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Abstract: The discourse on geoengineering applications as a climate intervention strategy has been 

met with opposing views across many quarters. The central argument underlined the need for more 

research as solar geoengineering applications' implications are widely unknown. While the discourse 

raises justice, equity, and governance issues, an underlining debate is how geoengineering 

engagement should be tailored going forward. Using a systematic desktop review methodology, the 

paper provides a descriptive overview of Covid-19 responses and possible points to consider for 

climate interventions. The rationale is to examine the extent to which vertical and horizontal reactions 

and public opinions influence policy response and actions for Covid-19 adaptation and coping 

mechanisms as a lesson for Solar geoengineering engagement. It concludes that as a lesson for 

effective climate intervention, there is a need to develop strategic partnerships among various 

stakeholders, create an alignment between research objectives and the community's needs and 

peculiarities, consider the ethics of practice and develop a monitoring and governance framework to 

avoid possible stakeholders' excesses. 

Keywords: COVID-19; climate change; engagement; pandemic; solar geoengineering; climate 

interventions 

 

Introduction 

The lack of credible pathways in limiting global warming below the 1.5 degrees preindustrial 

level has led to several climate intervention proposals such as Solar geoengineering (used in this 

paper interchangeably as “geoengineering”). For context, Solar geoengineering is summarily seen as 

temporal ‘hypermodern technofix’ in addressing global warming while exploring a permanent 

solution to climate change and its impact (Finus and Furini, 2022). It is seen as a "premeditated large-

scale interference in the natural earth systems using human-made strategies and scientific 

competencies, and technology to alter the climate either temporarily or permanently" (Patrick 

2021:21). While the viability of a geoengineering solution has been largely unclear, debates 

surrounding its use have generated numerous opposing views, especially in the global North 

(Lawrence et al., 2018; Kravitz & MacMartin, 2020). 

The central arguments on geoengineering underlined the need for more research as the 

implication of its applications is widely unknown (Kravitz & MacMartin, 2020); its impact is uneven 

across geographical spaces (Trisos, 2018); as well as the issue of governance (Talberg et al., 2018; 

McLaren & Corry, 2021); ethics and justice (McLaren, 2018; Hourdequin, 2019; Pamplany, Gordijn, & 

Brereton, 2020) among many others. While there are opposing views on Solar geoengineering in 

general, the need to explore how its engagements should be tailored going forward is important for 

policy and developmental agendas. As the United States’ Office of Science and Technology Policy 

(OSTP) (2023) opined, the decision on whether and how such geoengineering engagements will 

happen "should be based upon an understanding of the risks and benefits to human health and well-

being of its implementation relative to those anticipated under the current climate change trajectory" 

(OSTP, 2023:6). 
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It is pertinent to note that geoengineering is a highly controversial topic. While some groups 

support more research on geoengineering to better understand it and inform policy (Morrow, 2020: 

Keith, 2021), others are totally against both the research and potential engagement of geoengineering 

(Biermann et al., 2022). While there are few public participations concerning geoengineering (Bellamy 

and Lezaun, 2015), such engagements has been mostly in the global North (Carvalho and Riquito, 

2022) with few exceptions like Winickoff et al. (2015), Carr (2015), and Whyte (2018). Interestingly, 

the debate on geoengineering seems unpopular among policymakers and researchers from the Global 

South, especially in Africa (Rahman et al., 2018; Patrick, 2021). The unpopularity of this subject matter 

in Africa could be traced to what Patrick (2020) refers to as the 'reactionary rather than proactive' 

nature and tendencies of policymakers and stakeholders within the continent in addressing public 

issues. There is also a general lack of awareness and limited involvement of African scientists on the 

subject matter (Patrick, 2021). 

