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® Every fact web-verified against primary sources

THE LIFT LINE

The fashionable pitch that we can simply lift our data centres into orbit and let the environment off the hook
gets the physics exactly backwards; a vacuum is a poor place to dump heat, not a good one. Artificial
intelligence has a real, growing footprint in electricity and water, and the only honest answer is to measure

and govern that footprint on the ground, not to launch it out of sight.

WHY THIS EDITORIAL MATTERS FOR YOUR EXAM

This theme fuses two of the most heavily tested GS3 strands, science and technology and environmental
sustainability, and adds the governance angle the examiner increasingly wants. UPSC has moved decisively
toward framing new technology as a claim on scarce resources, so a candidate who can quantify AI’s energy
and water demand and propose a governance framework will stand out. It also lets you deploy fresh,

defensible facts instead of vague statements about technology being “resource-intensive”.

GS Paper 3: Developments in science and technology and their applications and effects in everyday life;
indigenisation of technology; conservation, environmental pollution and degradation; and infrastructure,

especially energy and the digital economy’s resource footprint.

For Prelims, hold the specifics: large AI models and the data centres that train and run them consume very
large amounts of electricity and water (mainly for cooling); the popular idea of orbital or space-based
data centres does not solve the heat problem, because radiating heat away in the vacuum of space is
harder, not easier, than shedding it on Earth where air and water can carry it off. Remember Power Usage
Effectiveness (PUE), the ratio of a facility’s total energy to the energy used by the IT equipment itself (an
ideal PUE is close to 1.0), and its water cousin Water Usage Effectiveness (WUE). Note also the concepts

of green data centres, renewable-powered compute and waste-heat reuse.

For Mains, use this to argue that Al sustainability is a measurement and governance challenge, and that

disclosure and standards must precede, not follow, the buildout.
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BACKGROUND AND CONTEXT

Every large Al model is trained and served inside data centres, warehouses of specialised chips that draw firm,
round-the-clock power and reject enormous quantities of heat. Both the electricity that powers the chips and
the water that cools them are real, physical claims on the environment, and both scale with the size of the

models and the number of queries.

As those numbers climbed, so did anxiety about the footprint, and with it a wave of techno-optimist escape
routes. The most eye-catching is the proposal to put data centres in space, on the reasoning that solar power
is abundant in orbit and the environment is far away. The flaw is thermodynamic. On Earth, a hot server
dumps heat into flowing air or water, which physically carries the heat away by convection. In the vacuum of
space there is no air or water to carry heat off; the only way to shed heat is to radiate it, which requires large,
heavy radiator panels and is a slower, harder process. Orbit does not abolish the heat problem; it makes

cooling engineering harder while adding launch emissions and space-debris risk.

The deeper point is that there is no location, terrestrial or orbital, where computation stops needing energy

and cooling. The footprint travels with the machine.

THE CORE ARGUMENT / ISSUE

The central claim is that AI’s environmental cost is an unavoidable governance problem, and that the
responsible path is to measure, disclose and regulate compute-driven energy and water use rather than chase

spatial or rhetorical escape hatches.

The footprint is energy and water, both

ATI’s burden has two faces. The first is electricity, drawn continuously by power-hungry accelerators, much of
it still met by fossil generation, which turns compute into carbon. The second is water, evaporated in cooling
towers to keep chips within temperature limits, often in regions that are already water-stressed. A

sustainability strategy that counts only carbon and ignores water is only half a strategy.
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Why the space fix fails

CLAIMED ADVANTAGE OF SPACE DATA

THE REALITY
CENTRES
Abundant solar power in orbit True, but cooling, not power, is the binding constraint
Environment is far away Footprint follows the machine; launch adds new emissions
Easy heat disposal Heat can only be radiated, not convected, so cooling is
harder
Clean and futuristic Adds space-debris risk and enormous launch and

maintenance cost

The table shows the mismatch: the proposal solves a problem AI does not primarily have (energy supply)

while worsening the one it does (heat rejection).

Measurement precedes management

You cannot govern what you do not measure. Metrics such as PUE and WUE exist precisely to make a
facility’s efficiency legible, yet reporting is patchy and often voluntary. Without mandatory disclosure of
energy and water use per data centre, and ideally per model or per unit of compute, “sustainable AI” remains a

slogan rather than an audited outcome.

HOW TO THINK ABOUT THIS (ANALYTICAL FRAME)

The transferable skill is refusing the displacement fallacy, the belief that moving a problem somewhere else
(to orbit, to another region, to “the cloud”) makes it disappear. The disciplined move is to trace any
technological claim back to its conserved physical quantities: joules of energy and litres of water in, heat
and emissions out. Once you do that, a policy question (“is Al sustainable?”) becomes an engineering-and-
governance question (“how much energy and water per unit of compute, and who is measuring it?”). The same
frame exposes the weakness in offsets that relocate emissions and in “zero-emission at the tailpipe” claims that

ignore the grid behind the plug.

THE DIAGRAM IN WORDS

AI demand grows -> more compute -> data centres draw firm electricity + evaporate water
for cooling -> heat must be rejected (easy on Earth via air/water, hard in space via

radiation only) -> "move to orbit" fails: cooling harder + launch emissions + debris -»>
real answer stays on the ground -> measure (PUE, WUE) + disclose + power with renewables

+ reuse waste heat + site by water security -> governed, sustainable AI
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WAY FORWARD

0 Mandate disclosure and metrics. Require data centres to report energy and water use through

standard metrics such as PUE and WUE, so the footprint is measured before it is managed.

© Power compute with clean firm energy. Tie Al and data-centre expansion to renewables plus
storage and round-the-clock clean-energy contracts, so new compute load does not lock in new fossil

generation.

® Cut the water burden. Incentivise closed-loop, air-cooled, liquid and immersion cooling and

treated or recycled water, and set water-efficiency benchmarks alongside energy ones.

® Reuse heat and set standards. Promote waste-heat recovery, efficient chips and green-data-
centre standards, and reject techno-fixes such as orbital data centres that shift rather than solve the

burden.

PYQ LINKAGE AND PRACTICE

UPSC has repeatedly linked technology to resources and sustainability, for example on the impact of digital

technologies (GS3, 2020), on energy security and renewables, and on conservation and pollution. The novel
step this year is to treat AI compute itself as a driver of energy and water demand and to test whether techno-

optimist escape routes actually reduce the footprint.

Practice question (Mains, GS3, 250 words, 15 marks): “The environmental cost of artificial
intelligence cannot be launched into orbit.” Examine the energy and water footprint of AT compute and argue

why sustainable Al is a problem of measurement and governance rather than of location or technology alone.

Sources: Down To Earth, International Energy Agency

Source: No Escape to Orbit: Governing the Environmental Cost of AI — Ujiyari.com | Free UPSC & State PCS
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