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“In my lifetime, I've seen two
demonstrations of tech that

struck me as revolutionary:
the GUI and ChatGPT”

Bill Gates, March 2023
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OpenAl Nearly Doubles Valuation to
$157 Billion in Funding Round

Startup behind ChatGPT raises $6.6 billion from backers including
Microsoft, SoftBank and Thrive Capital

By Deepa Seetharaman , Tom Dotan and Berber Jin

Updated Oct. 2, 2024 at 6:21 pm ET
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: OpenAl Nearly Doubles Valuation to
(MICIOSOft took 20 years to $157 Billion in Funding Round

reaCh a $150bn Va]_uatl()n*) Startup behind ChatGPT raises $6.6 billion from backers including

Microsoft, SoftBank and Thrive Capital

By Deepa Seetharaman , Tom Dotan and Berber Jin

Updated Oct. 2, 2024 at 6:21 pm ET
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* $150bn market cap in summer 1996. 2024 dollars.



B Heard of but not used
B Used
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Huge interest

ChatGPT reached mainstream consciousness with unprecedented speed

Awareness and use of ChatGPT by country, May 2024

Denmark

Source: Reuters Institute
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Heard of but not used

B Once ortwice
B Monthly
Weekly

B Daily

70%

60%

50%

40%

30%

20%

10%

0%

Huge interest, limited use so tar

Glass half full / half empty - lots of people have tried it, but few found it useful, so far

Use of ChatGPT by country, May 2024

Denmark

Source: Reuters Institute

Argentina

France
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B Development/Pilot
B Production
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Huge interest, limited use so tar

Enterprise software takes time, and come with early disappointments

Enterprise use case adoption rates for generative Al, October 2023 & February 2024

Software

Source: Bain
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“Wait a minute?”

An investment surge ahead of a proven market prompts the obvious questions
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Al's $600B
Question

The Al bubble is reaching a tipping point.
Navigating what comes next will be essential.

BY DAVID CAHN
PUBLISHED JUNE 20, 2024

In September 2023, I published AI’s $200B Question. The goal of thy
piece was to ask the question: “Where is all the revenue?”

At that time, I noticed a big gap between the revenue expectations

® O 2 & bcg.com ¢

m Log in

ARTIFICIAL INTELLIGENCE / REPORT

Where’s the Value in Al?

OCTOBER 24, 2024

By Nicolas de Bellefonds, Tauseef Charanya, Marc Roman Franke, Jessica
Apotheker, Patrick Forth, Michael Grebe, Amanda Luther, Romain de
Laubier, Vladimir Lukic, Mary Martin, Clemens Nopp, and Joe Sassine
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After all the hype over artificial intelligence (Al), the value is hard to find. CEOs
have authorized investments, hired talent, and launched pilots—but only 22% of
companies have advanced beyond the proof-of-concept stage to generate some

value, and only 4% are creating substantial value, according to new BCG research.

Our new report yields important insights into what Al leaders are doing to drive
real value from the technology, where others fall short, where the value is coming

from, how individual sectors are performing, and how companies can change their
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GEN Al; TO0 MUCH SPEND,
[00 LITTLE BENEFIT®

Tech giants and beyond are set to spend over $1tn on Al capex in coming years,
with so far little to show for it. So, will this large spend ever pay off? MIT’s Daron
Acemoglu and GS’ Jim Covello are skeptical, with Acemoglu seeing only limited US
B economic upside from Al over the next decade and Covello arguing that the
B technology isn't designed to solve the complex problems that would justify the costs,

# which may not decline as many expect. But GS’ Joseph Briggs, Kash Rangan, and
Eric Sheridan remain more optimistic about Al's economic potential and its ability to
ultimately generate returns beyond the current “picks and shovels” phase, even if
Al's “killer application” has yet to emerge. And even if it does, we explore whether

the current chips shortage (with GS' Toshiya Hari) and looming power shortage (with Cloverleaf Infrastructure’s Brian
Janous) will constrain Al growth. But despite these concerns and constraints, we still see room for the Al theme to
run, either because Al starts to deliver on its promise, or because bubbles take a long time to burst.

1

Given the focus and architecture of generative Al
technology today... truly transformative changes won't
happen quickly and few—if any—will likely occur within

the next 10 years. - Daron Acemoglu

Spending is certainly high today in absolute dollar terms.
But this capex cycle seems more promising than even

previous capex cycles. - Kash Hangan

Al technology is exceptionally expensive, and to justify
those costs, the technology must be able to solve complex
problems, which it isnt designed to do.

- Jim Covello

[Al] dollars spent vs. company revenues. . . are not materially
different than those of prior investment cycles.

