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Abstract 

The far-reaching effects of climate change are among the leading global concerns today. 
The impacts of changing climate manifest in rising global temperatures (on land and in 
the ocean), escalating destructive extreme weather events, increasing biodiversity loss, 
shifting biomes, growing food insecurity, greater health risks (physical and mental), and 
involuntary migration of people, among other interconnected factors. The complexity of 
these problems individually and collectively is receiving extensive consideration in research 
and public arenas. Concerns about the influences of climate change have been increasing 
since the 1950s and through the last half of the twentieth century scientific understanding 
reached a consensus of the causes and numerous negative outcomes. The impacts have 
become clear in the first decades of the twenty-first century. Researchers in many 
disciplines are cautioning that the world is rapidly reaching a tipping point in the overall 
health of the planet, after which recovery will be very difficult. In addition, decision makers 
are grappling with how to evaluate multiple and sometimes competing calls for action and 
to decide how to address the issues best. 
In both research and decision-making settings, grey literature has been a prominent 
information genre about the multifaceted aspects of climate. Large quantities of grey 
literature on climate and climate change subjects have been produced. Academic 
institutions, governmental and intergovernmental bodies, non-governmental 
organizations, professional associations, think tanks, and news media have turned out 
grey literature ranging from brochures to hefty technical reports. These materials have 
been generated in print and digital formats to fulfil a suite of roles: 1) to report research 
findings, 2) to compile and synthesize literature on research and professional practice, 3) 
to inform policymakers and the public, 4) to advocate for policy development, 5) to 
implement policy, 6) to promote change in professional and individual practice, 7) to 
educate; 8) to broker information and promote networking, and 9) to counter 
misinformation. In this paper we draw on research about decision making in public policy 
and management practice about coastal and marine environments to illustrate how grey 
literature on climate subjects has been deployed in delivering on these roles. Grey 
literature is widely used in many decision-making contexts. Recognizing its numerous roles 
can inform citizens, managers, planners, and policy- and decision-makers in addressing 
the climate challenges facing society today. 

The far-reaching effects of climate change are among the leading global concerns today. 
In 2023, for example, devastating storms, droughts, floods, and record heatwaves and 
wildfires occurred in many locations around the world (European Environment Agency, 
2023; Osaka, 2023; Owens, 2023; Ripple et al., 2023; Voosen, 2024; World Meteorological 
Organization, 2024; You, 2024). The costs of the destruction stemming from these 
weather extremes, which are becoming more frequent, are massive (Bowman & Sharples, 
2023; Ness, 2023; Newman & Noy, 2023). In 2022, for instance, 18 separate disastrous 
events in the United States caused damages totalling US $165 billion (Rott, 2023; Smith, 
A. B., 2023). The World Meteorological Organization estimated that economic losses due 



Session Two - Dilemmas, Challenges, and Accuracy of Grey Literature MacDonald and Manuel 

52 

to “extreme weather, climate and water-related events” between 1970 and 2021 totalled 
US $4.3 trillion globally (World Meteorological Organization, 2023). Coupled with over 
two million human deaths in this period, due to these extreme events, and escalating 
major distresses on wider biodiversity (Díaz & Malhi, 2022; Isbell, et al., 2023), the 
implications of climate change for human and environmental health of the planet are 
without any question serious (Pörtner & Roberts, 2022),    

Abundance of Information on Climate Change 

Literature in all research areas, particularly scientific domains, has increased markedly 
over the past century. In 2018, the STM: International Association of Scientific, Technical, 
and Medical Publishers reported that that more than three million scientific papers were 
being published each year rising at a rate of 4% annually (Johnson et al., 2018). Over the 
next two years that rate increased to between 5% and 6.5% (STM global brief 2021, 2022). 
UNESCO reported in 2021 that between 2015 and 2019 scientific publications increased 
by 21% (Schneergans et al., 2021; see also Castillo et al., 2023). Notably, these publication 
statistics do not include grey literature. 