In view of the above summations, the recent/ongoing Covid-19 pandemic in terms of individual, 

government, and public health responses to its impact and adaptive responses presents lessons to 

consider for geoengineering engagements. Our attempt in this paper is not to equate 'geoengineering' 

in the same form or shape with the Covid-19 virus or the eventual pandemic. We hope we can deduce 

lessons from the Covid-19 pandemic that could be useful in our engagement with solar 

geoengineering as an emerging discourse. The paper's discourse on geoengineering encompasses all 

aspects of geoengineering (Solar Radiation Management (SRM) and Carbon Dioxide Removal 

(CDR)). Also, by 'engagement,' we mean all the activities relating to Solar geoengineering, from 

research to public involvement and interactions, government policy formation and eventual 

deployment. 

This paper provides a descriptive summary overview of Covid-19 adaptive responses as 

possible points to consider for Solar geoengineering engagement. The rationale is to examine the 

extent to which vertical and horizontali reactions and public opinions influence policy response and 

actions for Covid-19 adaptation and coping mechanisms as a lesson for Solar geoengineering 

engagement. While the author understands the magnitude of the controversial nature of Solar 

geoengineering in terms of research and possible engagement, the paper does not support or oppose 

the subject matter. It, however, proffers ways to examine the subject matter in terms of lessons from 

another contemporary global issue. In this sense, a focus on how public opinion influences policy and 

how policy influences public opinion using the Covid-19 pandemic response as a case presents a 

template for geoengineering engagement. 

Methodology 

The paper adopts a descriptive desktop review approach (See Manolakis and Kennedy, 2012; 

Webb et al., 2015). Secondary data were sourced using a convenience random sampling technique to 

gather literature from online sources. These were then coded and analyzed for relevance to the subject 

of discourse. The scope years for the inclusion and exclusion criteria was a target on studies published 

between 2010 and 2023. Factoring in the convenience random sampling criteria, we assessed how the 

identified sample paper to be reviewed fits the study's criteria (see Sharma, 2017). Using search 

engines such as ISI, ProQuest, Scopus and Google Scholar, keywords such as 'Covid-19,' 

'geoengineering,' 'public engagement,' and 'governance' were search individually and collectively. 

As Table 1 indicated, from the 489,869 articles found on Covid-19, and 2,222 articles found on 

Geoengineering, only 7 articles came up when 'Covid-19' and 'geoengineering' were combined as a 

search themeii. 

Interestingly, only 1 article (Radunsky & Cadman, 2021) appeared in the combined search for 

Covid-19, geoengineering, and governance, while no article was found in the search of the combined 

theme of "Covid-19, geoengineering, and public engagement". The combined themes of 

"geoengineering and governance" produced a result of 257 articles, while only 25 articles came up in 

the combination of "geoengineering, governance, and public engagement.” Using convenience 

random sampling, 89 articles were selected and analyzed for relevance to the aim of the paper. 
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Table 1. Snapshot of article search via search engine. 

Searched theme The number of articles found 

Covid-19 489,869 

Covid-19 + Geoengineering  7 

Covid-19 + Geoengineering + Governance 1 

Covid-19 + Geoengineering + Public engagement 0 

Geoengineering 2,222 

Geoengineering + Governance  257 

Geoengineering + Governance + Public 

engagement 
25 

Source: www.scopus.com. 

Synopsis of COVID 19 

A brief discussion on the Covid-19 pandemic is crucial to provide an appropriate context for the 

discourse provided in this paper. Summarily, the novel coronavirus (popularly referred to as Covid-

19) was first discovered in Wuhan, China, in December 2019 and declared a global pandemic by the 

World Health Organization (WHO) in March 2020 (WHO, 2020). The swiftness of its spread brought 

the world to a standstill, affecting all facets of life and livelihood in a matter of weeks (Patrick, Abiolu 

& Abiolu 2021). Many countries' immediate policy responses involved lockdowns and border 

closures to curtail the rapid spread of the disease and avert its catastrophic damages (Asayama et al., 

2021). As public opinion and science solidified, these policy responses evolved into mask mandates, 

social distancing, and vaccine requirements, among others (Patrick et al., 2021). An important point 

to note is the unknown nature of the Covid-19 pandemic at its inception in terms of global awareness 

and readiness of individuals, households, and national economies to adapt. This led to panic-like 

decisions and misinformation. However, as information increased, general awareness and coping 

strategies for the pandemic increased considerably. 

