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Examining the bigger picture around the SpaceX Colossus lease
In brief
· AI is useful and very rapidly becoming more useful. Initially mainly used for computer coding, it can now perform many knowledge management tasks and will likely continue to improve. I speak from experience: I have been using AI since pretty much the first commercial models became available, so I have watched the capabilities increase.
· But AI is not yet easy to use well. It’s easy to spend money and come up with a good-looking diagram; getting the most out of it takes real effort. As capabilities increase further it’s likely to become easier to use.
· People will pay to use AI, and inference — the business of actually helping them — is already profitable, in some cases very profitable. So investment will grow.
· Improvement in model capability requires more brute compute power for training runs, and that means more MW. It’s plausible that continuing the current rate of improvement will require two to three times as many training MW in two years’ time as today. It will also require continued and hard to forecast improvements in algorithmic methods.
· As a result of all of the above I think it’s more likely than not that Anthropic will wish to keep paying the US$15 bn a year it pays SpaceX for its Colossus data centre capacity. It won’t, in my opinion, need the capacity for inference, but it will most likely need it for training.
· This note does not go into the environmental costs of the USA rushing headlong into a gas fuelled data centre explosion. In the USA over 2025 and 2026 something like 37 GW of data centres have been announced. My estimate is that at least 11 GW of that cohort is under construction or already complete. That’s the next research item. On the power side rather than the data centre side, Cleanview reports about 90 GW of behind the meter generation announced in the USA (40 GW in TX) of which 2 GW is operating, and looks to another 10 GW in 2027. Like I say, it’s another piece of the jigsaw.
Inference is profitable
One of the prime sources I follow is suggesting that inference on its own is fairly profitable. I looked at this by considering the Anthropic/SpaceX Colossus data centre rental.
Colossus is roughly 325,000 GPUs across SpaceX’s Memphis and Southaven sites — about 540 MW of compute draw — leased on a monthly fee that runs to May 2029 but is cancellable by Anthropic or SpaceX on 90 days’ notice.
The difficulty in all these numbers is the lack of disclosure. For anyone who is not an insider, the analysis is built end to end on what is at best informed speculation. Specifically, we have press reports of June quarter Anthropic revenue. We don’t know the capacity split between inference and training, and so it’s hard to work out how much inference is done on Colossus GPUs.
To work out how much could be done you need three things: average tokens per $ of revenue, how many tokens a GPU can serve, and what utilisation those GPUs run at. The last is much the hardest, and the only inference — boom boom — comes from the off-peak batch discount that Anthropic and OpenAI both offer. Neither would discount 50% for off-peak work unless that compute were otherwise sitting idle.
With all that stipulated, I put Anthropic’s inference gross margin, after Colossus rental costs, at maybe 35% — or US$8 bn on a full-year basis. The table below is on a GPU basis.
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Figure 1: Anthropic inference economics against the Colossus lease. Source: ITK estimate


Whether Anthropic keeps paying depends on two things: whether SpaceX can put the capacity to better use, and whether Anthropic’s own demand keeps growing faster than its supply.
A second way of looking at the deal is as an option. It cuts both ways: Anthropic can walk on 90 days’ notice, and SpaceX can decline to renew. The second half of Figure 1 tries to bound what it would take for SpaceX to push Anthropic out.
There are only two plausible routes: a version of Grok good enough to take market share at top-model prices, or incentives that push Cursor users onto Grok rather than Anthropic or OpenAI models. Cursor is worth a lot of money on the price Musk paid, presumably it offers value beyond going to a model provider directly. My own feeling is that Vibe coding will continue to take coding market share.
SpaceX will struggle to get people to abandon their favourite models, because I don’t think Musk’s reputation carries the trust required. Model choice is about more than cost against ability — being cheaper won’t make people who value frontier capability switch, and there are plenty of cheap models already.
The price paid for compute relates to availability and duration and therefore lessor risk
SpaceX bears the risk: it is writing a short-term lease on fully equipped data centres that are available now. But if Anthropic cancels, SpaceX is exposed.
SpaceX is building a hedge against cancellation risk by developing a more competitive version of Grok or alternatively by moving the Cursor volume onto the Colossus stack. If I could see the value in Cursor more clearly that might be the more credible defence.
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Figure 2: Disclosed rates for AI data centre capacity against the period the counterparty is contractually bound. Source: SEC filings and operator disclosure