- Eric Sheridan

WHAT'S INSIDE

INTERVIEWS WITH:

Daron Acemoglu, Institute Professor, MIT

Brian Janous, Co-founder, Cloverleaf Infrastructure, former Vice
President of Energy, Microsoft

Jim Covello, Head of Global Equity Research, Goldman Sachs

Kash Rangan, US Software Equity Research Analyst, Goldman Sachs;
Eric Sheridan, US Internet Equity Research Analyst, Goldman Sachs
ADDRESSING THE Al GROWTH DEBATE

Joseph Briggs, GS Global Economics Research

ONCE IN A GENERATION, GENERATION

Carly Davenport, GS US Utilities Equity Research

Al: POWERING UP EUROPE

Alberto Gandolfi, GS European Utilities Equity Research

Al'S CHIP CONSTRAINTS

Toshiya Hari, Anmol Makkar, David Balaban, GS US Semiconductor
Equity Research

FULL STEAM AHEAD FOR Al BENEFICIARIES

Ryan Hammond, GS US Portfolio Strategy Research

Al OPTIMISM AND LONG-TERM EQUITY RETURNS




Welcome to the hype cycle?

It always takes time to reach the “Pleacom of
Productity”

ON = & chatgpt.com

ChatGPT 40

&

Draw a diagram of the Gartner hype cycle
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Here is a diagram of the Gartner Hype Cycle with the key phases labeled. Let me know if

you'd like any adjustments!

v
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Message ChatGPT

0 @

ChatGPT can make mistakes. Check important info.
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Beyond the noise - the next platform shiit

After the web and smartphones, all tech gets built around generative Al

'/ ---...--"‘
'/
'/

PCs Web Smartphones

SQL Open Source Cloud Generative Al

Mainframes
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But everything 1s wide open

We don’t know the answers - we're still working out the questions

How tar will How do we

this scale? deploy this?

Benedict Evans —— November 2024 10



How far will this scale?

Benedict Evans —— November 2024 11



Foundational question: will LLLMs keep scaling?

We got these results by using more and more data and compute - will that keep working?

Scaling will So far: Scaling will
? E X inoc?
slow down" More data + * keep working”
‘Just’ more :  morecompute LLMsdo
software = better results  ; ‘everything’

Benedict Evans —— November 2024 12



“Just give yourseltf the
option that what’s been
happening for six years
now is going to continue”

Kevin Scott, Microsoft CTO

“I don’t know that I would
look at the training trends
and extrapolate three
orders of magnitude ahead
blindly from today”

Sergey Brin

Benedict Evans —— November 2024 13



Is 1t slowing down right now?

A sudden blip, or something more?

[ NCN 2 8 reuters.com ¢
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OpenAl and others seek new path to smarter Al as

, theinformation.com

The Information
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= Bloomberg

“ The Al Race: Startups to Watch ‘ Al Glossary ‘ Model Collapse Risk ‘ Al's Real Carbon Fo

current methods hit limitations

Exclusive
By Krystal Hu and Anna Tong

November 11, 2024 6:30 PM EST - Updated 2 days ago OpenAI ShiftS Strategy aS Rate Of ‘GPT 1

0| Aa L-<:J Al Improvements Slows

Sponsored by w

Sponsors are not involved in the creation of this or any other Reuters news articles

Summary Companies

e Al companies face delays and challenges with training new large language models
e Some researchers are focusing on more time for inference in new models

e Shift could impact Al arms race for resources like chips and energy

Nov 11 (Reuters) - Artificial intelligence companies like OpenAl are seeking to
overcome unexpected delays and challenges in the pursuit of ever-bigger large
language models by developing training techniques that use more human-like ways

for algorithms to "think".

A dozen Al scientists, researchers and investors told Reuters they believe that these

Art by Clark Mill¢

Technology

OpenAl, Google and Anthropic Are Struggling to
Build More Advanced Al

Three of the leading artificial intelligence companies are seeing diminishing
returns from their costly efforts to develop newer models.

By Rachel Metz, Shirin Ghaffary, Dina Bass, and Julia Love
13 November 2024 at 05:00 GMT-5

([ Save )<'>‘FA Translate v>

OpenAl was on the cusp of a milestone. The startup finished an initial

round of training in September for a massive new artificial intelligence
model that it hoped would significantly surpass prior versions of the
technology behind ChatGPT and move closer to its goal of powerful Al
that outperforms humans.

But the model, known internally as Orion, did not hit the company’s
desired performance, according to two people familiar with the matter,
who spoke on condition of anonymity to discuss company matters. As of
late summer, for example, Orion fell short when trying to answer coding

r




Scaling is hard

Scaling these models has practical challenges and will take time, even before the science questions

LLead-times How much : And will the
Execution &
results be

engineering hetter?

tor GPUs more training
and power data is there?

Benedict Evans —— November 2024
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We're going to tind out - it only tor FOMO

An asymmetric bet - over-spending capex has less downside than losing the next plattorm?

