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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, 

 But just 
as important as the fundamental forces driving technology are the 
second-order effects of those trends. 

they build on top 
of foundational trends that are shaping the world around us.

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. 

Context
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Computational Intelligence
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Foundation

Models
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Foundation Models



Over the last decade, AI 
models have rapidly 
reached a human baseline 
of performance across a 
variety of tasks. Image Classification (ImageNet Top-5) Visual Reasoning (VQA)

Medium-level Reading Comprehension (SQuAD 2.0) English language understanding (SuperGLUE)

Multitask language understanding (MMLU) Competition-level mathematics (MATH)

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

SOTA MODELS
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Google, Meta, Microsoft, 
and OpenAI have led the 
charge in building notable 
AI models, followed 
primarily by academic 
organizations.

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

Academia Industry Research Collective
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Across companies, models 
have continued to reach 
higher benchmarks of 
accuracy across skills like 
physics, math, and 
software engineering.

o1-mini (high)

GPT-5 (high)

GPT-5 (high)

o1 (high)

GPT-4 (Mar 2023)

GPT-4 (Jun 2023)

GPT-4 (Mar 2023) Claude 3.5 Sonnet (Jun 2024)

o4-mini (high)

Gemini 3 
Pro Preview

Grok 4

GPT-4o (May 2024)

Gemini 1.5 Pro

Gemini 3 
Pro Preview

Claude Sonnet 4.5 
(no thinking)

o1-preview

GPQA Diamond Mock AIME 24-25

FrontierMath Tier 1-3

MATH Level 5

SimpleBench SWE-bench Verified

BALROG
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SWE-bench 
Verified

Software 
engineering

Protocol QA

Biology

FrontierMatch Tiers 1-3

Mathematics

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

SOTA MODELS
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74.1%
70.9%

59.6%

53.5%

38.8%

Expert-level: 50%

Win rate vs industry professional on GDPval

Each subsequent model, 
from Gemini 3 to GPT-5.2, 
continues to perform 
better and better in 
conducting knowledge 
work tasks.

SOTA MODELS
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Across the board, 
state-of-the-art 
models are adhering 
to scaling laws: 
using larger sets of 
data and more time 
and compute for 
training.


SOTA MODELS
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alexnet

Transformer

BERt-large

Roberta 
Large

GPT-3 175b (davinci)

llama 
3.1-405b

gpt-4

megatron-turing nlg 530b palm(540b

Training Compute

alexnet

TRANSFORMER BERt-large

roberta-large

gpt-3 175B (davinci)

megatron-turing nlg 530b

Ernie 3.0 Titan

palm (540b)

gpt-4
gemini 1.5 pro gpt-4o

claude 3.5 sonnet
mistral large 2

qwen 2.5-72b

deepseek-
v3

claude 2
llama 2-70b

segment anything 
model

Language Visual Multimodal



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


SOTA MODELS
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perceptron

mark 1

tHESEUS

bACK-PROPAGATION

td-gaMMON

alexnet

aLPHAGO ZERO
gpt-4

gemini 1.0 ultra

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

From 1950-2010 it doubled 
every ~21 months



Despite higher volumes of 
compute being used, 
comparable performance 
has been reached with 
less compute each year.

SOTA MODELS

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

For a model trained on one trillion 
data points, a model trained in 
required   
than a model trained in 

2021 
~ 16,500x less compute

2012

2012 2013 2015 2017 2019 2021
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As Al adoption has 
occurred, inference costs 
have started to decline 
across models, both 
proprietary and open 
source.

SOTA MODELS

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
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However, power 
consumption across 
models has continued to 
rise significantly as usage 
increases.

SOTA MODELS
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2.1x/year



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

SOTA MODELS
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Some improvements are 
described as “meaningful” 
but don’t account for 
variation between model 
runs, which often indicate 
improvements are not 
statistically significant.
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43.1

37.0

-6.1%
46.7

29.7

-17.0%

34.2

32.0

-2.2%

43.1

36.3

-6.8%

SOTA MODELS



DeepSeek's rapid progress 
in early 2025 sparked a 
renewed interest in open 
source models.

OPEN SOURCE

2026 Tech Trends Report 18

1,385, Google

1,366, OpenAI

1,362, DeepSeek



In particular, DeepSeek's 
ability to achieve 
comparable scores on 
complex benchmarks was 
an important milestone for 
open source.

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

BEST MATH LEVEL 5 pass@1 Accuracy to date

Non-Downloadable (Closed) Downloadable (Open)

DeepSeek R1 
(1/25) scored 
93% vs. o3-
mini’s (1/25) 
score of 95%



OPEN SOURCE
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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

1,385, CLOSED

1,362, OPEN

Closed Open

Performance of top closed vs. open models on select benchmarks

GENERAL LANGUAGE: MMLU General REASONING: MMMU

MATHEMATICAL REASONING: MATH CODING: HumanEVAL

Closed Open



OPEN SOURCE
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Across Al repos on GitHub; 
Chinese open source 
stands out, with 6 out of 
20 of the most popular Al 
accounts originating in 
China.

Number of AI Developer Repositories on Github

Applications AI Engineering Model Repo Model Development Infrastructure



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

Community Elo Rankings

US China Other

Models Worldwide

THE FLIP

USA China EU

Global Regional Model Adoption by Month

China USA EU



Despite the initial success 
of LLMs, many Al 
researchers are focused 
on World Models as an 
alternative to transformer 
architecture. World 
Models build 3D 
environments with 
internally consistent 
physics and persistent 
memories.

World Models
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Yann LeCun, former Chief Scientist 
at Meta Al, has described World 
Models as capable of answering 
the question



"If I 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.

World Models
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Yann LeCun speaking at VivaTech Paris in June 2025



World Models may also 
become relevant for 
creating sets of simulated 
data used to further train 
existing Al models as the 
corpus of existing human-
generated data

is exhausted.

World Models

Projections of the stock of public text and data usage
Effective stock (number of tokens)

Flan 137B
Falcon-180B

DBRX

Llama 3

PaLM

GPT-3

~2027

~2028
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AI Adoption:

Is AI Eating The

World?
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AI Adoption



~10% of companies had 
adopted Al as some part 
of their products or 
services as of May 2025.

% of US Firms Using Al

October 2023 March 2025 Next six months
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Enterprise



Technology, 
manufacturing, and 
finance have been 
quickest to adopt Al while 
education and 
entertainment have been 
the slowest.
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Enterprise

AI adoption by industry: enterprise scale vs. year-over-year growth

Healthcare

Educational Services

Retail

Manufacturing

Technology

Finance

Professional servicesEntertainment

Construction

Median



5.3%
3.2%

Ramp 
Estimate

44.8%

U.S.

Government

estimate

9.2%

In terms of general usage, 
some estimates indicate 
~44.8% of US businesses 
have a paid subscription 
to some kind of Al model, 
platform, or tool.
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Enterprise



Overall

44.8%

OpenAI

35.8%

Anthropic

14.3%

xAI
Google
Deepseek

OpenAl's products, 
including ChatGPT in 
particular, represents a 
meaningful portion of that 
adoption across 
companies.

Enterprise
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From the end of 2023 to 
April 2025, ChatGPT grew 
8x to reach 800 million 
weekly active users.
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Enterprise

+8X



In addition, job postings 
requiring Al skills have 
seen a notable rise.

Change in US Al & Non-Al IT Job Postings

USA AI Job Postings (All) USA Non-AI Job Postings
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Enterprise



45%

55%

62%

38%

67%

33%

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.

Net New Revenue: Public SaaS vs. Al Labs + Public Al Infra

Percentage of Net New (Public Saas) Percentage of Net New (Al Labs + Public Al Infra)

Enterprise
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Enterprise Al, overall, is 
now capturing 6% of the 
$300 billion global SaaS 
market as it has scaled 
incredibly fast since 2022.

Enterprise
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Enterprise AI Revenue

$0
$1.7B

$11.5B

$37.0B

+3.2x
YoY

+6.8x
YoY



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

Enterprise
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53%

47%

53%
Purchased

AI Adoptions Method: 2024
Purchased Built Internally

76%
Purchased

AI Adoptions Method: 2025
Purchased Built Internally

24%

76%



Despite ~60% of public 
company CEOs saying Al 
projects have yet to 
deliver a positive ROl, that 
isn't stopping 68% of 
CEOs from saying they 
plan to increase Al 
spending in 2026.

Enterprise
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Question:

What percentage of AI projects have delivered a tangible ROI?

CEOs (Performance)

Large-cap CEOs Mid-cap CEOs

43%

39%

Administrative AI
All CEOs - 40%

47%

43%

Internal AI
All CEOs - 44%

40%

39%

Customer-Facing AI
All CEOs - 39%

Investors (Expectation)

Investors

43%

Administrative AI

48%

Internal AI

41%

Customer-Facing AI



In terms of consumer 
adoption, ChatGPT has 
seen a dramatically 
accelerated adoption 
curve relative to the 
internet or personal 
computers.
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Consumer

Pcs
Users of 
Personal 
Computers

Internet
Users of 
broadband 
internet

AI
MAUs of 
ChatGPT

Today



In addition, ChatGPT has 
seen rising weekly 
retention rates, 
approaching that achieved 
by Google search.
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Consumer

Consumer ChatGPT & Google Search Global Desktop User Retention Rates

+2.259 bps

ChatGPT Retention Google Search Retention



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

Consumer
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Among users ages 18-24, 
use cases around starting 
papers and summarizing 
texts have reached almost 
50% penetration.

Consumer
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Education and career related use cases All other use cases



The fact that younger user 
groups focus on education 
use cases of ChatGPT is 
indicated by the fact that 
usage sees a notable drop 
off when school ends.

Consumer
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Tokens Processed



Consumer
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However, other AI 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)

CHATGPT

Gemini

perplexity
DeepSeek

Average minutes spent per visit, desktop and mobile web

CHATGPT

Gemini

Claude



Vertical Applications
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AI is poised to impact a number of different verticals 
meaningfully, across knowledge work, healthcare, legal, 
software engineering, and more.

U.S. labor spend across key roles

71m
Knowledge workers

×

$85k
Average salary

=

$6T+

02 Medical

1M
Physicians

×

$400k
Average salary

=

$450B+

1M
Lawyers

×

$150k
Average salrary

=

$200B+

2M
Software developers

×

$130k
Average salary

=

$250B+

01 Knowledge Work 03 Legal 04 Software Development



Already, Al companies are 
seeing a faster ramp to 
revenue than traditional 
SaaS.

Vertical Applications
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Median time to annualized revenue milestone

24 Months

37 months

Top 100 Al companies (by revenue) on Stripe 2024 Top 100 SaaS companies (by revenue) on Stripe 2018



In coding, the length of 
tasks Al can do at a 50% 
success rate is doubling 
every seven months.

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

Vertical Applications
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MSFT GitHub Copilot Claude Code Cursor OpenAI Codex

Vercel Cognition Replit Lovable



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

Departmental Al Spend by Category

$4,200

$700 $660 $630
$390 $360 $240

$100 <$100
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Vertical Applications



In legal work, the US has 
seen a massive increase in 
the number of lawyers 
over the last several 
decades, a trend that Al is 
beginning to reverse.
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Vertical Applications

Lawyers Lawyers (per 100k)



Already, law firms have 
seen material impacts 
from Al. Prominent law 
firm Clifford Chance, one 
of the largest 
international firms, 
reduced 10% of its 
London staff by 
embracing Al.
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Vertical Applications



However one analysis of 
legal-focused Al outputs 
found legal research 
tools were still 
generating hallucinations 
17-33% of the time.

2026 Tech Trends Report 50

Vertical Applications

Hallucination Incomplete



In healthcare, companies 
like OpenEvidence have 
reached the same levels 
of active prescribers in 
just 11 months that took 
11 years for traditional 
software.
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Vertical Applications

132 Months (11 years)

at IPO (June 24, 2021)

Market Cap: $10 billion

301,900 86.38% QoQ 300,000

OpenEvidence doximity



Al used for transcribing 
medical visit

summaries and clinical 
information has 
continually increased 
since its introduction

over two years ago.
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Vertical Applications

Overal adoption

Providers

Visits



Within vertical adoption 
of Al, healthcare is by far 
the highest category in 
terms of Al spend.
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Vertical Applications

Vertical Al Spend by Category

$1,500

$650

$360 $350

$180
$130 $120 $100

<$100 <$100 <$100 <$100



Knowledge work tools, 
like Notion, have 
leveraged Al in their 
existing products.

According to the 
company, 50% of its 
$600 million ARR is 
coming from Al products.
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Vertical Applications



Compute Supply 
& Demand
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Compute Supply & Demand



Meta

Google

Microsoft

Amazon

By Q2 2025, the 
hyperscalers were already 
approaching $100 billion 
of capital expenditures per 
quarter on compute.

