in subsequent 
years beginning from 2024. All countries participated in reaching the decision, but the 
roll-out approach provided greater consideration to the needs of those in developing 
countries. This provides an example where the developed world took the lead to 
learn the process and then assist developing countries through capacity-building and 
shared knowledge. Such knowledge-sharing across all scales is a key part of the 
successes of the IPCC. 

6 Discussion 

The IPCC model of bringing together scientific experts from across the world to 
synthesise scientific evidence that relates to climate change, provides an encour-
aging framework for one possible global TA model. However, given the slow progress 
towards climate mitigation goals we recommend there is a need to address the iden-
tified deficiencies to ensure a truly effective model. There is also scope to better 
understand what the barriers to change have been and then assess whether informa-
tion or political and economic processes are the best ways of addressing these. A
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global TA model ideally needs to have some influence on both policy and real-world 
outcomes to be considered as having impact-providing leadership and direction for 
appropriate and long-lasting solutions to persistent problems. Further, there will 
always be other institutions or actors that produce competing information, including 
regulatory bodies, think tanks and lobby groups on contested issues which govern-
ments and individuals must grapple with (Oreskes & Conway, 2010). TA needs to 
compete with these other forms of information if it is to have a significant influence 
on decision-making at the highest levels, and of course be based on the best scientific 
evidence. The interplay between governments and researchers in the IPCC process 
provides hope for this. 

The four central challenges of the IPCC identified were: (a) lack of impact 
through initiating action based on current government commitments; (b) the pursuit 
of consensus-based and situated knowledge; (c) reporting inaccuracies leading to 
mistrust; and (d) accessibility of information across different scales. While these 
deficiencies lead to matters of legitimacy, they are not dissimilar to the ongoing 
discussions of TA scholars. We suggest there is potential for each of these deficien-
cies to be addressed using lessons learned from TA scholarship and frameworks that 
may result in more authentic and accepted outcomes. 

For example, establishing legitimacy through TA processes has been fostered 
through the inclusion of participatory TA and deliberative democracy as grassroots 
ways to address matters of scale, inclusivity and knowledge production. Admit-
tedly, there are challenges with translating deliberation in social trust, and results 
can vary depending on how strong a country has been at conducting deliberation 
historically (Jørgensen et al., 2016). This is made even more challenging in poorly 
organised civil societies or in political environments closed from public participa-
tion (Jørgensen et al., 2016). Such considerations are reflected in the EUROPTA 
analytical framework (Bellucci et al., 2002), which recognises that within social 
and institutional contexts Participatory TA has three dimensions. These include: 
(i) set-up and process—ultimately focusing on the design and interaction arrange-
ments; (ii) values assumptions and goals—that relate to the problem definition and 
justification for participation; and (iii) outcomes—directly referring to communica-
tion of the results and impact. Importantly, herein remains a normative challenge. 
Neither shared visions nor values result in tangible impact or political outcomes by 
default, and therefore cannot be guaranteed (Delvenne & Parotte, 2019). This could 
be due to a lack of reflexivity amongst actors, or an explicit or implicit preference 
towards a matter within TA communities for political reasons (Delvenne & Parotte, 
2019). Whether shared visions or values are aligned or divergent is also a matter for 
consideration across scales. 

Similarly, when considering participatory TA models across jurisdictions, there 
has been extensive debate around whether the processes developed for one country 
can be simply introduced into another country without modification (Joss & Torg-
ersen, 2002). Whether this is possible or not, will be influenced by the role the 
participatory TA method is expected to play. What is the issue being investigated, 
and who should participate to ensure the process is truly inclusive and representative 
across scales? What assessment is being sought and for whom? When considering
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a global TA participatory framework, it will be important to acknowledge where 
governance systems either converge or diverge, as this will impact the likely success 
of the process and its perceived legitimacy. Similarly, how marginalised groups are 
treated within such participatory processes will also significantly affect outcomes 
and whether the results are valued. Trying to extrapolate these considerations across 
scales is not without its challenges, and should not be underestimated. 

