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Context

Contrary is a talent and research-driven investment firm. We believe
that at the root of every iconic company is one thing: extraordinary
people. As extraordinary people build companies, they build on top
of foundational trends that are shaping the world around us. But just
as important as the fundamental forces driving technology are the
second-order effects of those trends.

Each year, our Tech Trends Report isolates the most important
currents within technology and the way social behavior forms
around them. This report is meant to both isolate the foundational
concepts and hint at the progressing second order effects they
could cause. Because that’s where opportunity lies.
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COMPUTATIONAL INTELLIGENCE INDUSTRIALIZATION

DIGITAL INTERFACES & EXPERIENCE

Foundation Models Transportation Screen Time
SOTA Mode'ls Autonomous Vehicles Advertising
Open Source Logistics Subscriptions
World Models Aviation Mental Health
AI Adoption Manufacturing Alternative Consumer Hardware
Enterprise Production Capacity Virtual Reality
Consumer Robotics Augmented Reality
Vertical Applications Onshoring AI Hardware
Compute Supply & Demand Defense Digital Trust
ATl Infrastructure Global Conflict Media
Munitions Deepfakes
Shipbuilding The Loneliness Epidemic
Land Use Biotech Manufacturing Family Formation
Data Centers Current Capacity AI Companions
Lunar Bases Alternative Approaches
Energy Shift from Pharma to Biologics
Existing Grid GLP-1s
Fossil Fuels Breakthrough Biologics
Renewables Human Augmentation
Nuclear Gene Therapies
Batteries Longevity

Brain-Computer Interfaces
Healthcare

State of Healthcare

Chronic & Communicable Diseases

AI For Medicine
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Computational Intelligence

Foundational Models
Al Adoption
Compute Supply & Demand
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COMPUTATIONAL INTELLIGENCE

Foundation Models

SOTA Models

Open Source

World Models
AI Adoption

Enterprise

Consumer

Vertical Applications
Compute Supply & Demand

Al Infrastructure
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Over the last decade, Al
models have rapidly
reached a human baseline :
of performance across a

Va r I ety Of t a S kS ] B |Image Classification (ImageNet Top-5) ® Visual Reasoning (VOA)

B Medium-level Reading Comprehension (SQUAD 2.0) ® English language understanding (SuperGLUE)
® Multitask language understanding (MMLU) O Competition-level mathematics (MATH)

® PhD-level science questions (GPQA Diamond) ® Multimodal understanding and reasoning (MMMU)

Source: Stanford Al Index 2025; The values are scaled to establish a standard metric for comparing different benchmarks.
The scaling function is calibrated such that the performance of the best model for each year is measured as a percentage of
the human baseline for a given task.
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Google, Meta, Microsoft,
and OpenAl have led the
charge in building notable
Al models, followed
primarily by academic
organizations.

I. COMPUTATIONAL INTELLIGENCE / FOUNDATION MODELS / SOTA MODELS

Number of notable Al models by organization, 2014-24 (sum)

Google

Meta

Microsoft

OpenAl

Carnegie Mellon University
Stanford University
Tsinghua University

UC Berkeley

NVIDIA

University of Oxford

MIT

Salesforce

University of Washington
ALIBABA

Allen Institute for Al

® Academia ® |ndustry

I 87

b
6
- RIS
. BIS
- RIS
B 4
- P

O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190
NUMBER OF NOTABLE AI MODELS

® Research Collective

Source: Stanford Al Index 2025; research published by DeepMind is classified under Google
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Across companies, models
have continued to reach
higher benchmarks of
accuracy across skills like
physics, math, and
software engineering.

2026

I. COMPUTATIONAL INTELLIGENCE /

FOUNDATION MODE

Ls / SOTA MODELS

100% GPT-5 (HIGH)
o— y *
90% 01-MINI (HIGH) GPT-5 (HIGH) °
o—l ) ? .I
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? 01..(HIGH) J |
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70% o—
60% ®
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|._|.J 1 GEMINI 3
40% °
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RELEASE DATE
® GPQOQA Diamond ® Mock AIME 24-25 m MATH Level b BALROG

SimpleBench

Source: Epoch Al; November 2025
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By 2030, Al models across
domains like software
engineering, biology, and
mathematics are expected
to be capable of near-
perfect accuracy.

I.

COMPUTATIONAL INTELLIGENCE

SCORE

100%

30 SWE - BENCH
-VVERIFIED
SOFTWARE

ENGINEERING

2024

Source: Epoch Al
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Win rate vs industry professional on GDPval

80%

Each subsequent model|,
from Gemini 3 to GPT-5.2, oo
continues to perform R
better and better in

conducting knowledge
work tasks. :

20

GPT-5.2 PRO GPT-5.2 CLAUDE OPUS GEMINI 3 PRO GPT-5
THINKING 4.5 THINKING
MODEL

Source: OpenAl
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DEEPSEEK V3
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Source: Stanford Al Index 2025

2026 TECH TRENDS REPORT 11



ﬁ) CONTRARY

xR :
Q\D) CONTRARY &/ RESEARCH

2026

Compute, in particular, had
been rising since 1950, but
dramatically accelerated
starting in 2010.

I. COMPUTATIONAL INTELLIGENCE / FOUNDATION MODELS / SOTA MODELS

102° GEMINI 1.0 ULTRA@

ALPHAGO ZERO

1022 With the rise of deep learning since 2010, training
computation has doubled every ~6 months

101 8
101 4
TD - GAMMON @ JPTLans
1010 _—,""\‘
- Lo ORS
e TERUEFIIRES .-=" " BACK-PROPAGATION
MARK . 1 L emT -
@ “"‘ T
P From 1950-2010 it doubled

100 every ~21 months

@® THESEUS

1950 1965 1980 1L8)EiE 2010 2025

Source: Epoch Al; FLOP (floating-point operations) refers to the total number of computer operations used to train an Al
system. Computation is estimated based on published results in the Al literature and comes with some uncertainty. Epoch
expect most of these estimates to be correct within a factor of 2, and a factor of 5 for recent models for which relevant
numbers were not disclosed, such as GPT-4.
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Despite higher volumes of
compute being used,
comparable performance
has been reached with
less compute each year.

I. COMPUTATIONAL INTELLIGENCE / FOUNDATION MODELS / SOTA MODELS

Amount of compute and number of data points required to achieve 80.9%
accuracy on an image recognition test

COMPUTE

10.000.000.000T : For a model trained on one trillion
’ ’ ’ : data points, a model trained in 2021
: required ~ 16,500x less compute
: than a model trained in 2012

100, 000,000T

1,000, 000T | E
10,000T \
: DATA
100M 10B T 100T 10,000T
2012 2013 2015 2017 = 2019 m 2021

Source: Epoch Al; ResNeXt-101 computer vision system on the ImageNet benchmark. Compute is measured in FLOPs (floating-
point operations). Data is measured in the number of images in the training set.

TECH TRENDS REPORT
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As Al adoption has
occurred, inference costs
have started to decline
across models, both
proprietary and open
source.

LOG SCALE)

INFERENCE PRICE (IN USD PER MILLION TOKENS -

I. COMPUTATIONAL INTELLIGENCE / FOUNDATION MODELS / SOTA MODELS

GPT-4-0314
GPT-3.5
10
GPT-40-2024-05 '
Claude-3.5-Sonnet-2024-06
1
DeepSeek-V3
0.1 hi 4
L lama-3.1-Instruct-8B
\0 Gemini-1.5-Flash-8B
| ] | | ] | | ]
SEP JAN MAY SEP JAN MAY SEP JAN
2022 2023 2023 2023 2024 2024 2024 2025

B GPT-3.5 level+ in multitask language understanding (MMLU)
GPT-4 level+ in code generation (HumanEval)

® GPT-40 level+ in PhD-level science questions (GPQA Diamond)

® GPT-40 level+ in LMSYS Chatbot Arena Elo

Source: Stanford Al Index 2025
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However, power
consumption across
models has continued to
rise significantly as usage
INnCreases.

