The Carbon Pulse: What Happens When the Energetic Foundations of Industrial Civilization Change?

Bot you and Hagens raises a question that deserves serious attention. The extraordinary expansion of industrial civilization over the past two centuries has depended on the historically exceptional availability of concentrated carbon based energy—what he calls the Carbon Pulse. What happens to social organization when this energetic foundation begins to change, whether through resource depletion, declining net energy returns, climate disruption, ecological constraints, or a deliberate transition away from fossil fuels? This question goes to the heart of our historical framework.

Drawing on Nicholas Georgescu-Roegen, our analysis of the Great Bindings has always treated technological development as materially and energetically grounded. Economic activity cannot escape the physical conditions of energy transformation, material throughput, and entropy. Technologies reorganize humanity's capacity to mobilize energy and matter, and thereby reshape the possibilities for production, social coordination, institutional complexity, and political power.

The Carbon Pulse has enabled extraordinary increases in productive capacity, geographical integration, organizational complexity, and the mobilization of economic and military power. It has also supported forms of social compromise that depend, directly or indirectly, on continued economic expansion. A substantial reduction in the availability of affordable and reliable net energy could therefore transform the conditions under which contemporary institutions survive and reproduce themselves, but the implications are not straightforward.

The Decline of Fossil Energy Is Not Necessarily the Decline of Useful Energy

We must distinguish the declining role of fossil fuels from an unavoidable decline in humanity's capacity to mobilize useful energy. Solar power, wind power, nuclear energy, electrification, energy storage, and improvements in efficiency offer substantial possibilities for replacing fossil-fuel services. Moreover, electrification can significantly reduce the primary energy required to provide particular services. Electric motors and heat pumps, for example, can deliver transportation and heating more efficiently than many fossil-fuel-based alternatives.

The question is therefore not whether every unit of fossil primary energy can be replaced by an equivalent unit of non-fossil primary energy. It is whether the necessary energy services can be provided reliably, affordably, and sustainably through different technological configurations. This transformation is already underway, although its eventual pace and completeness remain uncertain.

Major difficulties persist in electricity transmission, long-duration storage, industrial heat, aviation, shipping, critical materials, and the coordination of increasingly complex energy systems. The ecological consequences of material extraction and infrastructure expansion must also be considered. We cannot simply assume that the transition will succeed quickly enough to prevent severe disruption. But neither can we conclude that the Carbon Pulse must inevitably give way to a comparable decline in humanity's energetic capabilities. Such a conclusion would require assumptions about the future of technology that our historical framework gives us strong reasons to question.
AI Is Already Contributing to the Transformation of Energy and Material Technologies
Here a crucial dimension enters the analysis. The future of energy cannot be projected solely from the technologies available today, because the technological capabilities through which energy is produced, stored, transmitted, and used are themselves changing and AI is increasingly becoming a participant in that process.

This is no longer merely a speculative possibility. There are already experimentally demonstrated examples of AI contributing to the discovery of new materials and improvements in energy-related technologies. AI-assisted materials research has identified promising compounds for batteries and solar cells, with some candidates subsequently synthesized and tested in laboratories. Research combining machine learning with automated experimentation has accelerated the search for materials capable of improving the performance and stability of perovskite solar cells. AI has also been used to improve the control of plasma in experimental fusion devices, helping researchers address instabilities that complicate the development of fusion energy. In operating infrastructure, machine-learning systems have demonstrated significant reductions in the energy required for data-center cooling.

These examples differ in their technological maturity. Some involve measured improvements in existing operations; others involve laboratory discoveries or experimental systems whose commercial significance remains uncertain. None establishes that AI has already solved the global energy problem or created a commercially viable new source of abundant energy. Nevertheless, taken together, they demonstrate something historically important.
AI is not merely helping humanity use existing technologies more efficiently. It is beginning to contribute to the processes through which new technological possibilities are discovered and developed.
This distinction matters for our analysis of the Carbon Pulse. If AI can accelerate materials research, scientific modeling, experimental design, engineering optimization, and the development of energy technologies, then the future energetic conditions of civilization cannot be regarded as independent of AI's development.