In relation to climate change, Michalek et al. (2014, 17) suggest that: “A lack 
of consensus on the global level greatly affects the local, where, for example, the 
negative effects of climate change are often mostly visible. In this sense, sustainable 
behaviour can only be fostered by participation of the general public in local policies 
(e.g. the e2democracy project, 2012).” This global versus local impact is relevant to 
many global challenges beyond climate change, and is why considerations of other 
TA activities that work at different scales is important. This confirms the need for 
an expanded role for participatory TA at the grassroots level while continuing to 
deploy global TA based on either the IPCC or other models. Such a process would 
allow for broader political debate and directly manage the linkages between science, 
policymakers and society more generally (Van Est & Brom, 2012). Subsequently, it 
develops a deeper understanding of the social dimensions of technology (Van Est & 
Brom, 2012), and can foster more viable visions for the future use of technology 
or issues across the different scales and through discussion, helping to facilitate 
knowledge acquisition across broader society, beyond the experts (Ely et al., 2011, 
2). 

Rabinovich et al., (2012, 11) also highlight the value of the interactions and delib-
eration between actors when reconciling trust in science between those communi-
cating the message and those receiving it. “…the success of communication often 
does not reside within the message itself (however masterfully it may be constructed 
and framed), but within the dynamic interaction between the communicating partners 
… Of paramount importance to such interactions is communication partners’ ability 
to recognise each other’s position and the fact that this position may be different from 
one’s own.” This applies for almost any contested topic. It reinforces how the commu-
nication of scientific information can benefit from public deliberation between actors 
and citizens. Ultimately, this allows for a broader TA model that is inclusive of public 
input, leading to less confusion on the topic. In addition, where scientific information 
is localised and contextualised this could also improve its accessibility across scales: 
geographical, societal and temporal. 

Outside the IPCC and participatory TA models, there is a clear shift away from 
the linear historical understanding of how technology is incorporated and used in our 
lives. This is important, as technology and society are in a mutually fluid, dynamic 
relationship. Van Est and Brom (2012, 316) note: “During the mid-1980s, the central 
tenet of science and technology studies (STS) became that technology and society 
co-construct each other. This implies that technology not only effects society but is 
also shaped by society.” This interplay is heavily reflected in more recent discussions 
surrounding the legitimacy of TA. It is therefore critical that social, economic and 
political dimensions are acknowledged across IPCC processes to further develop 
legitimacy through transparency. This advice is similarly suggested by other scholars
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advocating for ongoing awareness of the political role of science across all forms of 
TA (Delvenne & Parotte, 2019; Van  Est,  2019). 

A word of caution is required in relation to translating the IPCC model into 
one potential global TA framework. One example that shows the difficulty in repli-
cating the IPCC is the Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services (IPBES). This began with the intention of being a science-led 
arrangement. However, as it failed to gain traction, it subsequently tried to integrate 
governments using the IPCC model, but failed (Larigauderie & Mooney, 2010). 
Criticisms of the IPBES suggest this is because governments saw it as the research 
community attempting to gain influence over policy rather than a legitimate approach 
to co-design. Other criticisms surrounding the IPBES include the difficulties of trying 
to gain consensus over the very localised and regional nature of specific biodiversity 
loss, compared to the global need to reduce GHG emissions. This need for consensus 
is exacerbated by the increased demand for diversity (i.e. youth, other stakeholders, 
knowledge systems) amongst those participating in the process, beyond just the expert 
view (Diaz-Reviriego et al., 2019). This lack of unity across the scientific commu-
nity of biodiversity experts has exacerbated its ability to influence policymakers and 
has negatively impacted its overall credibility (Masood, 2018). However, those from 
within the IPBES are proactively working to overcome these challenges in an attempt 
to maintain the legitimacy of an important scientific area (Borie et al., 2020). 

A final consideration, if the IPCC framework is to be applied more broadly as a 
potential global TA framework, is the issue of funding. In 2017, the IPCC formed an 
ad hoc task group to reflect on its financial stability because of a concern about the 
overall drop in long-term funding. The establishment of the IPCC Trust Fund early in 
the life of the IPCC has helped it to be sustainable over the longer-term (IPCC, 2017). 
However, this success is very much based on the generous contributions of member 
organisations, combined with the large in-kind contributions from governments who 
provide not only experts and their associated advice and attendance at meetings, 
but also host IPCC events at no charge (Takashima et al. 2010). Reliance on such 
generosity is perhaps one of the greatest weaknesses for the IPCC model if it is to have 
potential as one such global TA model. While this will need special consideration, the 
existence of the EPTA network suggests some governments are already supportive 
of TA, and therefore provides hope that this might be extrapolated to a more global 
approach to funding. As always, consideration for how developing countries are 
provided for within these frameworks must remain a priority. 