The quantity of information on climate and climate change subjects (both primary peer-
reviewed journal articles and grey literature) has also rapidly spiralled upward since the 
early decades of the twentieth century following the discovery that rising global 
temperatures were primarily caused by carbon dioxide emissions (Dessler, 2022; UKRI, 
n.d.). It is difficult to estimate the total number of publications related to climate subjects. 
One quite rough measure of the extent is determined by a simple Google search of the 
term “climate change,” which returns results exceeding 1.2 billion (e.g., a Google search 
returned 1,260,000,000 hits on 12 January 2024). Many different aspects of climate 
change are found in this substantial output and it is likely that grey literature constitutes 
a sizeable portion (possibly the largest).  

Grey literature has been defined as “that which is produced on all levels of government, 
academics, business and industry in print and electronic formats, but which is not 
controlled by commercial publishers, i.e., where publishing is not the primary activity of 
the producing body” (Schöpfel & Farace, 2010, p. 2029). While this definition is widely 
accepted, in practice other organizations, in addition to the types explicitly listed in the 
definition, produce grey literature. For example, large numbers of non-governmental 
organizations, many of which focus on environmental issues, annually turn out grey 
literature publications by the score.   

Decision-Making Processes 

To gain an appreciation of this vast body of grey literature, understanding the contexts in 
which the information is produced and used is essential. In an earlier iteration of this 
series of conferences on grey literature, we described the importance of grey literature in 
public policy development processes (MacDonald et al., 2015). Most policy decision-
making processes are notoriously complex, as Sir Peter Gluckman, then Chief Science 
Advisor to the New Zealand Prime Minister, illustrated in a policy cycle diagram that he 
presented at a conference of the International Network for Government Science Advice 
in Brussels in 2016 (reproduced and expanded in Gluckman, 2018). That diagram vividly 
highlights the “messiness” of public policy development processes (Castán Broto, 2020; 
Lewis et al., 2023). The public arena of policy decision making at all levels of government 
is populated with many different actors and actions where information of many types and 
formats supports decision-making processes (SAPEA, 2019). It is important to recognize 
that this environment is where much of the climate-related grey literature functions. 

Evidence (information) can be and is introduced at many different entry points in decision 
processes, e.g., in public hearings and consultations, in legislative committees, etc., by 
distinctly separate actors, e.g., researchers, policy analysts, journalists, citizens, etc. 
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(MacDonald et al., 2016). The context surrounding each access point often dictates the 
type and format of information that is used. For the evidence to be effective it must be 
relevant and be presented in a usable form at each location (Cairney & Kwiatkowski, 2017; 
Mitchell et al., 2006; Sarkki et al., 2014). Once introduced, the format of the information 
may evolve as it moves along the various pathways in the decision processes. For example, 
information may enter as a briefing note prepared by a researcher, which is presented to 
a policy analyst or a resource management committee, then transmitted through a variety 
of pathways in the hierarchical structures of government and concludes the course of its 
travel as a reference in a policy document. Most information transmission routes, 
however, are less straightforward and are drawn-out and convoluted with potentially 
numerous hurdles or blockage points. Typically, grey literature figures in every one of the 
pathways (Bogenschneider & Corbett, 2021; Cairney, 2016). 

Types of Climate Change Grey Literature 

As is well known by grey literature researchers, the types of grey literature are varied and 
extensive (see Table 1). This diversity is largely related to how and where information is 
used in decision-making processes, as noted above. Some types are widely used in 
organizational settings, e.g., briefing notes, often specifically designed and formatted to 
meet the contextual requirements. While some types are very common at both 
operational and political branches of governmental bodies, they may not be publicly 
accessible by default. Grey literature used within government ministerial cabinets in 
Westminster styles of government, for example, is considered confidential unless 
explicitly made publicly accessible (Campagnolo, 2018). In other organizational contexts, 
e.g., private think tanks or companies, grey literature used in decision processes can also 
be labelled confidential and not made available publicly. 