COVID-19 and Solar Geoengineering Correlations 

To establish a correlation, an assessment of the swiftness in terms of spread, impact, governance, 

and general awareness of Covid-19 pandemic and by inference, Solar geoengineering as an 

intervention option is critical. The rationale is not to establish a clear-cut correlation but to show 

descriptive similarities and differences between the Covid-19 pandemic and Solar geoengineering 

engagements in terms of methodologies. 

It is an irrefutable fact that the spread of the Covid-19 pandemic was comparatively swift in 

comparison to other historical global pandemics, largely due to the advancement in globalization and 

the movement of people and goods (Teoh et al., 2020; Patrick et al., 2021a,b,c). The rate of spread in 

the few days and weeks that followed after its initial discovery in December 2019 was alarming, 

leading to its declaration as a global pandemic in March 2020, about three months later (WHO, 2021). 

The implication of a World Health Organization's declaration as a global pandemic implies that the 

disease had become a global concern with a global non-discriminatory impact that was felt across 

nations, economic, political, and social sectors concurrently. In the same vein, climate intervention 

strategies such as geoengineering have been proposed as a temporal fix to climate change impact 

(Finus and Furini, 2022). However, if left unchecked, is expected to have a swift global impact across 

space. From this premise, we can argue that the obvious similarity between Covid-19 and Solar 

geoengineering is the borderless nature of their impact. Regardless of where either commences, it is 

apparent that the impact will cut across countries and regions in different climes. 

Furthermore, in the case of Covid-19 impact, the literature is filled with various discourses and 

prisms on the impact of the pandemic on life and livelihood as it affects all aspects of the human 

ecosystem. These included, among others, discuss of the impact of covid on education and 

curriculum changes (Patrick et al., 2021a); Entertainment and sports (Patrick, Omoge, & Usman, 
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2021); Human security (Poudel et al., 2020; Patrick et al., 2021c); Economy (Hevia, & Neumeyer, 2020); 

Health (Teoh et al., 2020) among others. While the impact of the pandemic is felt globally, the actual 

impact is relative in terms of the adaptive capacities and coping mechanisms available across 

geographical spaces, leading to disproportionate positive and negative impacts on different people 

and places. In the same vein, unabated and unmitigated climate change will produce impacts that 

will affect all facets of life and livelihood (Barrage, 2020). While the impact of Solar geoengineering 

application upon implementation is largely unknown (Kravitz and MacMartin, 2020; National 

Academies of Sciences, Engineering, and Medicine, 2021), the assumption is that it is also expected 

to alter future livelihoods in disproportionate terms (Hourdequin, 2019; Patrick, 2021). 

It is also pertinent to note that just as the impact of the Covid-19 pandemic produced both 

positive and negative effects across different spaces (Zambrano-Monserrate, Ruano, and Sanchez-

Alcalde, 2020), the same negative and positive impact is expected for Solar geoengineering 

applications (Bal et al., 2019). These assumptions are complicated and present serious governance 

and ethical issues for the entire geoengineering research and application. In this sense, the immediate 

challenge is determining the positive and negative impact of Solar geoengineering applications in the 

face of different regions' possible advantages and disadvantages to such applications. Interestingly, 

the major proponents and opposition to Solar geoengineering engagements are based on these 

possible disproportionate global and regional advantages and disadvantages (Morrow, 2020: Keith, 

2021; Biermann et al., 2022). While some schools of thought see the need to understand Solar 

geoengineering as a viable option in mitigating climate change impact (Morrow, 2020: Keith, 2021), 

others argue for the need for the complete abolishment of the entire endeavor due to issues such as 

moral injustices and the unknown implication of such deliberate climate alteration among others 

(Biermann et al., 2022). 