7 Conclusions 

The IPCC process as a TA model has achieved significant success in raising 
public awareness and informing attitudes towards climate change. Recent reporting 
corresponded with clearly discernible responses from the international community 
charged with policy construction and delivery. This continues to instal optimism in 
the ongoing quest to mitigate climate change impacts. However, despite wider public
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awareness and engagement across different scales and between diverse actors, there 
are known barriers that have impaired the IPCC’s progress. The problems identi-
fied in this chapter included measuring the effectiveness of impact through commit-
ments, the problematic nature of consensus and accommodating situated knowledge, 
transparency and reporting accuracy and accessibility of information across scales. 

Applying TA analytical and impact frameworks to these problems suggests these 
challenges are not insurmountable, especially when the global successes of the 
IPCC are taken into consideration. Improving transparency through participatory 
approaches across scales is at the heart of TA. There are examples of TA participa-
tory practises in both democratic and non-democratic states which provide further 
insights for building a global TA framework that will help in overcoming the concerns 
surrounding trust, inclusivity and communication across scales. 

All grand challenges, including climate change, need a sustained social and polit-
ical commitment to overcome them. Integral to the IPCC process is the influence of 
the Panel and the unique co-design elements between government and researchers 
in setting parameters for ongoing assessment and reporting. Coupling these insights 
with the analytical TA framework underscores a process that accommodates the 
fluid nature of how humans and society interact with technology. Using participa-
tory processes, which are mindful of situational and institutional contexts and allow 
stakeholders to co-create their own understandings provides hope for demonstrating 
a concrete way forward: One, that is inclusive of cooperation between the state, 
industry and citizens to inspire and strengthen innovation fairly. The reflexive nature 
of participatory TA, combined with the learnings from the IPCC process and its 
interactions with the UNFCCC, solidifies a point of departure for delivering one 
such practical global TA framework more broadly in future. 

Acknowledgements We would like to acknowledge the extremely helpful reviews from Professors’ 
Mark Howden, Rinie van Est and Leo Hennen. Their sage advice and input has been extremely 
helpful in finalising this chapter and some of their words echo directly in the paragraphs—it was 
difficult to say it any better. 

References 

Arpino, B., & Obydenkova, A. V. (2020). Democracy and political trust before and after the great 
recession 2008: The European Union and the United Nations. Social Indicators Research, 148(2), 
395–415. 

Barkemeyer, R., Dessai, S., Monge-Sanz, B., Renzi, B. G., & Napolitano, G. (2016). Linguistic 
analysis of IPCC summaries for policymakers and associated coverage. Nature Climate Change, 
6, 311–316. 

Bellucci, S., Bütschi, D., Gloede, F., Hennen, L., Joss, S., Klüver, L., Nentwich, M., Peissl, W., 
Torgersen, H., van Eijndhoven, J., & van Est, R. (2002). Analytical Framework. In S. Joss & S. 
Bellucci (Eds.), Participatory technology assessment: European perspectives (pp. 24–48). Centre 
for Study of Democracy. 

Borie, M., Gustafsson, K. M., Obermeister, N., Turnhout, E., & Bridgewater, P. (2020). Institution-
alising reflexivity? Transformative learning and the intergovernmental science-policy platform



Climate Change—Does the IPCC Model Provide … 145

on biodiversity and ecosystem services (IPBES). Environmental Science & Policy, 110, 71–76. 
https://doi.org/10.1016/j.envsci.2020.05.005 

Budescu, D. V., Por, H.-H., Broomell, S. B., & Smithson, M. (2014). The interpretation of IPCC 
probabilistic statements around the world. Nature Climate Change, 4(6), 508–512. 

Corbera, E., Calvet-Mir, L., Hughes, H., & Paterson, M. (2016). Patterns of authorship in the IPCC 
working group III report. Nature Climate Change, 6(1), 94–99. 

