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Abstract

Artificial intelligence is often described as a digital capability that can be replicated at very low marginal
cost. Yet every real deployment depends on chips, servers, data centres, electricity grids, cooling systems,
water, land, materials, networks, construction, and equipment turnover. The relevant environmental
question in the age of AGI is therefore not simply whether Al consumes electricity. It is how expanding
computation becomes coupled to real Earth systems once advanced Al functions as shared infrastructure
across science, production, education, health care, government, and security.

This paper draws on ecology, Earth-system science, energy and power systems, hydrology, industrial
ecology, life-cycle assessment, material-flow analysis, and resource-environment research. It distinguishes
established or verifiable facts and formal data (A), unsettled mechanisms and scenario-dependent estimates
(B), cross-domain structural hypotheses (C), and the author’s explicit normative commitments (F). It argues
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that unit efficiency cannot be equated with lower aggregate resource use; a small global electricity share
can coexist with severe local grid or watershed constraints; reducing water, carbon, land, or material
impacts can involve trade-offs; and operational energy alone is insufficient for assessing the life-cycle
footprint of AL

The paper treats “intelligence abundance” as a physical-ecological proposition as well as an economic or
technical one. Any claim that advanced Al can create abundance must remain answerable to electricity
availability, grid integration, water and ecological conditions, material supply, embodied impacts,
equipment turnover, and recoverability. At the same time, environmental constraints do not themselves
determine the final social or political choice. Al may also improve power-system flexibility, energy
innovation, material discovery, climate analysis, and resource efficiency. The objective is therefore not to
oppose technological expansion, but to identify the conditions under which intelligence can scale without
externalizing irreversible material and ecological costs.

Keywords: AGI era; ecology; Earth system; data centres; energy systems; water resources; critical minerals;
life-cycle assessment; rebound effect; civilizational carrying capacity
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