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AFFIDAVIT

AFFIDAVIT OF EXPERT WITNESS DR. KATHERINE ARBUTHNOTT

l, DR. KATHERINE ARBUTHNOTT, of the City of REGINA, SASKATCHEWAN, MAKE OATH AND
SAY (or AFFIRM):

1. 1 hereby provide this opinion to the Court in my capacity as a psychologist, expert in several areas

of psychology, including environmental psychology, cognition, emotion, and positive psychology.

2. | provide this opinion evidence contained herein in an objective and non-partisan manner. My
opinion evidence provided herein is related only to matters within my areas of expertise. | am aware
of my duties as an expert witness to assist the Court as prescribed in The Queen’s Bench Rules at

rule 5-37 and | have made this submission in conformity with those duties.
3. lam a Canadian citizen and lifelong resident of Saskatchewan.

4. | have graduate degrees in Educational Psychology (Bachelors and Masters) and a PhD in
Experimental Psychology. Attached to this affidavit as Exhibit “A” is my Curriculum Vitae, which

further describes my qualifications in greater detail.



5. | was registered with the Saskatchewan College of Psychologists from its inception until my
retirement in 2021. My first career was as a psychotherapist, primarily in private practice with Prairie
Trainers and Therapists of Saskatoon (1978-1992).

6. |am Professor Emerita with the University of Regina and Campion College. Before I retired in June
2021, | was a Full Professor of Psychology. Throughout my academic career | taught senior
undergraduate and graduate courses in Environmental Psychology, Emotion and Motivation,
Cognitive Psychology, Developmental Psychology, and Social Psychology (among other junior
undergraduate classes) and supervised the research of many graduate students. My tenure with
the University of Regina and Campion College extended from 1997-2021.

7. My academic research investigated fundamental processes of attention, memory, and decision-
making, and how these processes influence responses to climate change issues. One decision-
making error that is very relevant to the current case is ‘escalation of commitment’, which is the
continued investment in a strategy despite evidence of its failure. With my colleague, economist
Brett Dolter, | conducted a detailed analysis of the operation of this decision-making error as it
applies to fossil fuel production.’ The use of fossil fuels has been central to human civilization, but
evidence of the existential danger posed by carbon emissions means that this use must be
curtailed. Thus, the considerable public investment to support fossil fuel industries in SK clearly
reflects an escalation of commitment error. Affixed to this affidavit as Exhibit “B” is our journal
article entitled Escalation of Commitment to Fossil Fuels, which appeared in the Journal of

Ecological Economics in 2013.

8. The growing evidence of climate change in our lives, such as the frequency of extreme weather
events and seasonal uncertainty in environmentally based livelihoods such as farming is increasing
mental health difficulties, particularly stress and eco-anxiety. As climate scientist Katharine Hayhoe
puts it, “the cascade of events triggered by warming affects everything we care about: where we
get the food we eat and how much it costs; how clean or dirty the air that we breathe is; the economy
and national security; hunger, disease, and poverty across the planet; the future of civilization as

we know it.”2

9. Several years ago, the American Psychological Association identified eco-anxiety as a key

emerging issue for psychologists,® and the psychological implications of climate change are clearly

! Arbuthnott, K.D., & Dolter, B., “Escalation of commitment to fossil fuels” (2013) Ecological Economics, 89,
7-13.

2 Hayhoe, K., Saving us: A climate scientist’s case for hope and healing in a divided world (Toronto: One
Signal Publishers, 2021) at 32-33.

3 Doherty, T.J., & Clayton, S., “The psychological impacts of global climate change” (2011) American
Psychologist, 66, 265-276.



10.

1.

12.

identified as a growing concern for the mental health of Canadians.* Affixed to this affidavit as

Exhibit “C” is a copy of the Canadian Psychological Association’s Climate Anxiety Factsheet.

Climate change has significant implications for psychologists practicing in all areas.5 Affixed to this
affidavit as Exhibit “D” is a copy of the journal article | published in 2021 entitled Psychology and
the Natural Environment. | participated in a working group to develop a position paper on climate
change for the Canadian Psychological Association.® Affixed to this affidavit as Exhibit “E” is a
copy of that position paper entitled Addressing climate change in Canada: The importance of

psychological science. A position paper of the Canadian Psychological Association.

Eco-anxiety is also a significant issue for many Saskatchewan residents, and these issues are
exacerbated by the social norms of constraining discussion of climate change in the province. In
the winter of 2021, | was approached by two academic colleagues to help establish a support group
for people suffering from eco-anxiety and eco-grief. We announced the proposed group through
our personal social media networks, and we were surprised by the number of people who
responded. For the moment, we have established two Ecostress groups who meet regularly.
Through our discussions, it is clear that considerable distress is associated with the Saskatchewan
government’s failure to robustly act to reduce our extremely high per capita carbon emissions for a
number of residents. Many members of these groups are suffering sufficiently to require stress
leaves, so the inaction on climate change is harming both the health of Saskatchewan residents

and the productivity of their workplaces.

Mental health issues associated with climate change are particularly significant for adolescents and
young adults. Research indicates that a large proportion of young people experience significant
eco-anxiety,” and | observed this in several of my undergraduate classes over the past decade.
Affixed to this affidavit as Exhibit “F” is a copy of the journal article entitled “Climate anxiety in

children and young people and their beliefs about government responses to climate change: a

“Dr. Lindsay J. McCunn, Mr. Alexander Bjornson, and Dr. Robert Gifford, “Psychology Works” Fact Sheet:
Climate Change and Anxiety (Canadian Psychological Association, 2020) online: https://cpa.ca/psychology-
works-fact-sheet-climate-change-and-anxiety/ (10 March 2023).

5Arbuthnott, K.D., “Psychology and the natural environment” (2021) Psynopsis, 43(2), at 22-23, online:
https://cpa.ca/docs/File/Psynopsis/2021-Vol43-2/#p=22 (10 March 2023).

6 McCunn, L., Gifford, R., Veitch, J.A., Arbuthnott, K., Zhao, J., Anold-Schutta, P., Young, C., & Jardine, N.
“Addressing climate change in Canada: The importance of psychological science. A position paper of the
Canadian Psychological Association” (2021) Psynopsis, 43(2), at 6-8.

7 Hickman, C., Marks, E., Pihkala, P., Clayton, S., Lewandowski, R.E., Mayall, E.E., Wray, B., Mello, C., &
van Susteren, L., “Climate anxiety in children and young people and their beliefs about government responses
to climate change: A global survey” (2021) The Lancet Planet Health, 5(12), e863-e873 online:
https://www.thelancet.com/journals/lanplh/article/PI1S2542-5196(21)00278-3/fulltext (10 March 2023)

Also: Galway, L. and Field, E., “Climate emotions and anxiety among young people in Canada: A national
survey and call to action” (2023) The Journal of Climate Change and Health, Vol. 9 online:
https://www.sciencedirect.com/science/article/pii/S2667278223000032?via%3Dihub (10 March 2023).







Curriculum Vitae

Katherine D. Arbuthnott
Professor Emerita
Department of Psychology
Campion College, University of Regina
Telephone: Home (306) 347-7806
E-mail: Katherine.Arbuthnott@uregina.ca

Education

University of Saskatchewan:

Sept, 1969 - May, 1974: Bachelor of Education (with distinction)

Sept, 1976 - May, 1978: Masters of Education (Educational Psychology)
(supervisor: Dr. W. Pawlovich)

Sept, 1991 - May, 1995: Doctor of Philosophy (Experimental Psychology)
(supervisor: Dr. Jamie I.D. Campbell)

Thesis title: Error minimization in sequential retrieval: Repetition,
intention, and inhibition

Research Experience
2006 — 2021 Professor, Campion College, University of Regina
* Research program investigating goal pursuit with application to pro-
environmental behaviour; NSERC funded until 2012
* Research Ethics Board Chair for University of Regina (2005 — 2007)

2004 — 2006 Associate professor, Campion College, University of Regina
* NSERC funded research program investigating processes of executive
control and attention
» SSHRC funded applied research program investigating memory processes
in psychotherapy (memory misattributions)

2001 - 2004 Associate professor, University of Regina
* NSERC funded research program investigating processes of executive
control and attention
» SSHRC funded applied research program investigating memory processes
in psychotherapy (memory misattributions)

1997 - 2001 Assistant professor, University of Regina
* NSERC funded research program investigating processes of executive
control and memory
* applied research program investigating memory processes in psychotherapy
(prospective memory and memory misattributions)

1996 - 1997 Consumer Science Unit, Unilever Research, Colworth House, Sharnbrook,
Bedford, MK44 1LQ, UK
* investigating the effects of tea on cognition and mood

1995 - 1996 Post-doctoral fellow, Centre for Agricultural Medicine, University of
Saskatchewan, Saskatoon, SK
* Tri-council green plan funded position investigating the



neurobehavioural effects of pesticide exposure
* supervisors: Dr. Margaret Crossley (neuropsychology), Dr. Karen
Semchuk (neuroepidemiology)

Teaching Experience

Campion College, University of Regina Professor:

2006 — 2021 Courses: introductory psychology, human information processing, research
methods, memory, emotion & motivation, developmental psychology, infant
cognition, aging cognition, environmental psychology, leadership
Levels: first year undergraduate to graduate classes

Campion College, University of Regina Associate Professor:

2004 — 2006 Courses: human information processing, research methods, memory,
emotion & motivation, infant cognition, aging cognition
Levels: second year undergraduate to graduate classes

University of Regina Associate Professor:

2001 — 2004 Courses: human information processing, research methods, memory,
perception, learning, traumatic memory, infant cognition, honours seminar
Levels: second year undergraduate to graduate classes

University of Regina Assistant Professor:

1997 - 2001 Courses: human information processing, research methods, memory,
perception, learning, traumatic memory, honours seminar, social psychology
Levels: second year undergraduate to graduate classes

University of Saskatchewan Sessional Lecturer:
1981-1996 Courses: dyadic communication, learning, statistics, perception,
development (all psychology)

University of Regina Sessional Lecturer:
1981 - 1989 Courses: dyadic communcation, development, counselling theories &
applications (all social work)

Administrative Experience
1996-1997 Research manager at Consumer Science Unit, Unilever Research, Colworth
House, Sharnbrook, Bedford, MK44 1LQ, UK
e co-supervised consumer science laboratory of 5

2003-2004 Research Ethics Board Education Coordinator, University of Regina
e board of 25, serving university of 425 researchers
2005-2007 Research Ethics Board Chair, University of Regina
e board of 25, serving university of 425 researchers
2007-2016 Assistant Dean, Campion College

e supervised registrars’ office and student services

¢ managed academic student affairs and curricular matters
2007; 2009-2012  Psychology Department Head, Campion College

e department of 3 regular faculty and 6-8 sessional lecturers

Books



Arbuthnott, K.D., Arbuthnott, D.W., & Thompson, V.A. (2006). The Mind in Therapy: Cognitive
Science for Practice. Mahwah, NJ: Erlbaum.

Peer-Reviewed Papers
(students in bold)

Arbuthnott, K.D., Sutter, G.C., Belcher, J., & Stewart, S. (2022). There’s nothing like the real thing:
nature connection and emotion in outdoor and online Songs for Nature workshops.
Environmental Education Research. DOI: 10.1080/13504622.2022.2074377

Arbuthnott, K.D. (2021). Psychology and the natural environment. Psynopsis, 43(2), 22-23.

Arbuthnott, K.D., & Sutter, G.C. (2019). Songwriting for nature: Increasing nature connection and

well-being through musical creativity. Environmental Education Research, DOI:
10.1080/13504622.2019.1608425

Neill, C., Gerard, J., & Arbuthnott, K.D. (2018). Nature contact and mood benefits: Contact
duration and mood type. Journal of Positive Psychology. Doi:
10.1080/17439760.2018.1557242

Hembroff, C.C., Arbuthnott, K.D., & Kratzig, G.P. (2018). Emergency response driver training:
Dual-task decrements of dispatch communication. Transportation Research Part F, 59, 222-
235.

Brooks, A.M., Ottley, K.M., Arbuthnott, K.D., & Sevigny, P. (2017). Nature-related mood effects:
Season and type of nature contact. Journal of Environmental Psychology, 54, 91-102. Doi:
10.1016/jenvp.2017.10.004

McMartin, D.W., Sammel, A.J., & Arbuthnott, K.D. (2018). Community response and engagement
during extreme water events in Saskatchewan, Canada and Queensland, Australia.
Environmental Management, 61, 34-45. Doi: 10.1007/200267-017-0944-y

Arbuthnott, K.D., & Scerbe, A. (2016). Goal framing in public issue and action decisions. Analyses
of Social Issues and Public Policy, doi: 10.1111/asap.12119

Arbuthnott, K.D., & Scerbe, A. (2016). How do money and time restrictions influence self-
constraining behavior in polluting the commons? Organization & Environment, 1-15., doi:
10.1177/1086026616652667

Heidt, C.T., Arbuthnott, K.D., & Price, H.L. (2016). The effects of distributed learning on enhanced
cognitive interview training. Psychiatry, Psychology, and Law. 23, 47-61. doi:
10.1080/13218719.2015.1032950

Arbuthnott, K.D., & Kratzig, G.P. (2015). Effective teaching: Sensory learning styles versus
general memory processes. Innovative Teaching, 4, 1-10. Doi: 10.1466/06.1T.4.2

Arbuthnott, K.D., & Devoe, D. (2014). Understanding of biodiversity among western Canadian
university students. Human Ecology, 42, 147-158.

Arbuthnott, K.D., Sutter, G.C., & Heidt, C.T. (2014). Natural history museums, parks, and
connection with nature. Museum Management and Curatorship, DOI:
10.1080/09647775.2014.888818

Arbuthnott, K.D., & Dolter, B. (2013). Escalation of commitment to fossil fuels. Ecological
Economics, 89, 7-13.

Arbuthnott, K.D., Devoe, D., & Lawrie, T. (2012). Economic development and environmental
interactions: A comment on Liu and Sibley (2011). Analyses of Social Issues and Public
Policy, 12, 209-215.