Interestingly, the Covid-19 pandemic also shows a similar resemblance in terms of its 

disproportional impact on the poor due to their weak coping mechanism, among others. This is also 

true of the tentative implication of geoengineering applications, as scholars argued that its impact 

would be disproportionate across regions but particularly negative for the poor (Talberg et al., 2018; 

Trisos, 2018). A case in point on the disproportional impact of the Covid-19 was felt in the global 

vaccine distribution. This was tilted more to the global North's advantage than the poor global South 

countries, as well as the loss of means of livelihood and human security concerns for poor households 

(Patrick et al., 2021). 

COVID-19 Responses and Lessons for Solar Geoengineering 

The immediate policy response of governments globally in the advent of the Covid-19 pandemic 

was the enactment of lockdown protocols and border closures (McCartney, 2021). Notably, this 

"panic-like" policy action was influenced by expert opinion and the observance of global actions at 

that time. The rationale was an effort to curtail the virus's rapid spread as little was known of the 

virus. The government's subsequent policy protocols were also influenced by prevailing public 

opinion, experts' assessment of the current situation, and global practices. The immediate lesson is 

that the governments' actions were not isolated or taken independently. They were influenced by a 

global action taken individually by states (in terms of border closure and national lockdowns), public 

opinion, and expert opinion (from WHO and other public health experts). The point of note here is 

that each state actor's actions were influenced by broad consultation within its territory and the 

observation of prevailing international best practices. This is fundamental for Solar geoengineering 

applications as there is a need for synergy in government responses going forward. In this stance, the 

influence of public and experts' opinions in view of global happenings is vital. There is a need for 

national public engagements to ascertain public opinion in the form of surveys and deliberative 

dialogues and the coordination of global actions by states within the global arena in determining 

Solar geoengineering trajectories. 

The influence of the media and the use of media sensitization across space was another vital 

response to curtaining the public health disaster of Covid-19. Considering the novelty of the 
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pandemic, the media was extensively used in the dissemination and flow of information (real and 

fake news) across space from the global to local levels, not only by the government but ordinary 

citizens on the seriousness of the disease (Haroon and Rizvi, 2020), mode of transmission (Olapegba 

et al., 2020), best practices in terms of washing of hands, social distance, etc. to curtain individual 

spread (Oosterhoff and Palmer, 2020), among many others. These media awareness strategies led to 

increased knowledge and practice transformation in relation to the pandemic. In this sense, the initial 

fear and panic that greeted the pandemic due to lack of information were gradually sprinkled down. 

This also led to better coping and adaptation measures by citizens and government alike. 

In view of the media investment response measure taken for Covid-19, the need for media 

investment in Solar geoengineering cannot be ignored. As Buck et al. (2020) opined, while the 

challenges of Covid-19 and climate change can be argued to be different and within separate 

timescales, the responses to both climate change and Covid-19 as global crises have the same 

resemblance as they happen within a similar media ecosystem and political landscape. The Covid-19 

pandemic provides a viable opportunity to understand the nexus between media policies and the 

science environment during emergencies. Understanding these dynamics is important for 

geoengineering engagement as a viable route for curtailing the climate change crisis. 

Considering the generally low awareness of Solar geoengineering as a climate intervention 

strategy by many people globally (Felgenhauer, Horton, and Keith, 2021), the need to educate 

communities and policymakers on geoengineering is critical. This was also the case with Covid-19, 

as the generally low awareness of the pandemic was swiftly replaced with media campaigns due to 

the synergy of media, policy, and science. In this sense, media sensitization will also be crucial in 

debunking organized distortion and misinformation on Solar geoengineering. Like Covid-19, unless 

the information is disseminated and strategically domesticated for community awareness, the panic 

and misinformationiii that greeted the Covid-19 pandemic will also apply to Solar geoengineering 

engagements. 