O
®
0
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Alphabet
Investor Relations

The one way | think about it is when you go through a
curve like this, the risk of underinvesting is
dramatically greater than the risk of overinvesting for
us here. Even in scenarios where if it turns out we are
overinvesting, these are infrastructure which are
widely useful for us, they have long useful lives, and
we can apply it across and we can work through that.

But | think not investing to be at the front here, | think,

definitely has much more significant downsides.

Having said that, we obsess around every dollar we
put in. Our teams work super hard, I'm proud of the
efficiency work, be it optimization of hardware,

software, model deployment across our fleet. All of

® O 2 bloomberg.com C

= Bloomberg

The Al Race: Startups to Watch ’ Al Glossary ’ Model Collapse Risk ‘ Al's Rec¢

in computing power to train, but that he expects future
models will cost even more. “Going forward it’s going to be
billions and many billions of dollars of compute” power, he
said. Meta in 2023 tried to reign in some of its spending on
futuristic technologies and management layers, cutting
thousands of jobs in what Zuckerberg dubbed the “year of
efficiency.” But Zuckerberg is still willing to spend on the Al
arms race.

“I think that there’s a meaningful chance that a lot of the
companies are over-building now, and that you’ll look back
and you’re like, ‘oh, we maybe all spent some number of
billions of dollars more than we had to,” Zuckerberg said. “On
the flip side, I actually think all the companies that are
investing are making a rational decision, because the

downside of being behind is that you’re out of position for like

the most important technology for the next 10 to 15 years.”




“We have no moat”

Internal Google memo, May 2023...

Source: SemiAnalysis

)
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Google "We Have No Moat, And Neither
Does OpenAl”

Leaked Internal Google Document Claims Open Source Al Will
Outcompete Google and OpenAl

DYLAN PATEL AND AFZAL AHMAD
MAY 04, 2023 - PAID

Q 697 (O 10

We Have No Moat

And neither does OpenAl

We've done a lot of looking over our shoulders at OpenAl. Who will cross the

next milestone? What will the next move be?

But the uncomfortable truth is, we aren’t positioned to win this arms race and
neither is OpenAl. While we've been squabbling, a third faction has been

quietly eating our lunch.




“The models that are in training now ...
are closer in cost to $1bn... and then I
think in 2025 and 2026, we’ll get more
towards $5bn or $10bn”

Dario Amodel, Anthropic CEO, April 2024

Benedict Eva

ns —— November 2024 18



“The amount of compute needed to train
Llama 4 will likely be almost 10x more
than what we used to train Llama 3 - and
future models will continue to grow

beyond that”

Mark Zuckerberg, July 2024

Benedict Evans —— November 2024 19



Training Meta’s Llama 3.1 SOTA model

Unprecedented computational (and capital) intensity

16,000 Nvidia
H100 GPUs

54 days Largest clusters

continuous
training time

are now using
100k GPUs

$30k each:
~$500m

Source: Meta Benedict Evans —— November 2024 20



It the moat 1s capital...

Nvidia can’t keep up with demand - for now (but semiconductors are a cyclical industry)

Quarterly revenue by segment ($bn)

. Nv|d|a data Centre 40 .......................................................................................................................................................................................................................................................................................................................................................................
Nvidia gaming & other
- |Nntel
30 ................................................................................................................................................................................................................................................................................................................................................................
20 .........................................................................................................................................................................................................................................................................................................
'IO ..................................................................................................................................................................................................................................................................................................................
i gunil i 111 I
__________—- ------..
0
Mar-15 Mar-16 Mar-17 Mar-18 Mar-19 Mar-20 Mar-21 Mar-22 Mar-23 Mar-24

Source: Nvidia, Intel Benedict Evans —— November 2024 21



B Meta
Alphabet
AWS*

B Microsoft

The capex surge

~$220bn of capex at the big four in 2024, up $90bn from 2023, and all expect more growth in 2025

Capex ($bn)

250 .......................................................................................................................................................................................................................................................................................................................................................................
200 .............................................................................................................................................................................................................................................................................................................................................

150 ......................................................................................................................................................................................................................................................................................................................................................
'IOO ..............................................................................................................................................................................................................................................................................

o me
.
2015 2016 2017 2018 2024e

Source: Companies, company guidance. Includes capital leases Benedict Evans —— November 2024 22

* Amazon forecasts $75bn total capex, ‘the majority’ for cloud



From the edge to the centre

Remember when telcos built the infrastructure and software had no assets?