I. COMPUTATIONAL INTELLIGENCE / FOUNDATION MODELS / SOTA MODELS

100M

sis o

ama E O
S GPT-4@ 0o
Q-0
0
1M

100K

10K

TOTAL POWER DRAW REQUIRED (W)

1K

100

2012 2014 2016 2018 2020 2022 2024 2026

Source: Epoch Al
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Despite model
improvements, skeptics of
model performance cite
models accessing
benchmark data in
training, and issues with
benchmark test
configurations.

I. COMPUTATIONAL INTELLIGENCE / FOUNDATION MODELS /

LESSWRONG [-] Tamay 1y* 127 -6

Tamay from Epoch Al here.

We made a mistake in not being more transparent about OpenAl's involvement. We were restricted from
disclosing the partnership until around the time o3 launched, and in hindsight we should have negotiated harder
for the ability to be transparent to the benchmark contributors as soon as possible. Our contract specifically
prevented us from disclosing information about the funding source and the fact that OpenAl has data access to
much but not all of the dataset. We own this error and are committed to doing better in the future.

Meta exec denies the company

artificially boosted Llama 4’s
benchmark scores

A

The Atlantic

Chatbots Are Cheating on Their
Benchmark Tests

Kyle Wiggers — 11:45 AM PDT - April 7, 2025

Al programs train on questions they’re later tested on. So how do we
know if they're getting smarter?

() Issues 50 i1 Pullrequests 23 (® Actions [ Projects (O Security |~ Insights

By Alex Reisner
Repo State Loopholes During Agentic Evaluation #

(® Open

Yet over the past two years, researchers have published studies and

lacobkahn opened on Sep 3  ecited by jacobkann experiments showing that ChatGPT, DeepSeek, Llama, Mistral, Google’s

We've identified multiple loopholes with SWE Bench Verified where agents ma y querying it
directly or through a variety of methods), and cases in which future repository| Hetailed
approaches to solving problems (commit messages and more).

Gemma (the “open-access” cousin of its Gemini product), Microsoft’s Phi,

and Alibaba’s Qwen have been trained on the text of popular benchmark tests,

tainting the legitimacy of their scores. Think of it like a human student who

steals and memorizes a math test, fooling his teacher into thinking he’s learned

how to do long division.

Source: TechCrunch, The Atlantic, LessWrong

TECH TRENDS REPORT
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50 REPORTED VS. MEASURED RESULTS VARIANCE DS-R1-1.5B

Some improvements are w0
described as "meaningful”

-
RANGE OF IIMPROVEMENT

but don’'t account for £
variation between model

runs, which often indicate
Improvements are not 10
statistically significant.

DeepScaleR OpenRS3
-1.5B -1.5B

Féﬁf%ﬂfL Seed Top P Temperature

IT-1.5B

Source: “A Sober Look at Progress in Language Model Reasoning: Pitfalls and Paths to Reproducibility’, Hochlehnert et al
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1,400

1,385, GOOGLE

1,350 | | /
17366 . OPENA/I/_
1,300 / /1,/362 . DEEPSEEK

1,250 /
DeepSeek’'s rapid progress %A\/ -
in early 2025 sparked a
renewed interest in open

source models.

LMSYS ARENA SCORE

D D D S D D I& 3 D D D I@ I@

% l % % N4 v 94 v % % v % 1
O 00 0 O O OV QL0 0L SIAN 0N Q¢ A0 A0
‘LS? ‘LQ@ ‘lg} ‘lg} ‘st ‘}30 ‘l$Q ‘kéb QQ§) %$p ‘ld@ ‘LS? ‘LQ@

Source: Stanford Al Index 2025; Nestor Maslej et al.
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In particular, DeepSeek's
ability to achieve
comparable scores on
complex benchmarks was
an important milestone for
Open source.

I.

COMPUTATIONAL INTELLIGENCE / FOUNDATION MODELS /

OPEN SOURCE

Performance on MATH Level 5 Test, Open vs. Closed LLMs by Year Released

BEST MATH LEVEL 5 PASS@1 ACCURACY TO DATE

100%

T 03- m|n| @03
o1}
DeepSeek R1
80% ® (1/25) scored
ol-previewf 93% vs. 03-
mini’s (1/25)
score of 95%
Qwen2.5-72B.
60% ™ C
| Phi-4
GPT—4o m|n| LI ® Owen2.5-32B
GPT-4 Turbo
. \ Llama 3.1-405B
40% Claude 3 Opus,, \
| Qwen2-72B
o Mistral Large @ ¢
20%® WizardLM-2 8x22B
o
oma2708 1 DBRX
0% ® = DeepSeek LLM 67B
JULY OCT. JAN. APR. JULY OCT. JAN. APR.
2023 2023 2024 2024 2024 2024 2025 2025

® Non-Downloadable (Closed)

® Downloadable (Open)

Source: Epoch Al; MATH Level 5 pass@1 refers to the accuracy of an Al model on the MATH benchmark, a dataset of high school
competition-level mathematics problems. Level 5 indicates the most challenging problems in the benchmark. ‘pass@1’ measures
whether the model correctly solves the problem on its first attempt.

TECH TRENDS REPORT
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I. COMPUTATIONAL INTELLIGENCE / FOUNDATION MODELS / OPEN SOURCE

Open source, in general, has continued to close the gap in terms of
both popularity and performance on specific benchmarks.

Performance of top closed vs. open models on LMSYS Chatbot Arena

1,400 1.,385.,--CLOSED
1,350
I1,362, OPEN

1,300
1,250 ‘f’////,: ‘J/////r
1,200 '/////'
1,150
1,100

¢°;§ w??;’ @i& @0;3;@ @Ogé mo;gg mo;gv @Ogc” @0;%3 @0(;? mog* @%%’ ‘LO;]é @0;2‘3’
® Closed ® Open

Source: Stanford Al Index 2025
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AVERAGE ACCURACY

ACCURACY

Performance of top closed vs. open models on select benchmarks

GENERAL LANGUAGE: MMLU GENERAL REASONING: MMMU
100% 100%
>_
80% Q 80%
I m .
60% 8 60% /
@) -
<
40% ., 40%
<
20% X 20%
Ll
>
@)
0% 0%
T | H T | I
2022 2023 2024 2022 2023 2024
MATHEMATICAL REASONING: MATH CODING: HUMANEVAL
100% 100%
800/0 / 800/0 f—
60% - 60%
©
0p)]
40% 2 40%
o
20% 20%
0% 0%
| | | | | |
2022 2023 2024 2022 2023 2024
® Closed ® Open
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Number of Al Developer Repositories on Github

800

700

Across Al repos on GitHub;
Chinese open source

StandS OUt, Wlth 6 OUt Of 400 N ffusion
20 of the most popular Al oo \
accounts originating in

China. :

| :
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

" Applications = Al Engineering ® Model Repo Model Development B |nfrastructure

Source: Chip Huyen via GitHub
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I. COMPUTATIONAL INTELLIGENCE /

FOUNDATION MODELS /

Over the course of 2025, China’'s open models have begun to
overtake the open ecosystem in the West.

Community Elo Rankings
MONTHLY PERFORMANCE RANKINGS

1450
406 /
1350 / o

4‘///”"

1300 %

—

1250
| | | | | | |
AUG OCT DEC FEB APR JUN AUG
24 24 24 25 25 25 25
m US m China B Other

Source: ATOM Project via The State of Al Report 2025

Models Worldwide
CUMULATIVE DOWNLOADS

Global Regional Model Adoption by Month

600M 100%
IIII.I II--
450M
THE FLIP I
300M \
150M I
/

oM
4*7 | | | | |

DEC MAR JUN SEP DEC MAR JUN OCT NOV FEB MAY AUG NOV FEB MAY AUG

23 24 24 24 24 25 25 25 23 24 24 24 24 25 25 25
m USA ® China = EU ® China m USA = EU
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Despite the initial success
of LLMs, many Al

researchers are focused S, Goal
on World Models as an [m— ommmmmeeee .
alternative to transformer L §
architecture. World

0.3 ’

0.7
Models build 3D \V® S PGY
environments with o.sG - "“w(;.:la;;;a;'
internally consistent 4
physics and persistent
memories.