Furthermore, the subtle global political and power struggle (geopolitics) evident in the Covid-

19 new order presents a relevant lesson for consideration in geoengineering governance. While 

several scholars have contributed to this debate, Patrick et al. (2021d) argued that global actors tend 

to concern themselves with ensuring strategic advantage at the detriment of collective global security 

as a response to the Covid-19 pandemic. In essence, actors were more concerned with taking actions 

that could benefit themselves regardless of the detriment of such action on the collective security of 

the whole. This is supported by Buck et al. (2020), who argued that the divergent responses of 

different countries to the Covid-19 pandemic demonstrate the delusion of a "single global society" as 

each country (both state and non-state actors) have differing interests, priorities, and goals. This was 

evident in the struggle for the "first to produce" vaccine politics (Patrick et al., 2021d). The rationale 

is premised on the idea (among others) that who controls vaccine production would have a strategic 

geopolitical advantage in terms of the global power dynamics (Navari, 2016; Patrick et al., 2021d). 

Other evident actions include the media shaming of China as the Covid-19 origin (Bonfiglioli, 2021; 

Jia and Lu, 2021); China's masks diplomacy as a push to promote itself as a global leader in fighting 

the Covid-19 pandemic (Wong, 2020), etc. While these actions could be analyzed independently, the 

correlation with Solar geoengineering becomes clearer once compared with the politics associated 

with greenhouse gas emission reduction and a lack of clear-cut agreement as to the way forward for 

'green politics." With Covid-19, the geopolitical actions of global actions were subsequently 

conditioned by the need for global survival (Navari, 2016). This led to some level of corroborative 

engagement in the production of vaccines and regulatory protocols for the adaptive response of states 

(Fry et al., 2020). This 'spirit of cooperation, as exhibited in the global actions to curb Covid-19 impact, 

must be encouraged and replicated for Solar geoengineering research and engagements in the current 

and future. According to White et al. (2020) and Lemos et al. (2018), this will ensure a complimentary 

knowledge overlap necessary for problem-solving. 

Another vital lesson the Covid-19 pandemic presents is the authentication and revelation of the 

unequal nature of the world. This inequality is evident on individual, local, national, and regional 
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scales (Alvaredo et al., 2018). In this sense, the adaptive capacities of individuals, households, 

communities, and nations to the Covid-19 impact were relative in terms of governmental 

preparedness, economic standing, livelihood options, and geographical location (Asayama et al., 

2021). These factors reflect the world's preexisting social and economic unequal conditions (Zinn, 

2020; Asayama et al., 2021). Hence, an argument can be made that while the pandemic was universal, 

its impact depended on the relative characteristics of individuals, households, and community 

configurations. The relativity of the Covid-19 impact is crucial for Solar geoengineering engagement. 

In this sense, the argument that geoengineering applications will be beneficial and negative for some 

regions and livelihood options can be analyzed differently going forward. The technological and 

adaptive inequality of the world presents a situation whereby climate impacts ordinarily will present 

relatively unequal impacts across geographical spaces. In this sense, this supports the argument that 

regardless of Solar geoengineering's impact, we must realize that we can never have climate equality 

across space and time. There will always be beneficiaries and non-beneficiaries alike of both current 

climate change impacts and future Solar geoengineering solutions. In view of this, as with the Covid-

19 pandemic, the need for research on the relative impact of Solar geoengineering and other factors 

of inequality from global, regional, national, and local scales becomes critical. 

Takeaway Points from the COVID-19 Responses 

Given the observed responses by all stakeholders to the Covid-19 pandemic at all levels of 

society, a central underlining lesson is that the "winning hearts and minds" in the sense of collective 

engagement for problem diagnosis and solution should be the underlining objective in the 

engagement processes for Solar geoengineering. In view of this, the following points should be 

considered. However, we do not claim that these points are all-encompassing, as the engagement 

process must always be localized to the immediate needs of the communities in question. This is also 

a support or opposition for geoengineering engagement rather a contribution to the policy and 

practice discourse on geoengineering in general. 

1. There is a need to develop a strategic partnership among the various stakeholders for Solar 

geoengineering engagements: This paper conceptualizes "stakeholders" to include the science 

community, government, and all the communities, groups, and individuals whose lives and 

livelihood options may be affected by various climate intervention strategies proposed to be adopted. 