A Technology That Can Accelerate the Development of Other Technologies

The deeper significance of AI lies in a possible feedback process. Earlier transformative technologies expanded humanity's ability to mobilize energy, manipulate matter, transport resources, communicate, and coordinate action. AI may transform all these capacities, but it also introduces a qualitatively different possibility: a technology capable of contributing directly to the discovery, design, testing, and improvement of further technologies.

Advances in AI may accelerate innovations in energy production, energy storage, materials science, manufacturing, and resource efficiency. These innovations may, in turn, improve the material and energetic conditions for further AI development. We may therefore be witnessing the early stages of a potentially self-reinforcing process:
AI development → accelerated scientific and technological innovation → improved material and energetic capabilities → expanded possibilities for further AI development.
The importance of this possibility should not be underestimated. AI may contribute to energy and material technologies substantially more effective than those available today. It may also help reveal technological possibilities that we cannot presently anticipate. This does not mean that the laws of thermodynamics can be overcome, that material constraints disappear, or that every scientific discovery can be rapidly translated into functioning infrastructure.

Scientific discovery, experimental verification, industrial production, infrastructure construction, and institutional adoption are distinct processes, each with its own limitations. AI may accelerate some of these processes considerably without eliminating all their bottlenecks. The feedback process may also be uneven, costly, and vulnerable to interruptions in energy supply, capital investment, and material production. Nevertheless, it would be a mistake to treat the energetic foundations of future civilization as fixed while analyzing a technology that may transform the very process through which those foundations develop.

In this sense, AI may become something historically unprecedented: a transformative technology capable of accelerating the development of further transformative technologies, including those that reshape its own material foundations.
This strengthens our hypothesis that AI may represent the deepest available leverage point for civilizational transformation. Its significance may lie not only in expanding and redistributing intelligence and organizational capacity, but also in changing the rate and direction at which new technopolitical possibilities emerge.

Energetic Transformation and the Social Inclusion Imperative

However, greater technological capability does not automatically produce emancipatory outcomes. Our historical analysis suggests that the consequences of transformative technologies depend on the technopolitical configurations in which they become embedded. The Social Inclusion Imperative operates when configurations possessing superior capacities to mobilize energy, information, production, coordination, or coercive power exert competitive pressures on other institutions.

Actors that fail to respond to these capabilities may lose their autonomy, influence, or ability to reproduce themselves. The Carbon Pulse has been a powerful enabling condition for such processes. Fossil energy made possible extraordinary concentrations of industrial production, military capability, transportation, and economic power. The resulting technopolitical configurations created selection pressures that repeatedly favored institutions capable of mobilizing these resources most effectively. These pressures have also contributed to the suppression, marginalization, or assimilation of movements attempting to establish different social relationships.

The decline of fossil fuels may alter these selection pressures, but it will not necessarily weaken the extractive paradigm. If the transition to new energy systems is controlled by concentrated economic and political actors, it may generate new dependencies around electricity networks, critical minerals, advanced manufacturing, financial capital, and technological infrastructure. An electrified civilization could therefore remain highly centralized and extractive. It could even become the basis of a new Great Binding.

Conversely, combinations of distributed energy generation, storage, local production, and advanced coordination technologies might enable communities and cooperative institutions to reduce some of their dependence on centralized infrastructures. Yet decentralization of energy generation does not automatically imply decentralization of power. Ownership, financing, technological knowledge, supply chains, and control over essential infrastructure remain decisive.

The question is therefore not simply which energy technologies become dominant, but which technopolitical configurations they make possible—and which forms of institutional life those configurations favor.

What Happens If the Carbon Pulse Fades Before Alternatives Are Ready?

Hagens' concern becomes especially important if the transition to new energy systems is slower or more disruptive than the decline in the economic and ecological viability of fossil-fuel dependence. Under such circumstances, reduced access to affordable energy could constrain production, transport, food systems, public services, and institutional complexity. 

The consequences would not be evenly distributed. Some actors would possess greater capacities to secure energy supplies, control infrastructure, mobilize resources, and protect themselves against disruption. Others could become increasingly dependent or lose the material foundations of their autonomy. Scarcity and ecological instability could intensify competition over resources and increase the advantages of institutions capable of centralized coordination and coercive control. The Social Inclusion Imperative might therefore become more severe rather than less.

