Geoengineering is nothing short of catastrophic --- and greengrowth rhetoric convinces us it’s the only possible way to solve CC, only by questioning our fundamental capitalist inclinations and altering our perceptions of the methods towards sustainability can we stop trying to slow the rocking of the boat, and instead bring it to a permanent stop
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Related to the repelling of social alternatives, pure technological rationality works against reflection on the goodness of ends. This is a problem in the context of climate change because, as Gardiner [139] argued, climate change is the “perfect moral storm,” or, a convergence of complex global, intergenerational, and theoretical issues that makes answering and responding to ethical questions difficult, increasing susceptibility to moral corruption and inaction. In another powerful analogy borrowed from the climate scientist Gavin Schmidt, climate change is analogized as a boat being rocked by one traveler (polluters) and another traveler (geoengineers) “offers to use his knowledge of chaotic dynamics to try to counterbalance the first [polluters], but admits that he needs huge informational resources to do so, cannot guarantee success, and may make things worse” [33] (p. 249). Of course, the analogy is loaded, as it would be better for the “reckless, callous, and shallow” boat rocker to “just sit down” (reduce emissions) than to risk further human influence on the climate system [33] (p. 249).
Before concluding the discussion of geoengineering from the perspective of Marcuse’s theory of technological rationality, Gardiner’s boat rocking analogy is a helpful entry point for briefly commenting on how Marcuse can contribute to the discussion of climate ethics and the ethics of geoengineering. As stressed in this project, Marcuse helps explain why the boat rocker cannot sit down (the drive to accumulate capital), why counteracting this rocking is suggested as an alternative to sitting down (the reproduction of capital accumulation), and why this alternative is increasingly considered a viable solution to climate change (the radical instrumentalization of reason). In other words, as stressed in this project, Marcuse’s primary contribution to ethical reflection about climate change and geoengineering is “negative” and sociological (i.e., placing these ethical considerations in socio-economic context and predicting that capitalist society may be structurally incapable of responding ethically). However, Marcusian thought can make positive contributions as well. Marcuse’s distinction between essence and appearance (see Section 2.2) is not only analytical, but also an “ethical imperative, which states that our existence ought to conform to our essence“ [140] (p. 95). The latter entails a search for social movements and actors who may have be able to overcome the capital-climate contradiction and form a society in which humanity is able to “sit down” (reduce emissions) and be happy. Gunderson [60] (p. 231) argued that the movement to sustainably contract the economy (“degrowth”) (see Section 2.1) is Marcusian in nature. Marcuse’s [71] support of Third World liberation indicates that he would side with the Global South in questions of global climate justice. Further, influenced by Walter Benjamin’s messianism [35] (p. 19), questions of intergenerational climate justice would be imperative for Marcuse, informed by a future-oriented analysis of what is potential in the current social order. Finally, his late work on the “new sensibility” and “new technology” (e.g., [70,71]) have applications for discussions of environmental solutions, including climate change responses [66]. While a systematic elaboration of these insights sits outside of the aims of this project, there are positive contributions to be learned from Marcuse, and critical theory more generally, in climate ethics and politics.
As stressed by Marcuse and Feenberg, economic and technological rationality are mutually reinforcing forms of instrumentality. Failure to consider the end goals and consequences, while focusing instead on technological progress and immediate economic growth, results in another instance of what Marcuse [1] (p. 9) called the most “vexing” aspect of advanced capitalism: “the rational character of its irrationality”. A low-cost, industry-friendly, and high-tech solution appeals to “reason,” but the use of technology to solve problems is contradictory when it does not address the root causes of problems and the technological means overshadow the ultimate outcomes, casting aside the required social changes. Further, technological rationality, because it cannot detect potential social alternatives to the current order and mitigates against ethical reflection, serves the current social order.
5. Conclusions
Discussions of geoengineering often focus on technical or means-oriented questions (i.e., “how” questions), overlooking the ends and interests involved. To interrogate the “whys” of geoengineering, we have applied Herbert Marcuse’s theorization of the relations between technology, capitalism, rationality, and nature. This project brings substantive discussions of geoengineering forward through the following lines of argumentation: (1) geoengineering is a contradictory solution to a systemic contradiction between capital accumulation and climate stability; (2) the value of profit-maximization—or, more fundamentally, the structural drive to accumulate capital—shapes justifications for the possible deployment of geoengineering; and (3) technological rationality is a constitutive element of the case for geoengineering, a form of reason that aids in the reproduction of the social order (as opposed to locating alternative social futures). We argue that geoengineering—specifically SAI—supports economic priorities (and powerful financial actors), protects an inherently ecologically harmful social formation, and relegates the fundamental social-structural changes needed to actually address climate change.