AI Infrastructure
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ChatGPT

Released

Meta

Microsoft

Amazon

Alphabet

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

AI Infrastructure

2026 Tech Trends Report 57

Capital expenditure, $bn



As a result, data center 
construction has 
continued to explode 
since the launch of

ChatGPT and the ensuing 
Al boom.

AI Infrastructure
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ChatGPT

Launch

US Data Center Construction Spending, Seasonally Adjusted Annual Rate



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.

AI Infrastructure
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Projected Increase in U.S. Fab Capacity vs. world average

11%

203%

81%

108%

2012 - 2022 2022 - 2032



In terms of global chip 
production market share, 
TSMC continues to be the 
dominant foundry player 
with ~71% as of Q2 2025.

AI Infrastructure
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63%

11%

6%

6%
5%

9%

65%

10%

6%
6%
5%

9%

66%

9%

6%

5%
5%

9%

69%

8%

6%
5%
5%

8%

68%

9%

6%
5%
4%

8%

71%

8%

5%
5%
4%

8%

TSMC Samsung Foundry SMIC UMC Global Foundries Other



US and Chinese chip 
production are expected 
to expand rapidly over the 
course of 2026.

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

2025

2026

NVIDIA Other US AI chip designers Huawei Other Chinese Al chip designers



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

AI Infrastructure
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History Forecast

WSTS actuals, estimates and predictions Industry revenue slope



As chip and data center 
demand skyrocket to keep 
up with demand for Al, the 
commensurate energy 
volumes are poised to 
expand massively as well.

AI Infrastructure
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Estimated global data center capacity demand, 'continued momentum' 
scenario, gigawatts

82

38

44

103

40

62

128

45

83

153

50

102

181

56

124

219

64

156

2025-30

total

3.5x
2025-30 
change

Non-Al workload Al workload



In fact, the percentage of 
total US electricity used 
by Al is set to increase 
from ~5% today to 10%+ 
by 2030.

AI Infrastructure
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3.7%
4.3%

5.2%

6.5%

8.0%

9.3%

10.3%

11.7%

Share of Total

U.S. Power

Demand



Increasingly, the financing 
for the data center 
building is coming from 
asset-backed lending.

AI Infrastructure
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Secured Debt Issuance Linked to Data Centers

Data center SASB volume Data center ABS volume



In addition, hyperscalers 
are massively expanding 
the volume of leases 
they're contracting around 
data center assets.

AI Infrastructure
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$BNS

Pending leases Total leases



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.

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

Data center 

infrastructure1

IT equipment2 Power3
capacity added, 2025-30, 

gigawatts

2.6 4.7 0.6  7.9 205

1.6 3.3 0.3  5.2 124

1.0 2.6 0.2 3.7 78

Data center infrastructure1 IT equipment2 Power3



To put that $5.2 trillion 
into context, it would 
represent 17% 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.

AI Infrastructure
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Dot-com

(1996-2000)

AI

(2020-2024)

AI

(2025-2030)

Beginning GDP ($B) $8,100 $21,350 $30,500

Investment ($B) $500 $1,300 $5,200

% GDP 6.2% 6.1% 17.0%

% Economy Impacted* 50% 50% 50%

Required Productivity 
Growth From Impacted 
Economy

12% 12% 34%

Required Annual % GDP 
Growth

4.4% 4.4% 5.9%

Expected GDP Growth** 3.2% 3.2% 3.2%

Required Annual % 
GDP Growth over 
Expectations

1.2% 1.2% 2.7%

# of Equivalent Growth 
Years Since 1960

16 16 5

Actual Average Growth 
over 5

Years

4.3% 2.4% -

Actual Average Growth 
over subsequent 5 
years

2.6% - -

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



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.

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

Meta’s custom AI 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 AI frameworks like PyTorch, JAX, and 
TensorFlow.

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



Resources
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II. Resources

Resources

Land Use

Data Centers

Lunar Bases

Energy

Existing Grid

Fossil Fuels

Renewables

Nuclear

Batteries



Land Use: From 
Data Centers

To Lunar Mining
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LAND USE



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¢.

Data centers
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6-9Ȼ

6-8Ȼ

6-8Ȼ

7-8Ȼ

6-7Ȼ

12-27Ȼ

10-12Ȼ

14-33Ȼ

6-10Ȼ

9-12Ȼ

Existing inventory (GW) Under construction (GW)



Northern Virginia, dubbed 
the data center capital of 
the world, has 27 million 
square feet of existing 
data center space in one 
county alone.

Data centers
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The collective data 
centers across Northern 
Virginia used 2 billion 
gallons of water in 2023, 
up 63% from 2019.

Data centers
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Data center in Northern Virginia



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. 2% annual 
increases historically.

Data centers
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Meta data center in Georgia



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

The number of data 
centers being built in 
these areas has increased 
by 70% over the last three 
years.

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

High to Extremely high water stress

Medium

LOW

release of chatgpt



Rising electricity prices 
and concerns surrounding 
water usage and 
contamination have led to 
opposition to data centers 
in many proposed 
locations.
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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.
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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 10% on cooling.
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Nautilus Data Technologies launched the first floating data center in 2021



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



Elon Musk has indicated interest in 
building distributed data centers using 
assets like Tesla inference. He explained:


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


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.
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A fleet of Teslas awaiting export



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



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.”
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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.

Lunar Base

Geological surveys show that the moon contains 3 crucial elements:

Water

Vital for supporting life and agriculture 
beyond Earth; can be converted into 
rocket fuel

Helium-3 (3He)

Rare element sough for future 
developments in energy sector like nuclear 
fusion

Rare earth metals (REMs)

The fifteen lanthanides, as well as 
scandium and yttrium - used in 

 and mostly produced in China
modern 

electronics



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



South Pole - Aitken Basin

Mare Serenitatis / Taurus - Littrow 
Highlands

Mare Tranquillitatis / Mare 
Fecunditatis Transition

Oceanus Procellarum



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



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.
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Fusion reactor experiments using Helium-3 at MIT
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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.
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Radiation shielding, electronic components, lasers, super conductors, dental 
applications

Pathway

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



Water is the central resource for survival 
and transport on the moon, from radiation 
shielding to fueling rockets and providing 
breathable air. Oxygen can be extracted 
from lunar rocks and used for propulsion 
systems or powering regenerative fuel 
cells. Synthesized hydrogen peroxide can 
act as fuel for small "hopper" vehicles or 
enable sterilization for medical purposes


Regolith (moon dirt) can be sintered into 
bricks for roads and landing pads or piled 
over habitats to provide thermal and 
radiation insulation. Refined from this soil, 
aluminum can replace copper for 
electrical wiring and serve as the primary 
structural metal, while silicon can be 
processed to manufacture glass and solar 
panels.

2026 Tech Trends Report 89

Lunar Base
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Construction material
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Both Chinese and American 
missions are planned for the 
next decade to bring 
autonomous and manned 
missions to the moon to survey 
mineral distributions and gather 
data for future lunar missions, 
even as the geopolitics of lunar 
mining are actively debated.
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Mission
 Type of Mission Organization Planned Date

Artemis II Crewed Lunar Flyby NASA April 2026

Intuitive Machines IM-3
 Robotic Lander
 Intuitive Machines, NASA
 Mid 2026

Chang’e 7
 Orbiter, Lander, Rover, Drone China Mid-Late 2026

Astrobotic Griffin 1
 Heavy Robotic Lander Astrobotic, NASA
 July 2026

Firefly Blue Ghost Mission 2
 Orbiter and Lander
 ESA Late 2025

Artemis III
 Crewed Lunar Lander
 NASA Mid-2027

Luna-26
 Orbiter
 Russia 2027

Chandrayaan-4
 Sample Return
 India 2027-2028



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

Artemis Accords vs. International Lunar Research Station (ILRS)


Artemis Accords ILRS Neither



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 
the moon by the end of 
the decade. 
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Lunar Base

Lunar nuclear reactor mockup, designed and manufactured by Rolls Royce.



The Global Energy 
Ecosystem
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Energy



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.

Other renewabkes
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Oil

Hydropower

Nuclear

Wind

Solar
BIoenergy

Coal

Existing Grid
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Fossil fuels including gas, 
coal, and oil were the 
largest sources of energy 
globally, at about 60% 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.

Existing Grid
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Global share of electricity production by source
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Total US electricity 
generation in 2024 was 
4,387 TWh, resuming 
growth after a long period 
of stagnation. US energy 
generation grew just 6.3% 
in the 20 years from 2000 
to 2020, but grew 7x 
faster at 8.5% from 2020 
to 2024 alone.

Existing Grid
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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.

Existing Grid
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Meanwhile, total US 
consumption in 2024 was 
26,529 TWh, almost half of 
China’s consumption 
(48,987 TWh).

Existing Grid
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By contrast, European 
energy consumption has 
actually declined 
significantly from its peak, 
falling 17% from 35,398 
TWh in 1990 to 29,280 
TWh in 2024.

Existing Grid
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Per capita, US energy 
consumption has fallen 
18% from 2000 to 2024, 
with China growing 2.7x 
over the same period. 
However, the US still 
exceeds China’s energy 
usage per capita by over 
2x.

Existing Grid
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In the US, total energy 
capacity is projected to 
increase by 13% between 
2025 and 2035. The 
majority of the growth is 
expected to come from 
solar and wind.

Existing Grid
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Projected US power generation capacity by source

Projected US power source 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.  

Existing Grid
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US data centers used 183 
TWh in 2024, or about 4% 
of total consumption. This 
is expected to grow by at 
least 133% to 426 TWh by 
2030, although far more 
growth is possible. 
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As a result of this rapid 
growth, there could be a 
40% gap between supply 
and demand for data 
center energy as soon as 
2026.
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US data center power use is set to rise, although estimates vary

0



The same trend is 
happening outside of the 
US. Globally, power 
demand from AI data 
centers is projected to 
quadruple over the next 10 
years.


Existing Grid

2026 Tech Trends Report 106

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. 

Existing Grid
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Forecast electricity demand from passenger EVs in the US from 2024 to 2030
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However, energy demand 
growth from EVs alone 
could actually exceed AI-
driven growth over the 
coming decade.


Existing Grid
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Increase in eletricity demand by sector, Base Case, 2024-2030



Meanwhile, the US electric grid is 
aging and grid failure rates are 
slowly rising.


Power interruptions in the US are 
becoming more common, mostly 
due to a combination of extreme 
weather events and the age of the 
grid. 


Over 70% of the US grid is more 
than 25 years old. 80% of all major 
US power outages reported 
between 2000 and 2023 were due 
to weather. 

Existing Grid
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Average annual total of electric power interruptions (2013-2022)
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The grid is the biggest 
bottleneck to bringing new 
power online. New transmission 
line permitting takes four years 
on average to secure, and 
shortages in large electric 
transformers are causing prices 
and lead times to skyrocket. 



In other words, even if energy 
generation can accelerate 
enough to service increased 
demand, transmission will 
remain a serious obstacle. 


Existing Grid
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Miles of high-voltage transmission lines added per year in the US
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At about 56% of the US 
energy mix in 2025, fossil 
fuels remain the main 
source of American 
energy. However, this 
share is slowly declining 
and it projected to fall to 
48% by 2035.


Fossil Fuels
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Projected US power source capacity by source
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Much of the net-new 
energy needed to supply 
data center expansion, 
though, will likely come 
from fossil fuels like gas 
and coal.
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However, the overall gap 
between domestic natural 
gas supply and demand 
growth outside of 
generating electricity 
continues to grow, 
indicating that gas is not a 
growth industry outside of 
generating electricity.
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US domestic natural gas supply and demand growth (Bcf/d)
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Despite the continued 
importance of fossil fuels 
in the US economy, total 
carbon emissions are 
down from a peak of 6.1 
billion tonnes in 2007 to 
4.9 billion tonnes in 2024. 
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However, China is rapidly 
increasing its carbon 
emissions, and now 
exceeds the US and 
Europe combined.  
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Even with declines in the 
US and Europe, carbon 
emissions continue to rise 
globally in the aggregate.
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Nevertheless, emissions 
per capita peaked back in 
2011, which could serve as 
a leading indicator of total 
emissions as population 
growth decelerates. 
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Meanwhile, global carbon capture capacity is rapidly scaling, and is 
expected to increase from 43 million tons annually in 2021 to 279 
million tons by 2030.


Global carbon capture capacity by source
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In the US, renewable energy 
growth is being driven by a 
surge in wind and solar power. 
From 2000 to 2024, wind power 
in the US grew from less than 6 
TWh to 453 TWh, an over 75x 
increase. Solar’s growth has 
been even more rapid, from just 
0.5 TWh in 2000 to 303 TWh in 
2024 – over 600x growth in less 
than 25 years.