Capex/sales (TTM)

— Verlzon 30% .......................................................................................................................................................................................................................................................................................................................................................................
= Microsoft

Mar-10 Mar-12 Mar-14 Mar-16 Mar-18 Mar-20 Mar-22 Mar-24

Source: Microsoft, Verizon. Includes capital leases Benedict Evans —— November 2024 23



Here come the bankers

A tlood ot capital creates opportunities tor capitalists

-

media.kkr.com C
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Q FINANCIAL TIMES & myaccoum

Artificial intelligence ( + AddtomyFT

Wall Street frenzy creates $11bn debt
market for Al groups buying Nvidia

@ E Reader Available e

— The Information

BACK TO PRESS RELEASES

KKR Ana Energy Capltal . Andreessen Horowitz Is Building a Stash chips
Partners Announce $50 Billion of More Than 20,000 GPUs to Win Al

1 1 Deals Huge loans for ‘neocloud’ groups raise concern over chipmaker’s dominance
Strateglc PartnerShlp O of artificial intelligence market
Support Al Growth Through
Wall Street’s largest financial institutions have loaned more than $11bn to
I ﬂve St m e ﬂtS | ﬂ D ata Ce nte rS L E a niche group of tech companies based on their possession of the world’s
. hottest commodity: Nvidia’s artificial intelligence chips.
And Power Generation

Exclusive

e Blackstone, Pimco, Carlyle and BlackRock are among those that have
October 30, 2024 = N , :
' | — - | created a lucrative new debt market over the past year by lending to
Strategic partnership with available capital and scale ready to meet the urgent need to fund da > £ /, | _,'\ | “neocloud” companie S, which provide cloud computin g to tech groups
center, power, and grid infrastructure in the U.S. and globally & 73

o et b building AI products.
Scaling of Al and cloud infrastructure in the U.S. expected to cost at least $1 trillion by 2030 /

A /
R S— Neocloud groups such as CoreWeave, Crusoe and Lambda Labs have

NEW YORK & SUMMIT, N.J.-(BUSINESS WIRE)- KKR, a leading global investment firm, and Energ Ne-— 4
- /

Canital Partners (“FCP™) _the larcest nrivate owner of nower generation and rpnpwahlpq,inlhp_‘

ﬁacauired tens of thousands of Nvidia’s high-performance comnuter chins.

A

- -

Ben Horowitz, left, and Marc Andreessen. Photos by Getty



And everything is still changing under our teet

All the science and engineering questions are still moving

Better results o Efficiency
Scaling! I'his 1s Traini
. g: * amazing! » raining cost
t =. .=
us agents, _ (Now what?) Inference cost

multimodal, etc

Footprint

Benedict Evans —— November 2024 25



The last time software had
marginal cost

The consumer internet model of ‘launch free, go
viral, work out revenue later’ doesn’t work with
today’s LLLM cost model

Source: IBM




1,300

1,000

Huge etficiency gains

Many more models, many more specs to measure, and all converging on a commodity

OpenAl model quality (LMARENA) versus price per million tokens (USD), November 2024

O1 Preview

GPT4o0 ‘
NI e, ‘ .................................................................................................................................................................................................................................................................................................................

GPT4 Turbo

$0 $10 $20 $30 $40

Source: Companies, LMARENA Benedict Evans —— November 2024 27



The ‘feeds & speeds’ phase of the market

Many more models, many more specs to measure, and all converging on a commodity

Model quality (LMARENA) versus price per million tokens (USD), November 2024

() OpenA| 1,400 .......................................................................................................................................................................................................................................................................................................................................................................
® Anthropic
® Google
Meta ‘ ‘
1300 ................ . .................... Q‘ .............................................................................................................................................................................................................................................................................................................
® v O
® ®
1,200' ....................................... ‘ .............................................................................................................................................................................................................................................................................................................
® O ®
1,100 ‘ ............................................................................................................................................................................................................................................................................................................................................................
1,000
$0 $10 $20 $30 $40

Source: Companies, LMARENA Benedict Evans —— November 2024 28



-®- OpenAl

‘® Anthropic

® Google
Meta

Better or cheaper - plus open source

Best, or 90% as good at 5% ot the price

Model quality (LMARENA) versus price per million tokens (USD), November 2024

1,000

$0 $10 $20 $30 $40

Source: Companies, LMARENA Benedict Evans —— November 2024 29
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O\ Meta

“Everyone in tech is giving et
someone else’s business Open Source Al Is the Path Forward

- July 23,2024

mOde]_ away for free” : By Mark Zuckerberg, Founder and CEO

In the early days of high-performance computing, the major tech

- companies of the day each invested heavily in developing their own

~ closed source versions of Unix. It was hard to imagine at the time that

Turn models into Commodity infrastructure! ~any other approach could develop such advanced software.

- Eventually though, open source Linux gained popularity - initially

- because it allowed developers to modify its code however they

~ wanted and was more affordable, and over time because it became

- more advanced, more secure, and had a broader ecosystem

~ supporting more capabilities than any closed Unix. Today, Linux is the
industry standard foundation for both cloud computing and the

~ operating systems that run most mobile devices - and we all benefit

Meta’s open source

- from superior products because of it.

Benedict Evans —— November 2024 50
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<
Apple Intelligence
B | L
Everyone mJtech s glving Apple Intelligence
someone else’s business Al for the rest of us.

model away for free”

Available now*

Apple’s edge computing

Turn models into just another API call!