The types listed in Table 1 also illustrate a range of producers of grey literature: individual 
authors, governmental and non-governmental organizations, intergovernmental bodies, 
news organizations, private companies, etc. The diversity of types and producers points 
to numerous roles that this literature fulfills. 

Table 1. Types of Grey Literature about Climate Change 
" Blog Posts 
" Briefing (Policy) Notes 
" Conference & Workshop Papers 
" Databases and Data Sets 
" Fact Sheets 
" Government Publications (many types) 
" Industry / Consultant Reports (many types) 
" Infographics 
" Literary and Artistic Works 
" Maps 
" Media Releases 
" Meeting Records 
" Newsletters 
" News Media Reports (several types) 
" NGO Publications (many types) 
" Patents 
" Photographs and Graphic Images 
" Reports (many types) 
" Social Media Posts 
" Standards 
" Theses / Dissertations 
" Think Tank Publications (many types) 
" Video & Audio Posts 
" Websites – and more … 
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Roles of Grey Literature in Climate Change Decision Processes 

In this section we describe a suite of roles that grey literature performs in decision 
processes (see Table 2). As Petzold et al. (2023) point out, grey literature can be the main 
type of information facilitating consideration of options to address the implications of 
climate change: 

Many on-the-ground responses to climate-related hazards may not be included 
in peer-reviewed literature but documented in other forms of literature (that is, 
grey literature), for example, reports by the private sector or civil society actors. 
(p. 1528) 

To illustrate each role, we present examples of grey literature published by a variety of 
different organizations: governments at different levels, NGOs, and policy institutes. 

To Report Research Results 

From a research perspective, initial 
reports of results may be published as 
grey literature (Figure 1). Technical 
reports, for example, have been 
produced by governments and other 
organizations in very large numbers 
and in various formats for many 
decades. This type of grey literature 
has received extensive attention by 
grey literature experts, librarians, and 
authors alike (e.g., Bielskas et al., 
2022). Technical reports are often the 
first documentation of research 
results and usually contain more 
details than is included in journal 
articles arising from the research. 
Sometimes, the resources required to 
produce technical reports can be 
substantial. 

Table 2. Roles of Grey Literature in Climate Change Decision Processes 
To Report Research Results 

To Synthesize Information (e.g., Research and Professional Literature) 

To Inform Policy Makers and the Public 

To Advocate for Policy Change 

To Implement Policy 

To Promote Change in Professional and Individual Practice 

To Educate 

To Broker Information and Promote Networking 

To Counter Misinformation 
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To Synthesize Information (e.g., Research and Professional Literature) 

As noted above, research and professional 
literature about climate change is extensive 
and growing rapidly. This large volume of 
literature is scattered among many 
publications, which has prompted the 
production of syntheses that vary in scope 
and comprehensiveness (Callaghan et al., 
2020; Smith, L. C. 2023) (Figure 2). 
Governments and intergovernmental 
agencies produce syntheses, and probably 
the best known are the major periodic 
reports of the Intergovernmental Panel on 
Climate Change. Xuemei Bai recently 
emphasized that IPCC “reports primarily 
synthesize existing literature, and as such, 
…[are] largely influenced by the existing 
body of knowledge” (Bai, 2023). As these 
syntheses are very large, global, and 
comprehensive, the IPCC also produces 
Summaries for Policy Makers to facilitate 
mobilization of research into policy. 