Can Grok close the gap?
It may be that future versions of Grok will be much better, although I myself doubt that Grok can easily win trust. But so far, relative to the competition, Grok has been falling further behind, not catching up.
	[image: ../_media_docx/table_grok_gap.png]
Figure 3: Grok against the frontier at each release. Source: Artificial Analysis via ITK model index


Interpreting that gap remains a matter of judgement. It’s a points measure on the Artificial Analysis Intelligence Index. The index methodology is revised over time; the most recent re-grade lifted the frontier models by about two points while leaving the tail largely unchanged.
However this is only one version of the leaderboard. Different leaderboards give different views.
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Figure 4: Three scoreboards, one week: where they agree and where they do not. Source: Artificial Analysis; Epoch AI; LiveBench


And no leaderboard says what a model costs to run, which at the frontier separates the models more than capability does.
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Figure 5: Model capability against the cost of running it. Source: Artificial Analysis


Why capability improvement keeps demand tight
Even as progress remains powerful, the leading model changes.
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Figure 6: The frontier moved from 20 to 60 in seventeen months. Source: Artificial Analysis Intelligence Index


My current understanding is that it takes a ten-fold increase in compute to add roughly 33 points to the frontier score, and that each further 10 to 14 points roughly doubles the length of job a model can complete.
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Figure 7: Ten times the compute, ten times the job. Source: Artificial Analysis Intelligence Index; METR Time Horizon v1.1; Epoch AI


So the fact that model improvement now runs on electricity supply growth is why I think data centre demand stays tight.
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Figure 8: Anthropic compute capacity to end-2027, and what share of it the Colossus lease is. Source: ITK estimate


On my estimates Colossus falls from 28% of Anthropic’s fleet today to under 10% by end-2027. That looks like a lease you could drop — until you notice that a single frontier training run is heading for roughly the same 540 MW. Anthropic will not be short of megawatts for inference but it may need all its capacity for the increasingly large trains runs and thats why it may continue to pay US$15 bn a year.
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The Colossus lease, and what Grok would have to do instead
Anthropic pays SpaceX $1.25bn a month for 325,000 GPUs, cancellable by either side on 90 days' notice

A. Anthropic on the leased capacity at 40% utilisation at 55% utilisation

Revenue, Q2 2026 annualised (WSJ/CNBC projection, May 2026) 43,600 43,600
Serving capacity it implies 1,448 MW 1,053 MW
Leased from SpaceX, 560 MW, as a share of it 39% 53%

Revenue on the leased capacity 16,864 23,188

Lease cost (FILED) (15,002) (15,002)

Gross margin
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8,186 35%

B. What Grok would have to replace

High estimate

Low estimate

Lease revenue forgone 15,002 15,002
Grok and X revenue today (2,376) (1,132)
Extra revenue required 12,626 13,870
= multiple of Grok revenue today 6.3x 13.3x
Time to close at +91% a year 2.8 yr 2029 4.0 yr 2030
C. What would have to change for Grok to match the lease any one of

Utilisation

Grok blended price per million tokens

What one megawatt earns per year, US$m

Leasing earns 1.2 - 1.7x what serving Grok tokens earns

Volume growth alone still never closes that, but the multiple shrinks as utilisation rises:

the lease is a fixed price, everything else here scales. Solid bar 40% utilisation, shaded to 55%.
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In the Cursor row the blue is the token layer — the same tokens as the row above it, bought and resold. Only the

green is new revenue: the application markup is 1.4-2.5x the token value.