The great model boom ot 2023-2024

Better, faster, cheaper - pick two

Best model

Best cheaper that fits on

the edge

Best model model

And more
and better

every few
weeks

Benedict Evans —— November 2024
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“If anything in this life is certain, if
history has taught us anything, it is that
you can Kill anyone.”

Michael Corleone

Benedict Evans —— November 2024 33



“If anything in this life is certain, if
history has taught us anything, it is that

Semiconductors are cyclical
Commodity tech goes to marginal cost

Benedict Evans —— November 2024 34



“If anything in this life is certain, if
history has taught us anything, it is that

Semiconductors are cyclical
Commodity tech goes to marginal cost
And every new tech produces a bubble

Benedict Ev

ans —— November 2024 35



How 1s this useftul?

Benedict Evans —— November 2024 36



2013: how 1s Machine
Learning useful? | : person

“That’s clever... but so what?”

chair

Source: Imagenet



2013: how 1s Machine Learning usetul?

What’s the right level of abstraction to understand this?

And so do
lots of other
unsolved
problems

What can we
turn 1nto
pattern
recognition?

This is

Image

recognition
works now!

pattern
recognition

Benedict Evans —— November 2024 38
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ChatGPT 40 Z

what were 2023 US de minimus imports?

@ In 2023, the United States processed approximately one billion de minimis shipments,

2023: why 1s Generative
a u rP marking a significant increase from about 140 million a decade earlier. wwirevouse These
‘ V I a C hl ne L e a r nlng u S er]_ = low-value imports, each valued at $800 or less, entered the country duty-free under the

de minimis exemption. The total value of these shipments reached $54.5 billion in 2023,
up from just $0.05 billion in 2012. axuancewar  This surge is largely attributed to the rise of

11 J )
That S CleVGI . bUt SO What? e-commerce platforms, particularly those based in China, such as Shein and Temu, which

have utilized this exemption to ship directly to U.S. consumers. wireoia

Sources @A X/

PO POy

Message ChatGPT

@ Search

ChatGPT can make mistakes. Check important info.

Benedict Evans —— November 2024 39



And what can’t it do?
y " -

‘What do answers to questions like this tend to
look like?’

‘What would the average person probably say?’

® O =R theregister.com ¢

8 SIGNIN/UP meMegister® Q =

Al + ML 94 ()

Air Canada must pay damages after chatbot lies to
grieving passenger about discount

Airline tried arguing virtual assistant was solely responsible for its own
actions

A Katyanna Quach Thu 15 Feb 2024 21:50 UTC

Air Canada must pay a passenger hundreds of dollars in damages after its online chatbot gave
the guy wrong information before he booked a flight.

Jake Moffatt took the airline to a small-claims tribunal after the biz refused to refund him for
flights he booked from Vancouver to Toronto following the death of his grandmother in
November last year. Before he bought the tickets, he researched Air Canada's bereavement
fares — special low rates for those traveling due to the loss of an immediate family member — by
guerying its website chatbot.

The virtual assistant told him that if he purchased a normal-price ticket he would have up to 90
days to claim back a bereavement discount. Following that advice, Moffatt booked a one-way
CA$794.98 ticket to Toronto, presumably to attend the funeral or be with family, and later an
CA$845.38 flight back to Vancouver.

He also spoke to an Air Canada representative who confirmed he would be able to get a
bereavement discount on his flights and that he should expect to pay roughly $380 to get to
Toronto and back. Crucially, the rep didn't say anything about being able to claim the discount
as money back after purchasing a ticket.



Error awareness 1s still limited

And the apparent fluency ot text output conceals the nature of the model behind

Those who agree that “Generative Al always Those who agree that “Generative Al
produces factually accurate answers” responses are unbiased”

B 2023 D) v e L
B 2024
40%
30%

20%

10%

0%

Aware of GenAl Used GenAl Aware of GenAl Used GenAl

Source: Deloitte Consumer Digital Trends, UK Benedict Evans —— November 2024 47



Handling ‘errors’ in a probabilistic system

Is this a science problem, or a use case and design problem?

Use-cases Product
Are there ‘wrong’ Make the ' design
answers”? models better! Abstract the
Are errors easy to ‘ (Well, duh) prompt and the
see’ output

Benedict Evans —— November 2024 47



Can you use this for general
search?

Do you want navigation, or just the answer?
Does it matter it it's wrong? Can you tell?

How much preprocessing and tiltering does this
need?

(Alphabet had $56bn of FCF in the last 12
months, so it’s worth finding out)

® O = & chatgpt.com G

ChatGPT 40 4

Can LLM web search replace Google?