Arbuthnott, K.D. (2012). Sustainable consumption: Attitudes, actions, and well-being. Analyses of
Social Issues and Public Policy, 12, 204-208.

Arbuthnott, K.D. (2010). Taking the long view: Environmental sustainability and delay of
gratification. Analyses of Social Issues and Public Policy, 10, 4-22.



Dolter, B. & Arbuthnott, K. (2010). Any risk is unacceptable: Cultural identity, ethics and support
for the nuclear industry in Saskatchewan. Prairie Forum, 35, 79-112.

Hepting, D.H., Spring, R., Maciag, T., Arbuthnott, K., & Slezak, D. (2010). Classification of facial
photograph sorting performance based on verbal descriptions. RSCTC 2010 Proceedings.

Hepting, D.H., Maciag, T., Sprint, R., Arbuthnott, K., & Slezak, D. (2010). A rough sets analysis of
facial similarity judgments. Special issue of TRS (RSFDGrCO09).

Campbell, J.I1.D., & Arbuthnott, K.D. (2010). Effects of mixing and cuing simple addition and
multiplication. European Journal of Cognitive Psychology, 22, 422-442.

Arbuthnott, K.D., & Brown, A.A. (2009). The use of autobiographical knowledge in age estimation.
Memory, 17, 279-287.

Arbuthnott, K.D. (2009). The representational locus of spatial influence on backward inhibition.
Memory and Cognition, 37, 522-528.

Kratzig, G.P., & Arbuthnott, K.D. (2009). Metacognitive learning: The effect of item-specific
practice and age on metamemory calibration and planning. Metacognition and Learning,4,
125-144.

Arbuthnott, K.D. (2009). Education for sustainable development: Beyond attitude change.
International Journal of Sustainability in Higher Education, 10, 152-163.

Arbuthnott, K.D. (2008). The effect of task location and task type on backward inhibition. Memory &
Cognition, 36, 534-543.

Arbuthnott, K.D. (2008). Asymmetric switch cost and backward inhibition: Carryover activation and
inhibition in switching between tasks of unequal difficulty. Canadian Journal of Experimental
Psychology, 62, 91-100.

Arbuthnott, K.D., Kealy, K.L.K., & Ylioja, S. (2008). Judgment of childhood memories. Applied
Cognitive Psychology.

Jackiw, L.B., Arbuthnott, K.D., Pfeifer, J.E., Marcon, J.L., & Meissner, C.A. (2008). Examining the
cross-race effect in lineup identification using Canadian and First Nations samples.
Canadian Journal of Behavioural Science, 40, 52-57.

Kratzig, G.P., & Arbuthnott, K.D. (2006). Perceptual learning style and learning proficiency: A test
of the hypothesis. Journal of Educational Psychology, 98, 238-246.

Robinson, K.M.R., Arbuthnott, K.D., Rose, D., McCarron, M.C., Globa, C.A., & Phonexay, S.D.
(2006). Stability and change in children’s division strategies. Journal of Experimental Child
Psychology, 93, 224-238.

Arbuthnott, K.D. (2005). The influence of cue type on backward inhibition. Journal of Experimental
Psychology:Learning, Memory, and Cognition, 31, 1030 -1042.

Arbuthnott, K.D. (2005). The effect of repeated imagery on memory. Applied Cognitive
Psychology. 19, 843-866.

Arbuthnott, K.D. (2005). Stereotypes and profiles: Forensic categorization. The Canadian Journal
of Police & Security Services, 3, 131-140.

Woodward, T.S., Whitman, J.C., Arbuthnott, K., Kragelj, T., Lyons, J., & Stip, E. (2005). Visual
search irregularities in schizophrenia depend on display size switching. Cognitive
Neuropsychiatry, 10, 137-152.

Arbuthnott, K.D., Arbuthnott, D.W., & Ylioja, S. (2003). Memory errors for everyday

events: Forensic implications. The Canadian Journal of Police and Security Services.

Arbuthnott, K.D., & Campbell, J.1.D. (2003). The locus of self-inhibition in sequential retrieval.
European Journal of Cognitive Psychology, 15, 177-194.

Kealy, K.L.K., & Arbuthnott, K.D. (2003). Phenomenal characteristics of guided imagery and
autobiographical memories: Effects of conversational encoding and delay. Applied Cognitive
Psychology, 17, 801-818.

Hepting, D. & Arbuthnott, K.D. (2003). The implications of verbal overshadowing for computer

interface design. Computer Science Technical Report TR-CS-2003-10. University of



Regina, Dept. of Computer Science (ISBN 0-7731-0461-5).

Arbuthnott, K.D., & Woodward, T.S. (2002). The influence of cue-task association and location on
switch cost and alternating-switch cost. Canadian Journal of Experimental Psychology, 56,
18-29.

Arbuthnott, K.D., Geelen, C.B., & Kealy, K.L.K. (2002). Phenomenal characteristics of guided
imagery, natural imagery and autobiographical memories. Memory & Cognition, 30, 519-
528.

Robinson, K.M., Arbuthnott, K.D., & Gibbons, K.A. (2002). Adults’ representations of division facts:
A consequence of learning history? Canadian Journal of Experimental Psychology, 56, 302-
3009.

Arbuthnott, K.D., Arbuthnott, D.W., & Rossiter, L. (2001a). Guided imagery and memory:
Implications for psychotherapists. Journal of Counseling Psychology, 48, 123-132.

Arbuthnott, K.D., Arbuthnott, D.W., & Rossiter, L. (2001b). Laboratory research, treatment
innovation, and practice guidelines: A reply to Enns and Courtois. Journal of Counseling
Psychology, 48, 140-143.

Arbuthnott, K.D., & Frank, J.E. (2000a). Executive control in set switching: Residual switch cost
and task-set inhibition. Canadian Journal of Experimental Psychology, 54, 33-41.

Arbuthnott, K.D., & Frank, J.E. (2000b). Trail Making Test, Part B as a measure of
executive control: Validation using a set-switching paradigm. The Journal of Clinical
and Experimental Neuropsychology, 22, 518-528.

Arbuthnott, K.D., & Campbell, J.1.D. (2000) Cognitive inhibition in selection and sequential
retrieval. Memory & Cognition, 28, 331-340.

Arbuthnott, K.D., & Arbuthnott, D.W. (1999). The best intentions: Prospective remembering in
psychotherapy. Psychotherapy, 36, 247-256.

Arbuthnott, K.D. (1996). To repeat or not to repeat: Repetition facilitation and inhibition in
sequential retrieval. Journal of Experimental Psychology: General, 125, 261-283.

Arbuthnott, K.D., & Campbell, J.1.D. (1996). Effects of operand order and problem repetition
on error priming in cognitive arithmetic. Canadian Journal of Experimental
Psychology, 50, 182-195.

Campbell, J.I.D., & Arbuthnott, K.D. (1996). Inhibitory Processes in Sequential Retrieval:
Evidence from Variable-Lag Repetition Priming. Brain and Cognition, 30, 59-80.

Arbuthnott, K.D. (1995). Inhibitory mechanisms in cognition: Phenomena and models.

Cahiers de Psychologie Cognitive/Current Psychology of Cognition, 14, 3-45.

Selected Conference Presentations
(students in bold)

Ballman, C.J., & Arbuthnott, K.D. (2021). Emotions and actions: Eco-anxiety and pro-
environmental behaviours. Poster presented at annual CPA conference (virtual), June,
2021.

Scott, L., Herriot, T., Havelock, J., Vaisey, J., & Arbuthnott, K. (2016). Grassland matters: Fostering
a community of concern in Saskatchewan. Paper presentation at the 11" Prairie
Conservation and Endangered Species Conference, Saskatoon, SK., Feb. 16-18, 2016.

Arbuthnott, K. & Scerbe, A. (2014). A bird in the hand: Loss aversion and resistance to pro-
environmental behaviour. Paper presented at the CPA annual conference, Vancouver, June,
2014.

Brooks, A., & Arbuthnott, K. (2014). Season and nature-related mood effects. Paper presented at
the CPA annual conference, Vancouver, June, 2014.

Brooks, A., & Arbuthnott, K. (2014). Views of nature: Season and mood. Poster presented at the
CPA annual conference, Vancouver, June, 2014.



Arbuthnott, K.D. (2014). The joy of frugality: Waste minimization and well-being. SK Waste
Minimization Conference, Regina, May 8, 2014.

Stewart, L. & Arbuthnott, K. (2013). Simplistic vs. complex approaches: the PFRA story. Paper
presented at PCAG meeting, Esterhazy, SK., Sept. 21, 2013.

Arbuthnott, K., & Heidt, C. (2013). What we think improves our well-being. Talk presented at the
CPA annual conference, Quebec City, June 13-15, 2013.

Lawrie, T., & Arbuthnott, K. (2013). What mechanisms underlie ‘soft fascination’ in attention
restoration. Poster presented at the CPA annual conference, Quebec City, June 13-15,
2013.

Scerbe, A., & Arbuthnott, K. (2013). The effects of time and money on behaviour in commons
dilemma tasks. Talk presented at the CPA annual conference, Quebec City, June 13-15,
2013.

Arbuthnott, K., & Lawrie, T. (2012). Encouraging pro-environmental behaviour: The influence of
goal frame and self-determination motivation. Poster presented at the CPA annual
conference, Halifax, NS, June 14-16, 2012.

Arbuthnott, K., & Devoe, D. (2012). Mental models of biodiversity. Poster presented at the CPA
annual conference, Halifax, NS, June 14-16, 2012.

Heidt, C., & Arbuthnott, K.D. (2012). Indoor/outdoor location, nature connection, and well-being.
Poster presented at the CPA annual conference, Halifax, NS, June 14-16, 2012.

Heidt, C., Vracar, N., Arbuthnott, K., LaBrash, M., & Sangster, S. (2012). Fruit for Thought:
Bringing together wasted fruit and hunger. Poster presented at the Canadian Alliance for
Community-Service Learning Conference, Saskatoon, SK, May 10-12, 2012.

Arbuthnott, K., Sutter, G., & Lawrie, T. (2011). The role of natural history museums in
environmental education. Workshop presented at the national conference of the Canadian
Network for Environmental Education and Communication, Regina, SK, June 8-11, 2011.

Arbuthnott, K.D., Shearer, R.L., & Lawrie, T.L. (2010). Goal priming and resource harvesting
decisions. Poster presented at the annual meeting of CSBBCS, Halifax, NS, June 11-13,
2010.

Cote, L. & Arbuthnott, K.D. (2010). Self-control effort as a function of Stroop congruence
probability. Poster presented at the annual meeting of CSBBCS, Halifax, NS, June 11-13,
2010.

Dolter, B. & Arbuthnott, K. (2010). Cultural Identity, Ethics and Support for the Nuclear Industry in
Saskatchewan. Paper presented at the Innovations in Qualitative Research Conference,
Saskatoon, SK, June 8-9, 2010.

Dolter, B., Arthur, D., Cameron, J., & Arbuthnott, K. (2010). Persuasive Communication in the
UDP Public Consultation Process. Poser presented at the Innovations in Qualitative
Research Conference, Saskatoon, SK, June 8-9, 2010.

Maciag, T., Hepting, D.H., Jaffe, J., Arbuthnott, K., & Dormuth, D. (2010). Social shopping using
food spimes. Paper presented at the International Environmental Modelling and Software
Society (IEMSs) Congress, Ottawa, July 5-8, 2010.

Lawrie, T. & Arbuthnott, K.D. (2009). The role of featural versus configural processing in the cross-
race effect. Poster presented at the BASICS annual conference, Banff, AB, May 1-2, 2009.

Arbuthnott, K.D. (2008). Environmental behaviour change: Attention, intention, and action. Paper
presented at the Regional Centre for Expertise on Education for Sustainable Development
Conference of the Americas, Regina, SK, May 25-27, 2008.

Arbuthnott, K.D., & Brown, A.A. (2008). The use of autobiographical knowledge in age estimation.
Poster presented at the annual meeting of BBCS, London, ON, June 19-21, 2008.

Arbuthnott, K.D., & Brown, A.A. (2008). Flexible control of emotional expression: Individual
differences in effort or working memory? Poster presented at the annual meeting of BBCS,
London, ON, June 19-21, 2008.



Mcintyre, A., & Arbuthnott, K.D. (2008). Self-regulation depletion: An examination of underlying
mechanisms. Poster presented at the annual meeting of BBCS, London, ON, June 19-21,
2008.

Brown, A., & Arbuthnott, K.D. (2007). Mood, autobiographical memory, and verbal learning.
Poster presented at the annual meeting of BBCS, Victoria, B.C., June, 2007.

Kratzig, G., & Arbuthnott, K.D. (2007). Age-related differences in metacognitive calibration:
Comparisons of confidence and accuracy in metacognition. Poster presented at the annual
Banff Annual Seminar in Cognitive Science (BASICS), Banff, AB, May, 2007.

Arbuthnott, K., Sockett, A., & Kealy, K. (2006) Experience and attention. Poster presented at the
Canadian Society of Brain, Behaviour, and Cognitive Science annual meeting, Saskatoon,
July, 2006.

Arbuthnott, K., & Stoneham, J. (2006). Emotional self-regulation and task switching. Poster
presented at the Canadian Society of Brain, Behaviour, and Cognitive Science annual
meeting, Saskatoon, July, 2006.

Jackiw, L.B., Arbuthnott, K.D., Pfeifer, J.E., & Meissner, C.A. (2006). "They" all look alike to me:
Identifying the cross-race Effect in a Canadian population. Poster presented at the annual
American Psychology & Law Society conference, St. Petersburg, Florida, March, 2006.

Kratzig, G.P., & Arbuthnott, K.D. (2005). Perceptual learning style and learning proficiency: A
test of the hypothesis. Poster presented at the Canadian Society of Brain, Behaviour, and
Cognitive Science annual meeting, Montreal, July, 2005.

Hutchings, V., Alfano, D., & Arbuthnott, KD. (2004). Ecological validity in neuropsychological
assessment. Poster presented at the annual meeting of the Canadian Psychological
Association, St. John’s, Newfoundland, June, 2004 (Abstract published in Canadian
Psychologist).

