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Introduction

Thinking about climate change can be depressing and distressing (Hrabok et al., 2020). The prevalence and severity of climate anxiety—especially among young people (Hornsey et al., 2016; Hickman et al., 2021)—have led to increasing calls to formally recognize it as a mental disorder (Clayton, 2020). Even if climate anxiety isn't classified as a mental disorder, its negative impact on affect can reduce sufferer's happiness, and may even play a causal role in depression and self-harm (Hrabok et al., 2020; Sampaio and Sequeira, 2022; Schwartz et al., 2022).

Several common features of human psychology are obstacles to individual and coordinated actions to mitigate and adapt to climate change and its potentially catastrophic effects. The relevant features include our inability to appropriately value future humans (Solow, 1993), weakness of will, and a failure of critical thinking encouraged by misguided socio-political ideology (Kysar, 2004; Hamilton, 2011; Bain et al., 2012; Kovaka, 2021).

Climate tech—technology designed to reduce our negative impact on the climate—is positioned by many as the solution to these features of human psychology. Fixing the climate with climate tech would relieve climate anxiety and the unhappiness it causes. Climate tech solutions could also circumvent the problem of human reluctance to change their behavior, by allowing them to continue with their lifestyle. We argue that, although climate tech is an important part of the solution, overzealous appeals to the abilities of climate tech may end up making us much less happy.



Climate tech

Research on dealing with climate anxiety argues that “problem-focused” coping mechanisms seem more conducive to alleviating climate anxiety and promoting long-term happiness than “emotion-focused” strategies (Clayton, 2020, p. 4). Dealing effectively with the root cause of climate anxiety indeed seems better than focussing on mitigating its symptoms. Ojala's (2012, 2015) research on young people found that trusting scientists and others to solve the climate crisis was among the most beneficial responses to climate anxiety—predicting higher happiness and lower negative affect. If we trust that science and technology will save us from climate disaster, then we can relax and focus on happily living our normal lives.

Indeed, the most reassuring part of this problem-focused coping mechanism might be that climate tech can fix the climate regardless of the uncritical, selfish, and myopic features of human psychology that brought on the problem in the first place. Many climate tech solutions don't require individuals to live their lives differently. They could also fit easily within the current globalized and largely free-market economy. Highlighting that climate tech is an important kind of technological innovation has even been shown to appeal to people that deny human involvement in climate change, earning their support for funding some climate tech projects (Bain et al., 2012). So, climate tech seems to reduce climate anxiety and promote climate-friendly investing, allowing us to take a sigh of relief knowing that tech-based solutions to the climate crisis are just around the corner.



Carbon capture

Carbon capture technology is promoted by Bill Gates (2021) and many others (e.g., IPCC, 2022) as a key advance in combatting climate change—it may well be the main technology people have in mind when they envisage climate tech saving the day. Fortunately, private enterprise has heeded the call for carbon capture technology; by 2020 there were already 26 commercial projects in operation (globally), with over 30 more in development (C2ES, no date). The thought of CO2 being funneled deep underground, instead of into the atmosphere, is potentially reassuring to those with climate anxiety and likely intriguing to energy companies intent on pushing up the last drops of oil from underground reservoirs. Wilberforce et al. (2019) discuss this and other advances in carbon capture technology, saying that they should be ready for global implementation soon.

There are a few issues to resolve before carbon capture should be rolled out. For example, photobioreactors with microalgae in them could be incorporated into CO2 exhaust systems, but they don't deal so well with high temperatures or concentrations of CO2 (Severo et al., 2019). Atmospheric carbon capture using novel sorbent materials can remove carbon from the atmosphere, but would be much more efficient if we could increase the concentration of CO2 in the atmosphere first (Styring, 2015; Senthilkumaran and Mareeswaran, 2021). The aforementioned underground storage of CO2 also has a couple of issues; the scarcity of geologically suitable (e.g., earthquake-free) areas and the considerable additional energy and financial requirements for the capturing and sequestering processes (Wilberforce et al., 2019).

There are many non-carbon capture climate technologies, such as energy generation from renewable sources, but they do not allow individuals and corporate entities to continue doing pretty much what they have been doing in the recent past. Carbon capture technologies require that (or work more effectively when) we keep burning fossil fuels. In this way, carbon capture climate tech seems well-positioned to deal with the uncritical, selfish, and myopic features of human psychology that contributed to the climate crisis by simply co-opting them.