@ Large Language Models (LLMs) have significantly advanced in recent years, enhancing

the way we interact with information online. However, while LLM-powered search tools
offer unique advantages, they are not poised to fully replace traditional search engines

like Google at this time.
Advantages of LLM-Powered Search:

« Conversational Interaction: LLMs enable users to pose queries in natural language
and receive coherent, context-aware responses, making information retrieval more

intuitive.

« Summarization: These models can distill information from multiple sources into

concise summaries, aiding quick comprehension.

« Contextual Understanding: LLMs excel at grasping the nuances of complex

questions, providing detailed explanations and insights.

Limitations Compared to Traditional Search Engines:

e Accuracy and Reliability: LLMs can occasionally generate incorrect or misleading

information, as they may produce p! |, ible-sounding but inaccurate responses.
e Source Transparency: Traditional search endgines present a list of sources, allowing

Message ChatGPT

@ Search

@ Benedict Evans
ChatGPT can make mistakes. Check important info.

Benedict Evans —— November 2024



2024: how are LLLMs useful?

What’s the right level of abstraction to understand this?

Synthesis and
‘Predict the summary?

next token! Reasoning?
(Not yet)

It automates a
broad class ot

new things
Yes, but what?

Benedict Evans —— November 2024
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Al gives you infinite interns

Benedict Evans —— November 2024 45



Can we predict the etfects trom first principles?

Usetul - but imagine trying to do this exercise for ‘the internet’ in 1995

Content?

Language?

Internet made
distribution ‘free’
- do LLMs make
(some) creation
free’?

Cost arbitrage?

How does seamless
translation change
the web?” Science?”
Pop culture?

Labour versus
automation

Benedict Evans —— November 2024 406
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Can we predict the effects

top-down?

Imagine doing this for ‘the internet’ in 1995
What would you have got right, and wrong?

Or ‘mobile internet’ in 2005

47
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Source: The Labor Impact of Generative Al on Firm Values, Eisfeldt et a/



“The jury 1s still out out on whether
Copilot 1s usetul enough to justity
the cost”

Chevron CIO, July 2024

Benedict Evans —— November 2024 48



Do you have that use case?

"VisiCalc took 20 hours of work for some people
and turned it out in 15 minutes” - Dan Bricklin

Now, imagine a lawyer seeing it: "that’s very
clever, but I don’t have that use case”

Source: Computer History Museum

Benedict Evans —— November 2024
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“I have that use case!”

Immediately, obviously useful for some professions and some worktlows...

Marketing

Coding

Customer

Errors easy to see support

Errors easy to see

20-30% etticiency
gains

(But use with Early adopters

caution)

No ‘wrong’
answers

Benedict Evans —— November 2024 50



B Weekly active users
B Daily active users

50%

40%

30%

20%

10%

0%

“T have that use case

'JJ

(zlass halt-empty or glass halt-full? 10% adoption already is great - but why do 90% not ftind it useful?

Employed people, “Do you use generative Al?” response by occupation, USA, August 2024

TOTAL M'gment Software Business/ Education
finance

Source: Blick, Blandin & Deming

Arts /
media

Science /
engineering

Sales

Health

Office / Blue Legal Services
admin collar
Benedict Evans —— November 2024

o1



“You've got to start with the customer
experience and work backwards to the
technology”

Steve Jobs

Benedict Evans —— November 2024 52



How do we deploy this?

Benedict Evans —— November 2024 53



How do we always deploy new technologies?”

Standard patterns for deploying and using new technologies

Innovate Redefine

markets

Absorb

Make it a feature

New 1deas,

new products Sometimes

(Tough to
predict)

Bolt it onto the
existing business

Startups use it to
unbundle

Benedict Evans —— November 2024 54



Is this an Accenture question?
Or a Bain/BCG/McKinsey question?

A CIO question? CFO? CEQO?

Top line or bottom line innovation?

Benedict Evans —— November 2024 55



“What’s our Al strategy?”

Accenture now claims more generative Al revenue than OpenAl - but almost all of this is still pilots

Accenture reported quarterly ‘generative Al bookings’ ($m)

Feb-23

Source: Accenture Benedict Evans —— November 2024 56



Standard tech procurement questions

How do enterprises always deploy new technology? What questions do they always ask?

Which use
cases first?

Whose
budget?

Opex or
capex”?

Buy versus Single vendor

huild? or multi-
vendor?

What’s the
EPS impact?