Cruz-Castro, L., & Sanz-Menéndez, L. (2004). Shaping the impact: The institutional context of 
technology assessment. In M. Decker & M. Ladikas (Eds.), Bridges between science, society and 
policy: Technology assessment—methods and impacts (pp. 101–127). Springer-Verlag. 

Cruz-Castro, L., & Sanz-Menéndez, L. (2005). Politics and institutions: European parliamentary 
technology assessment. Technological Forecasting & Social Change, 72(5), 429–448. 

de Coninck, H., A. Revi, M. Babiker, P. Bertoldi, M. Buckeridge, A. Cartwright, W. Dong, J. 
Ford, S. Fuss, J.-C. Hourcade, D. Ley, R. Mechler, P. Newman, A. Revokatova, S. Schultz, L. 
Steg, Sugiyama, T. (2018). Chapter 4: Strengthening and implementing the global response. In 
V. MassonDelmotte, P. Zhai, H.-O. Pörtner, D. Roberts, J. Skea, P. R. Shukla, A. Pirani, W. 
Moufouma-Okia, C. Péan, R. Pidcock, S. Connors, J. B. R. Matthews, Y. Chen, X. Zhou, M. 
I. Gomis, E. Lonnoy, T. Maycock, M. Tignor, & T. Waterfield (Eds.), Global warming of 1.5 
°C. An IPCC special report on the impacts of global warming of 1.5 °C above pre-industrial 
levels and related global greenhouse gas emission pathways, in the context of strengthening the 
global response to the threat of climate change, sustainable development, and efforts to eradicate 
poverty. 

Delvenne, P., & Parotte, C. (2019). Breaking the myth of neutrality: Technology assessment has 
politics, technology assessment as politics. Technological Forecasting and Social Change, 139, 
64–72. 

Denchak, M. (2021). Paris climate agreement: Everything you need to know. Retrieved from https:// 
www.nrdc.org/stories/paris-climate-agreement-everything-you-need-know 

Díaz-Reviriego, I., Turnhout, E., & Beck, S. (2019).Participation and inclusiveness in the intergov-
ernmental science–Policy platform on biodiversity and ecosystem services. Nature Sustainability, 
2, 457–464. https://doi.org/10.1038/s41893-019-0290-6 

e2democacy. (2012). The e2democracy project. https://www.e2democracy.eu/content/sections/ 
index.cfm/secid.15 Accessed January 10, 2022. 

Ely, A., Van Zwanenberg, P., & Stirling, A. (2011). New models of technology assessment for 
development. STEPS working paper 45, STEPS. 

EPTA. (2015). Innovation and climate change: The role of scientific and technological assessment. 
resource document. European Parliamentary Technology Assessment (network) (EPTA). https:// 
eptanetwork.org/images/documents/minutes/EPTA_Greenbook_final_EN.pdf. Accessed August 
15, 2021. 

European Commission. (2016). Data protection in the EU. https://ec.europa.eu/info/law/law-topic/ 
data-protection/data-protection-eu_en. Accessed April 20, 2021. 

Ford, J., Cameron, L., Rubis, J., et al. (2016). Including indigenous knowledge and experience in 
IPCC assessment reports. Nature Climate Change, 6, 349–353. https://doi.org/10.1038/nclima 
te2954 

Gardiner, S. (2011).A perfect moral storm: The ethical tragedy of climate change. Oxford University 
Press. 

Gaventa, J., & Barrett, G. (2012). Mapping the outcomes of citizen engagement.World Development, 
40(12), 2399–2410. https://doi.org/10.1016/j.worlddev.2012.05.014 

GPCRT. (2019). Natural disasters from climate change. Greek Permanent Committee on Research 
and Technology (GPCRT). https://www.hellenicparliament.gr/en/. Accessed September 20, 2021 

Harold, J., Lorenzoni, I., Shipley, T. F., et al. (2020). Communication of IPCC visuals: IPCC authors’ 
views and assessments of visual complexity. Climatic Change, 158, 255–270. https://doi.org/10. 
1007/s10584-019-02537-z 