Hutchings, V., Alfano, D., & Arbuthnott, K.D. (2004). Continuing education as a buffer against
age-related cognitive decline. Poster presented at the 24" annual meeting of the National
Academy of Neuropsychology, Seattle, WA, November, 2004. (Abstract published in
Archives of Clinical Neuropsychology.)

Academic Scholarships and Awards

* Awarded the St. Edmund Campion medal for 2021

* Awarded a CFI Leaders Opportunity Fund Grant to develop the Regina Integrative Cognitive
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1. Introduction

The purpose of this paper is to apply the psychological construct of
escalation of commitment to the case of public investment in fossil
fuels. Escalation of commitment (also known as the sunk cost fallacy)
is an ubiquitous human reasoning error that can be colloquially de-
scribed as ‘throwing good money after bad’. More formally, in choice
situations, previous investment in an option greatly increases the
likelihood that a person will again select that option, even when bet-
ter (i.e., more profitable) alternatives are available. Kahneman (2002,
2011) describes this effect as an unwillingness to change directions
once money, and perhaps effort (Cunha and Caldieraro, 2009;
Soman, 2001), has been invested in a particular choice.

Researchers began to study the escalation of commitment phenom-
enon in the 1970s and 1980s (e.g., Arkes and Blumer, 1985; Brockner et
al., 1986; Rubin and Brockner, 1975; Staw, 1976). Escalation of commit-
ment is robustly observed in both laboratory (e.g., Staw, 1976) and
real-world (e.g., Ross and Staw, 1986, 1993) studies. In laboratory
studies, researchers measure escalation cost as the difference in
benefits between the previous choice and the more beneficial alter-
native. Evidence indicates that the magnitude of previous invest-
ments influences the amount of future investments in that option.
This ubiquitous effect indicates that previous investments reduce
the flexibility of decision makers, impairing their ability to adapt to
changing circumstances.

Escalation of commitment is observed for individual, group, and
public decisions. Individual examples abound in the area of financial

* Corresponding author at: Campion College, University of Regina, 3737 Wascana
Parkway, Regina, SK, Canada S4S 0A2.
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investments, with people being much more likely to sell stocks with
a winning history (i.e., immediate financial gain) than a losing history
(i.e., at a loss to the investor; Odean, 1998; Schefrin and Statman,
1985), even though winning stocks are more likely to generate future
profits. Public examples include decisions to remain in losing wars
(e.g., Vietnam, Iraq, Afghanistan) in order to justify the lost lives of
slain soldiers (e.g., Boettcher and Cobb, 2009; Schott et al., 2011).

The authors assert that continued public investment in fossil fuel
extraction and use, given what we now know about the long-term
consequences of atmospheric build-up of greenhouse gas emissions
such as CO,, is an example of escalation of commitment. In North
America there are several examples of such investment, including
government support for pipelines to transport fossil fuels (e.g., Key-
stone XL, Northern Gateway), and government regulations and sub-
sidies designed to facilitate non-conventional extraction methods
(e.g., fracking, oil sands).

There is no doubt that the discovery of fossil fuels (coal, oil, natu-
ral gas), and development of the countless tools that operate by their
stored energy, has been a great boon to humanity. Since the industrial
revolution, fossil fuels have enabled economic growth that has greatly
increased the ease and scope of life for increasing numbers of people
(Ayres et al., 2003). Much of modern civilization (i.e., cultural infra-
structure and processes) is based on these technologies, and it is
likely that we could not have achieved the complexity of modern
civilization without them (Hall et al., 2009; Price, 1995). For con-
sumers, fossil fuel technologies supply the energy for temperature
management of our buildings, the production of inexpensive food,
local and global transportation, and other technological and domestic
tools. For producers, fossil fuels supply both the means of production
(e.g., electricity for factories), and enable global transport of inputs
and products.
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However, it is becoming increasingly clear that this material prog-
ress has not been without cost. Continuing on this path of increasing
fossil fuel production and use is time limited because the burning of
fossil fuels is creating potentially catastrophic climate change. The
consequences of rising atmospheric concentration of CO, has become
particularly clear in the last two decades (e.g., Muller, 2012; Sokolov
et al.,, 2009) and the inevitable conclusion associated with this issue
is that human culture, which includes economic systems, will need
to adapt to changing conditions by transforming our societies to
function without the use of, or at least with much less, fossil fuel
(e.g., Dorian et al., 2006; Nuttall and Manz, 2008). Although the timeline
for when we need to accomplish this transition is uncertain, evidence
suggests that this change should be made sooner rather than later in
order to avoid the most disastrous atmospheric, biological, and geopolit-
ical consequences of climate change (e.g., Barnett, 2007; McCarty, 2002).
We believe that large-scale commitment of public funds, such as sub-
sidies and incentive-based royalty and regulatory structures to encour-
age fossil fuel industries, constitute escalation of commitment to fossil
fuels and, in our view, should no longer be publicly supported.

It is our assertion that the ability to flexibly shift national energy
policy to avoid the worst consequences of climate change is ham-
pered by the influence of the escalation of commitment error on
government and private-sector decisions. We hope this review of
the escalation of commitment literature can introduce potential
strategies to aid us with this dilemma.

2. Theoretical Explanations & De-Escalation Strategies

Escalation of commitment is an example of a general decision-
making bias that favors familiarity. Choices that result in the status
quo are a general default in human decision making (e.g., Anderson,
2003; Samuelson and Zeckhauser, 1988), especially for complex or
difficult decisions (Fleming et al., 2010). Why is this the case? A cen-
tral reason is that such choices demand considerable cognitive effort,
particularly when a decision opposes the status quo option (Fleming
et al., 2010). The prevailing dual process model of human reasoning
posits two systems of human thought (e.g., Evans, 2003; Kahneman,
2002; Kokis et al., 2002). System 1 intuition operates automatically
and quickly, based largely on memory (e.g., habit, well-practiced
skills and knowledge) and innate abilities (e.g., perception, emotion).
Given that this processing is based largely on memory, we are intui-
tively biased to prefer events we have experienced in the past. System
2 reasoning, in contrast, requires effortful and controlled attention
and is constrained by process limitations (i.e., working memory ca-
pacity). As biological organisms, we are evolutionarily inclined to
conserve energy (both physical and mental), resulting in the primacy
of System 1 intuition in decision-making. Thus, we are disinclined to
expend effort if a solution or decision is readily produced from our
memory, such as memory of previous effortful decisions we have
made, so our ‘default position’ is to take no action or maintain the sta-
tus quo (e.g., Anderson, 2003). The tendency to accept System 1 intu-
itions without reflection (reconsideration by System 2 reasoning)
varies by individuals (Kokis et al., 2002; Stanovich and West, 1998),
and how a decision is presented or “framed” (e.g., Kahneman, 1992;
Thaler & Sunstein, 2008). However, for all humans System 1 intuition
influences thought and action to a greater extent than System 2
reasoning.

2.1. Loss Aversion

In addition to this general status quo bias, researchers hypothe-
size several specific reasons to explain escalation of commitment
(e.g., Molden and Hui, 2011). One explanation is related to loss aversion
(Arkes and Blumer, 1985; Kahneman, 2002,): We invest more resources
in a strategy that is not turning out well because we hope that,
with more resources, we have a chance of recouping our original

investments. In other words, we choose to procrastinate—rather than
accepting a sure loss by admitting a mistake now, we invest in the
low-probability hope that our original choice will be successful in the
future (Tykocinski and Ortmann, 2011). In the public sphere, this
leads to statements about continued investments in failing strategies
such as former Saskatchewan premier Grant Devine's “you don't say
whoa in a mudhole” (Saskatoon Star Phoenix, 2006). Devine made
this comment in the midst of the 1980s recession to support his policy
of providing generous public incentives to businesses and subsidies to
homeowners, despite the growing deficit and unemployment in the
province. This policy drove the provincial government to the brink of
bankruptcy, which was resolved only by a decade of rigorous budgetary
restraint by subsequent governments. This outcome might well have
been averted, or at least moderated, by ceasing the failing spending pro-
gram earlier. Unfortunately, this is not a unique narrative in the history
of public governance.

Organizations attempt to discourage the loss aversion bias by
establishing supervision and regulatory procedures to ensure that
undue attention is not given to previous investments. Specifically,
decision-makers indicate a minimum outcome at the time of strategy
selection, and if this minimum result is not achieved, the choice is
abandoned (e.g., Biyalogorski et al., 2006; Simonson and Staw,
1992). Such strategies encourage greater System 2 reasoning, thereby
decreasing the likelihood of an erroneous decision based entirely on
System 1 intuitions.

A similar causal theory focuses on social rather than financial
cost: Admitting failure damages self-esteem and public reputation
(Brockner, 1992; Silvanathan et al., 2008; Staw, 1976; Tykocinski
and Ortmann, 2011). As with economic losses, decision-makers
postpone admission of failure by continued investment in the origi-
nal strategy, with its unlikely possibility of a positive outcome, in
contrast to the sure loss associated with a change decision. Consis-
tent with this hypothesized cause, those responsible for a previous
decision show increased escalation of commitment (Karlsson et al.,
2005b). Organizational strategies designed to diffuse responsibility
over several individuals offer some protection from escalation (e.g.,
Biyalogorski et al., 2006; McNamara et al., 2002; Seibert and Goltz,
2001; Simonson and Staw, 1992; Whyte, 1991).

2.2. Information Quality

A third theoretical explanation for escalation of commitment is
associated with ambiguous information for both past outcomes and
future probabilities (Karlsson et al., 2005b). The issue of climate
change is rife with uncertainty (Weitzman, 2011). Given System 1
intuition biases toward maintaining the status quo, this uncertainty
can be used strategically by those whose interests are threatened by
a transition away from fossil fuels (e.g., Jacques et al., 2008). If the
available information makes it difficult to recognize either the failure
of a current strategy (Bragger et al., 2003) or the viable alternatives
(Harvey and Victoravich, 2009), we favor maintenance of the status
quo (Anderson, 2003) for reasons discussed at the beginning of this
section. In contrast, continued support for a previous choice is re-
duced when unambiguous feedback about the performance of the
original decision or the relative prognosis of an alternate choice is
provided (Bragger et al., 2003; Karlsson et al., 2005a; but see Fox et
al., 2009). Similarly, when a person's previous experience suggests
that ambiguous negative feedback is sufficient to indicate a failed
selection, escalation of commitment effects are not observed, at
least in some contexts (e.g., Garland et al., 1990). There is also evi-
dence that, with clear information, people behave co-operatively to
reduce climate change (Milinski et al., 2006).

Complicating matters, when decision-makers are also responsible
for generating information relevant to the selection, the bias toward
previous decisions can also influence the quality of information
about alternatives. For instance, Jaccard (2005) notes, “Another
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source of inertia is the psychological attachment of key decision
makers to the energy system they already know. This influences
the focus of research and development, and the major investments
in infrastructure and productive systems that ultimately determine
the character of our future energy system. Even when the risk may
be objectively comparable between two alternatives, risks can seem
more manageable with the technologies and resources we already
know.” (p. 25).

De-escalation strategies related to information quality focus on
encouraging individuals (Simonson and Staw, 1992) and teams
(Schulz-Hardt et al., 2002) to elaborate the costs and benefits associ-
ated with various alternatives. However, such strategies show mixed
results, likely because decision makers are not biased in their expo-
sure to information about alternative strategies but do show biased
evaluation of information associated with the options (Schultze et
al., 2012). Schultze et al. observed that decision-makers choose to
examine information that both supports and opposes their current
choice, but evaluate information favorable to their choice as more ac-
curate and more important than opposing information (consistent
with the affective aspects of System 1 intuition biases). This evidence
is consistent with case studies of commitment escalation in the real
world (e.g., Ross and Staw, 1986, 1993). Ross and Staw analyzed
two situations (the Expo 1986 world fair in Canada and the Shoreham
nuclear plant in New York) in which public officials progressively
invested both money and reputation in projects with greatly escalat-
ing costs and declining probability of success. In both cases,
decision-makers consistently overestimated the potential benefits
and underestimated the costs associated with continuing the project.

Self-knowledge deficits also influences escalation of commitment:
We consistently underestimate the likelihood that we will commit
reasoning errors (Ku, 2008) because we place too much confidence
in System 1 intuitions (Kahneman, 2002), while believing ourselves
to be rational actors (Alicke, 1985). Thus, the quality of information
available to a decision-maker, both about available choices and
about the fallibility of human reasoning, provides an important
potential avenue of intervention.

2.3. Group Decision-Making

Groups, as well as individuals, are vulnerable to escalation of
commitment errors and several additional characteristics of groups
appear to influence the effect. For example, group cohesion such as
loyalty and affiliative feeling between group members increases
escalation of commitment (Dietz-Uhler, 1996). In some cases, groups
escalate commitment more than individuals, and show longer persis-
tence to an original choice despite consistent negative feedback
(Seibert and Goltz, 2001), an effect that has also been documented
in field observations of escalating public commitments (Ross and
Staw, 1986, 1993).

Biased evaluation can be countered in group decisions to
some degree by the presence of individuals with an alternative
preference or group procedures that include a ‘devil's advocate’ role
(Greitemeyer et al., 2009) because deciding in the face of conflicting
preferences encourages reflective System 2 reasoning. Similarly, indi-
vidual decision-makers can also be encouraged to consider the informa-
tion available to them from multiple perspectives (i.e., their own and
that of opponents). While this strategy can provide a means to moder-
ate the influence of escalation of commitment, contexts that enhance
System 1 intuition biases may limit the benefits of perspective-taking
strategies. For example, negative social attributions such as justifying
decisions to opponents (Ross and Staw, 1993) or experiencing even
subtle disrespect (Thompson et al., 1998) tends to increase escalation
of commitment. Discussion-between-opponent strategies potentially
take advantage of System 1 intuition biases—each side examines
evidence and produces arguments based on their System 1 intuitions.
However, for this strategy to be effective, each side must also engage

System 2 reasoning in order to control their automatic tendency to
dismiss opponents' arguments and evidence.