Benedict Evans —— November 2024 57



The future can take a long time

Cloud is old and boring - but still only 30% of workilows

Enterprise workloads in public cloud

— EXpeCted |n 3 years 60% .......................................................................................................................................................................................................................................................................................................................................................................
- Today
50% .................................................................................................................................................................................................................................................................................................................................................................
40% .....................................................................................................................................................................................................................................................................................................................................................
30%

0%
Dec-14 Dec-15 Dec-16 Dec-17 Dec-18 Dec-19 Dec-20 Dec-21 Mar-23 Jun-24

Source: Goldman Sachs CIO Survey Benedict Evans —— November 2024 58



The future can take a long time

A quarter of CIOs have launched something - but halt don’t plan anything for at least a year

ClO expected timing for first LLM projects in production, August 2024

H1 2024 H2 2024 H1 2025 2026 or later

0% 25% 50% 75% 100%

Source: Morgan Stanley CIO Survey



But eventually, new plattorms mean new tools

SaaS enabled a huge expansion in automation, unbundling worktlows out ot SAP, Excel or email

Average number of SaaS apps used per department, large enterprises

. 2021 O oo
B 2022

B 2023

Operations Information Technology Engineering Product Sales Marketing

Source: Productiv Benedict Evans —— November 2024 00



“There are two ways to make money.
You can bundle, or you can unbundle”

Jim Barksdale

Benedict Evans —— November 2024 o1



Unless the LLM can do the whole thing?

It the models get good enough, maybe we will need much less software?

Scaling will

slow down? *
‘Just’ more

Scaling will
keep working?

LLI.LMs can do
‘everything’

Does this keep
scaling?

software

Benedict Evans —— November 2024 02



Are LLMs Inftra? APIs? Plattorms? The new UX?

Will we use logical systems to control LLMs, or use LLMs to control logical systems?

LLMs are the
entire plattorm

New features,

new products *
LLMs are just

Everything
else is an API?

Does this keep
scaling?

another API?

Benedict Evans —— November 2024 03



“It's not the customer's job to know what
they want”

Steve Jobs

Benedict Evans —— November 2024 o4



Do LLMs break our use-case-discovery models?

How do entrepreneurs invent new use cases and forms of selt-expression if everything has the same UX?

Classical

software LLMs as UX

' rs forced t
Startups invent & Users forced to

imagine the use
cases

€

invent & i1magine
the use cases

Do LLMs do
the whole
thing?

Benedict Evans —— November 2024 65



New use cases, new unbundlers

How many Al startup are really a bet on unbundling both Oracle and ChatGPT?

Y Combinator startups by field

Bl Other DO e
B Al

W 2018 W 2019 W 2020 W 2021 W 2022 W 2023 W 2024

Source: Y Combinator Benedict Evans —— November 2024 616



Sometimes, it really 1s just a teature

“Al is whatever doesn’t work yet”

® o Spelling and Grammar " Describe your change
diifferent
This word was not found in the spelling dictionary. Find Next Q C/)
Proofread Rewrite
© Friendly
sl bl B3 Professional
Learn Concise
Define
= Summary
Guess
Automatic by Language < Check grammar

= List

/- Compose...

Source: Apple Benedict Evans —— November 2024 6/



‘Al’ tends to turn into ‘automatic’

As technology matures, it disappears

00O

Benedict Evans —— November 2024 08



Three models tor LLM product?

How far do LLMs enable new features and how much do they just replace apps entirely?

New features

. . New tools Generalised
Rewrite my email AT?

Read 500 10ks

Summarise the and tell me. . Buy me a house

reviews

Benedict Evans —— November 2024 69



“In from three to eight
years we will have a
machine with the general
intelligence ot an average
human being”

(C(C

Intelligence’ 1s whatever
machines haven't done yet”

Larry Tesler, 1970
Marvin Minsky, 1970

Benedict Evans —— November 2024 /70



Perhaps, all AI questions have one ot two answers

Will this just be like everything else? No-one really knows

Answer:

“Tt will work Insert your

like every other question here...
plattorm shift”

Benedict Evans —— November 2024
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Meanwhile...

Benedict Evans —— November 2024 72



From vision to deployment

What’s already big, what’s being built, and what comes next?

Ideas from 2000 Ideas from 2010

“Maybe people SaaS, automation,

will buy things collaboration,
online” workflow...

Ideas 1tor 2030

Generative Al

Benedict Evans —— November 2024
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Meta is still metaversing

Meta still believes in VR & AR - it’s invested at least $60bn so far, and $17.4bn in the last 12 months

Quarterly investment ($bn)

Apple R&D, 8 quarters before iPhone launch Meta Reality Labs operating loss, last 8 quarters

Source: Apple, Meta Benedict Evans —— November 2024 74



E-commerce 1s still there

The most boring chart in tech, with a brief exception - but this is trillions of dollars of global value

E-commerce as % US retail

— Addressable retall* 25% .......................................................................................................................................................................................................................................................................................................................................................................
— Retalil

0%
Mar-00 Mar-05 Mar-10 Mar-15 Mar-20 Jun-24

Source: US Census. Seasonally adjusted Benedict Evans —— November 2024 75
* Excluding cars, car parts & fuel



- Share of non-food
- Share of total
- Share of food

70%

60%

50%

40%

30%

20%

10%

0%

‘Back to the trend line’

But 40% ot UK non-food is now online

E-commerce as % UK retail

2010 2011

Source: ONS

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021 2022 2023 2024

Benedict Evans —— November 2024
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New channels, new winners