Renewables
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One driver of solar is the 
cost. For nearly 50 years, 
solar module prices have 
fallen by ~26% every time 
cumulative production 
doubled.
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Learning curve for module price as a function of cumulative shipments

Historic price data 25.6% (1976 - 2024)



This is leading to 
significant increases in 
solar capacity additions 
taking place.

Renewables
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US utility-scale solar capacity additions



Globally, hydropower is a 
critical piece of the puzzle 
and is the leading 
renewable source, 
although wind and solar 
are the fastest-growing.
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Wind and solar 
consumption are growing 
as quickly as production, 
though wind’s growth has 
started to decline.
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Global consumption of solar & wind power since 2000
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US wind capacity 
additions have declined by 
74% since their peak in 
October 2021.
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US utility-scale solar capacity additions



In the US more broadly, 
there is a broad swath of 
energy projects under 
production, though solar 
has the highest number of 
active projects under 
construction.
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China is by far the leader 
in solar, with 834 TWh as 
of 2024, compared to the 
US at 303 TWh.
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Solar: 2024 global electricity rankings



In fact, China is the 
majority of solar PV 
manufacturing capacity 
globally.
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Globally, investment in 
small-scale solar has 
overtaken investment in 
grid-scale solar.
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The US is ramping up solar 
deployment, driven by 
decreasing costs.

Renewables
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U.S. Solar PV Pricing Trends & Deployment Growth
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The story of global 
renewable energy capacity 
is one of continuously 
exceeding expectations, 
where each incremental 
annual forecast 
consistently under-predict 
the volume of actual 
capacity being added each 
year.
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Globally, nuclear power 
generation is growing after 
decades of stagnation, led 
by growth in China.

Nuclear
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Nuclear power generation
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Number of reactors proposed, planned and being built across the globe, July 2025
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As of 2024, the US led in 
terms of total nuclear 
power generation, followed 
closely by China and then 
France.
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But as of January 2025, 
the vast majority of the 
nuclear power capacity 
currently under 
construction globally was 
in China.

Nuclear
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The US has not been 
building new nuclear 
reactors for decades.

Nuclear
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U.S. Nuclear Reactor Unit Approvals

After zero approvals from 1980-2011,


of the 12 U.S. reactor approvals since 2012:


﻿﻿2 built (Vogtle 3-4)

﻿﻿4 licensed but unbuilt (Fermi 3; North 
Anna 3; Turkey Point 6-7)

﻿﻿6 terminated (V.C. Summer 2-3, South 
Texas Project 3-4, Levy County 1-2)



This is despite large and 
growing public support for 
the use of nuclear energy, 
which the majority in the 
US has supported since 
1990.
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And despite the fact that nuclear is one of the safest and cleanest 
forms of energy.
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970 tonnes
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11 tonnes
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Nuclear
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Small nuclear reactors (SMRs) are one potential path to nuclear 
revival being embraced in Europe and the US. However, as of 2025, 
none of them were commercially operable. 

Operable

Under construction

Pre-investments

FID

N/A



As the regulatory 
environment continues to 
change, the number of 
small and micro reactor 
projects in the US has a 
significant proposal 
backlog.

Nuclear
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Next-generation small and micro reactor projects in the US

Under constructions Planned Proposed



92 gigawatts of global 
energy storage was added 
in 2025, up 23% YoY. China 
accounted for 50% of the 
buildout, followed by the 
US at 14%. 


Batteries
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Global annual energy storage additions

0

China US Sub-Saharan Africa India

Middle East and 
North Africa Germany Italy UK

Southeast Asia Latin America Rest of the World Buffer



Batteries
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In the US, solar accounts for the majority of 
planned grid-scale capacity additions, followed by 
wind and natural gas.


0

U.S. planned utility-scale electric-generating capacity additions (2025)

Solar

Battery storage

Natural gas 

Wind

Other

52%
29%

7%

12%

18.2 GW

4.4 GW

7.7 GW
0.2 GW

0%

32.5 GW

63 GW
2025 total



The US is projected to add 
almost 67 GW of new 
utility-scale batteries over 
the next five years, which 
will triple its battery 
capacity. 


Batteries
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Annual utility-scale battery additions, in megawatts

0 MW



The battery boom has 
been driven by a steep 
decline in the price of 
lithium-ion battery cells. 



This, coupled with the 
aging and overtaxed grid, 
has led to growing interest 
in decentralized, behind 
the meter batteries that 
reduce reliance on the grid 
for end consumers.


Batteries
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Lithium-ion battery cell price

0 $/kwh

NCM

Average

LFP



Cost has, in large part, 
been driven down as a 
function of battery 
production volumes 
increasing.

Batteries
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In Q2 2025, developers 
added almost 5K 
megawatts of storage 
capacity to the US grid. 
California, Arizona, and 
Texas – leading utilizers of 
solar power –  accounted 
for 75% of that.


Batteries
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Map of Utility-Scale Battery Projects in the US, 2025




However, battery storage 
projects (and renewables 
as a whole) are facing 
increasing opposition. One 
database records that 52 
communities globally 
chose to reject battery 
projects in 2025. 


Batteries
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Yearly Rejections

0

Solar Wind Battery



Some of this opposition is 
coming from fear of fire risk. 
Batteries can overheat and 
cause a chain reaction known as 
thermal runway.



A major fire at a 750 megawatt 
facility in Moss Landing, 
California, led to the evacuation 
of 1.5K residents in January 
2025. One nearby city council 
banned large-scale battery 
storage facilities.


Batteries
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Image of the fire at Moss Landing battery storage facility in January 2025. 




Industrialization
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III. Industrialization

Industrialization

Transportation

Autonomous Vehicles

Logistics
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Production Capacity
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Transportation: 
Autonomy Across 
Air, Land, and Sea
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Transportation



In July 2025, Waymo 
became the first 
autonomous taxi service 
to reach 100 million miles 
driven.
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Autonomous Vehicles

Waymo Driverless Miles (in Millions) Across Operational Cities



Over the course of 2025, Waymo surpassed 
traditional ride-share service Lyft in San Francisco, 
and reached 5-10%+ market share in major cities.
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Estimated Market Share (Gross Bookings) Waymo, % of ride-sharing market*

0% 0

Waymo Uber Lyft Phoenix San Francisco Los Angeles
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In Austin, for example, 
Waymo launched having 
completed 50M 
autonomous miles.

In comparison, Tesla's 
robotaxi service launched 
with 15K autonomous 
miles.

Tesla had 0.12 vehicles

per square mile

Waymo had 1.1 vehicles

per square mile
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As of November 2025, Waymo 
had plans to expand to 15 
additional cities over the course

of 2026, expecting to be 
completing 1 million trips per 
week by the end of the year.

Commercial service Driverless testing Expected in 2026

Expected in 2027 or later ? Potential regulatory barriers
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Waymo's safety record indicates a material reduction across 
different markets in terms of serious injury, and airbag deployment.

-100%

-90% -82% -95% -81% -85% -80% -95% -71% -89% -83% -92% -89% -100% -77% -100% -62% -100% -94% -100% -81%

Serious injury or worse Airbag deployment in any vehicle Airbag deployment in Waymo vehicle Any injury reported

Waymo crash rate percent difference to benchmark
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Tesla's Robotaxi offering is too early for definitive safety evaluation, but Tesla

claims that its Full-Self Driving (FSD) product drives an expected 6-7x more

mileage before an accident occurs compared to human operators

5.1M

2.3M

972K
699K

1.5M

741K
308K 229K

Teslas Driven with FSD (Supervised) Teslas Driven Manually (Active Safety Features) Teslas Driven Manually (No Active Safety Features) U.S. Average
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Despite safety benefits and increased adoption, general sentiment towards AVs

remains relatively skeptical. The % of respondents to a 2025 survey in the US who

trust AVs only increased from 9% to 13% compared to the prior year.

14%

32%

54%

15%

30%

55%

9%

23%

68%

9%

25%

66%

13%

26%

61%

Afraid Unsure Trust

13%

2 6 %

6 1 %

2025
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The safety benefits of AVs will 
eventually win out. If all US 
vehicles operated at the safety 
levels of a Waymo, it would 
prevent ~ 37K deaths per year 
and save ~$1T in societal costs.

10% → 3,723

25% → 9,306

50% → 18,613

Target: 10,000 lives/yr

75% → 27,919

100% → 37,226

≈27% adoption 10k lives/yr
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Autonomous Vehicles

Today, autonomous taxis are 
already estimated to be more 
affordable than human-
operated taxis or ride-sharing.

$0.00

Autonomous Vehicles (AV) Human Driven (HD)



As AV adoption increases, the costs will decrease significantly, expanding the

potential addressable market across trillions of dollars in use cases.

$4B

$30B

$100B

$1T: Addressable ridership in Western markets at - $1

$2.4T: Non-commuting miles

in higher income countries

priced at -$0.60 per mile

$2.75T: Long tail of demand

priced at human driven ride-hail

prices of $0.50 per mile in

lower income countries $5T: Low cost, accessible autonomous


travel at $0.25 per mile

$134B: Existing addressable market for

ride-hail companies in Western

markets charging $2-$4 per mile

$4.00 $3.00 $2.00 $1.10 $0.60 $0.50 $0.25
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Autonomous Vehicles

Broad AV adoption would also 
have implications for childcare, 
hospitality, and land use. 




For example, U.S. cities with 
1M+ people dedicate 22%+ of 
available land to parking space 
on average. AVs could free up 
that space by improving parking 
capacity by 80%.

Parking Space in Red
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Freight volumes in the US have 
continued to rise over the last 
two decades.

Total U.S. - North American Freight Flows

50B
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Freight operations are 
becoming increasingly 
automated. For example, at the 
port of Tianjin, more than 88% 
of large container equipment is 
already automated. The Long 
Beach Container Terminal 
automated work requiring 8K 
jobs down to just 800.


Long Beach Container Terminal
 Port of Tianjin




North American Freight by Mode
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While the vast majority of 
international overseas freight is 
via ocean freight, domestic 
freight, in particular, relies 
heavily on trucking.


July 2024 July 2025
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After a dip during the Great 
Financial Crisis, the number of 
truck drivers in the US has risen 
fairly consistently for the last 15 
years.

Drivers
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Logistics

Truck drivers are, typically, men 
without a college education.

Truckers All workers
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Logistics

In fact, truck driving is the most 
common job for employed men 
between the ages of 25 to 34 
without a four-year college 
degree.

Men

Occupation Number

Driver/Sales workers and truck drivers

Construction laborers

Laborers and freight, stock and material 
movers, hand

First-line supervisors of sales workers

Chefs and cooks

Managers, NEC (including postmasters)

Retail salespersons

Carpenters

Automotive service technicians and 
mechanics

Electricians

Women

Occupation Number

Customer service representatives

Nursing, psychiatric and home health 
aides

First-line supervisors of sales workers

Cashiers

Waiters and waitresses

Secretaries and administrative assistants

Retail salespersons

Receptionists and information clerks 

Registered nurses

Maids and housekeeping cleaners
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In 35 of 52 US states and 
territories, transportation is the 
first or second most common 
job for all employed men; 
representing ~18% of all 
employed men.

States where Transportation is the first or second most common job for employed men

WYOMING



Distribution Mid-distance P2P Long-haul Mid-distance H2H
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Autonomous trucking adoption is beginning to take hold in various markets at 
different rates depending on individual market variables. However, adoption is still 
early, with leading vendors like Aurora having completed ~20K driverless miles.

0

USA leads AD truck adoption thanks to strong TCO 
benefits, significant driver shortages and long 
freight distances.

2%

11%

22%

29%

0

Europe sees high TCO benefits but faces slower 
adoption due to cross-border regulatory hurdles 
and operational complexity.

2%

10%

13%

26%

0

China lags in adoption due to lower TCO benefits 
and higher upfront investment.

2%

8%

15%

19%

26%

Adoption could follow a similar 
speed to USA and Europe if the 
government chooses to prioritize it

United States Europe China
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High-speed rail is another 
category where China has 
materially surpassed anything 
the US is doing.

Total kilometers of rail rapid transit

0

China US
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In fact, most countries have 
materially surpassed the US in 
terms of kilometers of rail that 
has been built
.

0

France Spain Italy U.S. Germany Japan
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China has built 10x more high-
speed rail lines than any other 
country.

Length of the high-speed network in commercial operation by country

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 40,000 KM
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Logistics

China has built over 61x more 
high-speed rail lines than the 
US.
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Logistics

The core driver of this 
deficiency in the US is the 
immense cost of building 
anything relative to comparable 
projects in other countries or 
eras. 

Cost of construction

9
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Just one example of a cost 
barrier in high-speed rail is the 
construction of tunnels.
 The original NYC subway in 1904 took 4 years to open 28 stations and 

cost ~$1.7 billion in 2025 dollars.
In 2007, NYC started building just 3 new stations. It took 10 years and 

cost $4.4 billion.