The premise of how large, small, or precise this "stakeholder" group will be is a subject of another 

discussion. To achieve this, conceptualizing the role of such strategic partnership in terms of each 

stakeholder's responsibility and further engagement is critical. It is also crucial that such partnership 

is seen as an avenue for learning for all stakeholders (Government, research community, and local 

community) rather than a top-down information-sharing approach typically assumed from the 

government/research community to the local communities. This is important as engagement 

protocols designed with the community rather than for the community elicit better community 

response and success rate. In this sense, an engagement protocol designed with the community will 

imply the co-production of knowledge whereby the community is involved as an active stakeholder 

in the design and decision-making process for seeking solutions to the community-centered 

challenges. As Risse (2023) puts it in the discourse on the need for indigenous community voices and 

involvement in scientific and policy discussions, the discussion on geoengineering must not be 

separated from the topics and solutions these indigenous communities value. Rather, indigenous 

viewpoints must be taken in a broader context and systematically interrogated globally. 

The National Academies of Sciences, Engineering, and Medicine's (2021) Participatory technology 

assessment model makes perfect sense in relation to this recommendation. Here, it allows for the 

integration of 'new voices into science policy discussion' by incorporating public deliberative 

techniques such as citizens' juries, citizens' assembles, consensus conferences, and workshops, among 

others. Bearing this in mind, as seen in Figure 1 below, Williamson and Fung's (2005) map of 

deliberative venues brings to bear several templates for deliberative engagement for community 

empowerment and inclusivity. The figure presents empowerment templates from 'manipulation' by 
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the research team or government in a top-down approach to informing, consultation, partnership, 

delegated power, and citizen control. Within these many suggestive templates for engagement, 

designing engagement protocols that are situated within the ambits of consultation and partnership 

while taking into cognizance open discussion and a flow between elite purposive (those with in-

depth knowledge of the topic) and randomized selection (those with little or no knowledge on the 

topic) of stakeholders will be an ideal template for public engagement on geoengineering issue. 

 

Figure 1. (Williamson and Fung, 2005:16). 

It is also important that the engagement protocol is designed to allow a level playing field for 

interaction by all stakeholders. This provides a strategic deliberative atmosphere where equitability 

is a guiding principle for engagement (Mach et al., 2020). In view of this, a 'save space' for engagement 

that allows less power play in terms of the influence of one stakeholder over another should be the 

design goal. In the same vein, the exercise should be designed to allow for interactive and strategic 

engagement in gathering all perspectives rather than for planning or forecasting. In this sense, there 

is a need for all stakeholders to be involved in the design from the outset, leading to an improved 

understanding of the process, support for the Policy as well as research efficacy (Mach et al., 2020) 

2. Closely related to strategic partnership is the need by the government and research community to 

closely align research objectives in line with the community's needs and peculiarities. Understanding 

the community's needs and peculiarity will inform which climate intervention strategy and direction 

will benefit the community. For instance, the peculiarities of a temperate region coupled with the 

livelihood options of such a community should influence the type of geoengineering/climate 

intervention strategies in terms of research and eventual deployment pathways. This supports Mach 

et al.'s (2020:5) argument that the underlining research goal should be to address societal challenges 

in such a manner that allows the production of "usable information" through stakeholders' 

interaction. This assertion is also supported by Lemos et al.'s (2018) postulation on the growing notion 

that such collaboration will increase usability in policymaking and practice. AS the NASEM (2021) 

participatory technology assessment noted, a collaborative engagement with the community 

minimizes the chance of the research team missing latent areas of public concern, leading to 

integration in knowledge created from the problem-framing phase to result integration. In this sense, 
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the interest of public good is pursued rather than self-exploration on the part of the researchers/elite 

community. 

As observed in the Covid-19 response, governmental policies should be designed in view of public 

opinion while closely aligning such policies with expert views and global best practices. This strategy 

is important for Solar geoengineering public engagement as it presents a hybrid public engagement 

protocol influenced by both public and expert views. While risk is perceived from empirical evidence, 

the public perceives risk based on popular opinion. This perceived risk is generally high due to the 

insufficiency of the accuracy of the information available on the issues at hand (Paek, 2016). This was 

particularly true in the early period of the Covid-19 pandemic. Public perception of the risk of Covid-

19 was high and on the verge of instilling panic globally. The same can be said of Solar geoengineering 

research and application as the public knowledge of Solar geoengineering is generally low and, in 

some quarters, largely nonexistent. Therefore, for geoengineering engagement, it is pertinent that the 

design of a hybrid public engagement protocol takes into cognizance the level of community 

knowledge on geoengineering. 