3. Application to Fossil Fuel Investments
3.1. Path Dependencies and Carbon Lock-In

In economics, the influence of previous investments on future
development decisions is often referred to as ‘path dependency’
(e.g. Jaccard, 2005), ‘carbon lock-in’ (Unruh, 2000, 2002; Unruh
and Carrillo-Hermosilla, 2006), or more generally ‘inertial forces’
(e.g., Berkhout, 2002; Jaccard, 2005). Jaccard (2005) argues that ‘path
dependencies’ (i.e., existing infrastructure, technology, and institutional
norms) strongly favor future investment in fossil fuels relative to re-
newable energy sources.

The influence of ‘path dependency’ on energy investment may
persist even when renewable energy sources become cost-competitive
with fossil fuel sources (Cavallo, 2007; Sims et al., 2003). They also persist
despite acknowledgement that a switch to renewable energy sources
would likely accelerate cost declines through the ‘learning-by-doing’
effect (Arrow, 1962; McDonald and Schrattenholzer, 2001; Rivers and
Jaccard, 2006) and by encouraging positive network externalities (Katz
and Shapiro, 1985).

Path dependencies can be understood in terms of both existing
physical structures such as installed pipeline capacity and oil refiner-
ies, and existing social systems such as institutional norms, standards,
and decision-making strategies. In the electricity sector, there is an
institutional norm that favors “centralized, large-scale power tech-
nology” which is quite amenable to coal-fired and natural-gas fired
electricity plants (Smith et al., 2005: 1493).

Unruh (2000, 2002) describes escalation of commitment to fossil
fuels as ‘carbon lock-in’, and outlines how industrial ‘innovation’
tends to improve and perpetuate existing systems rather than choos-
ing to adopt products and processes that will make their current prod-
ucts obsolete. In this context, Unruh and his colleagues (Kénnola et al.,
2006; Unruh, 2000, 2002; Unruh and Carrillo-Hermosilla, 2006) dis-
tinguish between continuity and discontinuity adaptations. Continui-
ty changes involve incremental alterations and additions to products
and procedures that preserve the existing technologies and institu-
tional structures (e.g., unconventional oil extraction), whereas discon-
tinuity changes involve replacement of existing technological systems
(e.g., renewable energy). If, as currently appears to be the case, a cur-
rent choice, even with incremental adjustments, is not the best option
to solve a problem, then continuity changes reflect escalation of com-
mitment. As stated by Koénnold et al. (2006), “Dealing with global
climate change ... will require nearly 90% reductions in carbon dioxide
emissions by industrialized countries, something that currently
appears to be beyond the scope of continuity approaches in the energy
sector.” (p. 241).

Scientists and engineers have developed carbon-neutral alterna-
tives to reduce greenhouse gas emissions (Pacala and Socolow,
2004), including technologies designed to provide electricity from re-
newable resources such as solar, wind, hydro, and geothermal energy.
Development of ways to reduce energy use is even more advanced
(e.g., Khudhair and Farid, 2004). Some writers (e.g., Dincer, 2000)
argue that, given our current knowledge of the consequences associ-
ated with burning fossil fuels, such technologies now provide a clear-
ly more beneficial strategy. Others are skeptical that renewable
energy can displace fossil fuels while maintaining the same material
standard of living (Hall et al., 2009). Hall et al. (2009) do not believe
that renewable energy can offer an “energy return on investment”
high enough to sustain the complexity of our current social structure.
If this is the case, and a move away from fossil fuels requires a con-
scious “degrowth” of our material standard of living (Martinez-Alier
et al.,, 2010), then it is also useful to ask whether commitment to eco-
nomic growth is another example of escalation of commitment.
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It is also useful to recognize that a discontinuous shift to renew-
able energy would affect diverse social actors quite differently; the
owners of fossil fuel companies will experience great costs, while
citizens in regions that will bear the worst impacts of climate change
will experience benefits. We cannot preclude the possibility that
governments, by continuing to invest in the fossil fuel industry, are
working to achieve a “wise compromise” between these interests
(Giampietro et al., 2006). However, we can encourage and support
our public officials to avoid the escalation of commitment error
when deciding on future energy and economic policy.

3.2. Carbon De-Escalation Strategies

Shifting our infrastructures from dependence on fossil fuels to
other energy sources will undoubtedly require short-term disruption
of both production systems and lifestyles in most developed countries
(e.g., Farrell and Brandt, 2006; Nuttall and Manz, 2008), and will, at
the least, require considerable changes in our habitual routines and
operational procedures. Changing tacks and moving policy and in-
vestment away from fossil fuels is likely to be difficult for government
and business leaders in part because admitting failure in a previous
choice can result in loss of public reputation (e.g., Tykocinski and
Ortmann, 2011). This component is likely to affect politicians most
strongly, because as a group they make highly public decisions
about the investment of public resources and the job of a politician
is inherently uncertain. Thus, admission of error in a previous deci-
sion can have great consequences for their lives. However, if changing
strategy in light of shifting conditions is necessary, postponing the in-
evitable can ultimately result in even worse consequences for politi-
cians, as was the case for Saskatchewan premier Grant Devine,
whose party was not only swept from office in the next election,
but has yet to make a comeback in the province almost 30 years later.

For the purpose of shifting the strategy of investing public re-
sources in fossil fuels, four primary ways to reduce public escalation
of commitment arise from the research: 1) reduce financial threat
(e.g., job security) associated with abandoning an earlier decision
and shifting to an alternative, 2) reduce social threat (e.g., reputa-
tion), 3) ensure the availability and balanced evaluation of unambig-
uous information related to all options, and 4) ensure respectful
debate between supporters of different options. The implications of
the first two strategies for the case of fossil fuels will be discussed to-
gether, followed by a discussion of the role of information and
decision-making procedures. In these discussions, we primarily ad-
dress our comments to citizens and government officials because, as
discussed above, for fossil fuel producers the costs associated with a
transition from fossil fuels may dominate benefits associated with cli-
mate change mitigation.

3.2.1. Financial and Reputation Threats

Given our dependence on fossil fuels, there is no way to eliminate
the financial disruption associated with reducing and shifting from
fossil fuel consumption for anyone, including our decision-makers.
However, in the case of public investments in the fossil fuel industry,
the resources we are investing and the security that is threatened are
both ours collectively (e.g., Milinski et al., 2006). Since the conse-
quences of public investment in fossil fuels (e.g., subsidies to oil com-
panies, royalty structures benefiting resource exploration, building
infrastructure such as pipelines and roads) risk leading us to cata-
strophic climate change, we believe that fossil fuel investment has
now become a failing long-term strategy. Despite this, we continue
to see evidence of extensive reinvestment in fossil fuel industries
and technologies. For example, the current North American debate
about building pipelines (e.g., Keystone XL, Northern Gateway) to
transport bitumen from the Athabasca oil sands is a question of
whether or not to continue to invest our public resources (ecological
as well as financial) in fossil fuels. In the future, as climate change

worsens, it is likely that there will be both reputation and financial
costs for encouraging fossil fuel use, both for the fossil fuel industries
and for politicians who enabled such decisions. The rise of such con-
sequences can already be detected in the changing international rep-
utation of Canada (e.g., Canadian International Council, 2012) due to
its persistent efforts to undermine and delay international agree-
ments to reduce dependency on fossil fuels.

[ronically, politicians' concern for their reputation is likely to focus
on the threat associated with CHANGING strategy, rather than with
shifting to more defensible alternatives. In democratic countries
with competitive political systems, it has become common practice
to vilify candidates who change their decisions about an issue, associ-
ating them with labels connoting poor leadership such as ‘inconsis-
tent’, ‘wishy-washy’, and ‘flip-floppers’. This highlights the one
element of both financial and reputation threat that the public CAN
influence; The electorate can ameliorate job-related threats associat-
ed with changing the public strategy for elected officials. Citizens can
work to shift electoral decision-making strategy from valuing consis-
tent positions on issues to valuing thoughtful decision-making (and
communication of such reasoning) from our leaders, even when
that results in changing directions on particular issues. Politicians
would be well-advised to take the approach of John Maynard Keynes
who once quipped, “When the facts change, I change my mind. What
do you do, sir?” And citizens would be well-advised to value, rather
than denigrate, such adaptability. As Mark Jaccard (2005) states, “If
we really want to move toward a sustainable energy system, we
need to be more realistic about these constraints facing politicians.
We need to think carefully about our objectives and the trade-offs
they imply...so that politicians are not faced with career-ending deci-
sions if they are committed to the objectives. ... To ensure its endur-
ance, the [energy] system would need to be flexible and thus
adaptable to changing circumstances.” (p. 262).

Persistent calls for greater transparency in government decisions
suggests that there is a public appetite for such communication. How-
ever, such communication is virtually impossible in ‘30-second
soundbites’, and thus new modes of public communication are need-
ed for this purpose. Longer interview formats, such as CBC radio's ‘The
House’, perhaps provide an example of the type of media communica-
tion necessary for this purpose.

If democratic electorates can develop ways to value and reward
thorough and transparent decision-making in our leaders, we will re-
duce the conditions that lead to escalation of commitment and re-
search suggests that this will increase the likelihood of de-escalation
(e.g., Simonson and Staw, 1992). It will undoubtedly be more effortful
to consider the merits of decisions on a case-by-case basis (System 2
reasoning), rather than using a heuristic judgment strategy such as
assuming that changes of position indicate weak character (System
1 intuition). The challenge is to reshape our decision-making contexts
in order to enhance System 2 reasoning (e.g., Kahneman and Knetsch,
1992; Milinski et al., 2006; Thaler and Benartzi, 2004). Journalists and
other media experts are particularly important here (e.g., Antilla,
2005). One important strategy is to convince journalists (and provide
them with the time and financial resources) to avoid reporting heu-
ristic or ideologically-motivated judgments of political opponents,
and instead to encourage us to value moments when leaders thought-
fully reconsider their previous decisions." In essence, this represents
holding leaders accountable for their decision processes, rather than
decision outcomes alone, a strategy that has proven successful in lim-
iting escalation of commitment in both the lab and in businesses
(Simonson and Staw, 1992).

! This is of course, made difficult by concentration of media ownership in the hands
of companies with particular value positions on the issue of climate change. For exam-
ple, Rupert Murdoch's News Corporation has at times systematically advocated a posi-
tion of climate change skepticism (McKnight, 2010). This, perhaps, provides one of the
best arguments for publicly-funding media, such as the UK's BBC and Canada's CBC.
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3.2.2. Information Quality and Evaluation

Research indicates that the other factor important to minimize
escalation of commitment is the quality of information available to
decision makers. This is potentially a difficult issue, given current
competitive strategies of manipulating what information is publicly
available (e.g., ‘staying on message’), framing how given information
is presented (e.g., ‘branding’), as well as the incompatible value posi-
tions that result from different epistemologies (Giampietro et al.,
2006). With respect to fossil fuel industries, there are also deliberate
efforts to maximize confusion about the risks associated with this
current strategy (e.g., Jacques et al., 2008) and the state of develop-
ment for alternative technologies (e.g., Sovacool, 2009) thereby
biasing further our System 1 intuition tendencies. But the quality of
information available to decision-makers is clearly key (e.g., Milinski
et al,, 2006), and we need to develop ways to get a full-spectrum of
relevant information to both the public and to our decision-makers.
Clear information about both the benefits and risks associated with
future investment in fossil fuels, energy conservation, and renewable
energy options is vital to our collective well-being. Developing specific
strategies to enable this are beyond the authors' competence (cogni-
tive psychology and ecological economics, respectively), but we
strongly encourage educators, journalists, and other communication
professionals to take on this problem.

Ideally, information informing policy decisions should be clear and
unambiguous. However, although we have developed great expertise
in calculating probabilities based on past performance, prediction of
the future is never completely unambiguous. Furthermore, at the
present, public knowledge about fossil fuel options is much greater
than knowledge of alternatives, both because of our history with
the former, and because of relative silence about the latter. In the
case of the most likely alternatives to fossil fuels, renewable energy
sources, information is available (e.g., Dincer, 2000; Jacobsson and
Johnson, 2000; Nema et al., 2009; Viebahn et al., 2007) but not widely
known.? Information about energy conservation options such as
zero-net buildings, retrofits of existing buildings, and co-generation
plants is better known, but also is not widely disseminated. Further-
more, given the recent development of these technologies relative
to our long history with fossil fuels, information about these alterna-
tives changes very rapidly. Thus, although good quality information
both about the relative risks and benefits associated with future reli-
ance on fossil fuels vs. alternative energy sources is central to encour-
aging de-escalation of commitment, there are considerable challenges
to both the collection and dissemination of this information.

Biased evaluation of the available information is a second impor-
tant issue. As discussed above, decision-makers judge information re-
lated to the benefits of strategies in which they have invested and the
costs of alternatives as more accurate and important than information
about the costs of strategies they have invested in or the benefits of
alternatives (Schultze et al., 2012). Thus, decision-making processes
that encourage thorough and balanced consideration of all informa-
tion can help to prevent escalation of commitment to public invest-
ment in fossil fuels (Greitemeyer et al., 2009).

Finding ways to present and evaluate evidence about costs and
benefits associated with different energy strategies is further compli-
cated by the fact that different interests influence what is considered
evidence, as discussed in post-normal science (e.g., Funtowicz and
Ravetz, 1994; Giampietro et al., 2006). In uncertain situations, indi-
viduals and groups embrace incompatible value stances and different
epistemologies, and thus have different ideas about how to structure
and solve problems, including what information is relevant.
Giampietro et al. (2006) argue that scientists and leaders need to

2 Efforts continue to expand the availability of this information. For example, the
IPCC has recently released a document entitled Renewable Energy Sources and Climate
Mitigation (IPCC, 2012), which provides a comprehensive summary of the state of re-
newable energy and its ability to meet the challenge of climate change.

become facilitators, providing both expertise to the public and learn-
ing from the public in an iterative process.