Building the original 28 stations of the NYC subway with the cost structure of today would take 
93 years to complete and cost $41 billion.
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Since 2020, average passenger 
fleet age globally has risen by 
~2% due to delayed aircraft 
deliveries, enhanced 
maintenance practices that 
keep planes running longer, and 
faster fleet growth than 
anticipated.

Average Passenger Fleet Age By Region (Years)

Africa

+2%

0%

Latin America

North America

Middle East

Europe

Asia Pacific
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As a result of increasingly older 
fleets, large replacement rates 
are planned over the next 20 
years. For example, Boeing 
expects to replace over 75% of 
its fleet.

Deliveries

8,035

6,240

2,440

10,475
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Aviation

Despite aging fleets 
and highly publicized 
mechanical failures, 
like the Boeing 737 
Max incidents, 
aviation fatalities have 
continued to trend 
down.

Aviation Fatalities Over Time
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However, after meaningful 
economic events, the aviation 
industry typically returns 
smaller than it was before.


From 1990 to 2024, the aviation 
industry lost the equivalent of 
$70 billion in 2024 dollars.

US airline domestic passenger revenue relative to GDP
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Aviation

One potential opportunity 
for renewed growth in the 
airline industry is 
supersonic travel.

Global Passenger Travel Growth
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Startups like Boom Supersonic are hoping to offer dramatically 
faster flights, for which there is high consumer demand.

Washington D.C. London

3H 55M
Tokyo Honolulu

3H 50M
London Miami

4H 40M

97%

92%

87%



2026 Tech Trends Report 181

Aviation

March 1969
Concorde’s first 
flight

March 1973
US ban on civil 
supersonic 
overland flight

January 1976
Concorde enters 
commercial service

July 2000
Air France Flight 
4590 crash near 
Paris

October 2003
Last commercial 
Concorde flight

September 2014
Boom Supersonic 
founded

October 2020
Boom unveils XB-1 
demonstrator

January 2024
NASA & Lockheed 
roll out the X-59

June 2025
US executive order 
on supersonic 
flight

After air speed records peaked in 1976, companies have been 
rebuilding back to supersonic speeds, first with Boom and then with 
NASA and Lockheed.
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Beyond supersonic advances, drone delivery has also made strides 
in the last decade to become a common part of logistics in the US.

2013
Amazon CEO Jeff 
Bezos announces 
plans for Amazon 
Prime Air, a drone 
delivery service, 
sparking widespread 
interest in drone 
delivery.

2016
Alphabet's 
subsidiary, Wing, 
launches a pilot 
drone program in 
Australia, delivering 
small packages to 
homes in a suburb of 
Canberra.

Zipline begins 
delivering medical 
supplies via drones 
in Rwanda, 
showcasing the 
potential for drones 
to provide life-saving 
services in remote 
areas.

2019
UPS receives FAA 
approval to operate 
a fleet of drones for 
package delivery in 
the US, marking a 
significant milestone 
for commercial 
drone delivery.

2020
COVID-19 pandemic 
accelerates interest 
in contactless 
delivery methods, 
leading to increased 
investment and 
experimentation in 
drone delivery 
solutions.

2021
Drone delivery 
services expand 
globally with 
companies like DHL, 
FedEx, and JD.com 
conducting trials 
and launching 
commercial 
operations in various 
countries.

2022
Regulatory 
frameworks for 
drone delivery 
continue to evolve, 
with governments 
worldwide adapting 
regulations to 
accommodate the 
growing industry 
while addressing 
safety and privacy 
concerns.

2023
Technological 
advancements in 
drone technology, 
including larger 
payload capacities, 
longer flight times, 
and improved 
navigation systems, 
further enhance the 
feasibility and 
efficiency of drone 
delivery services.

2024
Drone delivery 
becomes 
increasingly 
integrated into 
supply chain 
logistics, with drones 
having a clear 
upcoming role in 
widespread last-mile 
deliveries for e-
commerce, 
healthcare, and 
humanitarian aid.
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Internationally, consumer 
sentiment about drone 
delivery is already quite 
positive.

Familiarity with and openness to drone deliveries,

90 92

74

86

65

83

53

37

86

63

81

57

43

79
81

65

Familiarity Willingness to switch Willingness to pay
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The volume of drone 
deliveries is expected to 
grow 10x from 2024 to 
reach over 50 million 
deliveries by 2029. 5 8 13 22 36

59
99

166

281

480

808

+66%

CAGR 
*24-34

63%

77%

65%

72%

64%

North America South America Europe Middle East & Africa Asia Pacific
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Meanwhile, further from 
the ground, orbital 
deliveries via rocket 
launches have increased 
dramatically during a 
commercial and national 
satellite renaissance.

Cold War/Space Race

(1957-1991)

Post-Cold War

(1992-2007)

Commercial + National

Renaissance

(2008-2024)

Space X United States (excluding SpaceX) China Russia Others
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As of May 2025, there 
were an estimated 12,149 
active satellites in various 
earth orbits.

Rendering of satellites in low earth orbit (LEO), geostationary orbit (GEO) and medium Earth orbit (MEO)
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SpaceX is, far and away, the most active launch provider in the 
market, launching 43 times in Q3 2025 alone.

Non-SpaceX U.S. Launches SpaceX Launches

43 Launches 
Each

17 Launches 
Each

6 Launches 
Each
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The majority of spacecraft 
being launched are 
communications related.


For example, in Q3 2025, 
91% of the spacecraft 
launched were 
communications related.

Communication

Science

Technology Development

Remote Sensing

Other

Crew and cargo

91%

1,044
spacecraft 

launched in Q3

1%
<1%

1% 2%
5%
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Starlink satellites now make up 
the majority of satellites in low 
Earth orbit, with over 8,700 
Starlink satellites active and in 
orbit as of October 2025. 
SpaceX has been approved by 
the Federal Communications 
Commission (FCC) to fly up to 
12,000 satellites, and SpaceX 
has said it aspires to eventually 
fly over 42,000.


Starlink serves more than 7 
million subscribers after 
launching in 2021.

Starlink Subscribers Over Time (Feb 2021 - Aug 2025)
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Globalstar, used by Apple for 
satellite connectivity on 
iPhones, utilizes 24 satellites, 
compared to over 8,700 Starlink 
satellites. As of 2025, Starlink 
satellites service customers 
using T-Mobile. 

Other phone manufacturers and 
cell service providers have not 
signed with a satellite service 
provider, leaving the opportunity 
for ongoing competition.

Starlink dominates satellite direct-to-device (D2D) launches

Starlink

349

[90% of total]

Starlink Globalstar (Apple) Lynk AST SpaceMobile



Manufacturing: 
Shifts Across 
Human and Robotic 
Labor
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MANUFACTURING
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Despite increasing productivity 
in manufacturing and other 
non-farm operations in the US, 
the number of people employed 
in these industries has risen 
more slowly. 

Relative Change in USA Non-Farm Employment & Labor Productivity

+89% since 2000

+31% since 2000

Technology Cycles
Minicomputer


/ PC Era

(1981-1994)

Desktop

Internet Era

(1995-2006)

Mobile

Internet Era

(2007-2021)

Al

Era

(2022+)

USA Nonfarm Labor Productivity USA Nonfarm Employment
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Manufacturing employment in 
the US continued to fall in the 
last three years, with over 12 
months of consecutive decline 
in 2023-2024.

-18

ADP SA Private Nonfarm Payrolls Net Chg Manufacturing
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Manufacturing employment as 
a share of total employment has 
been consistently declining in 
the US since the 1980s

0

Employment (million) Share of total employment
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That decline occurred across 
categories outside small 
incremental growth in food and 
mining. From July 2024 to July 
2025, the US lost 100K 
manufacturing jobs.

Metals & Nonmetallic Minerals
Transportation Equipment 
(Cars/Planes/Etc)

Food

Chemicals, Petroleum, & Plastic
Computer, Electronics, & 
Electrical

Machinery

Wood. Paper. & Printing Other
Total Manufacturing 
Employment Growth
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Like many other industrial 
categories, the notable trend 
over the last several decades 
has been the rapid rise of China, 
which overtook the US in 
manufacturing output in the 
early 2010s.

Manufacturing Output, Top 5 Countries (billions)

United 
States

Japan

China

Germany

Italy
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However, the broader trend is 
the increasing decline in 
manufacturing as a percentage 
of GDP across countries, 
including China.

Share of manufacturing in gross domestic product (GDP), 1990 to 2024

United 
States

World

INDIA

UK

China

ITALY
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Industry, including 
manufacturing, mining, 
construction, and utilities has 
increasingly declined, giving 
way to a growing service 
economy.

Distribution of GDP by economic sector in the US

Agriculture

industry

Services
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In the early 2000s, 
manufacturing underwent 
what’s been called the 
“productivity puzzle.” While 
manufacturing employment 
dropped dramatically, 
productivity continued to rise 
until the financial crisis where, 
post-recovery, it plateaued.

8,000

Industrial Production: Manufacturing (NAICS) All Employees, Manufacturing
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One key driver in the 
employment reduction came 
from offshoring through 
geopolitical events like NAFTA 
taking effect and China joining 
the WTO.

Manufacturing Employment (in millions; seasonally adjusted)

NAFTA 
takes 
effect

China 
joins WTO

8



Another driver of the 
manufacturing puzzle was 
the adoption of industrial 
robotics in the US, helping 
support manufacturing 
productivity.
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Annual US Robot Shipments

4,000
5,000

4,800
5,700

7,000
8,000

8,800
7,500

9,000

12,000
14,000

9,500

17,500

21,000



Number of Amazon employees,

per facility

Packages handled by Amazon end-
to-end, per employee

One use case for robotics has 
been ecommerce, where 
companies like Amazon have 
seen per facility headcount 
decline for the last several 
years, while package handling 
volumes continue to increase. 
75% of Amazon's global 
deliveries are assisted in

some way by robotics.
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However, US robotics adoption 
has been eclipsed by China. In 
2020, China surpassed the rest 
of the world combined for the 
number of industrial robots 
installed. Meanwhile, 90% of 
factories in the US still operate 
without robots.
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Number of Industrial Robots Installed

China

USA

Rest of world
(excl. USA 
& China)



Going forward, the

humanoid robotic market 
represents a sizable 
opportunity; estimated by 
some to be capable of 
generating $150B in 
revenue across 100M+ 
units.
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Nasa Robonaut 2

Next Gen ATLAS

Digit

Tesla Optimus v1

Expected arrival

of Optimus v2

Humanoids are

common in manufacturing

and logistics centers

Estimated 
humanoid market 

tops $150 billion

Estimated -

cumulative humanoid

units sold, 100M+

Humanoids begin

household penetration
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Some estimates of humanoid robotic penetration appear 
comparable to early adoptions rates of the automobile.

0%

17
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1893

1910

Commercial auto

sales take off

1 million

cars sold

Gas-Powered Auto Sales Unit Humanoid Sales Unit

2013
Commercial


humanoid sales

take off

Estimated 1 million 
humanoids sold

2030*
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However, humanoid robotics are not without risk. For example, one robotics 
company, Figure AI, was recently sued by a whistleblower, stating the company was 
disregarding safety requirements for a robot that could “fracture a human skull.” 



Across the board, 
automation is expected to 
drive meaningfully positive 
impacts, particularly 
around speed of 
production, delivery, and 
production capacity.
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Impact of automation, by type

54 32

54 43

32 63

35 57

55 31

2 57 28

40 12

Highly positive Positive Neutral Negative Highly Negative



As a result of automation, 
reshoring, and geopolitically-
constrained supply chains, 
inflation-adjusted economic 
output produced by US 
manufacturing has continued to 
rise in a post-COVID recovery, 
though slowly.

2026 Tech Trends Report 208

oNSHORING

Manufacturing Value Added



In addition, private capital 
commitments have 
continued to rise across 
critical industries like 
semiconductors and 
energy.
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Private manufacturing investment announcements by sector

Semiconductors Electronics Pharma Batteries/EV Clean Energy Mfg



In particular, 
semiconductor 
manufacturing has driven 
an outsized portion of 
manufacturing investment 
like construction spending, 
spurred by policies like the 
US CHIPS Act.
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Value of private construction put in place for manufacturing monthly at a 
seasonally adjusted, annualized rate (Billion US$)

computer, electronic,

and eletrical manufacturing

rest of manufacturing sectors



US jobs coming from 
reshoring and foreign 
direct investment (FDI) 
have continued to rise 
significantly over the last 
several years.
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oNSHORING

Reshoring + FDI



In particular, jobs are being 
reshored from countries 
like South Korea and 
China in particular, partly 
as a result of 
deglobalization.
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oNSHORING

35.5%

14.9%
12.2%

7.5%

6.1%
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6.
1%

3.3%

5.4
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3.1%

South Korea

China

Germany

France

Japan
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Canada
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Defense: The Rise 
of Global Conflict & 
The Assets To 
Respond
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Defense
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Global conflict

Global conflict is reaching levels that haven't been seen in over

50 years.