Given this, expert opinion and knowledge must be strategically communicated with less jargon for 

the community's use. Again, while community needs, views, and perspectives are seriously 

considered, there is a need for community learning whereby experts' views guide public 

engagement's direction, leading to a controlled form of knowledge co-production. This is supported 

by White et al.'s (2015) postulation on collaborative work as a two-way communication process that 

allows for the fusion of scientists and community ideas. 

3. Considering the moral dilemma geoengineering application emanates from the premise of 

sustainable development and climate justice, among others, especially from the perspectives of public 

opinion, the need to consider the ethics of practice for geoengineering engagement cannot be over-

emphasized. In this sense, all necessary immediate, short, and long-term protocols must be carefully 

considered. The research needs to understand the potential/risks of Solar geoengineering 

engagement in future 'emergency' situations (Parker and Irvine, 2018). Also, Solar geoengineering 

engagement should be motivated and guided by the need to address societal needs (Morrow, 2020) 

rather than ambitious attempts by science to satisfy a hypothesis or scientific fantasies. As observed 

in the Covid-19 response, science, research, and policy responses were guided by the need to meet 

immediate and long-term solutions in curtailing the pandemic impact while being mindful of public 

opinion. Similarly, public opinion and the need to meet societal needs must guide Solar 

geoengineering engagements. 

In the same vein, for a successful Solar geoengineering engagement, the involvement of religious and 

social structures is critical. This includes religious institutions such as churches/mosques, local NGOs, 

community leaders, and social influencers, among others, as these groups have access to the general 

community (Clingerman and O'Brien, 2014; Jinnah, Nicholson, and Flegal, 2018). The engagement 

must be designed to allow for transparency by all stakeholders involved, bearing in mind the need 

to consider divergent views seriously. 

4. Like other science and human engagements, Solar geoengineering research and application require 

monitoring and governance to avoid the stakeholders' excesses (Bas and Mahajan, 2019). The WHO 

role at the peak of the pandemic in terms of leadership and direction is a viale example in this regard. 

The recent case of the Stratospheric Aerosol Transport and Nucleation (SATAN) equipment test in 

September 2022 by some U.K. researchers (Temple, 2023) as well as the American start-up company 

'Make Sunsets' balloons launch into the stratosphere to release sulfur dioxide (Ricke, 2023) begs for 

urgent need for governance mechanism on geoengineering. The lack of a governance mechanism in 

place would explains why these attempts were possible without regulations. 

The need for a governance framework on the modus operandi of geoengineering research and 

application is important to curtail this trend and the imminent crisis that may ensue should countries 

take unilateral actions based on their power dynamics. Hence, there is a need to design a global 

governance structure resembling the United Nations (see Armeni and Redgwell, 2015). This, on a 
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minimum, can be in the form of a loosely coordinated international program by multiple independent 

teams working coordinately to access issues such as standards of ethics, research integrity, and 

management of risks. This aligns with Lawrence and Schafer's (2019:830) suggestion on the need for 

"functioning sets of democratic global institutions rather than clinging to fantasies about centralized, 

detached steering" should global warming exceed 20C. This will allow for national commitments and 

consideration in designing and implementing future Solar geoengineering research and engagement. 

It will also allow for a general observance of necessary protocols for approval and monitoring of 

geoengineering engagements, which will allow for necessary 'save' glocaliv engagements. This kind 

of country-level governance protocol will not only set regulations and transparency but ensure state 

and non-state actors' engagement in Solar geoengineering. 

