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in China -3.8% ‘ China India Russia Iran Indonesia Japan

Statista, Gavekal Research/Macrobond

Science & technology | Research rankings 19 Jilin Un iversity, China +38.3%
Are China’s universities really the 20 Nankai University, China +8.4% Every saw their

beSt in the World? The 21 Huazhong University of Science and Technology, China +5.9% rankmg fa]l, every Chinese
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- BEB=
. then aHange S T Of 64 critical technologies,
'th]_s acC adem]_c 57 are now led by China
excellence mto Therise of Chinese science ‘
. . Welcome or worrying?
categories using iy Number of
: " e sectorsat No.1 2007 2024
ASPI's Critical 5
{1 1
Technology %
Tracker | s . ST
| ASPI has tracked critical
A S P I technologies since 2023,
The—nn o | backdating their ranking
AUSTRALIAN
STRATEGIC methodology to 2007
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INSTITUTE
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There 1s SO much more to tech leadership than market cap

WHERE CHINA LEADS THE WORLD IN CRITICAL TECHNOLOGIES (ASPI)

Nanoscale materials & manufacturing

Wide & Ultrawide bandgap semiconductor
technologies

Smart materials
Advanced composite materials
Novel metamaterials

Air-independent compact
energy generation

Advanced explosive & energetic materials
Nudear energy

Advanced magnets & superconductors
Continuous flow chemical synthesis
Advanced protection

Synthetic biology

Advanced optical communications
Biological manufacturing

Distributed ledgers

Advanced data analytics

Novel anfibiotics and antivirals

High performance computing

Drones, swarming and collaborative robots

Advanced optical communications

Protective cybersecurity technologies

Advanced radiofrequency communications (5G
& 6C)

Supercapacitors
Electric batteries
Photovoltaics

Multispectral and hyperspectral imaging sensors

Directed energy technologies

Biofuels

Critical minerals extraction & processing
Post-quantum cryptography

Quantum communications

Advanced robotics

Al algorithms and hardware accelerators
Photonic sensors

Sonar and acoustic sensors

Hydrogen and ammonia for power
Autonomous systems operation technology
Space launch systems

Additive manufacturing including 3D printing

Advanced undersea wireless communication

Advanced integrated circuit design and
fabrication

Mesh networks
Coatings
Adversarial Al

Machine leaming (inc. neural networks and
deep learning)

Genome and genetic sequencing and analysis
High Spec machine processes

Hypersonic detection, tracking, characterization
Autonomous systems operation

Quantum Sensors

Inertial navigation systems

Advanced aircraft engines and hypersonics
Radar

Magnetic Field sensors

Electronic warfare

Autonomous underwater vehicles
Cravitational-force sensors

Nudear waste management and recycling

WHERE THE US LEADS

Quantum computing
Atomic clocks

Natural language processing (induding
speech and text recognition and analysi

Vaccines and medical countermeasures

Remember
DeepSeek?
UNLISTED

Genetic Engineering
Nudear Medicine and Radiotherapy

Small satellites

Scientific powerhouses

Research spending at government institutions
and universities, 2023 or latest, $bn at PPP*

0 50 100 150 200
China

EU27
United States

Japan Proposed

o budget cuts’
Britain 2026

South Korea

Canada

There 1s SO much more to Al than improving service sector apps
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China 1s now attracting talent from abroad, US 1s losing it

“Too good to refuse’: why top-flight insect detective Jason Star mathematician Joshua Zahl leaves Canada for China

Chapman chose China after solving century-old puzzle

British behavioural ecologist and entomological radar specialist will lead research into smart agriculture, The maths luminary is joining Nankai University as a full-time chair professor, months after publishing
climate change and food security findings hailed as ‘magical’

From rest of world

OPINION -40 -20 0 20 40 60

THE OPINIONS
Australia

Switzerland

The World's Best and Brightest iy

Sweden

Are Moving, but Not to America _
Immigration isn't a crisis. [t's the future. :;etherlands Webpage VIEWS Of
‘ e B:Q:“’ Phd programmes
Spain Apl’]l 2025,

Canada y-oy- Cha.nge

United States

¢

Respected mathematician Kenji Fukaya leaves US to teach

at China’s Tsinghua University French Nobel-winning laser scientist Gérard Mourou joins

China’s top university

In a video, Fukaya said Chinese students reminded him of Japanese students’ strong focus and

dedication to studyi thy ti . . . . . .

edication to stucying mathematics The renowned physicist is expected to play a crucial role in setting up a cutting-edge international
research institute in Beijing
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Chinese scientists and student abroad are returning home