Number of Conflicts (1975-2024)

State-Based Violence Non-State Violence One-Sided Violence
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Battle-related deaths are reaching comparable highs to the 1970s and 1980s, but 
the number of conflicts across both civil and internationalized civil conflicts are 
dramatically higher than have been seen since World War II.

Global conflict

Colonial conflict Civil conflict Interstate conflict Internationalized civil conflict Battle deaths



Ukraine and Israel, in particular, 
drove an outsized portion of the 
battle-related deaths over the 
course of 2023 and 2024.
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Global conflict

Ukraine Israel Sudan Ethiopia Myanmar

Somalia Burkina Faso Syria Pakistan Other
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In 2019, none of the top 10 global risks included conflict. By 2025, 
almost 33% of respondents saw some kind of geopolitical conflict 
as the most likely global risk.

Global conflict

Top Global Risks, 2019 Top Global Risks, 2025

1 Extreme weather events

2 Failure of climate-change mitigation and adaptation

3 Natural disasters

4 Data Fraud or theft

5 Cyber-attacks

6 Man-made environmental disasters

7 Large-scale involuntary migration

8 Biodiversity loss and ecosystem collapse

9 Water crises

10 Asset bubbles in a major economy

Risk categories Economic Environmental Geopolitical Societal Technological



Trump calls for 
tighter tariffs

US warns China over 
South China Sea

US-China Tension (UCT) Index
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US-China conflict is the most formidable threat to global stability.

Global conflict

Belgrade Embassy 
bombing

U.S.-Sino Spy Plane Standoff 
Hainan Island incident

China becomes the largest US 
creditor; Criticism over human rights 
and pollution during Beijing Olympics

US files WTO case against 
China; South China Sea standoff

US labels China a 
currency manipulator

Trade war 
escalates

Arrest of Huawei 
executive

Blame each other for COVID

Yellen/Kerry 
visits

Spy balloon

Ukraine
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Chinese violations of the air defense identification 
zone (ADIZ) around Taiwan continue to increase.

Global conflict

Chinese ADIZ Violations Over Time



China is increasingly using 
maritime militia, presented as 
"fishing" vessels, to project 
power around Taiwan.


This makes the US Indo-Pacific 
Command (INDOPACOM) an 
increasingly critical conflict 
surface area, reinforcing the 
need for long-range and 
maritime capabilities over more 
traditional land-based European 
systems and counter 
insurgency platforms. Visual representation of vessel movement data around Taiwan
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Global conflict



The US peaked in terms of 
global manufacturing 
share in the 1950s; China 
has been on a comparable 
rise of the last 25 years.
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Munitions

1860

US Share Global Manufacturing China Share Global Manufacturing



Unfortunately, America’s 
rapid deindustrialization 
has resulted in critically 
low levels in its munitions 
arsenal.
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Munitions

System Manufacturer Status of Production Line Status of U.S. Inventory

Javelin Anti-Armor 
Systems

Raytheon/Lockheed 
Martin

Active Low

Stinger anti-aircraft 
systems

Raytheon Semi-active Low

155 mm howitzers BAE Systems & others Semi-active Low

155 mm artillery rounds General Dynamics & others Active Low

Excalibur precision-guided 
155 mm rounds

Raytheon Active Medium

Counter-artillery radars Raytheon Active Low

M113 armored personnel 
vehicles

BAE Systems Closed Medium

105 mm howitzers Rock Island Arsenal Closed Medium

105 mm artillery rounds BAE Systems & others Active High

Harpoon coastal defense 
systems

Boeing Active Medium

High Mobility Artillery 
Rocket Systems (HIMARS)

Lockheed Martin Active Medium

Small arms ammunition Various manufacturers Active High



For example, in a 
hypothetical air campaign 
over Taiwan, the US’s 
arsenal of long-range 
missiles could be 
completely depleted in 
about eight days.
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Munitions

Inventory of JASSM, JASSM-ER, LRASM



In addition, our ability to 
replenish our arsenal is 
riddled with supply chain 
delays that would further 
exacerbate munitions 
shortages.
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Munitions

Missile type
AVG. LEAD TIME: 23 months
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Munitions

Number transferred to Ukraine Production rate (year) Manufacturing lead time (months) Production time (months) Total time to rebuild (months)

155 mm ammunition (recent rate) 1,074,000 93,000 Inventory rebuild not possible because of U.S. training requirements

155 mm ammunition (surge rate) 1,074,000 240,000 12–18 44 59 (5 years)

155 mm precision munition—Excalibur (recent rate) 5,200 1,000 22 56 84 (7 years)

155 mm precision munition—Excalibur (surge rate) 5,200 2,400 22 23 48 (4 years)

Javelin (recent rate) 8,500 1,000 24 12 149 (~8 years)

Javelin (surge rate) 8,500 2,100 24 12 56 (~5.5 years)

HIMARS (recent rate) 20 20 26 12 37 (3 years)

HIMARS (surge rate) 20 72+ 26 5 30 (2.5 years)

GMLRS (recent rate) “Thousands” 5,000 17+ ? ?

GMLRS (surge rate) “Thousands” 10,000+ 26 ? ?

Stinger (recent rate) 1,600 100? 24+ 192 216 (18 years)

Stinger (historical rate) 1,600 350? 24+ 55 79 (65 years)

Unlikely to rebuild inventories within 5 years Inventory replacement within five years at low risk Rebuilding timeline unclear but substantial risk of low inventories and long replacement cycles

As a result, the US would struggle to replace the 
majority of its munitions sooner than five years in any 
given conflict.



One crucial bottleneck is 
the production of solid 
rocket motors (SRMs). The 
US only has two 
established SRM vendors 
and one emerging vendor.
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Munitions

115,000

13,000

6,000*

Annual SRM Production



China has built dominant 
industrial capacity, 
particularly in casting and 
forging required for ships’ 
hulls, missile bodies, etc.



China produces more 
casted products than the 
next nine countries 
combined and 5x the 
capacity of the US.
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Munitions

Casting Production by Country

CHINA
51.95 MMT

INDIA
11.31 MMT

United States
9.75 MMT

Russia
4.2 MMT

Germany
3.48 MMT

Japan

3.45 MMT

Mexico

2.86 MMT

Brazil

2.07 mmt

italy

1.55 mt
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Munitions

Missile Name Class Range Status

DF-11 SRBM 280 - 300 KM Operational

DF-12 / M20 SRBM 280 km Operational

DF-15 SRBM 600 km Operational

DF-16 SRBM 800–1,000 km Operational

DF-17 HGV 1,800–2,500 km Operational

DF-21 MRBM 2,150 km Operational

DF-26 IRBM 4,000 km Operational

DF-31 IRBM 7,000–11,700 km Operational

DF-4 IRBM/ICBM 4,500–5,500 km Operational

DF-41 ICBM 12,000–15,000 km Operational

DF-5 ICBM 13,000 km Operational

HN 1 Cruise Missile 50–650 km Operational

HN 2 Cruise Missile 1,400–1,800 km Operational

HN 3 Cruise Missile 3,000 km Operational

JL-2 SLBM 8,000–9,000 km Operational

YJ-18 Cruise Missile 220–540 km Operational

Operational 100%

Missile Name Class Range Status

ALCM ALCM 950–2,500 km Operational

ATACMS SRBM 165–300 km Operational

FGM-148 Javelin ATGM 2.5–4.5 km Operational

Harpoon ASCM 90–240 km Operational

Hellfire ASM 7–11 km Operational

JASSM / JASSM ER ALCM 370–1,000 km Operational

Lance SRBM 130 km Obsolete

Minuteman I ICBM 10,000 km Obsolete

Minuteman II ICBM 12,500 km Obsolete

Minuteman III ICBM 13,000 km Operational

Peacekeeper ICBM 9,600 km Obsolete

Pershing 1 SRBM 740 km Obsolete

Pershing 2 MRBM 1,700 km Obsolete

SM-62 Snark ICBM 10,186 km Obsolete

SM-65 Atlas ICBM 14,000 km Obsolete

SM-78 Jupiter MRBM 2,400 km Obsolete

Titan I ICBM 10,000 km Obsolete

Titan II ICBM 15,000 km Obsolete

Tomahawk Cruise Missile 1,250–2,500 km Operational

Trident D5 SLBM 12,000 km Operational

Operational 45%

China has maintained a more operational state-of-
the-art arsenal compared to the US, with 100% of its 
capacity operational compared to 45% for the US.

China United States
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Munitions

China is also rapidly growing missile production capacity. One 
investigation found that 60% of 136 facilities connected to Chinese 
missile production have showed signs of expansion adding 2 million 
square meters between 2020 and 2025.

Satellite imagery of Chinese missile site expansion Satellite imagery of Chinese missile site expansion



China, the US, Australia, 
Japan, and India are 
among the countries 
leading development of 
more advanced 
hypersonic weapons.
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Munitions

Global Hypersonic Weapons Development

Developing hypersonic weapons technology Conducted research or testing related systems



The US has been 
transitioning its naval fleet 
to emphasize (1) smaller 
surface and amphibious 
ships, and (2) significantly 
more unmanned vehicles
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Shipbuilding

2016 2023 Change

Ballistic missile submarines (SSBNs) 12 12 0

Attack submarines (SSNs) 66 66 0

Aircraft carriers (CVNs) 12 12 0

Large surface combatants (i.e., cruisers, destroyers) 104 87 -17

Small surface combatants 52 73 21

Larger amphibious ships 38 31 -7

Smaller amphibious ships 0 18 18

Combat Logistics Force (CLF) ships 34 46 12

Command and support ships 37 36 -1

Subtotal battle force ships (i.e., manned ships) 355 381 26

LUSV and MUSV (Large and Medium Unmanned 
Surface Vehicles)

0 78 78

XLUUV Extra Large Unmanned Underwater Vehicles 0 56 56

Subtotal large unmanned vehicles 0 134 134
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Shipbuilding

However, shipbuilding capacity in the US has been significantly 
constrained given limited shipyard capacity, particularly in 
comparison to China
.

United States

China

<200
U.S Flag Oceangoing Vessels

Fleet

>7,000
Chinese Flag Oceangoing Vessels

<5
Orders (2023)

Shipbuilding

>1,700
Orders (2023)

<153,000
U.S. Workers

Shipbuilding

Workforce

>600,000
Chinese Workers

<12,000
Merchant Mariners

Mariners/

Seafarers

>1.7 Million
Seafarers



The 10 major shipyards in 
the US only produce 
~0.04% of global output
.
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Shipbuilding

WYOMING

Vigor Industrial

Portland

Hanhwa Philly

Shipyard

Newport News

Shipbuilding

Bath Iron Works

General Dynamics

NASSCO

Fincantieri Bay

Shipping Company

BAE Systems

Southeast Shipyards

Austal USA

Pearl Harbor

Naval Shipyard

Ingalls Shipbuilding

Fincantieri Marinette

Marine



Meanwhile, just one of 
China’s 13 major shipyards 
has more capacity than 
the entire US.




In addition, China is 
planning to increase its 
shipbuilding capacity by 
80% by 2027.
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Shipbuilding



Already, China’s overall 
shipbuilding capacity has 
grown to 200x that of the 
US.
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Shipbuilding

= 100,000 Gross Tons



China has become the 
dominant shipbuilding 
power globally; growing 
from ~10% of global 
orderbook share in 2000 
to over 60% by 2024
.
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Shipbuilding

Orderbook Share of major shipbuilding countries

% China to World % Japan to World % S. Korea to World
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Shipbuilding

In addition to new shipbuilding capacity, the US Navy is 20 years behind on 
maintenance work, forcing them to decommission viable ships. 



As a result, even as the Navy attempts to purchase 364 ships over the next 30 
years, it would only increase its fleet from 296 to 390 total. 


Purchases

Combat ships Combat logistics and support ships

Actual Under the navy’s plan

Inventories

SSBNs

Attack submarines, SSGNs, and 
large payload sbmarines

Aircraft 
carriers

Goal of 381 ships

Actual Under the navy’s plan

Large surface combatants

Small surface combatants and 
mine countermeasures ships

Small amphibious warships

Large and midsize amphibious warships

Combat logistics and support ships
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Shipbuilding

Planned shipyard development and expansion in the US over the 
next five years is expected to reach over $200 billion, both 
domestically and via allies.