Inverting our argument may clarify our thesis: emissions reductions, unlike geoengineering, are expensive, rely more on social-structural than technical changes, and are at odds with the current system (i.e., the current social system may be structurally incapable of significantly reducing emissions). Because of this, we predict that geoengineering strategies, no matter how risky, will increasingly be considered principal means to combat climate change, perhaps even as alternatives to emissions reductions. Indeed, our discussion takes on particular importance, as enthusiasm for geoengineering is increasing among high-level officials in the Trump administration and the Republican Party [141,142], and unprecedented outdoor geoengineering experiments are now moving forward [143]. The Stratospheric Controlled Perturbation Experiment, for example, which is planned to take place in early 2018 in Arizona, will represent a critical outdoor experiment for SRM researchers and will involve the launch of balloons containing up to a kilogram of aerosol particles [144].
From a critical theoretical perspective, the fact that geoengineering is “getting ever closer to the mainstream” [10] (p. xii) (see also [32]) is a clear indication of (1) capitalism’s inability to overcome the capital-climate contradiction and (2) the radical instrumentalization of reason. The emergence of the geoengineering agenda is incomprehensible outside of this context. It would not make sense to inject millions of tons of sulfate aerosols into the stratosphere, for example, in a society capable of casting off growth-dependence, organizing production to meet needs, and interacting with the biophysical world in non-destructive ways. The models and techniques put forth by the geoengineering agenda are not simply ecologically and socially risky, they are, as Marcuse predicted, rooted in a vision of a nature as a set of passive resources that can be fully controlled in line with the demands of capital. Thus, we agree with others that bringing the question of capitalism to the forefront of social-environmental analysis, as opposed to assuming capitalism’s naturalness or immutability, is crucial for explaining environmental harms, shedding light on unsustainable solutions to the environmental crisis, and locating more sustainable social futures [145].
When promoted as a cheap, high-tech, and market-friendly strategy due to insufficient emissions reductions, the whys of geoengineering reflect a society that transforms what should be considered means (technology and economic production) into ends themselves. Such a condition echoes the early Frankfurt School’s primary thesis: instrumental rationality remains “irrational”. With the proliferation of a form of reason incapable of formulating substantively rational ends, the development and spread of capitalism, and unreflective technical progress, reason has lost its aim (the emancipation of human beings), and the domination of humans and nature has become an end-in-itself. Reason remains contradictory and irrational when it endures as the “frantic development of productivity, conquest of nature, [and] enlargement of the mass of goods” [72] (p. 207).
One goal of “critique” since Hegel is to achieve “reflection on a system of constraints which are humanly produced” in order to overcome undesirable power relations [146] (p. 18). The underlying goal of this project was to shed light on the humanly produced political-economic context that gave birth to risky responses to climate change, and the forms of rationality used to justify these responses. This is the first step toward formulating rational social alternatives that do not require potentially catastrophic responses to climate change. There are likely readers who, like us, find fault in the techno-optimistic and economic justifications for geoengineering and are aware of its social and ecological risks. However, these readers may still reasonably think that geoengineering, although risky, may be our only large-scale option at some point in the future. Or, as the U.S. NRC’s [5] (p. 146) report on SRM put it:
[m]itigation, although technologically feasible, has been difficult to achieve for political, economic, and social reason that may persist well into the future. … Although there are ongoing efforts at climate adaptation in many communities, both humans and ecosystems face substantial challenges in adapting to the varied impacts of climate change over the coming century. For that reason, it is prudent to examine other options [i.e., geoengineering] for limiting the risks from climate change, even as mitigation and adaptation remain the primary emphasis.
However, geoengineering is a dangerous and contradictory attempt to transform the problem—the domination of nature through technology in the service of capitalism—into the solution. The drastic changes needed to reduce emissions involve fundamental changes in our social formation. If the latter course is cast off as more utopian and unrealistic than SAI, for example, perhaps Adorno [147] (pp. 107–108) was right to claim that, “[t]he horror is that for the first time we live in a world in which we can no longer imagine a better one”.
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