Hennen, L., Bellucci, S., Beloznik, R., Cope, D., Cruz-Castro, L., Karapiperis, T., Ladikos, M., 
Klüver, L., Menedez, S., Staman, J., Stephan, S., & Szapiro, T. (2004). Towards a framework

https://doi.org/10.1016/j.envsci.2020.05.005
https://www.nrdc.org/stories/paris-climate-agreement-everything-you-need-know
https://www.nrdc.org/stories/paris-climate-agreement-everything-you-need-know
https://doi.org/10.1038/s41893-019-0290-6
https://www.e2democracy.eu/content/sections/index.cfm/secid.15
https://www.e2democracy.eu/content/sections/index.cfm/secid.15
https://eptanetwork.org/images/documents/minutes/EPTA_Greenbook_final_EN.pdf
https://eptanetwork.org/images/documents/minutes/EPTA_Greenbook_final_EN.pdf
https://ec.europa.eu/info/law/law-topic/data-protection/data-protection-eu_en
https://ec.europa.eu/info/law/law-topic/data-protection/data-protection-eu_en
https://doi.org/10.1038/nclimate2954
https://doi.org/10.1038/nclimate2954
https://doi.org/10.1016/j.worlddev.2012.05.014
https://www.hellenicparliament.gr/en/
https://doi.org/10.1007/s10584-019-02537-z
https://doi.org/10.1007/s10584-019-02537-z


146 P. Ashworth and E. Clarke

for assessing the impact of technology assessment. In M. Decker & M. Ladikas (Eds.), Bridges 
between science, society and policy: Technology assessment—Methods and impacts (pp. 57–81). 
Springer-Verlag. 

Hulme, M. (2010a). Cosmopolitan climates. Theory, Culture & Society, 27(2–3), 267–276. https:// 
doi.org/10.1177/0263276409358730 

Hulme, M. (2010b). Problems with making and governing global kinds of knowledge. Global 
Environmental Change, 20(4), 558–564. https://doi.org/10.1016/j.gloenvcha.2010.07.005 

IMO. (2006). 1996 protocol to the convention on the prevention of marine pollution by 
dumping of wastes and other matter, 1972. Resource document. International Maritime Organi-
sation. https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/PROTOC 
OLAmended2006.pdf. Accessed September 20, 2021. 

IPCC. (2017). Ad Hoc Task Group on Financial Stability of the IPCC. https://www.ipcc.ch/site/ass 
ets/uploads/2018/04/150820170305-Doc.-8-Report-on-the-Financial-Stability-of-the-IPCC.pdf 
Accessed January 14, 2022. 

IPCC. (2018a). Global warming of 1.5 °C. An IPCC special report on the impacts of global warming 
of 1.5 °C above pre-industrial levels and related global greenhouse gas emission pathways, in 
the context of strengthening the global response to the threat of climate change, sustainable 
development, and efforts to eradicate poverty. In V. Masson-Delmotte, P. Zhai, H.-O. Pörtner, D. 
Roberts, J. Skea, P. R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S. Connors, 
J. B. R. Matthews, Y. Chen, X. Zhou, M. I. Gomis, E. Lonnoy, T. Maycock, M. Tignor, & T. 
Waterfield (Eds.). https://www.ipcc.ch/sr15/. Accessed April 20, 2020. 

IPCC. (2018b). Principles governing IPCC work. Resource document. Intergovernmental Panel on 
Climate Change. https://www.ipcc.ch/site/assets/uploads/2018/09/ipcc-principles.pdf. Accessed 
April 20, 2020. 

IPCC. (2021a). Summary for policymakers. In V. MassonDelmotte, P. Zhai, A. Pirani, S. L. 
Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Goldfarb, M. I. Gomis, M. Huang, K. 
Leitzell, E. Lonnoy, J. B. R. Matthews, T. K. Maycock, T. Waterfield, O. Yelekçi, R. Yu, & 
B. Zhou (Eds.), Climate change 2021a: The physical science basis. Contribution of working 
group I to the sixth assessment report of the intergovernmental panel on climate change. IPCC. 
Cambridge University Press (in Press). https://www.ipcc.ch/report/ar6/wg1/downloads/report/ 
IPCC_AR6_WG. Accessed September 20, 2021. 