Horizon bias

Climate tech is clearly an important part of a successful response to the climate crisis. However, overvaluing it may have counterproductive effects generally and on our happiness. A forthcoming book identifies and explores “horizon bias”—the modern propensity to believe that anything we can envisage accomplishing with technology is therefore imminently in reach (Agar, 2020; Agar et al., forthcoming). This tendency leads us to think that ambitious targets are closer than they really are. Horizon bias has a long history. It is a theme of the War on Cancer in which modest advances against the disease have prompted recurrent expectations of an imminent cure (Mukherjee, 2011). Horizon bias has become a booming industry among futurists, priming us to expect colonies on Mars by 2050 and brain implants that will grant us mind control over objects in our environments (while being safe from hackers).

The horizon bias applies to both present and future. It is rooted in a selective memory of our past. Technology's many headline successes—e.g., eradicating smallpox, sending humans to the moon—tend to dwell permanently in our collective memory. They offer strong inductive evidence for the power of human ingenuity. But we speedily forget the many times when promised advances—cures for cancer, flying cars, permanent settlements on the Moon—fail to arrive as scheduled.

Widespread, effective climate tech is exactly the kind of exciting innovation that feels like it is on the horizon. As such, all we have to do is sit back and wait because the rotation of the Earth will soon bring this solution to the climate crisis right to us. In this way, the horizon bias engenders a passive and (usually) unjustified hope that technology is just about to save the day. Hope is normally defined actively, with an emphasis on what an agent can do to achieve the object of their desire (Snyder, 2002). But Meirav (2009) views hope passively—as desire for something about which an external factor will determine the outcome. According to Day (1991) hope is epistemically justified when belief in the desired outcome occurring is well supported by evidence. And, according to Musschenga (2019), hope is unjustified (rather than “false”) when belief in the desired outcome occurring lacks sufficient evidence.

The passive unjustified hope of the climate tech horizon bias creates perverse incentives. Companies vying for a larger share of new green investments and government subsidies have good reason to over-promise on what their technologies will be able to do and when they will be able to do it. And while some journalists, researchers, and activists may voice concerns about climate-related promises that sound too good to be true, the majority of people may not be motivated or equipped to question them. Enthusiastic belief in the proclamations of climate tech businesses helps most people deal with climate anxiety (by removing the root problem). And, as Hamilton (2011) suggests, it even fosters our pleasing collective self-image as world-makers—gods of the Anthropocene.



The real story

Unfortunately, carbon capture, and even an expanded climate tech industry, seems like it will not be able to prevent many of the harmful aspects of the climate crisis (IPCC, 2022). Organizations friendly to carbon capture technology estimate that it may only cover about 14% of the emissions we need to reduce by 2050 (C2ES, no date). Wilberforce et al. (2019) think the financial and energy costs of carbon capture may make it a worse option than green power alternatives. Economists have also argued that all climate tech collectively may only mitigate 13–20% of the damage from climate change in some sectors (Moscona and Sastry, 2023). Some might argue that these estimates are overly pessimistic, and that perhaps a Moore's Law for climate tech would help governments plan their climate-related mitigation efforts (Rau et al., 2010). Planning for an exponential increase in the effectiveness of technology in the near future is the perfect example of horizon bias in action. The notion that the recent slow progress in dealing with climate change is acceptable because some law of techno-nature will inevitably result in fantastically fast progress in combatting climate change, is as dangerous as it is mathematically implausible (Yoo, 2015).

The likely inability of climate tech to prevent the looming climate catastrophe by itself, combined with the apparent allure of a climate-tech-focussed horizon bias, seems to be a serious problem. If most of us are lulled into climate complacency by some of the more optimistic climate tech promises, the long-term effects on human happiness will be overwhelmingly negative. Despite the threat to collective happiness posed by climate tech horizon bias, individuals may still embrace it because climate coping mechanisms based on denial seem to be effective in mitigating climate anxiety in the short term (Ojala, 2012; Clayton, 2020).



Climate tech horizon bias and individual happiness

For the most climate-anxious among us, it may even seem best to succumb to the climate tech horizon bias because of the short-term happiness benefits. However, recent research and personal experience are increasingly revealing that the climate catastrophe has already begun. Severe weather events, sea-level rise, and record-breaking heatwaves are impacting millions of people around the world, and doing so with increasing frequency (IPCC, 2023). In the face of this overwhelming evidence, nearly everyone (that doesn't already) should realize that climate tech is not a complete solution to the climate crisis. For those so in the grip of the climate tech horizon bias that they haven't done anything to help address climate change, the happiness impacts of being exposed to extreme weather events and other climate-change-related harms (Clayton, 2020) will include the extra sting of realizing that they had been seduced by the easy solace offered by over-hyped climate tech, and that they could have done more to prevent this affront to their and others' happiness.