To Inform Policymakers and the Public 
The prominence of grey literature is evident 
in the significant role of informing both 
policymakers and the public (Figure 3). 
Briefing notes are widely deployed to serve in 
this capacity. Such publications are 
frequently used to convey information to 
politicians and decision makers in many, if 
not most, governmental organizations. While 
briefing notes are common, due to 
confidentiality and the typically short life 
span of the documents, they may not be 
readily accessible. Briefing notes are used 
both within and outside governments 
primarily because the format (short 
documents, often two pages) fits the 
important role of informing. In addition, 
readability in an accessible manner is a key 
characteristic of these publications. 
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To Advocate for Policy Change 

Grey literature fills a fourth role by 
serving as tools for advocacy (Figure 4). 
Non-governmental organizations, such as 
WWF [Worldwide Fund for Nature], 
Nature Conservancy, and many others, 
pursue advocacy agendas as a matter of 
their mandates. They carry out their 
objectives by directing information 
specifically to governments and/or to 
wider publics. Frequently, these 
organizations maximize use of digital 
resources in this work. Grey literature in 
the form of multifunctional websites and 
active social media platforms, for 
example, are commonly used. 

To Implement Policy 
Once policies have been approved, 
implementation follows and grey 
literature fills yet another role, namely, 
to support the implementation of policies 
in diverse sectors (Figure 5). Planning 
documents are a prime example of this 
role. Plans are designed for local to 
international levels. The policy itself is set 
out in an approved plan and further grey 
literature is used to specify the steps and 
actions to implement the plan. The 
examples of planning documents 
included in Figure 5 range from an urban 
municipal climate action plan for the city 
of Halifax, Nova Scotia to a country level 
marine spatial plan for Scotland. 



Session Two - Dilemmas, Challenges, and Accuracy of Grey Literature MacDonald and Manuel 

57 

To Promote Change in Professional and Individual Practice 

Grey literature also serves to promote change in 
professional and individual practice (Figure 6). 
To mitigate and combat the increasing risks 
caused by climate change, academic institutions 
and professional organizations are examining 
their practices and implementing changes in 
their operations to achieve positive outcomes.  

Many governmental and non-governmental 
organizations disseminate grey literature to 
deliver prominent messages, often with 
engaging graphic images, about the urgency of 
the issues and to encourage changes in 
individual habits and practices. 

To Educate 
Complementing initiatives to promote change in 
professional and individual practices, non-
governmental organizations have been set up 
explicitly to fill educational roles (Figure 7). 
Invariably, these organizations develop and 
distribute educational materials in the form of grey 
literature. A full toolkit of educational strategies 
may be used in designing such grey literature in 
order to be effective at different educational levels 
from grade school to adults. To promote 
awareness of and raise understanding about 
climate change and efforts to build resilience, 
governments also use grey literature for 
educational purposes. 
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To Broker Information and Promote Networking 

The next role for grey literature may not be as 
obvious as the preceding examples. Some 
organizations, either intentionally or 
unintentionally, take on the responsibility of 
information brokers among groups, e.g., between 
stakeholders and governments (Willems & Giezen, 
2022; Willems et al., 2023) (Figure 8). They may 
also serve as information brokers between levels of 
governments when particular departments or 
agencies are not on “speaking terms” with their 
counterparts in other levels of government. Grey 
literature generated by brokering organizations 
can serve as boundary objects between levels of 
government since the organizations and the grey 
literature are viewed as “neutral” and not directly 
tainted by negative characterizations of 
government units (Cadman et al., 2020).  
In addition, non-governmental organizations may 
be trusted and carry greater credibility than 
governmental bodies in the eyes of some 
stakeholders. In such situations, the NGOs can use 
grey literature in their brokering and networking 
role. 

To Counter Misinformation 

The nineth role we have identified in our 
assessment of climate change grey literature has 
become increasingly important over the past 
decade as digital communication technologies 
have evolved and become widely used. 
Misinformation is a growing concern in dealing 
with the implications of climate change and more 
and more initiatives are being implemented to 
mitigate the effects of this problem (Henley, 2023) 
(Figure 9).  
Many governmental, intergovernmental, and non-
governmental organizations have focused greater 
attention on this issue and are producing reports 
and other types of grey literature designed to 
understand and counter the effects of 
misinformation. 
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Conclusion