Shein is on track to be the largest pure-play apparel retailer on earth

Largest global pure-play apparel retailers by revenue, 2023 ($bn)

TIX* Shein Inditex H&M UNIQLO Gap lululemon Ralph Victoria's  American
athletica Lauren Secret Eagle
Source: Companies, press reports of GMV for Shein. Benedict Evans —— November 2024 77

* TUX reports $54bn including $9bn of home goods. NB Amazon has est. $60-80bn apparel sales



Unbundling Amazon

Shopify powered $270bn of e-commerce in the last 12 months - 35% the size of Amazon GMV

Shopify GMV, TTM ($bn)

Mar-15 Mar-16 Mar-17 Mar-18 Mar-19 Mar-20 Mar-21 Mar-22 Mar-23 Mar-24

Source: Shopify Benedict Evans —— November 2024 /8



Breaking habits

The pandemic drove a step change for grocery, and Instacart now has a $33bn run-rate

Instacart GTV ($bn)

0.0
Mar-18 Mar-19 Mar-20 Mar-21 Mar-22 Mar-23 Mar-24

Source: Instacart Benedict Evans —— November 2024 /9



A delivery business, or a $1bn ad business?

A quarter of Instacart revenue and almost all the FCF comes from advertising

Instacart revenue ($m)

B Transaction £ 11010 S P PSP eeSy
B Ads & Other

D0 L

SO0 oo o B

250 o L BB BB R
Og-zz!llllllllll
Mar-19 Mar-20 Mar-21 Mar-22

Source: Instacart Benedict Evans —— November 2024 80



The retail media boom

Amazon probably has more cashtlow from advertising than from retail or AWS

Amazon advertising revenue, TTM ($bn)

'Other, predOmlnant|y adS' 60 .......................................................................................................................................................................................................................................................................................................................................................................
- Ads

Mar-17 Mar-18 Mar-19 Mar-20 Mar-21 Mar-22 Mar-23 Mar-24

Source: Amazon Benedict Evans —— November 2024 81



Software eats media

New channels, new models, new bundles

Revenue, TTM ($bn)

Disney YouTube Comcast™® Warner Netflix Tiktok Paramount Spotify NewsCorp
Discovery

Source: Companies, press reports for TikTok Benedict Evans —— November 2024 82
* Media division only



Big tish, little tish

Streaming means TV companies must now compete across the whole value chain

2024 content spending ($bn)

Public service

Commercial

All European broadcasters combined Netflix Disney

Source: Ampere, companies Benedict Evans —— November 2024 83



Software eats cars”?

After a decade of promises and tens ot billions of dollars, autonomy might be starting to work

Monthly ‘robotaxi’ trips in California

. Tesla 350,000 .......................................................................................................................................................................................................................................................................................................................................................................
Cruise

B Waymo

150,000 ...........................................................................................................................................................................................................................................................................................
'IOO OOO ................................................................................................................................................................................................................................................................

50 OOO ..............................................................

o NN EEEE BN BN O DS O S B e e aaD S e .S .

Aug-23 Sep-23 Oct-23 Nov-23 Dec-23 Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24

Source: California Public Utilities Commission Benedict Evans —— November 2024 84



B United States
B Europe

B China

@ Tesla

10.0

7.5

5.0

2.5

0.0

Cars become software?

BEVs are close to 10% of unit sales, but who will win? Will this work like Android?

BEV unit sales (m)

2015

Source: IEA, Tesla

2016

2017

2018

2019

2020

2021 2022 2023

Benedict Evans —— November 2024
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But what kinds ot questions are these?

Tech changes the landscape for each industry, and then moves on

Will TV be re-aggregated? Does
streaming mean a structurally - g Ask a TV analyst
lower protit pool?

Shein is the biggest apparel
retailer on earth. Isthat e, > Ask an apparel analyst
sustainable?

Will EVs let the Chinese car
industry do in the 2020s what =~ - > Ask a car analyst!
the Japanese did in the 1980s?

Benedict Evans —— November 2024 86
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Intelligence’ 1s whatever machines
haven't done yet”

Larry Tesler, 1970

Benedict Evans —— November 2024 87



‘Tech’ i1s whatever machines
haven’'t done yet?

Benedict Evans —— November 2024 88



When automation works, it disappears

Otis launched the ‘Autotronic’ automatic elevator in 1950

Elevator attendants, USA

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990

Source: US Census Benedict Evans —— November 2024 89



About
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What matters in tech? What’s going on, what might it mean,
and what will happen next?

I've spent 20 years analysing mobile, media and technology,
and worked 1n equity research, strategy, consulting and venture
capital. I'm now an independent analyst. Mostly, that means
trying to work out what questions to ask.

For more, see www.ben-evans.com
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http://www.ben-evans.com

Thank you

Benedict Evans
November 2024

www.ben-evans.com



