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Abstract

Embodied intelligence has been discussed for years, and the discussion has centred on
models: architectures, parameters, data, generalisation. This paper argues that a migration is
already under way and is not yet adequately priced: the binding constraint on Physical Al is

moving from the model layer to the compute and energy layers.

The argument has three steps. First, returns at the model layer are thinning: scaling laws
themselves specify diminishing returns in compute and data [1][2]; high-quality
human-generated text has a foreseeable exhaustion window [3]; and each further notch of
performance carries a superlinear compute cost [4][5]. Second, the compute layer has had
no free lunch since the end of Dennard scaling, when the powerable fraction of transistors
became the governing limit [6]; the industry's answer, domain specialisation [7][8], is a
one-off reset whose reach depends on power delivery and heat removal. Third, energy is

becoming the new denominator [9][10][11].

We then operationalise bottleneck identification through the Glacier Institute's "slowest
ruler” heuristic: a chain's throughput is set by the expansion period of its slowest link, and

the time constants of chips, data halls and grids differ by one to two orders of magnitude.

A dedicated section states the scope within which the Institute's published "40-year minor
cycle, 120-year major cycle" formulation holds — a civilisational energy-transition scale,
not an asset-pricing scale. A final section lists five falsifiable propositions with observable

indicators. This is a methodological discussion and does not constitute investment advice.

Keywords: Physical Al; embodied intelligence; Al infrastructure; optical interconnect;

energy constraint; temporal scale
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