For political decisions, both oversight and collective decision-
making could be provided by democratic legislatures in which elected
representatives reflect at least two distinct political/social perspectives.
Ideally, democratic governance institutions were designed to encourage
thoughtful discussion of opposing views, similar to that proposed in
Greitemeyer et al.'s (2009) ‘devil's advocate’ procedure. In the Canadian
parliament, for example, an official opposition is assigned the role of
challenging the decisions of the ruling party, and members of different
political parties usually adhere to different principles so minority
parties typically contain members with genuinely opposed positions
on any decision. However, the value of such debates is limited by the
willingness of opponents to actively consider each others' arguments
(which requires System 2 reasoning), a situation that our current polar-
ized political systems work against (e.g., Graham et al., 2009). Further-
more, both the factors of group cohesion (i.e., party affiliation; Gunia et
al., 2009) and response to public opposition (Thompson et al,, 1998)
have been observed to increase escalation of commitment, perhaps
counteracting the moderating influence of parliamentary democracy
on commitment to losing courses of action. For instance, changes
designed to reduce diverse discussion of contentious issues, such as
the recent Canadian government streamlining of environmental assess-
ments, reduce such protective procedures, potentially increasing the
likelihood of biased decision-making errors.

Government studies on whether to support projects such as the
Gateway pipeline can also use deliberative methods of collective
decision-making to provide input into the policy-making process
(this is the approach advocated by Norgaard, 2007). These analyses
can use multiple assessment criteria in order to recognize the pres-
ence of actors with different values and epistemological systems
(Giampietro et al., 2001, 2006). As discussed, the inclusion of genuine
or assigned dissenters in a decision-making process can highlight the
assumptions associated with alternative values, preferences and epis-
temologies, and reduce the tendency to escalate failing commitments
(Greitemeyer et al., 2009), provided participants actively engage in
thoughtful debate.

However, given the state of oil industry sponsorship of dominant
political parties, at least in North American systems (e.g., Farnsworth
and Holden, 2006; McMenamin, 2012; Wells and McMahon, 2012), in-
formation about alternatives may not be receiving adequate attention
in parliamentary or public debates. This situation is exacerbated by ac-
tions designed to bias the information available to assess the prospects
associated with both the fossil fuel industry and alternative technolo-
gies, such as information generated by climate change deniers
(Jacques et al., 2008) and government policies designed to prevent
the collection and dissemination of relevant data (e.g., Munroe, 2010;
Nature editorial, 2012). For example, in recent years the Canadian fed-
eral government has reassigned federally-employed climate scientists
to other projects and eliminated funding for the Foundation for Climate
and Atmospheric Sciences, which has resulted in the closure of research
facilities monitoring atmospheric conditions (e.g., Polar Environment
Climate Strategy Network, PEARL) and fresh water ecosystems (Exper-
imental Lakes Area, ELA). This takes the biasing of information relevant
to alternative choices beyond biased assessment of existing information
to the biased selection of information, essentially preventing adequate
informational input to decision processes. Given the importance of
quality information processing to avoid escalation of commitment
errors, reducing public tolerance for political strategies designed to
impair access to information is an important goal.

With specific reference to fossil fuel industries, Kénnold et al.
(2006) propose ‘prospective voluntary agreements’ negotiated be-
tween governments, industries, and other stakeholders (e.g., insurers,
service providers) as a solution to decrease ‘techno-institutional
lock-in'. As they describe it, this process would involve mandating
technology diversity and developing mutually-acceptable visions for
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implementing alternative technologies and social systems, processes
that would require transparent and thorough decision-making pro-
cesses as well as diffusing responsibility across decision-making
groups. Given the evidence that such strategies decrease escalation
of commitment in business contexts (e.g., Greitemeyer et al., 2009;
Simonson and Staw, 1992), Kénnold et al.'s proposal has considerable
merit.

4. Conclusion

Climate science indicates that greenhouse gas emissions from
sources such as fossil fuels threaten ecosystems and human societies.
In this context, humanity needs to transition from fossil fuel production
and use in order to mitigate impacts of climate change. Given this, fur-
ther public investment in fossil fuel technologies can be considered an
escalation of commitment reasoning error. Review of the escalation of
commitment research indicates three important strategies available to
citizens to encourage decision-makers to de-escalate public investment
in fossil fuels: 1) decreasing the threats associated with switching to al-
ternative investments, 2) increasing the quality of information about
risks associated with continued fossil fuel investment and the viability
of alternative energy strategies, and 3) making use of processes to in-
crease the consideration of information informing energy investment
decisions. There is no doubt that, to some degree, resolution of this
issue is one of political will rather than information, but the escalation
of commitment research suggests that increasing the availability of
information about alternatives to both citizens and political decision-
makers is a worthwhile strategy. The research also suggests that citi-
zens may be able to influence political and other public decision-
making by reducing the political threat of engaging in genuine reasoned
debate and adaptive decision-making. Furthermore, acting to ensure
unbiased consideration of available information is also essential, and
can perhaps be accomplished by protecting the beneficial decision-
making procedures enshrined in parliamentary and legislative traditions.
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Experiencing Anxiety Related to Climate Change

Climate change is a “long-term change in the average weather patterns that have come to define Earth’s local,
regional, and global climates.”[1] Because of the uncertainty and severity of climate change, people are seeking
treatment for negative feelings related to climate-related events and the future of our planet. These negative
feelings may include a sense of powerlessness and hopelessness about the current and future state of the natural
environment, one’s own quality of life in relation to climate-related events, and about general human health and
wellbeing.

What Contributes to Anxiety Related to Climate Change?

Feelings of anxiety about the state of the Earth’s climate can be experienced before, during, and after a climate-
related event[2]:

Before a Climate-related Event

Warnings of climate-related events, such as hurricanes, storms, and wildfires, can cause acute worry about personal
safety, the safety of loved ones, and/or the safety of homes and other property. Worry may also be experienced
when people consider the possibility of impending and serious environmental problems—in the body of
environmental psychology literature, this is known as habitual ecological worrying[3]. Individuals experiencing this
type of worry may cope better by adopting pro-environmental attitudes and actions. Sometimes this form of worry
can become less constructive if it is associated with feelings of loss, helplessness, frustration, and an inability to
improve the situation. In the environmental psychology literature, this is known as eco-anxiety.[4]

During a Climate-related Event

Human mental health can be significantly affected during a rapid climate-related event. Victims of these events may
quickly and unexpectedly lose property and belongings. Some may also lose family members and friends to disaster:
caused by climate change. Human mental health can also be impacted by climate-related events that occur graduall
over time. For example, those who live in areas of the world where climate change has significantly affected
landscapes and livelihoods tend to report a deep sadness, or solastalgia, about environmental change.

After a Climate-related Event
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When a loss of friends and family, community, homes and belongings, employment, and economic certainty occurs
because of a climate-related event, the results can be far-reaching and long-lasting. Outcomes may include
depression, post-traumatic stress disorder (PTSD), grief, despair, aggression, interpersonal difficulties, substance
abuse, and even suicide. In some cases, individuals may develop a condition called the climate change delusion,[5]
characterized by a belief that one’s actions, no matter how insignificant, will have a serious negative effect on those
suffering through climate-related events.

Who is Most Vulnerable?

Gifford and Gifford (2016) reference studies indicating that anxiety related to climate change tends to strongly
affect children, older adults, individuals with pre-existing mental health conditions, and people with fewer economic
resources. For example:

o Children with anxiety about climate change may experience symptoms such as low mood, anxiety,
nightmares, flashbacks, social withdrawal, and difficulty being separated from caregivers. These
symptoms have been shown to be more severe in children than adults and may persist later in life.

e Older adults can be more physically vulnerable to changes in the climate around them, and are
sometimes less able to employ effective coping mechanisms, such as pro-environmental behaviours,
during times of distress.

o People with fewer economic resources may also be more vulnerable to climate-related events as a
result of their living conditions, employment conditions or status, a lack of access to resources, goods
and services, and inability to engage in pro-active eco-conscious behaviours.

¢ Individuals living in countries with fewer resources available to protect people against the ramification:
of climate-related events may become more severely affected by climate change.

How can Psychologists Help People who are Experiencing Anxiety
about Climate Change?

Psychologists have the knowledge and expertise to help people process the negative effects of climate change on
mental health, as well as to encourage effective and positive behavior.[6]

Psychological Practice and Services

Although some people may cope with their concerns about climate change by engaging in some form of climate-
related activism (e.g., avoiding the use of single-use plastics, recycling, using less water, and so on), others may cope
by disengaging or worrying excessively. Psychological therapies can help individuals experiencing anxiety about the
climate to gain control over their worries, decrease their anxiety, and improve their overall quality of life. Therapies
that can be effective are:

Cognitive re-evaluation therapy to help correct thinking patterns that cause and increase worry

Problem-solving training to learn better ways to solve everyday problems

Exposure therapy to help confront and control, rather than avoid and be controlled by, fear

Progressive relaxation to help decrease some of the physical symptoms of anxiety.[7]
For children, youth and young adults who have experienced a climate-related event or are experiencing anxiety

about the climate, psychologists working in schools, colleges, and universities are available for support in school anc
academic settings.
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Psychological Science

Psychological research can provide answers to existing and emerging climate-related questions. Whether the focus
is to change destructive behaviors, like minimizing the use of motor vehicles, or to embrace beneficial actions, like
using public transit, psychological research is key to understanding how people think about the environment and
economic issues.[8]

Advocacy

Individuals, organizations, and all levels of government have a critical role to play in both understanding and
addressing the relationship between climate change, health, the economy, and the behaviour of individuals.
Effective responses to climate change will require promoting behavioural change at the individual and collective
levels. Environmental psychologists can assist organizations and government in the development of education
programs and public policies that overcome the discrepancies between what people understand about climate
change and their everyday behaviours related to the environment.[2] For those experiencing anxiety and other
mental health issues, appropriate funding for mental health services at all levels of society is important.

Knowledge Mobilization

To increase awareness of climate change as well as promote more responsibility and behaviour change on the part
of Canadians, understanding how people process information and make decisions is important. Accurate and
consistent information about climate change should be provided to individuals by trusted and knowledgeable
organizations in an encouraging manner. Messages should be motivating and focus on the positive outcomes of
prevention strategies, rather than be discouraging or frightening.

For More Information:

More information on the intersections between psychology and climate change can be found in these references:

 Gifford, R.(2011). The dragons of inaction: Psychological barriers that limit climate change mitigation
and adaptation. American Psychologist 66, 290-302.

o Steg, L., & Vlek, C.(2008). Encouraging pro-environmental behaviour: An integrative review and
research agenda. Journal of Environmental Psychology, 29, 309-317.

You can consult a registered psychologist to find out whether psychological interventions might be helpful for you.
For the names and locations of provincial and territorial psychological associations, please visit
https://cpa.ca/public/whatisapsychologist/PTassociations/

This fact sheet has been prepared for the Canadian Psychological Association by Dr. Lindsay J. McCunn, Vancouver
Island University, Mr. Alexander Bjornson, Vancouver Island University, and Dr. Robert Gifford, University of
Victoria.

Date: December 1st, 2020

Please contact us with questions or comments about any of the Psychology Works Fact Sheets at factsheets@cpa.c:

Canadian Psychological Association
141 Laurier Avenue West, Suite 702
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[1] https://climate.nasa.gov/resources/global-warming-vs-climate-change/

[2] Gifford, E., & Gifford, R. (2016). The largely unacknowledged impact of climate change on mental health. Bulletin
of the Atomic Scientists, 72,292-297.

[3] Verplanken, B., & D. Roy. (2013). ““My worries are rational, climate change is not”: Habitual ecological worrying is
an adaptive response.” PLoS ONE, 8(9),e74708.

[4] Rabinowitz, P. M., & A. Poljak. (2003). “Host-environment medicine: A primary care model for the age of
genomics.” Journal of General Internal Medicine, 18(3), 222-227.

[5] National Wildlife Federation. (2011). The psychological effects of global warming on the United States and why
the U.S. mental health care system is not adequately prepared. National Forum and Research Report, February
2012. https://www.nwf.org/pdf/Reports/ Psych Effects Climate Change Full_3_23.pdf.

[6] https://www.theguardian.com/environment/2020/oct/08/anxiety-climate-crisis-trauma-paralysing-effect-

psychologists

[7] https://cpa.ca/docs/File/Publications/FactSheets/PsychologyWorksFactSheet_GeneralizedAnxietyDisorder.pdf

(8]
https://cpa.ca/docs/File/Government%20Relations/Canadian%20Psychological%20Association's%202020%20Pre
Budget%20Submission.pdf

[9]
https://cpa.ca/docs/File/Government%20Relations/Canadian%20Psychological%20Association's%202020%20Pre
Budget%20Submission.pdf
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Climate anxiety in children and young people and their
beliefs about government responses to climate change:
a global survey

Caroline Hickman*, Elizabeth Marks*, Panu Pihkala, Susan Clayton, R Eric Lewandowski, Elouise E Mayall, Britt Wray, Catriona Mellor,
Lise van Susteren

Summary

Background Climate change has important implications for the health and futures of children and young people, yet
they have little power to limit its harm, making them vulnerable to climate anxiety. This is the first large-scale
investigation of climate anxiety in children and young people globally and its relationship with perceived government
response.

Methods We surveyed 10 000 children and young people (aged 16-25 years) in ten countries (Australia, Brazil, Finland,
France, India, Nigeria, Philippines, Portugal, the UK, and the USA; 1000 participants per country). Invitations to
complete the survey were sent via the platform Kantar between May 18 and June 7, 2021. Data were collected on
participants’ thoughts and feelings about climate change, and government responses to climate change. Descriptive
statistics were calculated for each aspect of climate anxiety, and Pearson’s correlation analysis was done to evaluate
whether climate-related distress, functioning, and negative beliefs about climate change were linked to thoughts and
feelings about government response.

Findings Respondents across all countries were worried about climate change (59% were very or extremely worried
and 84% were at least moderately worried). More than 50% reported each of the following emotions: sad, anxious,
angry, powerless, helpless, and guilty. More than 45% of respondents said their feelings about climate change
negatively affected their daily life and functioning, and many reported a high number of negative thoughts about
climate change (eg, 75% said that they think the future is frightening and 83% said that they think people have failed
to take care of the planet). Respondents rated governmental responses to climate change negatively and reported
greater feelings of betrayal than of reassurance. Climate anxiety and distress were correlated with perceived inadequate
government response and associated feelings of betrayal.