Solano Shipyard Port Alpha Project Maeve Hanwha Ocean Austal USA



Medicine & 
Healthcare
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IV. Medicine & Healthcare

Medicine & Healthcare

Biotech Manufacturing

Current Capacity

Alternative Approaches

Shift from Pharma to Biologics

GLP-1s

Breakthrough Biologics

Human Augmentation

Gene Therapies

Longevity

Brain-Computer Interfaces

Healthcare

State of Healthcare

Chronic & Communicable Diseases

AI For Medicine



Biotech Manufacturing: 
Current Capacity, 
Alternative Approaches
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BIOTECH MANUFACTURING



While the US remains the 
global leader in first 
approvals of new drugs, 
China’s new drug 
development and approval 
is rapidly catching up, with 
only 5% fewer new 
approvals in 2024. 
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Current Capacity

Regional distribution of first global approvals of innovative drugs 
(2015-2024)
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This trend is supported by 
an increase in trials of 
drugs developed by 
companies headquartered 
in China, which now 
comprise 28% of new drug 
trial starts.
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Current Capacity

Number of Phase I to III trial starts based on company headquarters 
location, 2008-2023

38%

37%

38%

33%

27%
28%

23%

22%

11% 14%

8% 5% 4%

4%4%4%4%

3%

34%
29%

US Europe Japan China South Korea Other
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Current Capacity

This increase in China-based trials is emphasized in the share of total global 
pharmaceutical trials taking place in China versus other nations, given faster 
recruitment timelines and different regulatory requirements.

Country utilization as percent of trial country-uses 2019 and 2024

-12%

+7%

+5% +66%

-28%

+12%
-12%

+4%

2019 2024

Median time to recruit patients for trials

China

China

China

China

Us

Us

Us



This growth has led to 
China surpassing the EU in 
numbers of both 
expedited drug review 
approvals from regulators 
and in innovative drugs 
entering development. 
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Current Capacity

Annual number of innovative drugs receiving expedited reviews from top 
regulators

US
100

EU

28

China

33

Annual share of innovative drugs entering development, by country



At the same time, China’s 
role in global drug 
manufacturing has grown, 
making it the second 
largest producer of drugs 
after India.
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Current Capacity

Active API Drug Master Files

17% other

42% EU

18% United States

5% China

19% India

50% India

32% China

4% US

10% EU

4% Other
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Current Capacity

Large pharmaceutical deals are increasingly funded by Chinese 
investors, with 38% of deals over $50 million originating from China 
in 2025.

The country is becoming a key hunting ground for novel therapies

Ex-China deals with ≥$50 million upfront China-originated deals with ≥$50 million upfront

Share of global Big Pharma deals with $50M+ upfront originating from 
China- Deal Count

4% 5% 3%

19%
27%

38%



In efforts to remain competitive, US 
biotech investors are turning to 
alternative drug development and 
pharmaceutical manufacturing 
approaches. 


Varda offers one such approach 
with zero-gravity manufacturing. 
Varda’s platform is launched into 
orbit, grows drug protein crystals in 
zero gravity, allowing for higher 
successful formation rates, and 
then returns the platform to Earth. 


Varda successfully grew ritonavir 
on its maiden mission 2024 and 
launching several additional 
successful missions in 2025. 
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Alternative Approaches

Varda employees inspect payload at Wendover Airport in Utah after it returns from space
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Alternative Approaches

Proponents of AI for drug discovery aim to reverse the “Eroome’s 
Law” phenomenon, which describes the rising costs of drug 
discovery and manufacturing.

FDA requires evidence of efficacy

Recombinant protein drugs & 
the birth of "Biotech"

Human genome project
Orphan & oncology focus

Computer Aided Drug Design clams 
"industrial revolution”

Backprop’

networks

LSTU networks

Deep learning

Recursion* expects 100 
drugs within 10 years

$18bn invested in "AI First" 
biotech firms

“Benevolent AI has created a 
bioscience machine brain... to 
discover new medicines and 

cures for disease”
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Alternative Approaches

Cell and protein-folding 
models benefit from the 
growth of AlphaFold DB, 
DeepMind’s protein-
folding prediction arm, 
which has seen a massive 
rise as a public protein 
science database. UniProt AlphaFold DB PDB
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Alternative Approaches

Like DeepMind, OpenAI 
has also turned to biology-
focused modelling, 
building its first biology 
model through a 
partnership with Retro 
Biosciences. This model 
helped develop proteins 
that increase successful 
stem-cell reprogramming 
rates by 50%. 

Percentage of cells expressing marker

2%
4%

16%

0%

46%

Pilot RetroSOX RetroKLF
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Alternative Approaches

At the same time, few AI-
discovered drugs have 
reach late-stage clinical 
trials or launched. 

Al-discovered molecules in clinical trials*

Launched Phase 1 Phase 2 Phase 3
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Alternative Approaches

Drugs that have advanced 
to Phase II testing have 
only slightly higher 
success rates than 
traditionally developed 
drugs.

Parameter Improvements

89%

52%

37%

7%

15%

91%

28%

41%

3%

21%

14%

AI Discovered Traditional Improvement
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Alternative Approaches

Investment in R&D for AI in 
drug development has 
failed to keep pace with 
overall AI investment. 

$6.4B

$4.8B

$3.0B

$3.8B

Funding

$1.2B



Shift From 
Pharmaceuticals to

Biologics: GLP-1s, and

Breakthrough Biologics
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Shift From Pharmaceuticals to Biologics
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GLP-1s

GLP-1s are among the most successful drugs of the 21st century, 
as measured both by efficacy and adoption rates.

Growth and Timescale of Medical Publications
Half-life of GLP-1RA

2.4h
11-13h

2-4H 2-4h
6-8h

108-112h

144-168h

GLP-1 GLP-1RAs Clinical Trial

GLP-1 drug sales


hit $22 billion (2022)

Semaglutide was


approved by the FDA


(2021)

Liraglutide was


approved by the


FDA (2010)
Exenatide became the


first FDA-approved


GLP-1 analog (2005)
Liraglutide began


clinical trial (2000)

Dual agonists


showed enhanced


therapeutic effects


(2009) Triple agonists showed


superior weight loss in


mice (2014)

Exendin-4 was


extracted from Gila


monster venom (1991)

GLP-1 and GLP-2 hormones


were identified through gene


sequencing (1983)

A glucagon-like 
sequence was 

identified in fish (1982)

GLP-1(7-36) was 
confirmed (1987)

GLP-1(7-37)


was identified in


intestine (1983)

The first clinical trial of


an oral diabetes drug


based on GLP-1 (2021)

Dual agonists' first


clinical trial (2018)



The market for GLP

has grown dramatically, 
and is predicted to 
continue growing at over 
10% annually, with 18% of

US adults now taking

a GLP-1 medication

of some form.
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Global Net Sales: Branded Anti-Obesity Drugs

1.0 1.5
2.5

6.0

10.1

15.4

21.4

26.1

32.5

36.7

40.2

Saxenda (liraglutide) Tirzepatide Contrave (bupropion)

Oral semaglutide 50mg BBG Consensus Wegovy (semaglutide)

Qsymia (phentermine) Belviq (lorcaserin) CagriSema

BBG Consensus

GLP-1s



GLP-1s have become

some of the highest

selling drugs worldwide,

and are expected to

lead new prescription

drug sales into 2026.
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Top 2025 Drugs by US Sales ($M)

Oncology GLP-1 Immunology Anticoagulant SGLT2 Cardiology

Neurology Vaccine

GLP-1s



Despite widespread popularity, 
many users of GLP-1s have 
stopped prescriptions due to 
intolerable side effects. The split 
between those who have 
stopped GLP-1 use that have 
regained weight previously lost 
and those that have continued 
to lose weight is roughly even.
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Proportion of Patients by Weight Change After Stopping Semaglutide

100%

16%

68%

10%

6%

100%

47%

19%

6%

7%

100%

39%

20%

9%

9%

100%

34%

20%

11%

11%

100%

30%

20%

12%

13%

100%

26%

20%

14%

14%

100%

25%

19%

15%

15%

100%

23%

18%

16%

15%

100%

22%

17%

18%

17%

100%

21%

17%

18%

17%

100%

20%

18%

18%

18%

100%

20%

17%

19%

Complete Regain
100% weight regain or more

Some Regain
25% to 99% weight regain

Maintained Loss
Between 24% regain & 25% more loss

Additional Loss
26% to 100% more weight loss

Doubled Loss
More than 100% additional loss

GLP-1s
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Former users report cost as one of the major blockers 
to continued usage, along with side effects, 
medication shortages, and difficulty losing weight.

If you used to take a GLP-1 medication (e.g., Ozempic, Wegovy) for weight loss but no longer do, what were your reasons for stopping? 
Select all that apply. (Among former GLP-1 Users)

31%

27%

25%

22%
20%

20%

29%

25%

25%

23%23%

22%

20% 20%
20%

20%

22%

27%

Cost / insurance coverage Achieved weight loss goals Negative side effects Stopped losing weight Shortage / difficult to access Other reason

GLP-1s



Despite these side effects, 
researchers have observed 
unexpected benefits from 
GLP-1s, including decreased 
atherosclerosis, metabolic liver 
disease, Alzheimer's

disease, Parkinson's disease, 
and substance use disorders, 
among other benefits.
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GLP-1s



Given the significant share 
of the population taking 
the medication, GLP-1s are

expected to impact the 
size and characteristics of 
the US food market.
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80%
of US adults taking drugs such as Ozempic

say their eating habits have changed “a lot”

51%
of Ozempic users are snacking less

44%
of Ozempic users are cooking

at home more frequently

45%
of Ozempic users are using portion

control as a weight loss tool

GLP-1s



2026 Tech Trends Report 263

Change in Restaurants People on Weight-Loss Drugs Visit Change in Foods People on Weight-Loss Drugs Eat

7% 34% 59%

3% 37% 61%

7% 24% 70%

3% 23% 74%

3% 20% 77%

54% 39% 7%

44% 42% 14%

38%% 48% 14%

15% 57% 28%

13% 49% 38%

10% 46% 45%

6% 47% 47%

8% 38% 53%

8% 31% 61%

6% 27% 67%

4% 31% 66%

4% 27% 69%

4% 26% 70%

6% 23% 72%

More Frequently About as Frequently Less Frequently Consuming More Consuming About The Same Consuming Less

GLP-1 users have reported eating less overall, eating 
out less frequently, and shifting to healthier diets. 

GLP-1s
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Revenue from drugs still under patent after 10 years (%)

Despite the success of drugs like GLP-1s and GLP-1RAs, pharmaceutical 
manufacturers expect overall revenue decline as many drug patents expire. 10% 
of 2024 pharmaceutical revenues are expected to remain under patent in 2034.

Historical

average (23%)

Only 10% of 2024

revenues are from 
drugs expected to 
remain under 
patent in 2034

Breakthrough Biologics
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Breakthrough Biologics

NME Biologic Percent biologics

Given the slow development timelines of traditional pharmaceuticals, drug

evelopers are increasingly turning their focus to biologics (biologically derived

drugs like antibody therapeutics) as opposed to smaller molecules.
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Biologics have faster 
timelines to FDA approval 
than small molecules, but 
are more expensive and 
more challenging to 
develop.
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Breakthrough Biologics

Merck Index Method

Small molecule Biologic



Biologics, including 
antibodies, are among the 
top three innovative 
priorities for nearly 50% of 
drug developers.  
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Breakthrough Biologics
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76%   53% of large and mid-cap pharmaceutical leaders, respectively, 
are focused on next-generation antibodies

Q: What are your top three innovative, disruptive technological priorities for the next 12 months? 
 (Select top three)



Human Augmentation: 
Gene Therapies, 
Longevity, Brain-
Computer Interfaces
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Human Augmentation
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Gene Therapies

As the cost of genetic 
sequencing has fallen, 
genetic therapies and 
testing have become more 
approachable for both 
startups and 
establishment medicine. 


Cost of sequencing a full human genome
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Gene Therapies

Federal grant awards for 
genetic editing research 
have increased 40% 
annually, even as public 
opinions on genetic 
editing applications are 
mixed.


Annual Number of Awards Annual Budget Amount
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Gene Therapies

Americans lean towards feeling that embryonic testing 
for gene editing applications is not appropriate.


Americans who are more familiar with gene editing are more inclined to anticipate positive 
as well as negative effects from widespread use of gene editing

Heard a lot about gene editing Heard a little about gene editing Heard nothing at all about gene editing

Will pave way for new medical advances that 
benefit society

36 16 16

Will help people live longer and better quality 
lives

34 13 14

Inequality will increase as it will only be available 
for the wealthy

64 59 53

Even if used appropriately by some, others will 
use in morally unacceptable ways

65 54 52

Will be used before we fully understand effects 
on health

54 46 43
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Gene Therapies

Despite public uncertainty 
around genetic testing or 
selection, the genetic 
testing market for pre-
implantation embryos is 
expected to grow over 
10% annually through the 
next decade. 


$1.3B

Preimplantation Genetic Testing Market

MEA Latin America Asia Pacific Europe North America
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Longevity

Like genetic testing and editing, funding for longevity 
research has continued to grow. The market is projected 
to reach over $38 billion by 2029. 