Our survey of grey literature related to climate change has identified a suite of significant 
roles that this literature fulfills globally in all levels of society. This wide range is available 
to inform and support policy- and decision-making processes. Due to the complexity and 
messiness of these processes and almost countless contexts, grey literature is produced 
for different purposes, in different formats, and for different audiences. Many actors, 
both individuals and organizations, are involved in producing and using grey literature on 
climate and climate change topics. In a recent paper about developing resilience to 
climate disasters, the relevance of grey literature was described as “where perspectives 
of community based organizations and marginalized citizens are more likely to appear on 
their experiences of local governance participation” (McNaught, 2024, p. 13; see also 
Piggott-McKellar, 2019). Similarly, Brubacher et al. (2024) state that the “community 
voices” included in grey literature can extend understanding about health and well-being 
in the midst of climate change and biodiversity loss (p. 7).  

The roles that grey literature fulfil are typically connected to specific stages or actions in 
the many interconnected information pathways in policy- and decision-making processes 
that we outlined above. These roles play out at many levels of decision making. 
Thalheimer et al. contend, for example, that grey literature is important because it 
“contextualises adverse impacts of climate change” on various industry and societal 
sectors (2021, p. 8). Moreover, as Galappaththi et al. point out, giving attention to grey 
literature is “essential…because much of the evidence on climate change adaptation is 
documented there” (2022, p. 6). 

Due to its different roles, grey literature products can consist of a diversity of components 
and may fulfil different roles simultaneously. For example, a multipart website can serve 
to inform, to advocate, and to educate. This flexibility ensures that grey literature can 
reach various audiences with different education levels and understanding more easily 
and likely more effectively than peer-reviewed research literature. Although the latter 
may be accessible, it is read and understood in much narrower circles (see, for example, 
Sampson et al., 2024). 

Finally, due to its ubiquity and accessibility, many people (probably all people) encounter 
grey literature in their daily lives. Consequently, given its roles in informing and educating, 
this genre may have far greater societal influence than other types of information. People 
of all levels of society need accurate and accessible information to make decisions 
necessary to avert climate disaster. Thus, recognizing the numerous roles that grey 
literature fulfills can inform citizens, managers, planners, and policy- and decision-makers 
in addressing the climate challenges facing society today. 

References 
Bai, X. (2023, November 3). Make the upcoming IPCC Cities Special Report count. Science, 382(6670), eadl1522. 
https://doi.org/10.1126/science.adl1522

Bielskas, A. S., Holmes, E., Jackson, E. M., Wacker, M., & Mercurio, J. R. (2022). Technical reports in the repository: Syncing a 
unique grey literature collection in multiple Columbia University Library systems. GSIS Newsletter, 293, 1-16. 
https://doi.org/10.7916/DG8C-HD03

Bogenschneider, K., & Corbett, T. (2021). Evidence-based policymaking: Envisioning a new era of theory, research, and 
practice (2nd edition). New York: Routledge. 

Bowman, D. M. J. S., & Sharples, J. J. (2023). Taming the flame, from local to global extreme wildfires. Science, 381(6658), 
616-619. https://doi.org/10.1126/science.adi8066

Brubacher, L. J., Chen, T. T.-W., Longboat, S., Dodd, W., Peach, L., Elliott, S. J., Patterson, K., & Neufeld, H. (2024). Climate 
change, biodiversity loss, and Indigenous Peoples’ health and wellbeing: A systematic umbrella review protocol. Systematic 
Reviews, 13(1), 8. https://doi.org/10.1186/s13643-023-02423-x

Cadman, R., MacDonald, B. H., & Soomai, S. S. (2020). Sharing victories: Characteristics of collaborative strategies of 
environmental non-governmental organizations in Canadian marine conservation. Marine Policy, 115, 103862. 
https://doi.org/10.1016/j.marpol.2020.103862



Session Two - Dilemmas, Challenges, and Accuracy of Grey Literature MacDonald and Manuel 

60 

Cairney, P. (2016). The politics of evidence-based policy making. London: Palgrave Macmillan. 