40% - 68%

$3.00 - $5.09

Serving capacity is derived: Anthropic's revenue priced on a basket of 25 input tokens per output token with 80% of input served from cache,
at 150 output tokens per second per GPU and 1.8 kW per GPU. The lease cost of $26.79M/MW/yr is filed; everything else is derived and scales
with utilisation. 40% is the generic inference-fleet rate; 55% is what the Q2-2026 capacity ledger implies for a lab that was rationing at peak.
Anthropic revenue is a projection shown to investors in May for a quarter that had not closed. Anthropic has no public SEC filing.

"Grok and X revenue": the high estimate is Al Solutions and Infrastructure less the infrastructure line, $594m in Q2 2026 — an upper bound, because it
also contains X Premium subscriptions and data licensing. The low estimate takes only the increase since Q2 2025, $283m a quarter.

All four rows price tokens on one basis, 25% off list. The Cursor row is arithmetically the Claude row divided by model spend as a share of revenue

(40-70c), so it contains that row rather than competing with it. Cursor is among the largest buyers of frontier tokens and may buy better than 25% off, in
which case the row is lower: at 40% off it is 34-60.

SpaceX 10-Q, prospectus and Q2 2026 earnings release; Anthropic revenue as reported, Aug '26
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Disclosed rates for Al data centre capacity
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Scope is held roughly constant across the four full-stack contract points: each is GPUs plus CPUs, memory, storage and networking.
SpaceX quotes megawatts as nameplate compute draw, which excludes cooling and facility overhead; the others most likely quote facility
power, so hollow markers restate them on a comparable IT basis. Oracle-OpenAl terms are press-reported; the rest are from filings or
operator disclosure. CoreWeave realised is a whole-fleet average over mixed contract lengths, plotted at the midpoint of its RPO profile.

SEC filings and operator disclosure, Aug '26
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Grok has never held the frontier

Artificial Analysis Intelligence Index; release dates as observed in model slugs

XAl release Date Index
Grok 4 Jul 2025 33.3
Grok 4.3 Jan 2026 37.6

Grok 4.5 Jul 2026 53.8

Frontier at the time

GPT-5, Aug 25
Opus 4.7, Feb 26

Fable 5, Jun 26

Grok 4.5 arrived in July at a level Anthropic passed in April and OpenAl in March

Model
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Grok 4.5 scores above Claude Sonnet 5 at 75% of its blended list price and a fifth of its cost per task, and routes a third of

its volume. The switching condition — comparable capability at lower price — is met, and share has not followed.

Share of routed tokens is OpenRouter paid tokens over the 30 days to 6 August 2026, which is under 1% of the market by

revenue and weighted to coding agents. The index has been rebased at least once in this window.

0.64%

2.68%

0.75%
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Artificial Analysis via ITK model index; OpenRouter, Aug '26
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Three scoreboards, one week: where they agree and where they do not

Five models appear in all three top tens. The frontier is a cluster, not a ladder.

rank position on each board spread covered by
Claude Fable 5 o|—e 1 all three
GPT-5.6 Sol o—¢—o 2 all three
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Rank within a shared 16-model universe, read from each publisher on 9 August 2026. AAll v4.1.1 at the 7 August snapshot, Epoch Capabilities Index (222 models,
50+ benchmarks), LiveBench release 2026-06-25 (23 tasks, questions refreshed six-monthly). Rank is used rather than score because the scales are not
commensurable: normalising each board so its top model scores 100 leaves the eight commonly covered models spanning 15.9 points on AAll, 9.3 on LiveBench
and 4.3 on Epoch, so an average of the three would carry an AAll reading with decoration. Nor are the boards independent — Epoch ingests Terminal-Bench,
SWE-bench Verified and METR Time Horizons, and AAll runs Terminal-Bench and GPQA Diamond, so shared items get double-weighted. Epoch is the only one of
the three that publishes uncertainty, and its 90% intervals for ranks 1 to 10 all overlap. Gaps in the AAll column are our own 14-model tracked subset rather

than Artificial Analysis' full leaderboard. GPT-5.5 Pro and GPT-5.4 Pro appear on Epoch alone and are omitted. Artificial Analysis; Epoch Al; LiveBench — all read 9 August 2026

Visualisation: ITK
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Outcome-adjusted price: what a completed task costs, by model
Blue: US labs - Orange: Chinese labs - Hollow: open weights - 7 August 2026

Cost to run each Artificial Analysis Index task at the tokens the model actually burns — verbosity included.