CAGR 6.30%

Longevity Start-ups by Total Funding

$5.6B

$1+B

$536M

$180M

$160M

$130M



2026 Tech Trends Report 274

Brain-computer interfaces

Funding for Brain 
Computer Interfaces 
(BCIs) has grown across 
devices for medical, 
research, and consumer 
use cases. 

Funding for Invasive Neural Interfaces

Axorus

Iota 
Biosciences Nexeon 

Medsystems

Second

Sight

Bionic

Vision

Neuros

Medical

Paradromics
GTX Medical

Neuralink

CVRx

Neurospace

Nevro

In testing FDA Approved



2026 Tech Trends Report 275

Brain-computer interfaces

Neuralink is the most well-funded company in the BCI space, 
and has completed 3 BCI implants in patients, and found 
increases in usage over time across the board.


Monthly hours of independent BCI use in 2024 Funding (Million USD) for BCI and neural interface companies since 2010
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Healthcare: State of 
Healthcare, Chronic & 
Communicable 
Diseases, AI for 
Medicine
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Healthcare
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State of Healthcare

Global healthcare 
expenditure varies by 
multiple orders of 
magnitude. Total spending 
per person is higher in the 
US than in any other 
country.


Total health spending per person, 2023

No data $0 $50 $100 $250 $500 $1,000 $2,500 $5,000 $10,000
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State of Healthcare

High income countries spend disproportionately more on 
healthcare relative to their share of global population, with 80% 
of total health spending in high income countries.

Global spending on health Global population

Low Lower-middle Upper-middle HighIncome group
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State of Healthcare

Adjusted for inflation, total 
US healthcare spending 
has increased by nearly 
400% since 1970. 


Total National Health Expenditures, US dollars, 1970-2023

Total national health expenditures Constant 2023 dollars
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State of Healthcare

Despite increased 
spending on healthcare, 
US life expectancy still 
falls below other high-
income developed 
countries. 

Life expectancy

70

Australia Germany Japan United Kingdom United States



As global life expectancy increases on average, the share of the 
population above retirement age (65) has increased to nearly 20%, 
and is projected to reach nearly 25% by 2050. 
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Life expectancy

High-and-upper-middle-income countries Middle-income countries Low-income countries

% United States population aged 65+

8%
9%

10%
11.3%

12.5% 12.4%
13.1%

16.4% 16.8%
17.2% 17.7%

20.6%
22%

22.8%

State of Healthcare
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Chronic & Communicable Diseases

One factor driving 
increased life 
expectancies is the 
decline of communicable 
disease, infections, 
nutritional deficiencies, 
and maternal/neonatal 
disorders. 

Disease burden from communicable, maternal, neonatal and nutritional 
diseases, World

Respiratory infections and TB Maternal disorders Other infectious diseases

HIV/AIDS and STIs
Malaria & neglected tropical 
diseases

Enteric infections

Neonatal disorders Nutritional deficiencies
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Chronic & Communicable Diseases

Similarly, drug overdoses 
have declined after rising 
for nearly a decade. 
Despite this decline, 
spending on drug control 
functions has continued to 
rise. 

United States, federal spending on drug control by function, $bn

Prevention Treatment Supply reduction

Drug overdose 
deaths, past 12 
months:
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Chronic & Communicable Diseases

Unlike communicable 
disease and drug 
overdoses, incidence of 
obesity and diabetes have 
steadily risen.

Change since 1990 in share of U.S. adults with each chronic condition

Obesity

Diabetes

Hypertension



Cancer rates have fallen among all adults except younger adults 
(aged 15-39), for which they have increased 35% since 1975. 
Gastrointestinal cancers are increasing most in young people.

Cancer rates are rising among young adults, but mortality has stayed flat US, colorectal cancer, average annual % change in incidence, 2000-19

Chronic & Communicable Diseases
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AI For Medicine

Researchers are optimistic that AI will boost healthcare efficiency. Current tools 
already help with visit notes, and some LLMs outperform doctors on diagnostic 
tests, though they are not yet standard in clinical practice.

Unique Kaiser Permanente Physicians Ever Using Al Scribe & Cumulative 
Number of Scribe Visits

LLM performance in clinical diagnosis



Digital Interfaces 
& Experience

2026 Tech Trends Report 287



2026 Tech Trends Report 288

V. Digital Interfaces & Experience

Digital Interfaces & Experiences

Screen Time

Advertising

Subscriptions

Mental Health

Alternative Consumer Hardware

Virtual Reality

Augmented Reality

AI Hardware

Digital Trust

Media

Deepfakes

The Loneliness Epidemic

Isolation

Family Formation

AI Companions



Screen Time: 
Advertising,

Subscriptions, and 
Mental Health
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Screentime



Advertising

Screen time varies by 
generation, with younger 
consumers spending more 
time using screens. 
Millennial and Gen Z 
consumers spend the 
most time on 
smartphones, while Gen X 
and Boomers spend the 
most time watching TV.

2026 Tech Trends Report 290

Screen time by device by generation

Smartphone

Desktop

Laptop

Tablet

Connected TV

Gen X

4H 6M

2H 4M

2H 33M

1H 34M

2H 55M

Millenial

3H 57M

2H 4M

2H 24M

1H 1M

3H 4M

GenX

3H 5M

1H 38M

2H 10M

0H 51M

3H 12M

Boomers

2H 8M

3H 5M

1H 44M

0H 46M

3H 33M

0h-1h 1h-2h 2h-3h 3h-4h 4h+



Advertising

Across all adults, 
smartphones and TV make 
up over half of total 
screetime. Laptops, 
desktop computers, and 
tablets make up the 
majority of the remainder.
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How much time is spent on each device?

1H 5M

1H 5M

1H 52M

2H 13M 3H 11M

3H 14M



Average time spent by internet activity

Advertising

Across devices, streaming 
TV shows is the most 
popular use of screentime, 
followed by browsing 
social media. 
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Advertising

Increasing numbers of 
consumers use LLM 
chatbots, like ChatGPT, 
and use them for longer 
each day. 
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Minutes per Day that USA Active Users Spend on ChatGPT App

+202%



Advertising
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Globally, Facebook, YouTube, and Instagram are the most popular 
social media platforms based on user count. Users spend the most 
time per day on TikTok, followed by YouTube and Instagram. 

Most popular social media platforms

3.07 B

2.53 B

2 B

1.59 B
1.38 B

0.95 B
0.85 B

How much time do users spend on apps?



Advertising
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Users make attempts to disconnect from apps that they spend the 
most time on, though such attempts haven’t changed the picture of 
overall usage. 

Avg. Monthly Searches on Screen Time ReductionUser Time Spent on TikTok Is Falling-but It's Still Ahead of Other Social 
Networks

Tiktok Instagram Facebook Snapchat



Advertising

The most-used social 
media platforms, TikTok, 
Instagram, and YouTube, 
all make digital videos 
available to users via 
curated feeds. Over time, 
users spend more of their 
day consuming such 
videos. 
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Average Daily Time Spent on Digital Videos (2021-2025)
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Advertising
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Overall average time spent using mobile devices has already surpassed time spent 
watching TV among adults. Analysts predict that time spent watching YouTube 
will exceed time spent watching linear TV for children next year. 

TV and Mobile Devices: Average Time Spent in the US, 2014-2021
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2:49

3:08

3:25
3:35 3:35 3:29 3:22
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TV Mobile devices

YouTube Will Overtake Linear TV in Viewership Among US Children by 2026

69.5%

55.2%
56.3%

56.9%
57.6% 58.0%

58.3%

58.6%

62.9%

60.9%

58.9%

57.0%

66.7%
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Advertising

In line with this shift, 
advertisers in the US now 
spend more on social 
media video advertising 
than traditional TV 
advertising.
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US Advertisers Will Spend Over $10 Billion More on Social Video Than 
Linear TV in 2025

$70.59

$6.92
$10.86

$16.74
$20.00

$23.38
$28.79

$51.51

$62.01

$52.25
$40.20

$31.10

$24.15

$15.31
$11.29

$66.64

$58.58 $59.69

$33.35

$61.76
$65.66

Social video ad spending Linear TV ad spending Connected TV (CTV) ad spending



Subscription

Subscriptions to content 
make up the largest 
subsection of consumer 
subscriptions. 



Music and video content is 
the most popular 
subscription category, 
with Spotify and Netflix 
leading in subscriber 
count. 
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Subscribers in Millions and Revenue in USD Billion
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Subscription

While they have fewer 
subscribers, mobile 
gaming subscriptions now 
comprise the largest share 
of overall gaming revenue. 
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The Rise of Mobile Gaming: Platform Revenue Evolution (1990-2025)

19% India

Iphone launch

Mobile becomes 
largest platform

Console PC Mobile



Subscription

Mobile games have 
historically made up more 
than half of mobile app 
revenue, though this share 
flipped in 2025 with the 
rise of AI chatbot apps. 
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App and game revenue 2016 to 2025 ($bn)

Gaming Non-gaming



Mental health

Just since 2022, the 
percentage of US teens 
who see social media as 
mostly negative has 
increased to 48%, up from 
32%, while the percentage 
of people who believe 
social media has a mostly 
positive effect has 
dropped to 11%
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48% of teens say social media harm people their age, up from 32% in 2022
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Mental health

In particular, US teens say 
that social media 
negatively impacts their 
sleep, productivity, and 
mental health. Though 
teens continue to believe 
that social media 
positively impacts their 
friendships.
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Mental health

Mental health issues may 
be less common, but more 
acute, in interactions with 
AI chatbots. Incidents of AI 
psychosis have prompted 
researchers to evaluate 
the extent to which 
various models encourage 
delusional ideas from 
users. 
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Models vary in how much they confirm the user's delusions

Anthropic DeepSeek Google Moonshot AI OpenAI xAI



Alternative 
Consumer 
Hardware: VR, AR, 
& AI Hardware

2026 Tech Trends Report 305

Alternative Consumer Hardware



Virtual reality

VR Headset sales have 
declined for four 
consecutive years.
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Global VR headset sales by company

Valve Samsung Microsoft HTC Google

Bytedance VR - other Sony Meta Apple



Virtual reality
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Meta’s Metaverse has continued to lose money for the company, 
impacting the company’s bottom line even as resources and 
personnel have been redirected away from the Reality Labs division.

Operating loss of Meta's Reality Labs division

-$4.5B

-$6.6B

-$10.2B

-$13.7B

-$16.1B

-$17.7B

Meta's quarterly operating profit/loss, by segment

Facebook/Instagram/WhatsApp Reality Labs (Metaverse) Meta's operating margin



Virtual reality

In December 2025, Meta 
announced a 30% 
reduction to its Metaverse 
budget, and cut 331 
workers in January 2026, 
focusing Reality Labs on 
its existing use cases 
within gaming.
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Virtual reality

Sales of VR headsets 
declined for three 
consecutive years 
including 2024, falling 12% 
in 2024, even as 
augmented reality glasses 
continue to grow. 
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Augmented Reality Extended Reality Mixed Reality Virtual Reality



Augmented reality

In 2025, Meta announced the Ray-
Ban Meta Display AR glasses, along 
with a wristband for gesture 
control. This release follows Meta’s 
Project Orion, a more ambitious 
version of AR glasses with eye 
tracking and spatial awareness.



Apple announced plans for AR 
smart glasses to complete with 
Meta’s Orion glasses after pausing 
development on its next-gen Vision 
Pro VR headset. 



Amazon is also reportedly pursuing 
consumer AR glasses, code-named 
Jayhawk, expected to be released 
in 2026 or 2027.
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Ray-Ban Meta Display AR Glasses



Augmented reality

As the augmented reality 
market grows, hardware 
and software dedicated to 
specific enterprise use 
cases have proliferated. 
Medical professionals, 
tradespeople, and 
consumer devices are now 
available, and expected to 
reach 2.6 billion people by 
2027.
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AR Market Segmentation by Industry
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Companies designing hardware 
specifically to connect users with LLM 
chatbots outside their phones or 
computers have met criticism and 
mixed results



The AI Friend, a wearable device that 
listens to user surroundings and 
provides commentary and responses 
via texts to a user’s phone, made 
headlines after a $1 million ad buy in 
New York City and spending $1.8 million 
on the friend.com domain. Despite the 
backlash, Friend reported over 200K 
users as of October 2025. 



Other explorations of wearable AI 
products include the Humane pin and 
the Rabbit R1, both of which failed to 
gain traction. 

AI Hardware

Humane AI Pin

Friend AI Pendant
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AI Hardware

After acquisition of Jony Ive’s startup, 
OpenAI has yet to announce the 
timeline or form of its planned 
hardware release. Individuals familiar 
with the project say “both software and 
hardware challenges” with the device 
exist, and that the team has generated 
“15 to 20 really compelling product” 
ideas. 