Cairney, P., & Kwiatkowski, R. (2017). How to communicate effectively with policymakers: Combine insights from 
psychology and policy studies. Palgrave Communications, 3(1). https://doi.org/10.1057/s41599-017-0046-8

Callaghan, M. W., Minx, J. C., & Forster, P. M. (2020). A topography of climate change research. Nature Climate Change, 
10(2), 118-123. https://doi.org/10.1038/s41558-019-0684-5

Campagnolo, Y. (2018). The history, law, and practice of cabinet immunity in Canada. Revue Générale de Droit, 47(2), 239-
307. https://doi.org/10.7202/1042926ar

Castán Broto, V. (2020). Climate change politics and the urban contexts of messy governmentalities. Territory, Politics, 
Governance, 8(2), 241-258. https://doi.org/10.1080/21622671.2019.1632220

Castillo, D. J., Vicary, T., Kalentsits, M., Soomai, S. S., & MacDonald, B. H. (2023). Ensuring equitable access to ocean and 
coastal information to advance knowledge and inform decision-making: The global Aquatic Sciences and Fisheries Abstracts. 
Ocean & Coastal Management, 231, 106399. https://doi.org/10.1016/j.ocecoaman.2022.106399

Dessler, A. E. (2022). Introduction to modern climate change (Third edition). Cambridge University Press. 
https://doi.org/10.1017/9781108879125

Díaz, S., & Malhi, Y. (2022). Biodiversity: Concepts, patterns, trends, and perspectives. Annual Review of Environment and 
Resources, 47(1), 31-63. https://doi.org/10.1146/annurev-environ-120120-054300

Gluckman, P. (2018). The role of evidence and expertise in policy-making: The politics and practice science advice. Journal & 
Proceedings of the Royal Society of New South Wales, 151(part 1), 91-101. 

European Environment Agency. (2023, October 25). Extreme weather: Floods, droughts and heatwaves. 
https://www.eea.europa.eu/en/topics/in-depth/extreme-weather-floods-droughts-and-heatwaves

Galappaththi, E. K., Susarla, V. B., Loutet, S. J. T., Ichien, S. T., Hyman, A. A., & Ford, J. D. (2022). Climate change adaptation 
in fisheries. Fish and Fisheries, 23(1), 4-21. https://doi.org/10.1111/faf.12595

Henley, J. (2023, November 7). 85% of people worry about online disinformation, global survey finds. The Guardian. 
https://www.theguardian.com/technology/2023/nov/07/85-of-people-worry-about-online-disinformation-global-survey-
finds

*F59@@N 'ON #4@I4B9E4N 0ON -CE>N "O 2ON )9N +ON #H@@C6?N +O -ON 19;A>N (O 1ON 2945@CCAN &O 3ON '9EE>9EN 2ON 24@4N /O &ON (H9EE9ECQ

Ramírez, N. R., Tavella, J., Larkin, D. J., Schmid, B., Outhwaite, C. L., Pramual, P., Borer, E. T., Loreau, M., Omotoriogun, T. C., 
Obura, D. O., … Palmer, M. S. (2023). Expert perspectives on global biodiversity loss and its drivers and impacts on people. 
Frontiers in Ecology and the Environment, 21(2), 94-103. https://doi.org/10.1002/fee.2536

Johnson, R., Watkinson, A., & Mabe, M. (2018). The STM report: An overview of scientific and scholarly publishing (p. 212). 
STM: International Association of Scientific, Technical and Medical Publishers. https://www.stm-
assoc.org/2018_10_04_STM_Report_2018.pdf

Lewis, P., Ainscough, J., Coxcoon, R., & Willis, R. (2023). The messy politics of local climate assemblies. Climatic Change, 
176(6), 76. https://doi.org/10.1007/s10584-023-03555-8

MacDonald, B. H., Ross, J. D., Soomai, S. S., & Wells, P. G. (2015). How information in grey literature informs policy and 
decision making: A perspective on the need to understand the processes. The Grey Journal, 11(1), 7-16. 