Meta now holds two frontier points: Muse Spark 1.2 buys index 57 for $0.40, displacing GPT-5.6 Terra at the same score.

Alibaba's Qwen3.8-Max scores 58 but misses the frontier — Kimi K3 beats it on both axes.

Index v4.1.1 (6 Aug) re-graded three evals: frontier scores moved ~+2 with costs flat, so scores are NOT comparable with earlier snapshots.
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Source: Artificial Analysis model leaderboard (accessed 7 Aug '26); OpenRouter list prices. ITK presentation.
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Intelligence Index (0-100)

The frontier moved from 20 to 60 in seventeen months
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Reading the scale. The index averages nine deliberately hard test sets — research-level science, competition maths,
real coding tasks, multi-step tool use — each scored on a single attempt. 60 means 60% right first time, against 20%
eighteen months earlier: from one answer in five to three in five. Tests are replaced once they are beaten, so the bar rises

with the scores. This measures what is hard for the best model of the day, not a fixed exam, and it is not a human percentile.

Vintage. The flat run after June 2026 is where this snapshot ends, not where progress stopped — Claude Opus 5 took the
top in August. Its score of 63 sits on a re-graded index version that lifted frontier models by about two points, so on a

common basis it stands roughly one point above Claude Fable 5. Scores from the two versions cannot be plotted together.

Data: Artificial Analysis Intelligence Index, 21 July 2026 snapshot Visualisation: ITK
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Ten times the compute, ten times the job

A tenfold rise in effective compute has bought about 33 points on the capability index — and every 10 to 14 points doubles

the length of job a model finishes unaided. Three doublings: five to ten times the work.

10x +33

5-10x

effective compute points on the index longer jobs

about 14 months at current rates at 2.3 points a month

What the tenfold is made of

2.6x more electricity
megawatts of data centre, the binding physical input

1.4x more capable chips
performance per watt, generation over generation

2.6x better algorithms

same hardware, more capability per chip-hour

Muiltiply the three together and you have the tenfold.

roughly three doublings

What a doubling of job length means
Length of job a model finishes on its own, half the time — read here as a legal
assistant taking on steadily longer work. At the reliability you would actually staff

against, right four times in five, the horizon is about a fifth of these figures.
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Artificial Analysis Intelligence Index; METR Time Horizon v1.1; Epoch Al; Gundlach et al. 2025 -

Visualisation: ITK
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Anthropic compute capacity

Installed capacity, MW of compute draw
contracted capacity only, with named hardware and a date

50% delivered 70% delivered 100% delivered
Live at 30 June 2026 1,926 1,926 1,926

End-2026 3,136 3,621 4,347
2026 tranches from AWS, Google, Azure, TeraWulf

End-2027 5,011 6,245 8,096
plus Google/Broadcom 3.5 GW and AMD 1 GW

Growth on today 2.6x 3.2x 4.2x

Colossus as a share of that fleet
540 MW, cancellable by Anthropic on 90 days notice

50% delivered 70% delivered 100% delivered

Today 28% 28% 28%
End-2026 17% 15% 12%
End-2027 11% 9% 7%

Colossus costs $15.0bn a year — $27.8m per MW, about twelve times the 20-year shell rate Anthropic pays TeraWulf, and 34% of
annualised revenue. It is bridge capacity, priced for being cancellable and immediate. Across 2026 and 2027 only about 30% of

announced US capacity is physically under construction.

Anthropic, AWS, Google and Broadcom disclosures; SpaceX 424(b)(4); ITK capacity ledger, Aug 2026 - ITK estimate