Source: Richard Suwandi
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Yann LeCun, former Chief Scientist

at Meta Al, has described World
Models as capable of answering
the question

'If | take action X, what will be the
state of the world?"

World Models are particularly
suited to research that requires
simulating complex physical
environments with lower volumes
of existing data. Such applications
range from protein folding and
particle physics simulations to
testing space or underwater
operations.

NOLOGY

Source: Sky News
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V)

VIVA ﬁ;““;

TECHNOLOGY

VIVA
TECHNOLOGY

Yann LeCun speaking at VivaTech Paris in June 2025

/

WORLD MODELS
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Projections of the stock of public text and data usage
EFFECTIVE STOCK (NUMBER OF TOKENS)

Estimated stock of human- s
generated public text; 95%CI = _ _ ___---=-=77°7"7 -

World Models may also TN el
become relevant for .
creating sets of simulated R e
data used to further train ey 4
existing Al models as the
corpus of existing human- e

_____

101 3
~2028

Median date of full

EALCON-180B stock use; 80% ClI

101 2
generated data
. Median date with S
IS exhausted. 2
0]
| | | | | | |
2020 2022 2024 2026 2028 2030 2032 2034

Source: Epoch Al
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Al Adoption:
s Al Eating [ he
World”
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~10% of companies had
adopted Al as some part
of their products or
services as of May 2025.

I.

7% of US Firms Using Al

Information

Professional, Scientific, and Technical
Educational Services

Finance and Insurance

Real Estate and Rental

Health Care and Social Assistance
All Industries

Arts, Entertainment, and Recreation
Admin/Support/Waste Management
Whole sale Trade

Retail Trade

Manufacturing

Other Services

Construction

Accommodation and Food Services

Transportation and Warehousing

SHARE OF US FIRMS USING AL BY SECTOR (%)

B October 2023 ® March 2025

COMPUTATIONAL INTELLIGENCE

/

AI ADOPTION

/

ENTERPRISE

]
0

® Next six months

5

10

15

20

25

Source: Census Bureau's BTOS (Business Trends & Outlook Survey) via Goldman Sachs Global Investment Research, '2025 Q1. Adoption
Makes Modest Progress, Labor Impacts Still Negligible'; Question asked was 'In the last six months, did this business use Artificial
Intelligence (Al) in producing goods or services?' BTOS data are representative of all employer businesses in the USA economy, excluding
farms. The BTOS sample consists of approximately 1.2MM businesses with biweekly data collection.

TECH TRENDS REPORT
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Al adoption by industry: enterprise scale vs. year-over-year growth

2.0 ’
Technology, < 0.0
manutacturing, and
finance have been e —— Lo |
quickest to adopt Al while
education and 5
entertainment have been T aox-
the slowest. '

SCALE (LOG ENTERPRISE MESSAGES)

€ Median

Source: OpenAl’s State of Enterprise Al 2025 Report
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In terms of general usage, -
some estimates indicate 30
~A44 8% of US businesses o
have a paid subscription jj/-/ -

to SOme kind Of AI mOdell z 5.3% e —_— /v §g££ﬁ§¥ENT

3.2%

plathrm, Or tOOI_ 2J0A2N3 APR JUL OCT 2J0A2N4 APR JUL OCT 2J0A2N5 APR JUL OCT

Source: Ramp Al Index; US Census Bureau
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OpenAl's products,
including ChatGPT in
particular, represents a
meaningful portion of that
adoption across
companies.

I. COMPUTATIONAL INTELLIGENCE / AI ADOPTION / ENTERPRISE

OVERALL
40% 44 . 8%
35 OPENAT

35.8%
30
2b
20
15

1O/J
5

XAT
0] — SEEK

JAN APR JUL OCT JAN APR JUL OCT JAN APR JUL OCT
2023 2024 2025

Source: Ramp Al Index; US Census Bureau
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800

From the end of 2023 to
April 2025, ChatGPT grew 9
8x to reach 800 million

[ |
weekly active users o
y e
0 (aeeser=s=m
Q- 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1
ﬁ/ @V<9<$ §D<$ &7(9\& d?($ &9(9 §9{9 §90?<$ &‘O?<$ §‘0?<V &N(y &~0?($ §’<$,f
S NN o o > o o A Y o o N 4 o N q o » H o AN o o o N o N 9 9 >
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In addition, job postings
requiring Al skills have
seen a notable rise.

2026

o
)

INDEXED TO 1/18,

CHANGE IN USA JOB POSTINGS,

I. COMPUTATIONAL INTELLIGENCE / AI ADOPTION / ENTERPRISE

Change in US Al & Non-Al IT Job Postings

550%

250%

150%

-50%
2018 2019 2020 2021 2022 2023 2024 2025

m USA Al Job Postings (All) ® USA Non-Al Job Postings

Source: University of Maryland's UMD-LinkUp AlMaps (in collaboration with Outrigger Group); Al Job' refers to a job posting that
requires Al skills. Al skills requirement in job postings determined using University of Maryland's language processing model. USA-
based jobs only. Figures are rounded.
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Over the last three years,
Al labs and public Al
infrastructure companies
have drawn an increasingly
large percentage of net
new ARR relative to
traditional public SaaS.

2026

I. COMPUTATIONAL INTELLIGENCE / AI ADOPTION / ENTERPRISE

Net New Revenue: Public SaaS vs. Al Labs + Public Al Infra
100%
90
80
70
60
50
40
30
20

10

0]

2023 2024 2025E
®m Percentage of Net New (Public Saas) B Percentage of Net New (Al Labs + Public Al Infra)

Source: CaplQ; Meritech; Public Al infra includes Nebius Group, Nvidia Datacenter revenue and CoreWeave. Public Saas includes
100+ pureplay public SaaS companies
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Enterprise Al Revenue

Enterprise Al, overall, is $30
now capturing 6% of the %,

$300 billion global SaaS ] e
market as it has scaled 2 gio

incredibly fast since 2022. 0

$0
<)=7 | ! !
2022 2023 2024 2025
Source: - Gartner
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53% Al Adoptions Method: 2024

Purchased ® Purchased Built Internally

Rather than build Al-
enabled tools internally,
enterprises have
increasingly opted to
purchase the tools theyre
using.

Al Adoptions Method: 2025

® Purchased Built Internally

76%

Purchased

Source: Aaron Chatterji, Tom Cunningham, David J. Deming, Zoé Hitzig, Christopher Ong, Carl Shan & Kevin
Wadman, How People Use ChatGPT, NBER Working Paper No. 34255, September 2025
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2026

Despite ~60% of public
company CEOs saying Al
projects have yet to
deliver a positive ROI, that
isn’t stopping 68% of
CEQOs from saying they
plan to increase Al
spending in 2020.

I. COMPUTATIONAL INTELLIGENCE / AI ADOPTION / ENTERPRISE

Question:
What percentage of Al projects have delivered a tangible ROI?

CEOs (Performance)

® | arge-cap CEOs Mid-cap CEOs
= 43% = 47% = 40%
39% 43% 39%
Administrative Al Internal Al Customer-Facing Al
All CEOs - 40% All CEOs - 44% All CEOs - 39%

Investors (Expectation)

Investors

435% 48% A41%
Administrative Al Internal Al Customer-Facing Al
Source: Teneo
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In terms of consumer O
adoption, ChatGPT has o

seen a dramatically e
accelerated adoption

curve relative to the
internet or personal
COmpu-te rS_ YEARS SINCE FIRST MAJOR LAUNCH

Source: Morgan Stanley (PC); World Bank (Internet); Coatue (Al) analysis as of November 2025 (Al = US MAU
ChatGPT estimate as determined by Coatue).
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Consumer ChatGPT & Google Search Global Desktop User Retention Rates

100%

o
%

In addition, ChatGPT has
seen rising weekly
retention rates,
approaching that achieved

by Google search.