IPCC. (2021b). History of the IPCC. Resource document. Intergovernmental Panel on Climate 
Change. https://www.ipcc.ch/about/history/. Accessed April 20, 2021. 

IPCC. (2021c). Structure of the IPCC. Resource document. Intergovernmental Panel on Climate 
Change. https://www.ipcc.ch/about/structure/. Accessed April 20, 2021. 

IPCC. (2021d). IPCC procedures. Resource document. Intergovernmental Panel on Climate Change. 
https://www.ipcc.ch/documentation/procedures/. Accessed April 20, 2021. 

Jørgensen, M.-L., Kozarev, V., & Juul, K. L. (2016). Europe wide views on sustainable consumption. 
In L. Klüver, R. Øjvind Nielsen, & M. L. Jørgensen (Eds.), Policy-oriented technology assessment 
across Europe expanding capacities (pp. 114–122). Palgrave Macmillan. 

Joss, S., & Bellucci, S. (2002). Participatory technology assessment: European perspectives. Centre  
for Study of Democracy. 

Joss, S., & Torgerson, H. (2002) Chapter 11: Implementing participator technology assessment— 
From Import to National Innovation. In S. Joss & S. Bellucci (Eds.), Participatory technology 
assessment: European perspectives. Centre for Study of Democracy. 

Kunelius, R., Eide, E., Tegelberg, M., & Yagodin, D. (2016). Media and global climate knowledge: 
Journalism and the IPCC. Palgrave MacMillan. 

Ladikas, M. (2019). The need for an international technology assessment. Resource document. UN  
Commission on Science and Technology for Development. https://unctad.org/news/need-intern 
ational-technology-assessment. Accessed April 30, 2020. 

Ladikas, M., & Hahn, J. (2019). The case for global technology assessment. In J. Hahn & M. 
Ladikas (Eds.), Constructing a global technology assessment: Insights from Australia, China, 
Europe, Germany, India and Russia (pp. 1–18). KIT Scientific Publishing.

https://doi.org/10.1177/0263276409358730
https://doi.org/10.1177/0263276409358730
https://doi.org/10.1016/j.gloenvcha.2010.07.005
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/PROTOCOLAmended2006.pdf
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/PROTOCOLAmended2006.pdf
https://www.ipcc.ch/site/assets/uploads/2018/04/150820170305-Doc.-8-Report-on-the-Financial-Stability-of-the-IPCC.pdf
https://www.ipcc.ch/site/assets/uploads/2018/04/150820170305-Doc.-8-Report-on-the-Financial-Stability-of-the-IPCC.pdf
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/site/assets/uploads/2018/09/ipcc-principles.pdf
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG
https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WG
https://www.ipcc.ch/about/history/
https://www.ipcc.ch/about/structure/
https://www.ipcc.ch/documentation/procedures/
https://unctad.org/news/need-international-technology-assessment
https://unctad.org/news/need-international-technology-assessment


Climate Change—Does the IPCC Model Provide … 147

Larigauderie, A., & Mooney, H. A. (2010). The Intergovernmental science-policy platform on biodi-
versity and ecosystem services: Moving a step closer to an IPCC-like mechanism for biodiversity. 
Current Opinion in Environmental Sustainability, 2(9–14). https://doi.org/10.1016/j.cosust.2010. 
02.006 

Le Quéré, C., Peters, G. P., Friedlingstein, P., Andre, R. M., Canadell, J. G., Davis, S. J., Jackson, 
R. B., & Jones, M. W. (2021). Fossil CO2 emissions in the post-COVID-19 era. Nature Climate 
Change, 11, 197–199. https://doi.org/10.1038/s41558-021-01001-0 

Mach, K. J., Freeman, P. T., Mastrandrea, M. D., & Field, C. B. (2016). A multistage crucible of 
revision and approval shapes IPCC policymaker summaries. Science Advances. https://doi.org/ 
10.1126/sciadv.1600421 

Masood, E. (2018). The battle for the soul of biodiversity. Nature, 560, 423–425. https://doi.org/ 
10.1038/d41586-018-05984-3 

Michalek, T., Hebáková, L., Hennen, L., Scherz, C., Linda, N., & Hahn, J. (2014). Technology 
assessment and policy areas of great transitions: Proceedings from the PACITA 2013 conference 
in Prague. Technology Centre ASCR. 