This has important implications for the historical countercurrent. A collapse of existing economic and political arrangements would not automatically eliminate the selection pressures that have repeatedly disadvantaged emancipatory movements. On the contrary, conditions of scarcity, insecurity, and institutional breakdown could strengthen the relative position of actors best equipped to control resources and exercise force.

There is no historical reason to assume that ecological or energetic crisis will, by itself, create more favorable conditions for cooperation, spiritual awakening, or democratic self-government. This is why the possibility of technological transformation before severe systemic breakdown matters so much. The task is not to wait for the Carbon Pulse to fade and hope that a different civilization will emerge from the resulting disruption.

It is to investigate whether new technological and institutional configurations can be developed while sufficient resources, knowledge, and organizational capacities remain available to make a deliberate transformation possible.

AI, Energy, and the Possibility of a Different Technopolitical Configuration

This brings us back to the central hypothesis of our historical framework. The emancipatory significance of AI cannot be reduced to its capacity to increase efficiency or accelerate innovation. If AI merely enables existing dominant actors to mobilize energy, materials, information, and organizational power more effectively, it may intensify the very selection pressures that have historically institutionalized the five passions and reproduced the extractive paradigm.

Indeed, accelerated technological innovation could increase resource extraction, production, consumption, and competitive escalation rather than reduce them, but another possibility exists. AI may help accelerate the development of cleaner and more efficient energy and material technologies while simultaneously making advanced scientific knowledge, engineering capabilities, organizational coordination, and institutional learning more widely accessible. If these capabilities can be developed and governed in ways that preserve autonomy rather than create new dependencies, they may change the relative viability of different forms of social organization.

Institutions rooted in the seeds of renaissance might then gain access to capacities that previously required large concentrations of capital, expertise, and administrative power. This would be significant not merely because such institutions could become more efficient. It would matter because the relationship between emancipatory values and institutional survival could begin to change.

Historically, movements grounded in cooperation, mutual responsibility, spiritual development, and democratic self-government have repeatedly faced selection pressures favoring more extractive forms of organization. Their efforts to survive and expand have often led to the transformation of their institutions and eventually of their emancipatory ideals themselves. If AI-enabled technopolitical configurations could make cooperative and decentralized institutions sufficiently capable, resilient, and competitive, the historical relationship between emancipatory aspirations and institutional strength might be fundamentally altered.

The same technologies that help develop new energetic and material possibilities could also help distribute the knowledge and coordination required to use them without reproducing existing concentrations of power. This would require a co-evolutionary transformation of technology, institutions, and human relationships. It would also require recognizing that no technological abundance can eliminate the ecological conditions of human existence. The relevant goal is not unlimited material expansion, but the development of social arrangements capable of sustaining human flourishing within those conditions.

Conclusion: The Carbon Pulse and the Deepest Leverage Point

Hagens is right to insist that the extraordinary availability of fossil energy has been fundamental to the development of modern civilization. He is also right that changes in this energetic foundation may have profound consequences for social organization, but the future of civilization cannot be inferred from the decline of the Carbon Pulse alone. It depends partly on whether new energy and material technologies can replace fossil-fuel services sufficiently quickly and sustainably and the development of those technologies may itself be transformed by AI.

Our historical inquiry therefore suggests that the deepest leverage point is not simply the substitution of one energy source for another, nor the redirection of human values within an otherwise unchanged institutional order.

It is the transformation of the technopolitical conditions of selection themselves.

AI may be uniquely significant because it can contribute simultaneously to three interconnected processes: the acceleration of technological innovation, the redistribution of advanced intelligence and organizational capacity, and the development of new possibilities for human reflection and relational understanding. These capacities do not guarantee emancipation. They may equally become instruments of a more powerful extractive order, but if developed and used in the right way, they may make possible technopolitical configurations in which the seeds of renaissance can become sufficiently capable, resilient, and competitive to reproduce themselves without being forced to adopt the extractive logic of the dominant system.

The decisive question is therefore not only what happens when the Carbon Pulse fades. It is whether, before the ecological and institutional consequences become overwhelming, we can develop technologies and institutions that change the historical conditions under which human societies organize their relationship to energy, power, one another, and the living world.

If our historical analysis is correct, AI may represent the deepest available leverage point for such a transformation—not because it frees civilization from material constraints, but because it may transform the very processes through which humanity discovers, develops, and organizes its material and social possibilities.