Interpretation Climate anxiety and dissatisfaction with government responses are widespread in children and young
people in countries across the world and impact their daily functioning. A perceived failure by governments to
respond to the climate crisis is associated with increased distress. There is an urgent need for further research into
the emotional impact of climate change on children and young people and for governments to validate their distress
by taking urgent action on climate change.

Funding AVAAZ.

Copyright © 2021 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY-NC-ND
4.0 license.

Introduction

Climate anxiety and eco-anxiety (distress relating to the
climate and ecological crises) are gaining attention
worldwide as people become increasingly aware of the
current and future global threats associated with our
warming planet.! The climate crisis has important
long-term implications for physical and mental health as
a result of acute and chronic environmental changes,
from storms and wildfires to changing landscapes, and
increasing temperatures.? Climate anxiety is complex,’
and is recognised to often be based on constructive or
practical anxiety.! Although painful and distressing,
climate anxiety is rational and does not imply mental
illness. Anxiety is an emotion that alerts us to danger,
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which can cause us to search for more information about
the situation and find potential solutions. In threatening
and uncertain situations such as the climate crisis, this
response can be seen as what is sometimes referred to as
practical anxiety' because it has the beneficial effect of
leading people to reassess their behaviour in order to
respond appropriately. However, because the climate
crisis is so complex and lacks a clear solution, anxiety can
easily become too intense and even overwhelming.*”
Climate anxiety can be connected to many emotions,
including worry,® fear,’ anger,” grief, despair, guilt, and
shame," as well as hope,” although the presence of these
vary between individuals. As research in this field
emerges, certain emotions have received more attention,
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Research in context

Evidence before this study

Previous studies have shown that psychological distress about
climate change exists, with affective, cognitive, and behavioural
dimensions. The direct impacts of climate change
disproportionately burden children and young people, at the
same time as they are developing psychologically, physically,
socially, and neurologically. Emerging evidence suggests that
young people are also more burdened by the indirect impacts of
climate change, such as climate anxiety, which affects
psychosocial health and wellbeing, and might exacerbate
pre-existing mental health problems in some children. Before
the study (between 2016 and 2021), several of the coauthors
had conducted a range of conceptually guided explorations of
the scarce literature on children’s emotions in relation to
climate change, and existing psychological measures of climate
anxiety, in English and Finnish. Findings from these searches,
and resulting publications, inform this study. We also
considered legal reports from the past 2 years relating to
human rights and climate change.

Added value of this study

To our knowledge, this is the largest and most international
survey of climate anxiety in children and young people to
date. It shows that the psychological (emotional, cognitive,

especially climate grief, worry, and fear, tied to current
and anticipated losses. Research into other emotions has
only begun more recently, such as how people might feel
guilty for their own contributions to climate change or
feel shame about the climate damage caused by humanity
more broadly. Complex and sometimes competing
feelings are often experienced together and can fluctuate
in response to personal and world events.”* These
experiences have been argued to be understandable,
congruent, and healthy responses to the threats we face,
but such threats can be experienced as an unremitting
psychological stressor.*

Substantial levels of climate-related distress are reported
globally,® with children and young people particularly
vulnerable.” This distress is understandable, given that a
2021 review found that children of present and future
generations will bear an unacceptably high disease burden
from climate change,” and a 2021 UNICEF report
estimates that one billion children are at extremely high
risk as a result.”® Qualitative research has found that many
children have pessimistic views of climate futures.”
Interviews conducted with children in various countries
between 2016 and 2021 found intense forms of climate and
eco-anxiety.*” Parents and educators also report hearing
great concern about climate change from young people.**
Quantitative research on a global scale is missing but is
vital considering that contemporary children will live with
the climate crisis for their whole lives.

Climate change poses a risk to mental health that can
be understood through stress-vulnerability models of

social, and functional) burdens of climate change are being
felt by large proportions of young people around the world.
Furthermore, it is the first study to offer insight into how
young people’s perception of governments’ responses to
climate change is associated with their own emotional and
psychological reactions. These reactions are reported by
young people from a diverse set of countries with a range of
incomes and differing levels of direct exposure to severe
effects of climate change.

Implications of all the available evidence

Distress about climate change is associated with young people
perceiving that they have no future, that humanity is doomed,
and that governments are failing to respond adequately, and
with feelings of betrayal and abandonment by governments
and adults. Climate change and government inaction are
chronic stressors that could have considerable, long-lasting,
and incremental negative implications for the mental health of
children and young people. The failure of governments to
adequately address climate change and the impact on younger
generations potentially constitutes moral injury. Nations must
respond to protect the mental health of children and young
people by engaging in ethical, collective, policy-based action
against climate change.

health.” Exposure to chronic stress in childhood has a
long-lasting impact and increases the risk of developing
mental health problems. Understanding the stress of
climate change requires understanding how multiple
factors interact. Changing climate and weather-related
disasters have diverse impacts, both direct (eg, destruction
and trauma) and indirect (eg, strained personal and
public resources, interrupted community functioning),’
as well as resulting in climate anxiety. Children and
young people are thus facing numerous stressors but
have few resources to mitigate or avoid them. This
experience is compounded by additional psychosocial
risk factors, such as inadequate social services for many
children around the world.? Children facing a future
severely damaged by climate change will need support.”

The psychological stress of climate change is also
grounded in relational factors; studies among children
have shown that they often experience an additional layer
of confusion, betrayal, and abandonment because of
adult inaction towards climate change.*” Children are
now turning to legal action based on government failure
to protect ecosystems, young citizens, and their futures.”
Failure of governments to protect them from harm from
climate change could be argued to be a failure of human
rights and a failure of ethical responsibility to care,”
leading to moral injury (the distressing psychological
aftermath experienced when one perpetrates or witnesses
actions that violate moral or core beliefs).”® This might
include an awareness of or failure to prevent harmful
unethical behaviour. Research is required to understand
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the relationship between children and young people’s
climate anxiety and their feelings about the adequacy of
governmental response.

This study aimed to better understand the feelings,
thoughts, and functional impacts associated with climate
change among young people globally. It explores and
discusses the relationships between climate-related
distress and perceived government responses. We aimed
to answer the following research questions: how children
and young people around the world report emotional,
cognitive, and functional responses to climate change;
how children and young people around the world
perceive governmental responses to climate change and
whether those perceptions suggest feelings of betrayal or
of reassurance; and whether relationships exist between
the cognitive and emotional responses to climate change
and the perceptions of governmental responses.

Methods

Study design and participants

Data were collected from 10000 young people via the
participant recruitment platform Kantar. Participants
were drawn from Kantar’s LifePoints online research
panel (45 million people from 42 countries in
26 languages). Additional respondents were sourced
from other double opt-in panels (ie, after registering to
join a panel, respondents are required to click on a
confirmation email) in the Kantar network in some
countries (appendix p 2). The LifePoints panel draws
membership from anyone who voluntarily signs up, as
long as they pass quality checks that detect fraudulent
panellists. Kantar uses a diverse set of recruitment
sources (opt-in email, co-registration, e-newsletter
campaigns, internal and external affiliate networks, and
social media) specifically to maximise inclusivity. All
panel members are reminded at regular intervals to
complete surveys as part of their membership and to
collect points.

For this study, participants were eligible if they were
aged 16-25 years and living in one of the ten countries
selected (Australia, Brazil, Finland, France, India,
Nigeria, Philippines, Portugal, the UK, and the USA).
These countries were chosen to reflect populations from
different countries, representing a range of cultures,
incomes, climates, climate vulnerabilities, and exposure
to differing intensities of climate-related events.

Invitations to participate were available to eligible
panellists between May 18 and June 7, 2021. Before
accessing surveys, participants were informed of the
survey length but not the topic. 15543 people began the
survey and 10000 (68%) completed it. Data quality tools
removed fraudulent survey data, such as from
respondents who attempted to complete the survey
multiple times, or those completing it far more quickly
than the average. Data collection ended in each country
once 1000 complete, anonymised responses were
obtained. Quota sampling was used, based on age,
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gender, and region. There was an approximately even
split in terms of gender (51-4% male, 48-6% female) and
age group (49% aged 16-20; 51% aged 21-25 years; mean
age 20-82 years [SD 2-54]; appendix p 2). Because quota
sampling did not lead to complete representativeness by
country, collected data were weighted based on statistics
from the Organisation for Economic Co-operation and
Development for each country by age group, gender, and
region. All reported findings are based on these weighted
data. The study was approved by the University of Bath
Psychology Ethics Committee (#21-090).

Procedures

A survey was developed by 11 international consultants
with expertise in climate change emotions, clinical and
environmental psychology, psychotherapy, psychiatry,
human rights law, child and adolescent mental health,
and young people with lived experience of climate
anxiety. The group met weekly for 2 months (February to
March, 2021), reviewing existing climate anxiety
measures and evidence for the psychological impact on
young people. Several of the main authors had recently
completed and published articles with targeted literature
searches into climate and eco-anxiety,"** which were
synthesised and used to generate survey items. These
were discussed and refined iteratively, leading to eight
broad questions about emotional, functional, and
psychological experiences related to climate change and
governmental response. The survey was piloted with
17 young people, with resulting adjustments to language
and scaling. The survey domains were: climate-related
worry (level of worry about climate change); climate-
related functional impact (feelings about climate
change negatively affecting functioning); climate-related
emotions (presence of 14 positive and negative key
emotions about climate change); climate-related
thoughts (presence of seven key negative thoughts about
climate change); experience of being ignored or
dismissed when talking about climate change; beliefs
about government response to climate change (presence
of nine positive and negative key beliefs); and emotional
impact of government response to climate change
(presence and intensity of feelings related to reassurance
and betrayal). The individual questions are shown in the
appendix (pp 3—4). Items were developed to be clear and
have appropriate equivalents in different cultures and
languages, and they were translated as required.

Statistical analysis

Descriptive statistics were calculated for the following
constructs: worry, climate-related functional impairment,
climate-related emotions, negative thoughts about
climate change, experience of having one’s climate
change concerns dismissed, and beliefs about and
emotional impact of governmental responses to climate
change. Differences between the countries were
cautiously explored. Pearson’s correlation analysis was

See Online for appendix
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Figure 1: Worry about climate change and impact on functioning

The graph shows the proportion of the sample reporting a negative impact on functioning from their feelings
about climate change and various levels of worry about climate change. Data are shown for the whole sample
(n=10000) and by country (n=1000 per country)

done to explore whether climate-related distress,
functioning, and negative beliefs about climate change
were linked to thoughts and feelings about government
response.

To allow for comparison between constructs, scales
were made from items within each domain (climate-
related thoughts, beliefs about government response,
emotional impact of government response). Negative
thoughts about climate change were summed to create an
overall score (ranging from 0 to 7), based on evidence that
people with higher levels of concern about climate change
tend to report more negative thoughts.” Perceptions that
government has failed to respond adequately were
recorded and summed to form a variable called negative
beliefs about government response. Nine statements
were included, each of which was scored 1 or 2. Items
were reverse-coded such that a higher number always
indicated a more negative evaluation of the government’s
response (ie, 9 was the most positive possible response
and 18 was the most negative possible response).

Emotional impacts of government response were split
into two scales reflecting a positive or a negative emotional
response. The reassurance scale was constructed from the
mean of the four positive feelings items scored on a scale
from 1to 5 (“I am reassured by governments’ action on
climate change” and each of “When I think about how my
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government is or how other governments are responding
to climate change I feel valued/protected/hopeful”).
Cronbach’s a was 0-82. The betrayal scale was constructed
from the mean of the six negative feelings items scored
on a scale from 1 to 5 (“When I think about how my
government is or how other governments are responding
to climate change I feel anguished/abandoned/afraid/
angry/ashamed/belittled”). Cronbach’s o was 0-89. The
label betrayal scale was chosen because it reflects the type
of distress commonly experienced (anger, anxiety, anguish,
and so on) when individuals are harmed by deliberate acts
of omission or perpetration by the institutions upon which
they rely for support, protection, or even survival.*

Questions regarding government action were phrased
broadly as “my government is/other governments are” in
order to assess how children and young people experience
global inaction by governments in power. Even if their
own country was perceived to be responding well, negative
thoughts and feelings would persist if other countries
were ignoring or downplaying climate change. By allowing
respondents to indicate dissatisfaction or distress towards
governments generally (rather than tied to their own
government), it was felt that individuals could answer
more openly, regardless of country of residence.

We report aggregate results for all respondents, and
results by country. Aggregated results combining all
countries are offered to provide a picture of the overall
findings, while recognising that such results are not
globally representative because sample sizes were the
same for each country and not weighted by population
size. Due to the size of the sample and number of
comparisons, we only report findings that are significant
at the p=0-001 level. All analyses were conducted using
SPSS version 27.

Role of the funding source

AVAAZ arranged for data collection to be conducted by
Kantar. It had no role in data analysis, data interpretation,
or writing of the report.

Results

In response to our first research question, which was
how children and young people around the world report
emotional, cognitive, and functional responses to climate
change, respondents across all countries reported a large
amount of worry, with almost 60% saying they felt “very”
or “extremely” worried about climate change (mean score
of 3-7 on a scale from 1to 5 [SD 1-7]). More than 45% of
respondents said their feelings about climate change
negatively affected their daily lives; the proportion of
respondents varied by country but was consistently high
(figure 1; appendix p 4). Countries expressing more worry
and a greater impact on functioning tended to be poorer,
in the Global South, and more directly impacted by
climate change; in the Global North, Portugal (which had
dramatic increases in wildfires since 2017) showed the
highest level of worry.
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Many respondents reported negative emotions; feeling
afraid, sad, anxious, angry, powerless, helpless, and

respondents (table 1; appendix p 5). The emotions least

often

reported were optimism and
guilty were each reported by more than 50% of Respondents also reported a range of negative beliefs,

indifference.