In October, reporters shared that the 
device is expected to be “screenless, 
pocket-sized and similar in appearance 
to the iPod Shuffle” and would not 
initially include glasses or any visual 
augmented reality features.



In November, OpenAI announced that 
its first prototypes are complete and 
that the device would be revealed in 
the next two years. 

Jony Ive and Sam Altman



Digital Trust: 
Media and 
Deepfakes
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Digital Trust



Media
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Trust in mass media has declined among 
Americans across all age groups.

0
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Media
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This decline is seen for both national and local news 
organizations, but not for social-media based news.

Trust in information from national, local news media has declined among 
Republicans and Democrats

Americans under 30 now about equally likely to trust information from 
national news outlets, social media

National news orgs. Local news orgs. Social media sites
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Media
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Trust in media institutions 
varies, but falls below 65% 
for almost every news 
source.

More Trust Less Trust
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Media
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In line with this shift, traditional articles have declined 
as a source of news while social media posts have 
become more popular.

People are now as likely to get their news directly from social media as 
from reading a news article

Proportion that say social media is their main source of news (2013-2015)

20 0%

USA UK Brazil France Denmark Japan

35%

34%

20%
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Media
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This shift is most pronounced among users who are 
politically right-leaning and younger. 

Proportion that used Twitter/X for news in the last week Proportion that say each is their 
main source of news

0

Left Right

Trump

Elected

Must takes over 
Twitter and 

rebrands it as X

Inauguration

week boost?

Trump

re-elected

Online news sites/apps*

Figures in parentheses indicate change from previous year

in percentage points (pp).

Ordered from younger to older age group preferences.


Younger groups less likely to access news websites/apps.*

Q4. You say you’ve used these sources of news in the last week, which would you say is your MAIN source of news? Base: All that 
used a source of news in the last week aged 18–24 = 213, 25–34 = 328, 35–44 = 296, 45–54 = 227, 55+ = 788.

(+13) (+6) (+6) (+3) (+4)
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Media
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Studies of social and traditional news media coverage suggest that 
users today may have more polarized or one-sided views as a result 
of algorithmic echo chambers. 

1994 Democrat Republican Democrat DemocratRepublican Republican2004 2017



Media
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In January 2025, Meta 
announced plans to 
sunset some content 
moderation policies by 
loosening rules and 
enabling “free expression.” 
The company reported 
that this shift, coincident 
with the new 
administration taking 
office, resulted in fewer 
accidental post removals. 




Media
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This change is taking 
place despite continually 
rising reports of online 
harassment, hate speech, 
and cyberbullying.

Recent Cyberbulling Over Time

0

Cyberbullying Victimization Cyberbullying Offending
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The shift away from content moderation, however, aligns 
with the relative preferences of Americans for free speech, 
freedom of the press, and freedom on the internet. 


Regional median saying it is very important that ____ without state/govt censorship in our country
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In the last two years, Americans have become even less 
likely to support restrictions on misinformation.   


Since 2023, Americans have become slightly less likely to favor 
restrictions on false information online

Democrats’ support for government restrictions on false info online has 
fallen since 2023
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Deepfakes
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Concerns around content 
moderation and 
misinformation have 
grown in light of increasing 
volumes of deepfakes and 
scams perpetrated by AI 
users. Such incidents have 
increased by multiples in 
the last three years and 
have become the majority 
of AI-related incidents.


Risk Domain (Incident count)

0

Discrimination & Toxicity Privacy & Security Misinformation

Malicious actors Human-Computer interaction Socioeconomic & Environmental

AI system safety, failures & limitations



Deepfakes
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The largest category of 
recorded AI incidents is 
driven by malicious actors. 

Risk Domain (All Incidents)

22.7%
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Deepfakes
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Of these the majority are 
scams, fraud, and targeted 
manipulation.


Incident count by Domain/Submodmain
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The Loneliness 
Epidemic: Isolation, 
Family Formation, and 
AI Companions

2026 Tech Trends Report 328

The Loneliness Epidemic



Isolation

2026 Tech Trends Report 329

Over time, isolation (daily 
time spent alone) has 
increased among 
Americans. Time alone 
peaked during COVID but 
still remains above the 
pre-COVID trend.

Time Spent In Isolation

4

Average Daily Waking Hours In Isolation



Isolation
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This uptick in time alone is

most pronounced among

younger people, though it

is present in all age

groups.

Young Americans are spending much more time alone

This shot up in , driven


by the COVID-19 pandemic
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Isolation
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Activities that involve time 
alone have increased 
among young Americans, 
while social activities have 
declined.  

Change in time spent on different activities between 2010 and 2023,

by meaningfulness of activity
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own children

bathing own 
children

playing with 
own children

Gaming

Reading

tv/movies/video

Relaxing

Social Media

TV/Video
Laundry

commuting

shopping

Eating and

drinking

Who activity was done with: Alone With others
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This trend is exhibited

in Google search

trends, which show an

increase over time in

queries like "where to

meet people" and

"how to stay in

contract."

Google Search Trends For ___

0

0

0

0

"where to make friends"

"how to stay in contact' "social groups near me"

"how to meet people"
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Studies have shown that time spent alone can be more dangerous as smoking, 
drinking, and lacking physical activity when considered in relation to premature 
death.

Odds of Premature Mortality
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As time spent with others declines, fewer romantic relationships form through

social connections. Online dating as the connector between couples has

increased rapidly in the last two decades.

United States, how couples meet, %

0 0

Primary / Secondary School Co-workers Through Friends Bar/Restaurant Church College Online
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In line with the decrease in 
time spent forming social 
connections, the age of 
first marriages has 
become later since the 
1950s. 

Median age of first marriage by sex, 1890-2024



Family formation

2026 Tech Trends Report 336

Fewer US households are 
headed by married 
couples than at any other 
point in history. 

Households headed by married couples in the 2020s are the lowest ever 
recorded in the US.
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One driver of this shift may be the increased cost of home ownership. The cost of 
a single family residence adjusted for inflation has continued to rise precipitously.  
The cost of buying a home versus renting is higher even than during the housing 
bubble.  

1981
During the peak of home buying for 
the oldest baby boomers, the 30-
year fixed-rate mortgage hit a record 
high of 18.63% in October.

2021
Home values spiked as millennials 
entered their prime home-buying 
age during a period of ultra-low 
mortgage rates.

2006

$225

$190

$722
$875 $904

$855

$1,040

$1,518 $1,524

$2,237

Cost to Buy
$2,697/mo

Cost to

Rent

$1,845/mo

$365

$610

$839

$1,056

$1,222

$1,454 $1,634
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The % of income spent on 
housing costs across 
renting and buying has 
remained relatively flat for 
renting, but home 
ownership has increased 
from 30% to ~35% since 
2022.

Homeowner 
Burden

Renter 
burden
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Millennials are less likely to 
own homes than Gen Xers 
did at the same age, and 
both have lower 
homeownership rates than 
the Boomer, Silent, and 
Greatest generations. 

Homeownership rate across the generations

Silent
Greatest

BoOmers

Gen X

millenials

gen z

Millennials/Gen-X gap is gone 
these days but still lag

Boomers/Silent/Greatest

Real gap Millennials/
Gen-X in their 20s/30s

A very small lag from 
Gen-Z to Millennials
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The growth in the number 
of US households has 
continued to decline 
dramatically.

% growth in number of U.S. households and population per decade

38

45

9

7
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Elevated home prices 
make moving out harder, 
contributing to an 
increase in the number of 
people per American 
household for the first 
time in 160 years. 

Average number of people per household
5.79

5.55

2.58

2.63
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Though household sizes 
are growing, new births 
are declining, particularly 
amidst adults ages 20 to 
39.

% of U.S. adults ages 20 to 39 who already have, or 
plan to have, at least one child

93 92

77

76

9189

Women

men
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Americans are having 
fewer children than they 
say they would like to. 

What do you think is the ideal number of children for a family to have?

2.0

1.6

2.7

3.6

Ideal

Actual

Average ideal number of children U.S. fertility rate
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Historically, declining birth rates were due to couples having fewer 
children. Today, the decline is due mainly to fewer couples being 
formed.  

Percentage change in US total fertility rate, by contributing factor

Due to 
fewer births 
among 
couples

Due to fewer 
couples
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This phenomenon exists 
across continents; only 
Africa has a fertility rate 
above the 2.1 replacement 
rate

2.13

3.95

4.24

6.596.58

5.85

6.58

3.53

2.62

1.81

5.83

1.41

Africa Asia Latin America and the Caribbean Northern America Oceania Europe
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In light of less time spent 
physically with others, 
growing numbers of teen 
ChatGPT users use AI for 
companionship, with 33% 
of teens having used AI for 
social interaction or 
relationships.

How teens use or view Al companions.

33%

18%

12%

12%

9%

8%

46%

33%

4%
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Companion AI platforms have experienced rapid adoption, 
and are expected to grow exponentially into 2030. 

Global Companion Al Revenue ForecastGlobal Adoption Of Consumer Applications

In its first six years, adoption of companion Al 
platforms occurred ~150% faster than the average of 
social media and online gaming in their first six years.

Base Case Bull CaseSocial Media Online Gaming Companion AI
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75% of Gen Z thought that AI 
partners could fully replace 
human companionship, 
according to one survey.



In addition, Google searches for 
Feelings for AI’ and ‘Fell in love 
with AI’ have increased 120% 
and 132%, respectively.

% who say they are ... when it comes to the idea of having an AI friend

57 11 32

55 13 32

59 9 32

54 14 32

54 11 35

68 9 24

52 16 31

56 9 35

60 9 30

Against it/Not comfortable Open to/Already in it Not sure/Mixed feelings
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25% of adults aged 18-39 
believe that AI could 
replace real-life romantic 
relationships generally.

% who say that Al is ... to replace real-life romantic relationships

75 25

72 28

78 22

Not at all/Not likely Somewhat/Very likely
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In terms of a personal 
relationship, 10% of adults 
aged 18 to 29 say they will 
probably have a romantic 
relationship with an AI 
companion, or already 
have.

Do you think you could ever have a romantic relationship with an Al 
chatbot companion?

I already have

Definitely

Probably

Probably not

Definitely not

Not sure

All

1%

2%

3%

8%

81%

5%

18-29 30-44 45-64 65+
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This material has been distributed solely for informational and educational purposes only and is 
not a solicitation or an offer to buy any security or to participate in any trading strategy. All 
material presented is compiled from sources believed to be reliable, but accuracy, adequacy, or 
completeness cannot be guaranteed, and Contrary LLC (Contrary LLC, together with its affiliates, 
“Contrary”) makes no representation as to its accuracy, adequacy, or completeness.
 

The information herein is based on Contrary beliefs, as well as certain assumptions regarding 
future events based on information available to Contrary on a formal and informal basis as of the 
date of this publication. The material may include projections or other forward-looking statements 
regarding future events, targets or expectations. Past performance of a company is no guarantee 
of future results. There is no guarantee that any opinions, forecasts, projections, risk assumptions, 
or commentary discussed herein will be realized. Actual experience may not reflect all of these 
opinions, forecasts, projections, risk assumptions, or commentary.
 

Contrary shall have no responsibility for: (i) determining that any opinions, forecasts, projections, 
risk assumptions, or commentary discussed herein is suitable for any particular reader; (ii) 
monitoring whether any opinions, forecasts, projections, risk assumptions, or commentary 
discussed herein continues to be suitable for any reader; or (iii) tailoring any opinions, forecasts, 
projections, risk assumptions, or commentary discussed herein to any particular reader’s 
objectives, guidelines, or restrictions. Receipt of this material does not, by itself, imply that 
Contrary has an advisory agreement, oral or otherwise, with any reader.
 

Contrary is registered with the Securities and Exchange Commission as an investment adviser 
under the Investment Advisers Act of 1940. The registration of Contrary in no way implies a certain 
level of skill or expertise or that the SEC has endorsed Contrary. Investment decisions for Contrary 
clients are made by Contrary. Please note that, although Contrary manages assets on behalf of 
Contrary clients, Contrary clients may take any position (whether positive or negative) with respect 
to the company described in this material. The information provided in this material does not 
represent any investment strategy that Contrary manages on behalf of, or recommends to, its 
clients.

Different types of investments involve varying degrees of risk, and there can be no assurance that 
the future performance of any specific investment, investment strategy, company or product 
made reference to directly or indirectly in this material, will be profitable, equal any corresponding 
indicated performance level(s), or be suitable for your portfolio. Due to rapidly changing market 
conditions and the complexity of investment decisions, supplemental information and other 
sources may be required to make informed investment decisions based on your individual 
investment objectives and suitability specifications. All expressions of opinions are subject to 
change without notice. Investors should seek financial advice regarding the appropriateness of 
investing in any security of the company discussed in this presentation. 
Please see www.contrary.com/legal for additional important information.
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