MacDonald, B. H., Soomai, S. S., De Santo, E. M., & Wells, P. G. (2016). Understanding the science-policy interface in 
integrated coastal and ocean management. In B. H. MacDonald, S. S. Soomai, E. M. De Santo, & P. G. Wells (Eds.), Science, 
information, and policy interface for effective coastal and ocean management (pp. 19-43). CRC Press, Division of Taylor & 
Francis. https://www.taylorfrancis.com/chapters/oa-edit/10.1201/b21483-13/understanding-science%E2%80%93policy-
interface-integrated-coastal-ocean-management-bertrum-macdonald-suzuette-soomai-elizabeth-de-santo-peter-wells 

McNaught, R. (2024). The application of collaborative governance in local level climate and disaster resilient development – 
A global review. Environmental Science & Policy, 151, 103627. https://doi.org/10.1016/j.envsci.2023.103627

Mitchell, R. B., Clark, W. C., & Cash, D. W. (2006). Information and influences. In R. B. Mitchell, W. C. Clark, D. W. Cash, & N. 
M. Dickson (Eds.). Global environmental assessments. Information and influence (pp. 307-338). Cambridge, MA: MIT Press. 

Ness, R. (2023, May 6). Climate damages are inflating the costs of living for every Canadian. Canadian Climate Institute. 
https://climateinstitute.ca/climate-damages-inflating-costs-of-living-for-every-canadian/

Newman, R., & Noy, I. (2023). The global costs of extreme weather that are attributable to climate change. Nature 
Communications, 14(1), 6103. https://doi.org/10.1038/s41467-023-41888-1

Osaka, S. (2023, October 30). Why many scientists are now saying climate change is an all-out “emergency.” The 
Washington Post. https://www.washingtonpost.com/climate-environment/2023/10/30/climate-emergency-scientists-
declaration/

Owens, B. (2023). Why are the Canadian wildfires so bad this year? Nature, 618(7965), 439-440. 
https://doi.org/10.1038/d41586-023-01902-4



Session Two - Dilemmas, Challenges, and Accuracy of Grey Literature MacDonald and Manuel 

61 

Petzold, J., Hawxwell, T., Jantke, K., Gonçalves Gresse, E., Mirbach, C., Ajibade, I., Bhadwal, S., Bowen, K., Fischer, A. P., Joe, 
E. T., Kirchhoff, C. J., Mach, K. J., Reckien, D., Segnon, A. C., Singh, C., Ulibarri, N., Campbell, D., Cremin, E., Färber, L., … 
Garschagen, M. (2023). A global assessment of actors and their roles in climate change adaptation. Nature Climate Change, 
13(11), 1250-1257. https://doi.org/10.1038/s41558-023-01824-z

Piggott-McKellar, A. E., McNamara, K. E., Nunn, P. D., & Watson, J. E. M. (2019). What are the barriers to successful 
community-based climate change adaptation? A review of grey literature. Local Environment, 24(4), 374-390. 
https://doi.org/10.1080/13549839.2019.1580688

Pörtner, H.-O., & Roberts, D. C. (Eds.). (2022). Climate change 2022: Impacts, adaptation, and vulnerability. Summary for 
policymakers, technical summary, and frequently asked questions. Intergovernmental Panel on Climate Change. 
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_SummaryVolume.pdf

Ripple, W. J., Xu, C., Lenton, T., Marques, L., King, D., Wolf, C., Newsome, T. M., Gregg, J., Huq, S., & Rockström, J. (2023). 
The 2023 State of the climate report: Entering uncharted territory. BioScience. https://doi.org/10.1093/biosci/biad080

Rott, N. (2023, January 10). Extreme weather, fueled by climate change, cost the U.S. $165 billion in 2022. NPR. 
https://www.npr.org/2023/01/10/1147986096/extreme-weather-fueled-by-climate-change-cost-the-u-s-165-billion-in-
2022