All countries UK Australia  USA India Philippines Nigeria  France  Finland Portugal Brazil
Sad
Yes 6669 (66:7%) 631 641 569 735 909 615 638 536 705 690
No 3152 (31:5%) 345 332 414 256 87 362 338 442 273 303
Prefer not to say 176 (1-8%) 24 27 17 8 3 22 24 22 22 7
Helpless
Yes 5095 (50-9%) 546 595 462 634 636 438 511 541 327 405
No 4720 (47-2) 437 381 519 351 356 549 449 444 647 587
Prefer not to say 186 (1-9%) 18 24 19 15 8 13 39 15 26 9
Anxious
Yes 6181(61-8%) 599 650 578 640 830 660 501 493 605 625
No 3641 (36-4%) 380 324 405 339 165 331 467 486 372 372
Prefer not to say 180 (1-8%) 21 26 16 21 6 10 32 21 23 4
Afraid
Yes 6734 (673%) 615 644 542 743 897 658 667 536 707 725
No 3111 (311%) 364 325 441 246 98 334 309 445 279 270
Prefer not to say 156 (1-6%) 20 31 17 11 5 9 24 19 15 5
Optimistic
Yes 3089 (30-9%) 253 274 242 456 460 473 227 263 223 218
No 6663 (66-6%) 717 696 731 522 524 512 739 683 763 776
Prefer not to say 250 (2-5%) 30 31 28 23 16 15 34 54 13 6
Angry
Yes 5685 (56-8%) 553 574 482 623 702 433 604 485 589 640
No 4125(413%) 420 397 494 362 283 558 363 493 400 355
Prefer not to say 192 (1-9%) 26 29 23 16 15 10 34 22 12 5
Guilty
Yes 5020 (50-2%) 528 506 417 572 744 282 511 434 538 488
No 4793 (479%) 447 471 563 408 250 710 461 543 436 504
Prefer not to say 187 (1-9%) 25 23 20 20 6 8 28 23 26 8
Ashamed
Yes 4562 (45-6%) 514 531 442 495 682 206 480 383 393 436
No 5249 (52:5%) 467 445 534 485 313 772 495 589 592 557
Prefer not to say 191 (1-9%) 18 25 24 20 6 22 26 28 15 7
Hurt
Yes 4283 (42-8%) 414 445 383 611 781 448 311 250 336 304
No 5496 (55%) 561 524 597 378 212 538 649 717 633 687
Prefer not to say 219 (2-2%) 24 30 20 11 7 14 40 33 31 9
Depressed
Yes 3864 (38-6%) 365 402 343 532 525 340 224 329 387 417
No 5940 (59-4%) 610 566 635 456 458 648 746 649 598 574
Prefer not to say 198 (2:0%) 25 32 22 13 17 12 31 22 15 9
Despair
Yes 4418 (44-2%) 410 421 332 520 581 392 492 494 368 408
No 5348 (53:5%) 556 540 636 450 405 598 478 490 611 584
Prefer not to say 233 (2:3%) 33 38 32 30 14 10 30 17 21 8
Grief
Yes 4151(41-5%) 353 400 352 549 624 320 452 578 231 292
No 5632 (56-3%) 622 569 621 428 362 667 526 403 739 695
Prefer not to say 216 (2:2%) 25 30 27 23 14 13 22 19 30 13

(Table 1 continues on next page)
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All countries UK Australia  USA India Philippines Nigeria France  Finland Portugal Brazil
(Continued from previous page)
Powerless
Yes 5598 (56%) 554 606 482 589 643 426 683 471 577 567
No 4210 (421%) 425 371 498 398 350 557 292 505 390 424
Prefer not to say 192 (1-9%) 21 24 20 13 7 16 25 24 33 9
Indifferent
Yes 2902 (29%) 259 295 261 463 481 305 181 300 150 207
No 6827 (68-3%) 704 654 711 515 502 678 785 664 834 780
Prefer not to say 272 (2:7%) 37 52 29 22 17 17 34 36 16 12

Data are number (%) of respondents in the whole sample (n=10 000) or number within each country (n=1000 in each country). Participants were asked “Does climate change

make you feel any of the following?”

Table 1: Emotions about climate change

All countries UK Australia USA India  Philippines Nigeria  France Finland Portugal  Brazil
Iam hesitant to have children
Yes 3908 (39-1%) 378 432 356 407 473 232 367 422 365 476
No 5700 (57-0%) 579 535 599 531 506 751 578 536 586 499
Prefer not to say 390 (3-9%) 43 33 46 62 21 17 54 42 48 24
Humanity is doomed
Yes 5566 (55:7%) 510 504 457 740 733 422 480 431 616 673
No 4065 (407%) 448 442 492 234 251 557 449 530 357 305
Prefer not to say 366 (3:7%) 41 54 50 26 16 21 71 39 26 22
The future is frightening
Yes 7549 (75:5%) 725 763 679 804 915 702 738 562 806 855
No 2219 (22-2%) 248 206 283 179 76 289 226 404 170 138
Prefer not to say 231(2:3%) 27 31 38 16 9 10 36 34 24 6
1 won't have access to the same opportunities that my parents had
Yes 5487 (54-9%) 531 572 439 671 705 493 610 425 537 504
No 4210 (42-1%) 438 396 516 307 282 501 331 539 416 484
Prefer not to say 305 (3:0%) 31 32 45 22 13 6 60 37 47 12
My family’s security will be threatened (eg, economic, social, or physical security)
Yes 5167 (51-7%) 393 483 348 652 769 553 496 296 524 653
No 4516 (452%) 566 469 616 321 215 431 440 675 443 340
Prefer not to say 317 (32%) 41 48 36 27 16 16 64 29 33 7
The things | most value will be destroyed
Yes 5483 (54-8%) 470 523 423 692 736 535 450 425 587 642
No 4162 (41-6%) 487 429 539 285 251 457 475 526 370 343
Prefer not to say 357 (3-6%) 43 48 38 24 14 8 76 48 43 15
People have failed to take care of the planet
Yes 8256 (82:6%) 795 807 780 860 927 757 768 750 889 923
No 1533 (15:3%) 175 165 191 124 64 241 195 220 89 69
Prefer not to say 210 (2-1%) 29 28 29 16 9 2 37 29 22 9
When | try to talk about climate change other people have ignored or dismissed me
Yes 3928(393%) 355 392 304 597 465 476 238 294 342 465
No 4189 (41-9%) 384 346 393 316 455 379 533 524 475 384
I don't talk to 1884 (18-8%) 262 262 303 87 80 146 229 182 183 150

other people
about climate
change

Data are number (%) of respondents in the whole sample (n=10 000) or number within each country (n=1000 in each country). Participants were asked “Does climate change

make you think any of the following?”

Table 2: Negative beliefs about climate change and dismissal
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All countries UK Australia USA India Philippines  Nigeria France  Finland Portugal Brazil
Taking my concerns seriously enough
Yes 3003 (30-:0%) 265 291 214 426 418 302 273 341 264 209
No 6382(63-8%) 653 627 699 530 559 672 633 562 677 770
Prefer not to say 617 (6-2%) 82 82 87 45 23 26 94 97 59 22
Doing enough to avoid a climate catastrophe
Yes 3076 (30-8%) 262 308 242 437 422 363 260 300 283 199
No 6442 (64-4%) 686 625 678 523 559 609 667 644 670 781
Prefer not to say 483 (4-8%) 53 67 80 40 19 28 73 56 47 20
Dismissing people’s distress
Yes 6010 (60-1%) 580 637 586 586 534 580 574 481 648 804
No 3399 (340%) 348 291 341 362 427 381 333 447 293 176
Prefer not to say 591 (5-9%) 72 72 73 52 39 40 93 71 59 20
Acting in line with climate science
Yes 3645 (36:5%) 321 334 278 527 524 398 281 382 379 221
No 5719 (57-2%) 607 589 631 424 448 570 614 523 562 751
Prefer not to say 636 (6-4%) 72 77 90 49 28 33 104 95 60 28
Protecting me, the planet, and/or future generations
Yes 3306 (33-1%) 314 315 250 490 467 351 273 338 330 178
No 6105 (61-0%) 624 614 674 471 502 617 618 575 616 794
Prefer not to say 591 (5-9%) 63 71 76 40 31 32 109 87 54 28
Can be trusted
Yes 3126 313%) 278 296 213 505 404 311 234 345 323 217
No 6157 (61-6%) 645 621 676 446 550 642 660 558 607 752
Prefer not to say 718 (7-2%) 77 83 111 49 46 47 106 97 71 31
Lying about the effectiveness of the actions they are taking
Yes 6437 (64-4%) 613 657 620 674 686 659 582 543 623 780
No 2894 (28-9%) 315 267 291 288 285 284 295 367 305 197
Prefer not to say 669 (6:7%) 72 76 89 38 29 57 123 90 72 23
Failing young people across the world
Yes 6489 (64-9%) 648 674 630 714 679 644 549 467 694 790
No 2977 (29-8%) 293 265 293 243 298 306 357 468 266 188
Prefer not to say 534 (5:3%) 59 61 77 43 23 51 94 64 40 22
Betraying me and/or future generations
Yes 5847 (58-5%) 572 595 563 663 563 551 487 462 621 770
No 3467 (347%) 347 324 353 288 392 403 388 459 316 197
Prefer not to say 686 (6:9%) 81 81 84 49 45 46 125 79 62 34
Data are number (%) of respondents in the whole sample (n=10 000) or number within each country (n=1000 in each country). Participants were asked “In relation to climate
change | believe that my government is/other governments are...".
Table 3: Government-related beliefs

with 75% saying the future was frightening (table 2;
appendix p 6). Among those who said they talked with
others about climate change (81% of the sample), almost
half (48%) reported that other people had ignored or
dismissed them (table 2). Results for thoughts and
feelings about climate change varied considerably by
country but negative feelings were strikingly present in
all populations.

Pertaining to our second research question, which was
how children and young people around the world perceive
governmental responses to climate change, participants
tended to rate government response negatively (mean
score 14-96 on the 9-18 scale [SD 2-57]). More than half
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of respondents agreed with the negative statements
(59-64%) and considerably less than half agreed with the
positive statements (30-37%; table 3; appendix p 7).
Across all countries, participants reported greater feelings
of betrayal (mean score 2-7 [SD 1-0]) than of reassurance
(2-22 [SD 0-93]; p<0-0001) and pairwise t tests showed
that betrayal ratings were significantly higher than
reassurance ratings within each country (p<0-0001;
figure 2; mean scores by country are shown on
appendix p 8).

To better understand patterns underlying responses to
climate change, Pearson’s correlation coefficients were
calculated to explore correlations among variables
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Figure 2: Feelings of reassurance and betrayal relating to government response to climate change
Data are shown for the whole sample (n=10 000) and by country (n=1000 per country). The values on the graph are mean (SD).

1: Worried about
climate change

2: Negative thoughts  0-48
about climate

change

3: Negative beliefs 0-21 0-26

about government

response

4: Feeling betrayed ~ 0-43 047 036

by government

5:Feeling reassured 001  -0-04 -0-59 -0-02

by government (NS) (NS)

6: Negative 0-22 032 -01 025 021

functional impact

Correlation coefficients (r) are shown. All correlations reported are significant at
the p<0-0001 level unless otherwise indicated by NS. NS=not significant.

Table 4: Correlation matrix for the study variables

(table 4). Of note, negative thoughts, worry about climate
change, and impact on functioning were all positively
correlated and showed correlations with feelings of
betrayal and negative beliefs about government response.
Feelings of reassurance were not significantly correlated
with worry and showed a very low but significant
correlation with negative thoughts; the reassurance scale
possibly confounded people who were not worried about
climate change and people who were worried but
considered the governmental response adequate. The
relationship between negative thoughts and betrayal
could be explained by the fact that they were both
associated with worry about climate change. For this
reason, a partial correlation was calculated while holding
the level of worry constant. The correlation remained

significant (r=0-32, p<0-0001), suggesting that even
among people feeling the same level of worry about
climate change, those who reported feeling betrayed by
the governmental response reported an increased
number of negative thoughts. Similarly, negative thoughts
remained significantly correlated with a perception of
government failure while holding worry constant (r=0-19,
p<0-0001).

Discussion

According to our study, children and young people in
countries around the world report climate anxiety and
other distressing emotions and thoughts about climate
change that impact their daily lives. This distress was
associated with beliefs about inadequate governmental
response and feelings of betrayal. A large proportion of
children and young people around the world report
emotional distress and a wide range of painful, complex
emotions (sad, afraid, angry, powerless, helpless, guilty,
ashamed, despair, hurt, grief, and depressed). Similarly,
large numbers report experiencing some functional
impact and have pessimistic beliefs about the future
(people have failed to care for the planet; the future is
frightening; humanity is doomed; they won't have access
to the same opportunities their parents had; things they
value will be destroyed; security is threatened; and they
are hesitant to have children). These results reinforce
findings of earlier empirical research and expand on
previous findings by showing the extensive, global nature
of this distress, as well as its impact on functioning.
Climate distress is clearly evident both in countries that
are already experiencing extensive physical impacts of
climate change, such as the Philippines, a nation that is
highly vulnerable to coastal flooding and typhoons. It is
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also evident in countries where the direct impacts are still
less severe, such as the UK, where populations are
relatively protected from extreme weather events. Distress
appears to be greater when young people believe that
government response is inadequate, which leads us to
argue that the failure of governments to adequately
reduce, prevent, or mitigate climate change is contributing
to psychological distress, moral injury, and injustice.

Such high levels of distress, functional impact, and
feelings of betrayal will negatively affect the mental health
of children and young people. Climate anxiety might not
constitute a mental illness, but the realities of climate
change alongside governmental failures to act are
chronic, long-term, and potentially inescapable stressors.
These factors are likely to increase the risk of developing
mental health problems, particularly in more vulnerable
individuals such as children and young people, who often
face multiple life stressors without having the power to
reduce, prevent, or avoid such stressors.”®”? As severe
weather events linked with climate change persist,
intensify, and accelerate, it follows that, in the absence of
mitigating factors, mental health impacts will follow
the same pattern. We are already seeing increased
severe climatic events that act as the precipitating and
perpetuating factors of psychological distress; as of
September, 2021, numerous unprecedented weather
events have occurred since our data collection (including
the heat dome and wildfires in the Pacific Northwest,
catastrophic storms and floods in Germany, Iran, China,
London, and New York, and heat records repeatedly
broken in Northern Ireland and North America).