5. The Covid-19 pandemic response strategies show that media influence and sensitization cannot be 

ignored. While the media provided platforms for public engagement and sensitization, it also 

allowed for the spread of disinformation and fake news (Fallis, 2014; Christensen, 2022). In this case, 

we may ask, 'What constitutes too much or too little media coverage in terms of geoengioneering?' 

The media was instrumental in information sharing, alleviating panic trends, and guiding research 

and policy formation throughout the pandemic. Noting that geoengineering research and 

engagement are still unpopular across several quarters (Rahman et al., 2018; Patrick, 2021), it is 

impossible to engage the communities in a topic they know little or nothing about. The engagement 

of uninformed people poses a risk to themselves and others when given the power to decide on an 

unknown subject matter. This is dangerous and presents a case whereby persuasive orators can easily 

sway people in any direction, even against their benefits. This assertion is supported by Mach et al. 

(2017), who argued that unstructured group interaction could be subject to groupthink and other 

confirmatory biases. In this sense, there is a need for intensive and intentional Solar geoengineering 

media engagements to help educate the public on Solar geoengineering in general. These media 

engagements will help put Solar geoengineering discussions on the table of public engagement and 

will be beneficial when public opinion and engagement become necessary. 

Conclusion 

This paper explored the Covid-19 pandemic responses to draw lessons for Solar geoengineering 

engagement. While there has been relevant scholarship on public engagement relating to 

geoengineering (See Carret al., 2013; Bellamy and Lezaun, 2015; Bellamy, Chilvers and Vaughan, 

2016; Burns et al., 2016; Bellamy, Lezaun, and Palmer, 2017), this paper provides a reflection on 

possible lessons from Covid-19 in terms of society’s vertical and horizontal adaptive and coping 

mechanism during the peak of the pandemic. We inferred that the adaptive responses to the Covid-

19 pandemic buttress the need for more transdisciplinary global engagement in terms of anticipatory 

governance and research in leu of future global emergencies. In this vein, climate intervention 

strategies such as solar geoengineering requires proactiveness rather than reactiveness. In view of 

this, as a lesson for effective geoengineering engagement, there is a need to develop strategic 

partnerships among various stakeholders, create an alignment between research objectives and the 

community's needs and peculiarities, consider the ethics of practice and develop a monitoring and 

governance framework to avoid the stakeholders' excesses. In this sense, intensity in engagements in 

terms of finding appropriate standards of practice and governance, enquiring on the general 

perception of people on research and outdoor experiments, viability, and implication of application, 

among others, become essential. Given this, there is the need for a bottom-up approach to these 

engagements, as seen in the vertical and horizontal Covid-19 adaptive responses. The widespread 

engagement during the Covid-19 pandemic led to a robost coping mechanism and popular 

acceptance of the pandemic's need to move past ordeals. This engagement protocol is also necessary 

for geoengineering engagement. 
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i  By Vertical, we mean Government to Community relations (Top-down approach). Horizontal 

implies relationships at same level (Communities/individuals to Communities/Individuals; 

Government to Government). 

ii The 7 articles were Buck et al., 2020; Radunsky & Cadman, 2021; Sarnoff, 2020; 2021 Murray & 

DiGiorgio, 2021; Cathcart & Finkl, 2022; and Polo, Quirós, & Felicísimo, 2021. 

iii  By this, we mean all forms of misinformation and distortion of facts (conspiracy theories). A 

popular distortion is that the disease was an elite agenda to amass wealth at the detriment of the 

general masses by introducing a virus and the attendant vaccine for economic reasons. Another is 

that the disease was a political agenda to ensure power transfer and or maintenance (This may 

explain the argument around China’s mask diplomacy and the continuous Trump accusation of 

China as the virus ground Zero). Also, there are misinformation that the disease is the disease of the 

rich. Hence, poor people are immune from contracting the virus. Another is the obvious denial on 

the existence of the virus. 

iv By “glocal,” we mean the consideration of local dynamics in the implementation and application 

of a globalized phenomenon. In this case, while solar geoengineering application should be 

considered from a global impact perspective, the local impact for communities and households must 

also be taken into serious consideration. 
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