Sampson, N., Price, C., Sampson, M., Bradshaw, M., & Freeman, B. (2024). Lessons from a plain language analysis: U.S. 
Clean Air Act Title V public notices as barriers to environmental justice. Environmental Science & Policy, 151, 103604. 
https://doi.org/10.1016/j.envsci.2023.103604

Sarkki, S., Niemela, J., Tinch, R., Van Den Hove, S., Watt, A., & Young, J. (2014). Balancing credibility, relevance, and 
legitimacy: A critical assessment of trade-offs in science-policy interfaces. Science and Public Policy, 41(2), 194-206. 
https://doi.org/10.1093/scipol/sct046

Schneergans, S., Straza, T., & Lewis, J. (Eds.). (2021). UNESCO science report: The race against time for smarter development. 
UNESCO Publishing. https://unesdoc.unesco.org/ark:/48223/pf0000377433

Schöpfel, J., & Farace, D. J. (2010). Grey literature. In M. J. Bates & M. N. Maack (Eds.). Encyclopedia of library and 
information sciences (3rd. ed.) (pp. 2029-2039). Boca Raton, FL: CRC Press (Taylor & Francis). 

Science Advice for Policy by European Academies (SAPEA). (2019). Making sense of science for policy under conditions of 
complexity and uncertainty. Berlin: Science Advice for Policy by European Academies. https://doi.org/10.26356/masos

Smith, A. B. (2023, January 10). 2022 U.S. billion-dollar weather and climate disasters in historical context. NOAA 
Climate.gov. https://www.climate.gov/news-features/blogs/beyond-data/2022-us-billion-dollar-weather-and-climate-
disasters-historical

Smith, L. C. (2023). Reviews and reviewing: Approaches to research synthesis. an annual review of information science and 
technology (ARIST) paper. Journal of the Association for Information Science and Technology, asi.24851. 
https://doi.org/10.1002/asi.24851

STM global brief 2021—Economics & market size: A STM report supplement (p. 31). (2022). STM: International Association 
of Scientific, Technical and Medical Publishers. https://www.stm-assoc.org/2022_08_24_STM_White_Report_a4_v15.pdf

Thalheimer, L., Otto, F., & Abele, S. (2021). Deciphering impacts and human responses to a changing climate in East Africa. 
Frontiers in Climate, 3, 692114. https://doi.org/10.3389/fclim.2021.692114

UKRI. (n.d.). A brief history of climate change discoveries. UK Research and Innovation. https://www.discover.ukri.org/a-
brief-history-of-climate-change-discoveries/index.html

Voosen, P. (2024). The hottest year was even hotter than expected. Science, 383(6679), 134. 
https://doi.org/10.1126/science.ztj60l9

Willems, J. J., & Giezen, M. (2022). Understanding the institutional work of boundary objects in climate-proofing cities: The 
case of Amsterdam Rainproof. Urban Climate, 44, 101222. https://doi.org/10.1016/j.uclim.2022.101222

Willems, J. J., Van Popering-Verkerk, J., & Van Eck, L. (2023). How boundary objects facilitate local climate adaptation 
networks: The cases of Amsterdam Rainproof and Water Sensitive Rotterdam. Journal of Environmental Planning and 
Management, 66(7), 1513-1532. https://doi.org/10.1080/09640568.2022.2030686

World Meteorological Organization. (2023, May 22). Economic costs of weather-related disasters soars but early warnings 
save lives. World Meteorological Organization. https://public.wmo.int/en/media/press-release/economic-costs-of-weather-
related-disasters-soars-early-warnings-save-lives

World Meteorological Organization. (2024, January 12). WMO confirms that 2023 smashes global temperature record. 
World Meteorological Organization. https://wmo.int/news/media-centre/wmo-confirms-2023-smashes-global-
temperature-record

You, X. (2024, January 11). Oceans break heat records five years in a row. Nature. https://doi.org/10.1038/d41586-024-
00081-0