Human selfishness, weakness of will, and uncritical thinking are the root problems. Climate tech is part of the solution but, thanks to the horizon bias, may exacerbate the climate problem and cause unhappiness if it is relied upon too heavily. Given the current climate crisis, some unhappiness seems unavoidable. In our view, the best solution is to keep acting in climate friendly ways as individuals, which includes joining with others to encourage governments and businesses to take immediate large-scale steps to reduce emissions as well as mitigate the ongoing effects of historical emissions. Schwartz et al. (2022) found that collective climate action seemed the most likely way to prevent climate anxiety turning into depression, plausibly because it alleviates feelings of individual powerlessness. Perhaps even more importantly, collective climate action may be necessary to prevent a future marred with many climate catastrophes (Gonzalez-Perez and Piedrahita-Carvajal, 2022) and the widespread unhappiness they would cause. So while we should empower promising climate tech by investing in it, we should also empower ourselves by joining with others and pushing for immediate emissions reductions. If we're right, this will make us happier individually and collectively, especially in the medium- and long-run.



Author contributions

DW and NA conceived of the idea. DW wrote most of the first draft. Both proofed and approved the paper.



Funding

Open access publication fees paid by the University of Waikato.




Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Agar, N. (2020). The Horizon Bias in Human Innovation. Project Syndicate. Available online at: https://www.project-syndicate.org/magazine/war-on-cancer-horizon-bias-by-nicholas-agar-2020–r-2005 (accessed June 10, 2023).


 Agar, N., Whatley, S., and Weijers, D. (forthcoming). Counterfuturism: A Skeptic's Guide to Technological Progress. Springer.


 Bain, P., Hornsey, M., Bongiorno, R., and Jeffries, C. (2012). Promoting pro-environmental action in climate change deniers. Nat. Clim. Change. 2, 600–603. doi: 10.1038/nclimate1532


 C2ES (no date). Carbon Capture. Center for Climate Energy Solutions. Available online at: https://www.c2es.org/content/carbon-capture/ (accessed June 10 2023)


 Clayton, S. (2020). Climate anxiety: psychological responses to climate change. J. Anxiety Disord. 74, 102263. doi: 10.1016/j.janxdis.2020.102263

 Day, J. P. (1991). Hope: A Philosophical Inquiry. Helsinki: Philosophical Society of Finland.


 Gates, B. (2021). How to Avoid a Climate Disaster: the Solutions We Have and the Breakthroughs We Need. New York, NY: Knopf.


 Gonzalez-Perez, M. A., and Piedrahita-Carvajal, D. (2022). “Collective Action for a Regenerative Future.” in Regenerative and Sustainable Futures for Latin America and the Caribbean (Emerald Publishing Limited).

 Hamilton, C. (2011). “Why we resist the truth about climate change.” in III Congreso Internacional sobre Cambio Climático y Desarrollo Sustentable (La Plata).


 Hickman, C., Marks, E., Pihkala, P., Clayton, S., Lewandowski, R. E., Mayall, E. E., et al. (2021). Climate anxiety in children and young people and their beliefs about government responses to climate change: a global survey. Lancet Planetary Health. 5, e863–e873. doi: 10.1016/S2542-5196(21)00278-3

 Hornsey, M. J., Harris, E. A., Bain, P. G., and Fielding, K. S. (2016). Meta-analyses of the determinants and outcomes of belief in climate change. Nat. Clim. Change. 6, 622–626. doi: 10.1038/nclimate2943


 Hrabok, M., Delorme, A., and Agyapong, V. I. (2020). Threats to mental health and well-being associated with climate change. J. Anxiety Disord. 76, 102295. doi: 10.1016/j.janxdis.2020.102295

 IPCC (2022). Climate Change 2022: Mitigation of Climate Change. Contribution of Working Group III to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change, Eds P.R. Shukla, J. Skea, R. Slade, A. Al Khourdajie, R. van Diemen, D. McCollum, M. Pathak, S. Some, P. Vyas, R. Fradera, M. Belkacemi, A. Hasija, G. Lisboa, S. Luz, J. Malley (Cambridge, UK and New York, NY, USA: Cambridge University Press).