> D 4

/5%

WEEKLY RETENTION,

B o S A S A5 A5 B DD DA A A Ax Ax Ax AKX AKX 4K D A0 40 I@
AU RN 2EY IR U RN N 28N 28N 2N 28N 2SN U ZEN RN 2N 2N 28N 25N 2N 2N 2N 2RV 2N 2N 2N O 28N 2
TN TN
® ChatGPT Retention Google Search Retention

Source: YipitData; Note: Retention Rate = Percentage of users from the immediately preceding week that were users again in the
current week. Data measures several million global active desktop users’ clickstream data.
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2026

ChatGPT use cases
primarily include practical
guidance, writing, and
seeking information.

I. COMPUTATIONAL INTELLIGENCE / AI ADOPTION / CONSUMER

Write Fiction
1.4%
Generate Or Retrieve
Other Media
11% Translation
: : 4.5%
Tutoring OroTeachlng RelatiBRkhi athematical
10.2% And Personal-2lculation
Refleetion 3.0%
1.9%
Personal Writing Or
Communication
St 8.0%
Specific Info ata Analysis
Other /ZUnknown ' 18.5% 0.4%
41%
How to Advice
Create An Image 8.5%
4.2%
Greceﬁingﬁ And Edit Or Critique
itchat Provided Text
20% poomputer 10.6%
Health, Fitness, 94 29 9
Beauty Or Self Care e
5.7%
Purchasable
AAnlalyze Asking About Creati\éeglgeation Pr%ﬂlgfts Games And Argumgg;g;tsiggnmary
nimage The Model 70 - : - Role Pla o
0.6% 0.4% Cooklngoég% Recipes 045 y 3.6%
Multimedia  Other Pratical Seeking Self Technical Writing
6.0% 4.6% Guidance information expression Help 281%
28.3% 21.3% 4.3% 7.5%

Source: OpenAl; Each bin reports a percentage of the total population. Shares are calculated from a sample of approximately 1.1
million sampled conversations from May 15, 2024 through June 26, 2025. Observations are reweighted to reflect total message
volumes on a given day,.
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2026

Among users ages 18-24,
use cases around starting
papers and summarizing
texts have reached almost
507 penetration.

I. COMPUTATIONAL INTELLIGENCE / AI ADOPTION

Starting papers/projects
Summarize texts
Brainstorm creative projects
Explore topics

Edit writing

Mathematical problem-solving
Exam preparation

Academic research

Tutoring

Essay drafting
Career-related writing

Exam answers

Science research

Create lesson plans
Language learning

Career advice

Predict a grade

Relationship advice
Computer programming
Organizing schedules

Grade shool work

Facilite student collaboration
Job search

Mental health help

Physical health help

Social media content help
Vlisual data analysis

/

CONSUMER

(@)
I
(@)
o®
N
o
o
(@
o
o
D
@)
o

% OF 18-24 YEAR OLD STUDENTS WHO CURRENTLY USE AI

B Education and career related use cases All other use cases

Source: OpenAl, ‘Building an Al-Ready Workforce: A Look at College Student ChatGPT Adoption in the US’
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Tokens Processed

100B

] B EBRE
- 'i F i

The fact that younger user L
groups focus on education "',- ¥ i
use cases of ChatGPT is e [
indicated by the fact that

usage sees a notable drop (il bt et
off when school ends. IAY S NAY 18 NAY 28 UUN7 U 17 UN 27 WL 7 UL 17 UL 27

i . -

% I PRI N

ahe ity " el s=__M0. &
= |

—

-
=B
M.
?l:-_i ..
== "=
| | ‘

Source: OpenRouter LLM usage from 2.5 million users
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2026

However, other Al products, like Google's Gemini, are starting to
catch up with ChatGPT in terms of monthly downloads, or even
surpass ChatGPT in terms of usage

Monthly Downloads (mn) Average minutes spent per visit, desktop and mobile web
100 CHATGPT 8
80

60

HATGPT
GEMINI
6 7\(

GEMINI

CLAUDE
40
4
20
*PERPLEXITY
0 ‘DEEPSEEK
JAN 2025 APR 2025 JUL 2025 OCT 2025 JUL 2024 OCT 2024 JAN 2025 APR 2025 JUL 2025 OCT 2025

Source: Sensor Tower and SimilarWeb estimates
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Al is poised to impact a number of different verticals

I. COMPUTATIONAL INTELLIGENCE / AI ADOPTION / VERTICAL APPLICATIONS

meaningfully, across knowledge work, healthcare, legal,
software engineering, and more.

U.S. labor spend across key roles

01 Knowledge Work
/1m
Knowledge workers

X

$85k

Average salary

$6T+

™ Notion OpenAl

02

Medical

™M

Physicians

X

$400k

Average salary

$450B+

ABRIDGE

OpenEvidence )

Source: Coatue; US BLS (Knowledge workers), Payscale, ABA (Legal), Doximity Physician Compensation Report (Medical) as of June 2025.
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Legal
1M
Lawyers

X

$150k

Average salrary

$200B+

Harvey Norm Ai

04 Software Development
Software developers

X

$130k

Average salary

$250B+

J CURSOR W Windsurf
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Already, Al companies are
seeing a faster ramp to
revenue than traditional

SaaS.

I. COMPUTATIONAL INTELLIGENCE / AI ADOPTION / VERTICAL APPLICATIONS

Median time to annualized revenue milestone

$5M
24 MONTHS
37 MONTHS

L
)
=
Ll
>
Ll
%
&)
Ll
N
H
1
<
-)
S $iM
<

$OM

0] 5 10 15 20 25 30 35 40
MONTHS
® Top 100 Al companies (by revenue) on Stripe 2024 ® Top 100 SaaS companies (by revenue) on Stripe 2018
Source: Stripe
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In coding, the length of
tasks Al can do at a 50%
success rate is doubling
every seven months.

2026

I. COMPUTATIONAL INTELLIGENCE / AI ADOPTION / VERTICAL APPLICATIONS

4 HRS Train adversarially robust image model

Sl Train classifier “‘,n‘
Sonnet 3.7

15 MIN

Find fact on web

Count words in passage
1 MIN

GPT 3.5
15 SEC Answer question
4 SE
ZL"S'E‘ GPT 2
2020 2022 2024 2026

Source: Metr; The length of tasks (measured by how long they take human professionals) that generalist frontier model agents
can complete autonomously with 502 reliability has been doubling approximately every 7 months for the last 6 years. The
shaded region represents 952 Cl calculated by hierarchical bootstrap over task families, tasks, and task attempts.
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2026

Coding agents like
GitHub Copilot, Cursor,
and Claude Code are at
or approaching $1
billion in ARR.

I. COMPUTATIONAL INTELLIGENCE

$1200

$1000

$800

$600

$400

$200

CODING AGENT ARR (SMN)

AL ADOPTION / VERTICAL APPLICATIONS

$0

%/

JAN APR JUL OCT JAN APR
2023 2024

MSFT GitHub Copilot ® Claude Code

Vercel ® Cognition

Source: SemiAnalysis; company disclosures and announcements
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2025 2025

® OpenAl Codex

® [ovable
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Departmental Al Spend by Category

$5K
$4,200

In fact, coding dominates B
as the category with the .
most departmental Al S oo
spend, far surpassing the
likes of IT, marketing, etc. . T e e

. $100 <$100

Source: Menlo Ventures
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In legal work, the US has
Seen a massive increase Iin
the number of lawyers
over the last several
decades, a trend that Al is
beginning to reverse.