Najam, A. (2005). Developing countries and global environmental governance: From contestation 
to participation to engagement. International Environmental Agreements : Politics, Law and 
Economics, 5(3), 303–321. https://doi.org/10.1007/s10784-005-3807-6 

Nature. (2010). Closing the Climategate. Nature, 468(7322), 345–345.https://doi.org/10.1038/468 
345a 

NBT. (2021). Hydrogen industry for climate and value creation. Norwegian Board of Tech-
nology. https://teknologiradet.no/en/project/hydrogen-industry-for-climate-and-value-creation/. 
Accessed September 20, 2021. 

Oreskes, N., & Conway, E. K. (2010). Merchants of doubt: How a handful of scientists obscured 
the truth on issues from tobacco smoke to global warming. Bloomsbury Press. 

Rabinovich, A., Morton, T. A., & Birney, M. E. (2012). Communicating climate science: The role 
of perceived communicator’s motives. Journal of Environmental Psychology, 32(1), 11–18. 

Ray, B. (2011). Climate change: IPCC, water crisis, and policy riddles with reference to india and 
her surroundings. Lexington Books. 

Rigaud, K., de Sherbinin, A., Jones, B., Bergmann, J., Clement, V.,Ober,K., Schewe, J., Adamo, 
S., McCusker, B. Heuser, S., & Midgley, A. (2018). Groundswell: Preparing for internal 
climate migration. Resource document. World Bank. https://openknowledge.worldbank.org/han 
dle/10986/29461. Accessed April 30, 2021. 

Robertson, S. (2020). Transparency, trust, and integrated assessment models: An ethical consider-
ation for the Intergovernmental Panelon climate change. Climate Change, 12(1), 1–8. 

Roelfsema, M., van Soest, H.L., Harmsen, M., et al. (2020). Taking stock of national climate policies 
to evaluate implementation of the Paris Agreement. Nature Communications, 11, 2096 (2020). 
https://doi.org/10.1038/s41467-020-15414-6 

Sanz-Menéndez, L., & Cruz-Castro, L. (2019). The credibility of scientific communication sources 
regarding climate change: A population-based survey experiment. Public Understanding of 
Science, 28(5), 534–553. 

Stocker, T. F., & Plattner, G. K. (2016). Making use of the IPCC’s powerful communication tool. 
Nature Climate Change, 6, 637–638. 

Takashima, R., Yagi, K., & Takamori, H. (2010). Government guarantees and risk sharing in public– 
private partnerships. Review of Financial Economics, 19, 78–83. 

TAB. (2021). Energy saving effects in the building sector. Office of Technology Assessment 
at the German Bundestag (TAB). https://www.tab-beim-bundestag.de/en/research/u50100.html. 
Accessed September 20, 2021. 

UNEP. (2020). Emissions gap report. Resource document. United Nations Environment Report. 
Nairobi. https://www.unep.org/emissions-gap-report-2020. Accessed April 30, 2021. 

UNEP. (2021). About montreal protocol. Retrieved from https://www.unep.org/ozonaction/who-
we-are/about-montreal-protocol

https://doi.org/10.1016/j.cosust.2010.02.006
https://doi.org/10.1016/j.cosust.2010.02.006
https://doi.org/10.1038/s41558-021-01001-0
https://doi.org/10.1126/sciadv.1600421
https://doi.org/10.1126/sciadv.1600421
https://doi.org/10.1038/d41586-018-05984-3
https://doi.org/10.1038/d41586-018-05984-3
https://doi.org/10.1007/s10784-005-3807-6
https://doi.org/10.1038/468345a
https://doi.org/10.1038/468345a
https://teknologiradet.no/en/project/hydrogen-industry-for-climate-and-value-creation/
https://openknowledge.worldbank.org/handle/10986/29461
https://openknowledge.worldbank.org/handle/10986/29461
https://doi.org/10.1038/s41467-020-15414-6
https://www.tab-beim-bundestag.de/en/research/u50100.html
https://www.unep.org/emissions-gap-report-2020
https://www.unep.org/ozonaction/who-we-are/about-montreal-protocol
https://www.unep.org/ozonaction/who-we-are/about-montreal-protocol


148 P. Ashworth and E. Clarke

UNFCCC. (2015). The Paris agreement. https://unfccc.int/process-and-meetings/the-paris-agreem 
ent/the-paris-agreement. Accessed April 30, 2021. 