 IPCC (2023). Synthesis Report of the IPCC Sixth Assessment Report (AR6). Available online at: https://report.ipcc.ch/ar6syr/pdf/IPCC_AR6_SYR_LongerReport.pdf (accessed June 10, 2023).


 Kovaka, K. (2021). Climate change denial and beliefs about science. Synthese. 198, 2355–2374. doi: 10.1007/s11229-019-02210-z


 Kysar, D. A. (2004). Climate change, cultural transformation, and comprehensive rationality. B.C. Envtl. Aff. 31, 555.


 Meirav, A. (2009). The nature of hope. Ratio. 22, 216–233. doi: 10.1111/j.1467-9329.2009.00427.x


 Moscona, J., and Sastry, K. A. (2023). Does directed innovation mitigate climate damage? evidence from us agriculture. Q. J. Econ. 138, 637–701. doi: 10.1093/qje/qjac039


 Mukherjee, S. (2011). The Emperor of All Maladies: A Biography of Cancer. London: Scribner.


 Musschenga, B. (2019). Is there a problem with false hope? J. Med. Philos. 44, 423–441. doi: 10.1093/jmp/jhz010

 Ojala, M. (2012). How do children cope with global climate change? Coping strategies, engagement, and well-being. J. Environ. Psychol. 32, 225–233. doi: 10.1016/j.jenvp.2012.02.004

 Ojala, M. (2015). Hope in the face of climate change: associations with environmental engagement and student perceptions of teachers' emotion communication style and future orientation. J. Environ. Educ. 46, 133–148. doi: 10.1080/00958964.2015.1021662

 Rau, A., Toker, R., and Howard, J. (2010). Can technology really save us from climate change? Harvard Business Review. 88, 21–23.


 Sampaio, F., and Sequeira, C. (2022). Climate anxiety: trigger or threat for mental disorders? Lancet Planet. Health. 6, e89. doi: 10.1016/S2542-5196(22)00008-0

 Schwartz, S. E., Benoit, L., Clayton, S., Parnes, M. F., Swenson, L., and Lowe, S. R. (2022). Climate change anxiety and mental health: environmental activism as buffer. Curr. Psychol. 1–14. doi: 10.1007/s12144-022-02735-6 [Epub ahead of print].

 Senthilkumaran, M., and Mareeswaran, P. M. (2021). “Porous polymers-based adsorbent materials for CO2 capture,” in Nanomaterials for CO2 Capture, Storage, Conversion and Utilization, Eds Phuong Nguyen Tri, Haobin Wu, Tuan Anh Nguyen, Simon Barnabé, Pierre Bénard (Elsivier), 31–52. doi: 10.1016/B978-0-12-822894-4.00010-1


 Severo, I. A., Deprá, M. C., Zepka, L. Q., and Jacob-Lopes, E. (2019). Carbon dioxide capture and use by microalgae in photobioreactors, in Bioenergy with Carbon Capture and Storage, Eds J. C. Magalhães Pires, A. L. D. C. Gonçalves (Academic Press), 151–171. doi: 10.1016/B978-0-12-816229-3.00008-9


 Snyder, C. R. (2002). Hope theory: rainbows in the mind. Psychol. Inq. 13, 249–275. doi: 10.1207/S15327965PLI1304_01


 Solow, R. (1993). An almost practical step toward sustainability. Resour. Policy. 19, 162–172 doi: 10.1016/0301-4207(93)90001-4


 Styring, P. (2015). Novel Sorbent Materials for Carbon Capture, in Novel Materials for Carbon Dioxide Mitigation Technology, Eds F. Shi and B. Morreale (Elsivier), 207–229. doi: 10.1016/B978-0-444-63259-3.00007-0


 Wilberforce, T., Baroutaji, A., Soudan, B., Al-Alami, A. H., and Olabi, A. G. (2019). Outlook of carbon capture technology and challenges. Sci. Total Environ. 657, 56–72. doi: 10.1016/j.scitotenv.2018.11.424

 Yoo, C. S. (2015). Moore's law, Metcalfe's law, and the theory of optimal interoperability. Colorado Technology Law Journal. 14, 16–17.








OPS/images/crossmark.jpg
(®) Check for updates





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Why we're seduced by climate tech and what it means for our happiness



		Introduction



		Climate tech



		Carbon capture



		Horizon bias



		The real story



		Climate tech horizon bias and individual happiness



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Climate

Why we're seduced by climate
tech and what it means for our
happiness





OPS/images/logo.jpg
& frontiers | Frontiers in Climate