2026

I. COMPUTATIONAL INTELLIGENCE

1400K

1200K

1000K

800K

600K

U.S. LAWYERS

B Lawyers ®m Lawyers (per 100k)

Source: American Bar Association
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400K
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Already, law firms have
seen material impacts
from Al. Prominent law
firm Clifford Chance, one

Glr{&{lredian

Leading law firm cuts London back-

of the largest office staff as it embraces Al
Dan Milmo Global
international firms, technology editor

Fri 21 Nov 2025 11.31 GMT

reduced 10% of its
L ondon staff by
embracing Al.

Source: The Guardian
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However one analysis of
legal-focused Al outputs

found legal research

tools were still

generating hallucinations O *
& R N S D R
<<j:\/ %VV o N . <<j:\/ %\y b & .

1/7-33% of the time. & T &S T

» »
& &

4

PROPORTION OF RESPONSES
O

B Hallucination B Incomplete

Source: Hallucination-Free? Assessing the Reliability of Leading Al Legal Research Tools; Stanford University
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_ OpenEvidence ”'gc%xicr)gg)ty
A 300K 7 86.38% QoQ =
In healthcare, companies
ike OpenEvidence have
reached the same levels
of active prescribers in
just 11 months that took :
11 years for traditional s, ) .
- 11 months 132 Months (11 years)

SOftwa re_ # OF MONTHS FROM LAUNCH at IPO (June 24, 2021)

Market Cap: $10 billion

® OpenEvidence doximity

Source: SEC via Tanay Jaipuria
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Overal adoption

Al used for transcribing
medical visit
summaries and clinical
information has
continually increased
since its introduction

Over tWO yea rS agO- ()200-'_23:L N(ZDXZ%O J2AON249 Fgg24218 AESZ}LS J2UON247 Jl2J(|524217 8582}15 NZOOV244 D5824214
WEEK

Source: "‘Ambient Artificial Intelligence Scribes: Learnings after 1 Year and over 2.5 Million Uses’, NEJM Catalyst; Chart shows
overall adoption of providers using an Al scribe and the cumulative number of Al scribe visits, from October 2023 through
December 2024.

2026 TECH TRENDS REPORT 52



ﬁ) CONTRARY

@) CONTRARY Q/ RESEARCH

2026

Within vertical adoption
of Al, healthcare is by tar
the highest category In
terms of Al spend.

I. COMPUTATIONAL INTELLIGENCE / AI ADOPTION / VERTICAL APPLICATIONS

Vertical Al Spend by Category

$1 . 500 $1,500

$1,000
$650
$500
$360  $350
$180
<$100 <$100 <$100 <$100

$0

Healthcare Legal CreatorsGovernment Edu Home Finance Real Insurance Mfg. + Construction Other

services estate supply chain
Source: Menlo Ventures
TECH TRENDS REPORT 53



@) CONTRARY @) cRoI;TSRéFXRCH I. COMPUTATIONAL INTELLIGENCE / AI ADOPTION / VERTICAL APPLICATIONS

Project Lumi

Knowledge work tools, -
like Notion, have
leveraged Al in their 7

What are we sketching out first?

existing products.

PrOjeCt Lumi AX Translate this page

According to the e

B Problem

O - . . . . : Project Lumi
Stargazing feels complex and inaccessible for beginners.
C O I I l p a I l y, 0 O I S What key feedback are we hearing from customers about
K Solution Project Lumi, and how are competitors responding? Can you

- - - also create a database that catalogs all identified customer
6 O O m I I I I O n A R R I S A f["i"r“.":l‘v" Interactive a DP that explains what VYOUu see above ) pain poims?
2 Auto H All sources o
ming from Al d
coming from Al products.

Kev Features

Source: Notion
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Compute Supply
& Demand
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By Q2 2025, the
hyperscalers were already
approaching $100 billion
of capital expenditures per
quarter on compute.

I. COMPUTATIONAL INTELLIGENCE / COMPUTE SUPPLY & DEMAND

$100 BILLION

$75

$50

$25

$0

/

AI INFRASTRUCTURE

Source: Wall Street Journal; data are for calendar quarters and include finance leases

TECH TRENDS REPORT

56



= =
O CONTRARY | ) REseArcH

2026

However, projected Al
capital expenditures will
push overall CapEx to
~$1.3 trillion by 2027
across traditional data
centers, cloud computing,
and Al infrastructure.

I. COMPUTATIONAL INTELLIGENCE / COMPUTE SUPPLY & DEMAND / AI INFRASTRUCTURE

Capital expenditure, $bn

: CHATGPT
: RELEASED

500 BILLION

400

300

200

100

Source: Financial Times, 30-K findings, S&P Global Market Intelligence
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$408B

As a result, data center 508

construction has

continued to explode o ey
since the launch of 108
ChatGPT and the ensuing 5
Al boom. ' -

®m US Data Center Construction Spending, Seasonally Adjusted Annual Rate
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Projected Increase in U.S. Fab Capacity vs. world average

203%

Although global chip
fabrication capacity is
expected to grow
incrementally, the same

capacity expansion in the

US is expected to explode . .

from 2022 to 2032. —

m 2012 - 2022 m 2022 - 2032

(% CHANGE IN CAPACITY)

Source: Semiconductor Industry Association
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In terms of global chip
production market share,
TSMC continues to be the

dominant foundry player
with ~/71% as of Q2 2025.

I. COMPUTATIONAL INTELLIGENCE

% 0%

REVENUE SHARE (IN %)

6% 6% 5%
5% 5% 5%
% % %
Q1 2024 Q2 2024 Q3 2024
m TSMC B Samsung Foundry m SMIC

%
6% 6% %

/

COMPUTE SUPPLY & DEMAND

%

6%
5%
4%

%

Q4 2024 Q1 2025

= UMC ® Global Foundries

/

AI INFRASTRUCTURE

%
5%
5%
4%

%

Q2 2025

= Other

Source: Counterpoint Research; *Samsung includes foundry services for its internal logic IC business. Totals may not add up due

to rounding
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US and Chinese chip
production are expected
to expand rapidly over the

course of 2020.

2026

I. COMPUTATIONAL INTELLIGENCE / COMPUTE SUPPLY & DEMAND / AI INFRASTRUCTURE

Quantities are normalized to B300-equivalents. Each row is a separate estimate.

2025

China (Bernstein) II 157 .9K
China (SemiAnalysis) I 146 . 2K

China (Bloomberg)

China (Commerce)

China (Financial Times) | 50. 1K
0]

iM 2M 3M 4M 5M oM M 8M

China (Bloomberg) I 160.4K

China (SemiAnalysis) I 62.2K

0 iM 2M 3M 4M 5M 6M M 8M
= NVIDIA ® Other US Al chip designers ® Huawei ® Other Chinese Al chip designers

Source: Institute For Progress

TECH TRENDS REPORT 61



ZE CONTRARY ZE g??QXRCH I. COMPUTATIONAL INTELLIGENCE / COMPUTE SUPPLY & DEMAND / AI INFRASTRUCTURE

$1000B
History Forecast

$900B
$800B

$700B

1T chip demand continues
to grow, some estimates
indicate the chip industry
could hit $1 trillion of
revenue by 2030.

2020A 2021A 2022A 2023A 2024E 2025P 2026 2027 2028 2029 2030

® \WSTS actuals, estimates and predictions B |[ndustry revenue slope

Source: Deloitte; World Semiconductor Trade Statistics
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Estimated global data center capacity demand, ‘continued momentum’
scenario, gigawatts

219

As chip and data center
demand skyrocket to keep

up with demand for Al, the o
commensurateenergy = @222 B B B E2 B B @
volumes are poised to O 202550
expand massively as well. 2025 2000 2027 2028 2028 2030

added per
year, gigawatts

® Non-Al workload m Al workload

Source: McKinsey; Gartner; IDC; Nvidia
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In fact, the percentage of
total US electricity used
by Al is set to increase
from ~b5% today to 1076+
by 2050.

