Al value - does it add up?

“That a correction will arrive at some point
seems a racing certainty...” The Economist!

The Economist are not alone in thinking that we
are witnessing an Al bubble, and they may be
right. But how should we begin to think about
the value of something new?

It's not realistic to project revenues, it’s far too
early. Instead, | consider two questions, how
much value might Al generate for society, and
how much of that would ‘Al companies’ need to
capture to justify a given market value?

The aim is not to be precise, but to provide a
heuristic for considering the value of Al and the
plausible range of value for Al-related tech
enterprises.

The value of Al

Al is a general-purpose technology like steam,
electricity and computing; each of which
produced a wave of productivity growth.?
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Productivity growth is the only sustainable
source of per capita income growth and may
result in more income and/or leisure.

How much potential does Al have? Plausibly
more than steam, and potentially more than
computing. Al has many potential applications
and continues to improve.

However, no economy has sustained income
growth beyond around 10% per annum for a
decade or more, with lower growth in developed
economies.®> There are multiple constraints,
including the need for permission to build things.

Assuming Al can increase productivity growth by
between 0.2% and 2% per annum in perpetuity
(above a base growth assumption of 1.5% per
annum). Globally that would have the following
present value given global GDP of roughly $100T
(trillion).*

Value of productivity boost in perpetuity*

Growth A 0.2% 2%
Present value $300T $1100T
Multiple of 3-times 11-times
initial GDP

* Over 80% of the present value is from the first 50 years
for an increase in growth of 1% per annum

The present value does not scale linearly since
the discount rate is assumed to increase with
growth (the more you anticipate you will be
wealthier in future, the more you tend to value
current consumption over future
consumption?®).
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Scaling Al - orders of magnitude

Aschenbrenner paints an extraordinary picture
out to 2030, with compute increasing by an
order of magnitude (OOM) very two years and
capability scaling with successive orders of
magnitude of compute.®

Orders of magnitude

Year (OOMs) equivalent
2022 ~GPT-4 cluster ~10k
~2024 +1 OOMs ~100k
~2026 +2 OOMs ~1M
~2028 +3 OOMs ~10M
~2030 +4 OOMs ~100M

Whether or not this progress involves significant
progress towards artificial superintelligence is
contentious’, however irrespective of how one
views Al in terms of intelligence and benchmarks
of intelligence, it is economically useful and will
become more useful.

Al related stocks

The top ten Al related tech stocks (including
Tesla) were valued at around $17T in July 2024.

Market value of $17T is around 17% of global
GDP, but market value is the present value of
expected future earnings whereas GDP is value
added for a single year, they are not comparable.

An alternative is to compare market value (the
expected present value of future earnings) with
the present value of the growth increment
anticipated from Al.

# of Nvidia H100s —

Whilst there isn’t a consensus over how long
scaling laws might hold, near-term and
essentially baked-in progress of +1 OOM would
be significant.

Cost Power
~S500M ~10 MW
~Shillions ~100 MW
~$10s billions ~1GW
~$100s billions ~10GW
~S1T+ ~100 GW

For a growth contribution in the range 0.2-2% in
perpetuity, S17T is roughly 1-6% of the present
value of additional GDP due to Al.

This may seem like a small share, however, most
of the gains from innovation go to consumers,
not producers.® Further, some of the gains to
enterprise will go to enterprises that utilise
rather than provide Al.

Comparison with the ‘Railway Mania’

At its peak, investment during the Railway Mania
in the UK reached around 7 per cent of GDP?,
equivalent to roughly $1T for the US economy
today (comparable to the possible investment
required for a training compute cluster by
around 2030).

Railway stocks reached a peak of around £250
million, around 45 per cent of estimated GDP in
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the 1840s'°, before declining around two-thirds.
Investment in rail in the 1840s was a mania,
though it left behind assets of real value.

In the figure below constant market value curves
for Al are shown in relation to the growth
contribution and share captured by Al.

The value of rail pre and post the 1840s crash is
also shown based on the estimated productivity
growth contribution of around 0.2% per annum
from 1830-1870%%. Since the present value of
0.2% per annum growth is 3-times initial GDP,
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and railway stock reached 45% of GDP, the peak
value captured was 15%, falling by around two-
thirds to 5% of the present value post-crash.

The growth contribution of Al, whilst unknown,
may be higher than that from rail given greater
scope for improvement and wider applications.

However, both the extent of competition in the
market for Al services and the nature and extent
of regulation and antitrust, could have a material
impact on the value of Al.
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Potential regulatory black swans

Regulation or anti-trust could involve a
Southeast movement in the above space with

more surplus but less captured by providers.

Regulation could also involve a Southwest

movement (unintended consequences) or

Northerly movement (capture).

Regulation in the EU? and regulatory proposals
in the US, for example, California’s SB 1047 Bill,
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may limit the contribution of Al. A ‘neo-Brussels
effect’ is also possible whereby Al providers
withhold models or features in the EU.13 14

Regulatory risks in relation to Al could not only
reduce returns to Al providers, but also social
returns.

Brian Williamson, July 2024
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