UNFCCC. (2020). Climate change annual report 2019. Resource document. UNFCCC. https://unf 
ccc.int/sites/default/files/resource/unfccc_annual_report_2019.pdf. Accessed June 30, 2021. 

UNFCCC. (2021). Nationally determined contributions (NDCs). Resource document. UNFCCC. 
https://unfccc.int/process-and-meetings/the-paris-agreement/nationally-determined-contribut 
ions-ndcs/nationally-determined-contributions-ndcs. Accessed April 30, 2021. 

Union of Concerned Scientists. (2020). Each country’s share of CO2 emissions. Resource document. 
UCS. https://www.ucsusa.org/resources/each-countrys-share-co2-emissions. Accessed April 30, 
2021. 

Van Est, R., & Brom, F. (2012). Technology assessment, analytic and democratic practice. In R. 
Chadwick (Ed.), Encyclopedia of applied ethics (pp. 306–320). Elsevier. 

Van Est, R. (2019). Thinking parliamentary technology assessment politically: Exploring the link 
between democratic policy making and parliamentary TA. Technological Forecasting & Social 
Change, 139, 48–56. https://doi.org/10.1016/j.techfore.2018.07.003 

Victor, D. (2011). The collapse of the Kyoto protocol and the struggle to slow global warming. 
(Core Textbook ed.). Princeton University Press. 

World Bank. (2016). CO2 emissions (metric tons per capita). Retrieved from https://data.worldb 
ank.org/indicator/EN.ATM.CO2E.PC 

World Bank, IFC, MIGA. (2016). World Bank group climate change action plan 2016– 
2020. Resource document. World Bank. https://openknowledge.worldbank.org/bitstream/handle/ 
10986/24451/K8860.pdf. Accessed April 30, 2021. 

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0 
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate 
credit to the original author(s) and the source, provide a link to the Creative Commons license and 
indicate if changes were made. 

The images or other third party material in this chapter are included in the chapter’s Creative 
Commons license, unless indicated otherwise in a credit line to the material. If material is not 
included in the chapter’s Creative Commons license and your intended use is not permitted by 
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder.

https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://unfccc.int/sites/default/files/resource/unfccc_annual_report_2019.pdf
https://unfccc.int/sites/default/files/resource/unfccc_annual_report_2019.pdf
https://unfccc.int/process-and-meetings/the-paris-agreement/nationally-determined-contributions-ndcs/nationally-determined-contributions-ndcs
https://unfccc.int/process-and-meetings/the-paris-agreement/nationally-determined-contributions-ndcs/nationally-determined-contributions-ndcs
https://www.ucsusa.org/resources/each-countrys-share-co2-emissions
https://doi.org/10.1016/j.techfore.2018.07.003
https://data.worldbank.org/indicator/EN.ATM.CO2E.PC
https://data.worldbank.org/indicator/EN.ATM.CO2E.PC
https://openknowledge.worldbank.org/bitstream/handle/10986/24451/K8860.pdf
https://openknowledge.worldbank.org/bitstream/handle/10986/24451/K8860.pdf
http://creativecommons.org/licenses/by/4.0/

	 Climate Change—Does the IPCC Model Provide the Foundation for a Potential Global Technology Assessment Framework?
	1 Introduction
	2 Technology Assessment
	3 The IPCC Model: Potential as a Global TA Framework
	3.1 History of the IPCC
	3.2 IPCC Structure
	3.3 Processes
	3.4 Technologies

	4 Climate Change State of Play
	5 Reflections on the IPCC Model: Successful or Not?
	5.1 A Requirement for Increasing Impact Through Initiating Action
	5.2 Consensus and Situated Knowledge
	5.3 Public Trust in Reporting: Integrity, Errors, and the Need for Transparency
	5.4 Accessibility: Understanding and Scale

	6 Discussion
	7 Conclusions
	References