I. COMPUTATIONAL INTELLIGENCE / COMPUTE SUPPLY & DEMAND / AI INFRASTRUCTURE

11.7%

. SHARE OF TOTAL 10.3%
. U.S. POWER o
. DEMAND 9.5%
: 8.0%
6.5%
5.2%
: 4.3%
3.7%
2023 2024 2025 2026 2027 2028 2029 2030
Source: McKinsey, IEA
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Secured Debt Issuance Linked to Data Centers

Increasingly, the financing II--

for the data center -_

building is coming from -
asset-backed lending. : :

B Data center SASB volume ® Data center ABS volume

$30B

Source: Jones Lang LaSalle; *2025 is a FY forecast
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SBNS

200
180
160
140
120

In addition, hyperscalers

80

are massively expanding .

Fy24 I
—— LasT FILInG I

I
the volume of leases ‘2‘2 i | I -
hey ' d T R 1
they re contracting aroun : El Nl nnnslnb -z B
data center assets.
. . . |

® Pending leases B Total leases

Source: Company reports; Barclays research; Note: Amazon does not disclose pending leases
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Overall, global data center
spending could reach $3-8
trillion by 2030; if demand
growth holds steady
without further
acceleration, it would
result in ~$5.2 trillion in
capital expenditures over
the next five years.

I. COMPUTATIONAL INTELLIGENCE / COMPUTE SUPPLY & DEMAND / AI INFRASTRUCTURE

Global data center total capital expenditures driven by Al, by category and scenario,
2025-30 projection, $ trillion

: Data center _ capacity added, 2025-30,
Scenario _ IT equipment? Power? _
infrastructure’ gigawatts

Accelerated
demand

Continued
Constrained

B Data center infrastructure’ ® |T equipment? ® Power?

2.6 4.7 : 205

Source: McKinsey; Figures may not sum to totals, because of rounding. 'Excludes IT services and software (eg, operating system, data center
infrastructure management), since they require relatively low capex compared with other components. ?Includes server, storage, and network
infrastructure. IT capex also accounts for replacing Al accelerators every 4 years. Assumes $2.2 billion-$3.2 billion/gigawatt (including power
generation and transmission cost) to account for a range of power generation scenarios (eg, fully powered by gas, a combination of gas power and
storage, and solar) and regional cost differences. Distribution cost is neglected, as most Al centers are expected to be >60 megawatt scale and
connected to a transmission grid.
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To put that $5.2 trillion
into context, it would
represent 1/7% of GDP
from 2025 to 2030; over
2x the percentage of GDP
relative to the dot-com
boom or the Al capital
invested from 2020 to
2024.

I. COMPUTATIONAL

Beginning GDP ($B)
Investment ($B)

7% GDP

% Economy Impacted*

Required Productivity
Growth From Impacted
Economy

Required Annual % GDP
Growth

Expected GDP Growth**

Required Annual %
GDP Growth over
Expectations

# of Equivalent Growth
Years Since 1960

Actual Average Growth
over 5
Years

Actual Average Growth
over subsequent 5
years

INTELLIGENCE

Dot-com
(1996-2000)

$8,100
$500
6.2%

50%

12%

4.4%

3.2%

1.2%

16

4.3%

2.6%

/

COMPUTE SUPPLY & DEMAND

Al
(2020-2024)

$21,350
$1,300
6.1%

50%

12%

4.4%

3.2%

1.2%

16

2.4%

* Internet penetration grew from 19% to ~50% from 1996 to 2001
** Average GDP growth % since 1960 has historically been 3.2% annually

Source: Contrary analysis; FRED; Company filings
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Al
(2025-2030)

$30,500
$5,200
17.0%

50%

34%

5.9%

3.2%

2.7%
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Demand for Al chips has
increased with the
buildout of data centers,
leading hyperscalers to
increasingly pursue the
development, and
eventually sale, of their
own chips.

2026

I. COMPUTATIONAL INTELLIGENCE / COMPUTE SUPPLY & DEMAND / AI INFRASTRUCTURE

Microsoft's Azure Maia 100 and Cobalt 100 chips are
the first two custom semiconductors designed by the
company for Al cloud computing.

Meta’s custom Al chip is called the Meta Training and
Inference Accelerator. Meta claims it outperforms
traditional GPUs for low or moderate complexity
models.

Google’s custom chips are called Tensor Processing
Units (TPUs), and are designed to accelerate compute
for popular Al frameworks like PyTorch, JAX, and
TensorFlow.

Apple released its M5 Chip in October, a chip designed
to speed up Al workload runtimes for laptops, iPads,
and the Apple Vision Pro.

Source: The Verge, TechCrunch, Google Cloud, Apple Newsroom
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Land Use
Data Centers
Lunar Bases
Energy
Existing Grid
Fossil Fuels
Renewables
Nuclear

Batteries
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Data centers tend to
aggregate around cheap
energy, with 6 of the top
10 markets for data
centers offering cheaper
energy than the national
average of 9.2¢.

Silicon Valley

LBl Southern CA

SR/l Austin

New York

TECH TRENDS REPORT
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B Under construction (GW)
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Northern Virginia, dubbed
the data center capital of
the world, has 27 million 2l
square feet of existing
data center space in one

= inia
o6t o \\;\Kb"\ QLYHEhburg
'\‘L-
county alone o
| i
==

<> B

National

Data Centers
Virginia

Build Status
Known Existing Data Centers

@ FProposed Data Centers

Source: Piedmont Environmental Council
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The collective data
centers across Northern
Virginia used 2 billion
gallons of water in 2023,
up 637% from 2019.
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Data center in Northern Virginia

Source: ECMWEF Data Center
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One Meta data center in
Georgia used 500K
gallons of water per day —
10% of the county’s entire
water consumption. The
county’s water rates are
expected to increase by
33% over the next two
years vs. 27% annual
increases historically.

IT. RESOURCES
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LAND USE

/

DATA CENTERS

Source: New York Times; Plateau Excavation

TECH TRENDS REPORT

Meta data center in Georgia

/76



O CONTRARY | Q) RESEARCH

2026

Increasingly, data centers
are being built in water-
stressed areas.

The number of data
centers being built in
these areas has increased
by /0% over the last three

years.

IT. RESOURCES / LAND USE / DATA CENTERS

Number of facilities built in the US by year and water stress zone

1600 DATA CENTERS

RELEASE OF CHATGPT ,
|

MEDIUM

HIGH TO EXTREMELY HIGH WATER STRESS

1995 2025

Source: DC Byte; World Resources Institute
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Rising electricity prices
and concerns surrounding
water usage and
contamination have led to
opposition to data centers
in many proposed
locations.

IT. RESOURCES / LAND USE / DATA CENTERS

NIEED

The Data Center Resistance Has Arrived

A new report finds that local opposition to data centers skyrocketed in
the second quarter of this year.

Data Center Watch

$64 billion of data center
projects have been blocked or

delayed amid local opposition

|| Ty JN

Jox America’s war on data centers is coming

Al is causing electricity prices to surge. No one is happy about it.

DARK SIDE OF Al

"THE PRECEDENT IS
FLINT: HOW OREGON’S
DATA CENTER BOOM IS

SUPERCHARGING A

WATER CRISIS

Amazon has come to the state’s eastern
farmland, worsening a water pollution
problem that’s been linked to cancer and
miscarriages

By SEAN PATRICK COOPER
Photograph and Video by JENNY KANE/AP
NOVEMBER 24, 2025

‘RollingStone

by Miles Bryan
Dec 8, 2025, 7:00

Source: Data Center Watch, Vox, Wired, Rolling Stone, CoStar
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Water is such a critical
component of data center
operations because
cooling can represent
nearly half of a data
center’'s power
consumption.