Factors known to protect against mental health
problems include psychosocial resources, coping skills,
and agency to address and mitigate stressors. In the
context of climate anxiety, this protection would come in
the form of having one’s feelings and views heard,
validated, respected, and acted upon, particularly by
those in positions of power and upon whom we are
dependent, accompanied by collective pro-environmental
actions. However, this survey shows that large numbers
of young people globally regard governments as failing to
acknowledge or act on the crisis in a coherent, urgent
way, or respond to their alarm. This is experienced as
betrayal and abandonment, not just of the individual but
of young people and future generations generally. The
results here reflect and expand upon the findings of an
earlier interview study, in which young people described
their feelings about climate change as being “stranded by
the generational gap” and feeling “frustrated by unequal
power, betrayed and angry, disillusioned with authority,
drawing battle lines”.*

Defence mechanisms against the anxiety provoked by
climate change have been well documented, including
dismissing, ignoring, disavowing, rationalising, and
negating the experiences of others.” These behaviours,
when exhibited by adults and governments, could be seen
as leading to a culture of uncare.” Thus, climate anxiety in
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children and young people should not be seen as simply
caused by ecological disaster, it is also correlated with
more powerful others (in this case, governments) failing
to act on the threats being faced. Our findings are in line
with this argument and, alongside pre-existing evidence,
lend weight to the proposal that climate distress in
children and young people can be regarded as unjust and
involving moral injury.® Young people’s awareness of
climate change and the inaction of governments are seen
here to be associated with negative psychological sequelae.
Moral injury has been described as “a sign of mental
health, not disorder... a sign that one’s conscience is
alive”,” yet it inflicts considerable hurt and wounding
because governments are transgressing fundamental
moral beliefs about care, compassion, planetary health,
and ecological belonging. This sense of the personal,
collective, and ecological perspective is summarised in the
words of one 16-year-old: “I think it’s different for young
people. For us the destruction of the planet is personal”.”

By endangering and harming fundamental human
needs, the climate crisis is also a human rights issue.
Legal bodies recognise an intersection between human
rights, climate change, and climate anxiety. Subjecting
young people to climate anxiety and moral injury can
be regarded as cruel, inhuman, degrading, or even
torturous.”* This provides further understanding for the
current phenomenon of climate criminology,” in which
children and young people are voicing their concerns
through legal cases as an attempt to have their distress
legitimised and validated legally in the face of government
inaction.

A complete understanding of climate anxiety in children
and young people must encompass these relational,
psychosocial, cultural, ethical, legal, and political factors.
Current narratives risk individualising the so-called
problem of climate anxiety, with suggestions that the best
response is for the individual to take action.” Our results
suggest that such action needs to particularly be taken by
those in power. To protect the mental health and wellbeing
of young people, those in power can act to reduce stress
and distress by recognising, understanding, and validating
the fears and pain of young people, acknowledging their
rights, and placing them at the centre of policy making.”
Before we can offer younger generations a message of
hope, we must first acknowledge the obstacles that must
be overcome.”

Limitations of this study include the use of non-
standardised measures to investigate the experience of
climate anxiety and how people think and feel about
government responses, which are complex and nuanced
subjects. Unfortunately, no appropriate standardised
measures existed for our purposes. The construct of
climate anxiety itself is new and complex, with varying
definitions across the literature. Although our results
show that many young people report difficult thoughts,
emotions, and functional impairment related to climate
change, we cannot indicate how severe this is in
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comparison to normative samples. We aimed to
investigate whether certain emotions and thoughts were
present across different countries in the world, rather
than to assess the degree to which these thoughts and
feelings are felt. Therefore, we chose to use a three-
factor response scale (yes, no, or prefer not to say) to
encourage a high response rate and to facilitate valid
responses from those less familiar with Likert scales.
Although dichotomous response scales can exaggerate
acquiescence, having a third, neutral option can mitigate
this. This is supported by our finding that statements on
negative emotions and beliefs were more commonly
endorsed than positive or neutral statements.

Without measures of mental health, these results cannot
assess how or whether climate anxiety is affecting mental
health outcomes in these populations. The study did not
measure the severity of climate anxiety by any psychological
scale, although it should be noted that some results related
to youth cognitions indicate strong emotions, such as the
belief that “humanity is doomed”. Of note, the data were
based on equal sample sizes per country and were not
weighted according to population size, so aggregated
results must be interpreted with caution because they are
not globally representative. However, more populous
countries (eg, India with more than 1-3 billion people)
reported greater levels of worry, functional impairment,
negative beliefs, and so on, indicating that our aggregated
findings are probably a conservative estimate of distress
levels globally. Other limitations arose from the use of an
online polling company, for which completion required
internet access, and sometimes the ability to speak English.
Thus, although the samples should not be biased towards
those who are especially concerned about climate change,
they are not fully representative of the countries’
populations. Finally, the polling company provided data on
gender defined only as male or female, which fails to
recognise the non-binary nature of gender.

This study’s strengths include its large sample size and
global reach, and it is a novel and timely investigation
into climate anxiety and perceived government response.
It offers good representation within countries by using a
polling company with proven inclusive participant
selection and minimisation of respondent bias by not
advertising the nature of the study (eg, climate-related) in
advance. We present the results as an initial attempt to
quantify the global scale of the psychological impact of
climate change and of inadequate government responses
upon young people.

To conclude, our findings suggest that climate change,
climate anxiety, and inadequate government response
are all chronic stressors that could threaten the mental
health and wellbeing of children and young people
around the world. This survey offers a preliminary
overview; further, detailed research is required to
explore the complexities and wide variety of climate
feelings. Climate anxiety is a collective experience,” and
based on our results, children and young people would

benefit from having a social discourse in which their
thoughts and feelings are respected and validated, and
their concerns are acted upon by people in positions of
power. Climate anxiety indicates the care and empathy
that young people have for our world. As one young
person said: “I don’t want to die. But [ don’t want to live
in a world that doesn't care about children and
animals.”™

As a research team, we were disturbed by the scale of
emotional and psychological effects of climate change
upon the children of the world, and the number who
reported feeling hopeless and frightened about the future
of humanity. We wish that these results had not been
quite so devastating. The global scale of this study is
sufficient to warrant a warning to governments and
adults around the world, and it underscores an urgent
need for greater responsiveness to children and young
people’s concerns, more in-depth research, and
immediate action on climate change.

Contributors

All authors contributed to the study design and conceptualisation.
Literature searches were done by CH, PP, and SC. The underlying data
were verified and analysed by SC, REL, EM, and EEM. The manuscript
was drafted by CH, PP, EM, REL, SC, EEM, CM, and BW. All authors
revised and commented on the manuscript and approved the final
version. All authors had full access to the data and accept responsibility
for publication.

Declaration of interests
We declare no competing interests.

Data sharing

Individual, unidentified participant data that underlie these results will
be made available, beginning 3 months and ending 5 years after
publication, to researchers who provide a methodologically sound
proposal, to achieve aims in said approved proposal. Proposals will be
considered by a small team of the authors and requests should be
directed to c.L.hickman@bath.ac.uk, e.marks@bath.ac.uk, or
panu.pihkala@helsinki.fi. To gain access, data requestors must sign a
data access agreement.

Acknowledgments

AVAAZ paid for the costs of the survey and arranged for data collection
to be conducted by an independent recruitment platform (Kantar).

We acknowledge Judith Anderson (Climate Psychology Alliance) and
Natasa Mavronicola (University of Birmingham, Birmingham, UK).

References

1  Pihkala P. Anxiety and the ecological crisis: an analysis of
eco-anxiety and climate anxiety. Sustainability 2020; 12: 7836.

2 Berry HL, Waite TD, Dear KB, Capon AG, Murray V. The case for
systems thinking about climate change and mental health.

Nat Clim Chang 2018; 8: 282-90.

3 Hickman C. We need to (find a way to) talk about ... eco-anxiety.
J Soc Work Pract 2020; 34: 411-24.

4 Verplanken B, Marks E, Dobromir Al On the nature of eco-anxiety:
how constructive or unconstructive is habitual worry about global
warming? | Environ Psychol 2020; 72: 101528.

5  Ojala M, Cunsolo A, Ogunbode CA, Middleton ]. Anxiety, worry,
and grief in a time of environmental and climate crisis: a narrative
review. Annu Rev Environ Resour 2021; 46: 1.

6 Clayton SD, Karazsia BT. Development and validation of a measure
of climate change anxiety. ] Environ Psychol 2020; 69: 101434.

7 Hogg TL, Stanley SK, O’Brien LV, Wilson MS, Watsford CR.

The Hogg eco-anxiety scale: development and validation of a
multidimensional scale. OSF Preprints 2021; published online
June 11. https://doi.org/10.31219/osf.io/rxudb (preprint).

8  Stewart AE. Psychometric properties of the climate change worry

scale. Int ] Environ Res Public Health 2021; 18: 494.

www.thelancet.com/planetary-health Vol 5 December 2021



Articles

10

11

12

13

14

15

16

17

18

19

20

McQueen A. The wages of fear? Toward fearing well about climate
change. In: Budolfson M, McPherson T, Plunkett D, eds.
Philosophy and climate change. London: Oxford University Press,
2021

Stanley SK, Hogg TL, Leviston Z, Walker I. From anger to action:
differential impacts of eco-anxiety, eco-depression, and eco-anger on
climate action and wellbeing. | Clim Chang Health 2021; 1: 100003.
Jensen T. Ecologies of guilt in environmental rhetorics. Cham:
Palgrave Macmillan, 2019.

Ojala M. Hope and anticipation in education for a sustainable
future. Futures 2017; 94: 76-84.

Hickman C. Children and climate change: exploring children’s
feelings about climate change using free association narrative
interview methodology. In: Hoggett P, ed. Climate psychology:

on indifference to disaster. Studies in the psychosocial. Cham:
Palgrave Macmillan, 2019: 41-59.

Pihkala P. Eco-anxiety and environmental education. Sustainability
2020; 12: 10149.

Susteren LV, Al-Delaimy WK. Psychological impacts of climate
change and recommendations. In: Al-Delaimy WK, Ramanathan V,
Sanchez Sorondo M, eds. Health of people, health of planet and our
responsibility: climate change, air pollution and health. Cham:
Springer, 2020: 177-92.

Wu J, Snell G, Samji H. Climate anxiety in young people: a call to
action. Lancet Planet Health 2020; 4: e435-36.

Helldén D, Andersson C, Nilsson M, Ebi KL, Friberg P, Alfvén T.
Climate change and child health: a scoping review and an expanded
conceptual framework. Lancet Planet Health 2021; 5: €164-75.
UNICEF. One billion children at ‘extremely high risk’ of the
impacts of the climate crisis. Aug 20, 2021. https://www.unicef.org.
uk/press-releases/onebillion-children-at-extremely-high-risk-of-the-
impacts-of-the-climate-crisis-unicef (accessed Sept 5, 2021).

Strife SJ. Children’s environmental concerns: expressing ecophobia.
J Environ Educ 2012; 43: 37-54.

Baker C, Clayton S, Bragg E. Educating for resilience: parent and
teacher perceptions of children’s emotional needs in response to
climate change. Environ Educ Res 2021; 27: 687-705.

www.thelancet.com/planetary-health Vol 5 December 2021

21

22

23

24

25

26

27

28

29

30

31

32

33

Verlie B, Clark E, Jarrett T, Supriyono E. Educators’ experiences and
strategies for responding to ecological distress. Aust | Environ Educ
2020; 37: 132-46.

Schneiderman N, Ironson G, Siegel SD. Stress and health:
psychological, behavioral, and biological determinants.

Annu Rev Clin Psychol 2005; 1: 607-28.

Patel V, Flisher AJ, Hetrick S, McGorry P. Mental health of young
people: a global public-health challenge. Lancet 2007; 369: 1302—-13.
Sanson AV, Judith Van Hoorn J, Burke SE. Responding to the
impacts of the climate crisis on children and youth.

Child Dev Perspect 2019; 13: 201-07.

Jones CA, Davison A. Disempowering emotions: the role of
educational experiences in social responses to climate change.
Geoforum 2021; 118: 190-200.

Salas RN, Jacobs W, Perera F. The case of Juliana v. US—children
and the health burdens of climate change. N Engl ] Med 2019;

380: 2085-87.

Weintrobe S. Psychological roots of the climate crisis: neoliberal
exceptionalism and the culture of uncare. New York, NY:
Bloomsbury Academic, 2021.

Griffin BJ, Purcell N, Burkman K, et al. Moral injury: an integrative
review. ] Trauma Stress 2019; 32: 350-62.

Verplanken B, Roy D. “My worries are rational, climate change is
not”: habitual ecological worrying is an adaptive response.

PLoS One 2013; 8: e74708.

Smidt AM, Freyd JJ. Government-mandated institutional betrayal.
J Trauma Dissociation 2018; 19: 491-99.

UK Government. Human rights act 1998. 1998. https://www.
legislation.gov.uk/ukpga/1998/42/contents (accessed Sept 2, 2021).
Mavronicola N. Torture, inhumanity and degradation under article
3 of the ECHR: absolute rights and absolute wrongs. Oxford:
Bloomsbury Publishing, 2021.

White R. Imagining the unthinkable: climate change, ecocide and
children. In: Frauley J, ed. C Wright Mills and the criminological
imagination: prospects for creative inquiry. New York, NY:
Routledge, 2015: 219-40.

e873



























	Katherine pages 1 - 3
	Katherine signing page
	EXHIBIT A KACV-22
	EXHIBIT B Arbuthnott & Dolter 2013
	EXHIBIT C Fact Sheet_ Climate Change and Anxiety CPA
	EXHIBIT D Psynopsis 43-2 - EN - WEB
	EXHIBIT E Psynopsis 43-2 - EN - WEB
	EXHIBIT F PIIS2542519621002783
	Climate anxiety in children and young people and their beliefs about government responses to climate change: a global survey
	Introduction
	Methods
	Study design and participants
	Procedures
	Statistical analysis
	Role of the funding source

	Results
	Discussion
	References


	EXHIBIT G Climate emotions and anxiety among young people in Canada_ A national survey and call to action