= [T Equipment

IT. RESOURCES / LAND USE / DATA CENTERS

CHILLER
16%

TERMINAL COOLING UNIT
12%

TOWERS & PUMPS
12%

B Cooling System Other ® Lighting

Source: “Cooling Technologies for Internet Data Center in China: Principle, Energy Efficiency, and Applications”, MDPI
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Land use limitations and resource
shortages have led data center
developers to look elsewhere for build
locations. One such alternative is building
floating or underwater data centers.

Floating or underwater data centers could
also reduce cooling costs. While
traditional data centers can use more
than 50% of total electricity on cooling,
underwater data centers (UDCs) expend
less than 1076 on cooling.

IT. RESOURCES / LAND USE

/

DATA CENTERS

Source: Microsoft
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Nautilus Data Technologies launched the first floating data center in 2021
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For example, Microsoft’'s Project Natick
submerged a full server rack 117 feet
underwater for two years in Scotland’s
North Sea in 2018. The asset was
connected to shore via fiber-optic cable.
The experiment found that there were 8x
fewer hardware failures in the underwater
data center, which housed computers in a
steel cylinder filled with dry nitrogen
instead of oxygen.

IT. RESOURCES / LAND USE

Microsoft’s Project Natick vessel removed from the waters off Scotland's Orkney Islands in 2020

Source: BBC, Energy Reporters
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Elon Musk has indicated interest in
building distributed data centers using
assets like Tesla inference. He explained:

It we've got all these cars... we could
actually have a giant distributed inference
fleet... it you've got tens of millions of cars
in the fleet, or maybe 100 million cars, and
each has, | don't know, a kilowatt of high-
performance inference capability, that's
100 gigawatts of inference power
aistributed with power and cooling

/ncluded.”

Tesla’s Robotaxi fleet is not yet near the
magnitude Musk referenced, but the
concept of a distributed data center has
already been tested by startups and
Google DeepMind Researchers.

IT. RESOURCES
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DATA CENTERS

Source: InsideEVs, Torque News
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Finally, another alternative
for data center builds
includes building data
centers either in orbit or
on the moon. In 2025,
Lonestar Data Holdings
sent a data storage unit to
the moon.

IT. RESOURCES / LAND USE / DATA CENTERS

Image from Nova-C Athena lander before touching down with Lonestar Data Holdings data storage unit

Source: Intuitive Machines
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Multiple companies have explored the
feasibility of placing data centers on the
moon, or in orbit around the Earth or the
Sun.

Benefits include protection from natural
disasters and atmospheric corrosion, and
colder ambient temperatures. Primary
drawbacks include the immense
installation and operational costs inherent
in launch costs, and the logistical
challenges of managing those assets, as
well as the significant latency for data
transmission.

Elon Musk has said, “Simply scaling up
Starlink V3 satellites, which have high
speed laser links would work. SpaceX will
be doing this.”

IT. RESOURCES /

LAND USE

/

DATA CENTERS

Source: Sify
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Artistic rendering of potential orbital data center design.
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Beyond lunar data centers, building a lunar base has been
compelling for decades for a number of reasons - access to water,
Helium-3, and deposits of rare earth metals.

Geological surveys show that the moon contains 3 crucial elements:

A

A

A
Water Helium-3 (*He) Rare earth metals (REMSs)
Vital for supporting life and agriculture Rare element sough for future The fifteen lanthanides, as well as
beyond Earth; can be converted into developments in energy sector like nuclear scandium and yttrium - used in modern
rocket fuel fusion electronics and mostly produced in China

Source: NASA
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There are only a few viable locations for a
lunar base:

1. South Pole - Aitken Basin

2. Mare Serenitatis / Taurus - Littrow
Highlands

3. Mare Tranquillitatis / Mare
Fecunditatis Transition

4. Oceanus Procellarum

Each include flat and stable locations,
proximity to lava tubes, high titanium-
content basalts, ilmenite-rich soils, or ice
deposits for water.

Source: New Scientist
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In particular, the Moon’s lack of an
atmosphere allows solar winds to
bombard the surface with large
quantities of Helium-3.

It is believed that this isotope could
provider a safer approach to
nuclear energy in a fusion reactor
as its not radioactive and wouldn’t
produce dangerous nuclear waste.

IT. RESOURCES
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LAND USE

/

LUNAR

Fusion reactor experiments using Helium-3 at MIT

Source: Bob Mumgaard, Plasma Science and Fusion Center
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Light rare earth elements (LREES)
are valuable for EVs, wind turbines,
oil refining, and battery electrodes.

Platinum group metals (PGMs)
could be used on Earth for
scrubbing emissions in automotive
catalytic converters and facilitating
hydrogen fuel cell reactions.

Heavy rare earth elements (HREES)
are valuable for heat-resistant
additives that prevent magnets
from demagnetizing at high
temperatures, phosphors for color-
accurate LED displays, and
precision components in lasers and
defense systems.

TECH TRENDS REPORT

IT. RESOURCES / LAND USE
Earth Use
Light Rare Earth metals
57 58 59 60 62
La Ce Pr Nd Sm
Lanthanum Cerium Praseodymium Neodymium Samarium

111111111111111111

CURRENT AND POTENTIAL USE
Catalysts, lasers, electrodes, cancer treatment, magnets, nuclear shielding

Platinum Group

44 45 46 76 77 /78

111111111111111111111111111111111111

CURRENT AND POTENTIAL USE
Catalytic converters, catalysts, jewelry, radiation shielding, corrosion-rosistant
metals, alloy strengtheners

Heavy Rare Earth Metals

21 39 64 65 66 68

Sc Y G Tb Dy Er
i Terbium Dysprosium Erbium
.............................

CURRENT AND POTENTIAL USE
Radiation shielding, electronic components, lasers, super conductors, dental
applications

PATHWAY
Develop and demonstrate technologies to support efficient prospecting,
extracting, and delineation

Source: Reuters, The Lowy Institute
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H,O \é\:i;ciir)nmental Control Life Support System A_I éllgcr:rt“rr;lrj]ruz components, solid
Water is the central resource for survival ecssaty T rocketiue
and transport on the moon, from radiation |
shielding to fueling rockets and providing Ha0z  copetan
breathable air. Oxygen can be extracted 26 .
from lunar rocks and used for propulsion " H Hydrogen Rl T adane
systems or powering regenerative fuel il e roseten
cells. Synthesized hydrogen peroxide can - o eneres et s
act as fuel for small "hopper” vehicles or Ot production menufacturing
enable sterilization for medical purposes »

. . . . S5

Regolith (moon dirt) can be sintered into . Develop and dominate technologies to support sfficient Sicon  ceramios
bricks for roads and landing pads or piled e T e
over habitats to provide thermal and i G e tsvaoomentof sretome for
radiation insulation. Refined from this soil, ' ?eesﬁ?fﬁi'li%iﬁiff!f;i?iiir;drﬁii?ﬁi'Z’ﬁl‘?;ﬁc;ii!ifs o BTV [T
aluminum can replace copper for oo sreestE
electrical wiring and serve as the primary 3 o & e
structural metal, while silicon can be e Fusionfue
processed to manufacture glass and solar
panels. Ay S S et

fusion reactor « Support use in exploration architectures

Source: Reuters, The Lowy Institute
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Mission Type of Mission Organization Planned Date
B Ot h C h i n ese a n d A m e r i Ca n Artemis Crewed Lunar Flyby NASA April 2026
m iSS i O n S a re p I a n n ed fO r t h e Intuitive Machines IM-3 Robotic Lander Intuitive Machines, NASA Mid 2026
n eXt d e Ca d e to b rl n g Change 7 Orbiter, Lander, Rover, Drone China Mid-Late 2026
autonomous and manned
] _ Astrobotic Griffin 1 Heavy Robotic Lander Astrobotic, NASA July 2026
missions to the moon to survey
. . . . Firefly Blue Ghost Mission 2 Orbiter and Lander ESA Late 2025
mineral distributions and gather
. . Artemis lll Crewed Lunar Lander NASA Mid-2027
data for future lunar missions,
Luna-26 Orbiter Russia 2027

even as the geopolitics of lunar
mining are aCt|Ve|y debated Chandrayaan-4 Sample Return India 2027-2028

Source: Lunar Resources Registry
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The cost of lunar mining is
steep compared to mining on
Earth. The cost of equipment
delivery alone is expected to
surpass $200 million, and a
lunar base set up to perform the
processing required to return
refined minerals back to Earth
would cost an estimated $20
billion.

NASA rendering showing what a future lunar mining operation might look like.

Source: Space.com, Space News
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China and Russia have
announced the International
Lunar Research Station, a joint
project aiming to install a
human-occupied base and
energy source on the moon.

The US, on the other hand,
proposes moon development in
line with the Artemis Accords; a
set of non-binding principles for
peaceful, transparent, and
sustainable civil space
exploration and use.

IT. RESOURCES / LAND USE / LUNAR BASE

Artemis Accords vs. International Lunar Research Station (ILRS)
THE COUNTRIES THAT HAVE SIGNED UP TO THE US ARTEMIS ACCORDS,

CHINA'S ILRS - OR NEITHER OF THEM, YET

® Artemis Accords m [LRS

Source: The Atlantic, Reuters, NASA
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These global government
agencies are considering
lunar energy sources to
power future bases or
mining operations.

In August, the US Space
Force announced
intentions to install a
100kW nuclear reactor on

*’“mh

t h e m O O n by t h e e n d O-l: Lunar nuclear reactor mockup, designed and manufactured by Rolls Royce.
the decade.

Source: The Atlantic, Reuters, NASA, Space.com
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—cosystem
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Globally, energy
production is growing
quickly. In 2024, total
energy production was at
30,853 terawatt-hours
(TWh), up about 25% from

a decade prior.

IT. RESOURCES / ENERGY / EXISTING GRID

MEASURED IN TERAWATT-HOURS
30,000 TWH

OTHER RENEWABKES

SOLAR
WIND

25,000 TWH HYDROPOWER

20,000 TwH NUCLEAR

OIL

GAS
15,000 TWH

10,000 TWH
COAL

5,000 TWH

0]

1985 1990 19956 2000 2005 2010 2015 2020 2024

Source: Ember (2025); Energy Institute - Statistical Review of World Energy (2025)
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Fossil fuels including gas,
coal, and oil were the
largest sources of energy
globally, at about 607 of
the global energy mix,
although their share was
declining. Meanwhile, wind
(8.1%) and solar (6.9%) are
by far the fastest-growing
sources of energy.

2026
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Global share of electricity production by source

40%

[ e S g —— &S
35%

COAL

30%
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:15%—f”’/--"» - “_--”\\-\\_—

HYDRO
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——~——__NUCLEAR
WIND
5% /so LAR
0 OTHER RENEWABLES
19856 1990 19956 2000 2005 2010 2015 2020 2024
Source: : Ember (2025); Energy Institute - Statistical Review of World Energy (2025); Our World in Data
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Total US electricity TOTAL ELECTRIOITY GENERATED TN EACH COUNTRY OF REGION, WEASURED I
generation in 2024 was

4,387 TWh, resuming P
growth after a long period

of stagnation. US energy /\/\/\
generation grew just 6.37%

in the 20 years from 2000

to 2020, but grew 7x

faster at 8.5% from 2020 :
to 2024 alone.

1000 TWH

1985 1990 1,985 2000 2005 2010 2015 2020 2024

Source: : Ember (2025); Energy Institute - Statistical Review of World Energy (2025)
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However, this growth pales
in comparison to China,
which overtook US total
energy generation in 2010.

As of 2025, China
produced more than twice

as much energy as the US
annually, at 10,072 TWh in
total production.

2026
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Electricity generation

TOTAL ELECTRICITY GENERATED IN EACH COUNTRY OR REGION, MEASURED IN
TERAWATT -HOURS .

10000 TWH
8000 TWH
6000 TWH

4000 TWH - areD

2000 TWH

0]

1985 1990 1L8)EiE 2000 2005 2010 2015 2020 2024

Source: Ember (2025); Energy Institute - Statistical Review of World Energy (2025)
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Meanwhile, total US
consumption in 2024 was
26,529 TWh, almost half of
China’s consumption

(48,987 TWh).

IT. RESOURCES / ENERGY / EXISTING GRID

Primary energy consumption

PRIMARY ENERGY CONSUMPTION IS MEASURED IN TERAWATT-HOURS, USING THE
SUBSTITUTION METHOD.

50,000 TWH
40,000 TWH
30,000 TWH
UNITED
W STATES
20,000 TWwWH
10,000 TWH
0
1965 1970 1980 1990 2000 2010 2024

Source: U.S. Energy Information Administration (2025); Energy Institute - Statistical
Review of World Energy (2025); Our World in Data
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By contrast, European
energy consumption has
actually declined
significantly from its peak,
falling 1/7% from 35,398
TWh in 1990 to 29,280
TWh in 2024.

IT. RESOURCES / ENERGY / EXISTING GRID

Primary energy consumption

PRIMARY ENERGY CONSUMPTION IS MEASURED IN TERAWATT-HOURS, USING THE
SUBSTITUTION METHOD.

50,000 TWH

40,000 TWH

30,000 TWH
EUROPE

M/vv UNITED

STATES

20,00Q/TWH

10,000 TwH

0]

1965 1970 1980 1990 2000 2010 2024

Source: U.S. Energy Information Administration (2025); Energy Institute - Statistical
Review of World Energy (2025); Our World in Data
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Primary energy consumption
Per capita, US energy UEASURED INKELQUATI HOUES PER PERSON. HERE, ENERGY REFERS TO PRIMARY
consumption has fallen
18% from 2000 to 2024, M
with China growing 2.7x
over the same period.
However, the US still /\Nv\ N —
exceeds China’'s energy
usage per capita by over

1980 1990 2000 2010

60,000 TWH

20,000 TWH

Source: U.S. Energy Information Administration (2025); Our World In Data
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In the US, total energy
capacity is projected to
increase by 1376 between
2025 and 2035. The
majority of the growth is
expected to come from
solar and wind.

GIGAWATTS

SHARE OF TOTAL CAPACITY

IT. RESOURCES / ENERGY / EXISTING GRID

Projected US power generation capacity by source
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However, US energy demand is
projected to far outstrip supply in
terms of US lower 48 net on-grid
electricity demand.

By 2040, electricity demand is
expected to grow by 35-50%,
driven by manufacturing growth,
data center buildout, and the
electrification of heating and
transportation.

IT. RESOURCES /

US Electricity Demand Growth: Historical and Projected
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Source: S&P Global Commodity Insights
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US data centers used 183
TWh in 2024, or about 475
of total consumption. This
is expected to grow by at
least 1337% to 426 TWh by
2030, although far more
growth is possible.

IT. RESOURCES / ENERGY /

Total Electricity Consumption by US Data Centers
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US data center power use is set to rise, although estimates vary
ELECTRICITY USAGE PROJECTIONS (TWH)

1,000

800

As a result of this rapid
growth, there could be a

40% gap between supply J
and demand for data s

center energy as soon as /
2026. - //////

2015 2020 2025 2030

Source: The Financial Times, et al.
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The same trend is
happening outside of the
US. Globally, power
demand from Al data
centers is projected to
quadruple over the next 10
years.
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GLOBAL DATA CENTER POWER DEMAND OUTLOOK BY MARKET
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At the same time, the ongoing
adoption of EVs is also driving
energy demand growth. By 2030,
EVs alone could account for
between 2.5 - 4.6% of total power
demand, around the same time that
data centers are projected to reach
10% of total demand.

TERAWATT HOURS (TWH/YEAR)

IT. RESOURCES / ENERGY / EXISTING GRID

Forecast electricity demand from passenger EVs in the US<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>