How US suspicion is pushing Chinese researchers into
Beijing’s arms | Trajlblazing mathematician Yitang Zhang leaves US for job

at Chinese university |y, neyroscientist Dan Yang leaves US for China, reunites

with mentor-husband Mu-ming Poo

...and 1t is not just the professors leaving: foreign
students are being evicted from/leaving the US too

Chinese brain drain ‘great loss’ for US, Nvidia CEO Jensen

Trump visa shock rattles Chinese
students, shakes fragile ties Trump administration formally subpoenas Harvard

Huang says

University over foreign student information

Science & technology | Death by a thousand cuts

Trump’s attack on science is
growing fiercer and more
indiscriminate
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Saiaa B & china BB ElH IS
From = ~ 2030

w“ O 2 5 to INTELLIGENTLY m

< President X1 Jinping s supercharging the 2015 programme “Made In China 2025" with Al
< Today’s focus 1s on NEW QUALITY PRODUCTIVE FORCES
< This emphasises the QUALITY of growth more than its QUANTITY

< Priority is given to sectors that are: AU -
% Al-enabled... e
% ...Innovation-driven...
% ...high-tech...
% ...reliant on cheap renewable energy
% ...and so environmentally sensitive

All round, the IMICZ2030 programme is:
% ...designed to improve efficiency...
% ...and increase productivity
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What are New Quality Productive Forces? ,

NOP
“*New industrial focus on... New Quality Productive Forces
MEBEET

% ...1ntelligent manufacturing: robotics, lasers, nano
“...next generation products: 6G, satellites, quantum and photonic computers

% ...new materials: metal, chemical, inorganic e.g. carbon fibres, superconductors
< ...new energy: nuclear fusion, hydrogen, biomass plus energy storage

% ...space: aerospace, deep sea and earth, spacetlight

< ... health: cell and gene editing, synthetic biology, advanced medical equipment,

“*Innovation-rich products derived from the above...

“*humanoid robots, quantum computers, holographic display, brain-computer
fusion, autonomous vehicles and EVs, solar wind and wave energy equipment,
enerqgy storing devices, 6G-enabled products, ultra-largescale computers, Next
Gen entertainment, advanced drones and aircraft, deep sea mining equipment
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. 8

The tormat of this
presentation

To show what China 1s domng. ..
...and compare 1t to what
others have achieved
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China’s ‘ground up’ approach...

On a foundation of elite universities undertaking world beating research. ..

Add the world'’s best...

...generating electricity AR it W .
to be used by. .. NEW INDUSTRIES EMBEDDED Al
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Countries Terawatt-hours

2023: World’s Top 10

:.N :.RGY Energy Consumers

P
10

China 47,428
United States 26,189
India 10,838
Russia 8,692
Japan 4 834
Canada 3,875
Brazil 3,854
Iran 3,531
South Korea 3,454
Germany 3,170

OOV ONOUANWN =

—

“Carbon: oi1l, gas. coal

“»Wind
eoolar
“*Hydro
‘:‘NU.Cle af 6000 W Biomass | |8
Wind
4000 ijiiarz)
Nuclear
Oil
. : . ’ - mm Gas
China's cumulative [ =

installed capacity for %2015 2020 2025 2030 2085 2040 2045 2050

power generation Source: S&P Global Commodity Insights
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Why renewables win: free teedstock, lowest running costs

©MP@K

China’s technical advances
have driven down production
costs of renewable energy
sources below that of fossil fuels:

SO]_al’ ; l 0.117 CA A B OIAL

USD/kWh

]
o
=]
~

o

¢ offshore/onshore wind | N T

‘:. h-y-drop OWGI’ 2010 2023 2010 2023 = 2010 2023 = 2010 2023 2010 2023 2010 = 2023 = 2010 = 2023

9:0 nucle ar (needs uranlulm f eedst Ock) Cumulative wind and sgilgz\rN gtattspéscg for China, 2011 - 2024

1,400
Wind

1,200 Solar

Next generation sources o
. 1,000 -
< biomass /
800
s thermal China's Renewable Energy Capacity

Surpasses Coal for the First Time

400 -

200 +



Carbon remains needed but renewables are China’s future

COal Pl'O dU.Cthl’l tonnes

5000
4750 4.710.000

Qi1l Production 4.5m b/d o

250
<23 4125854

00 3,974.322
4.0 4000 3 945.126 :

901.
3 846.332 3 901.5747

3750
3500 410.604
3.5

3250
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

3.0 »s Natural Gas Production billion cubsic feet per da‘;/

T T I T T I T T T I I

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2023

20
China Targets Peak Coal Consumption 15
by 2025: A Major Energy Transition
Milestone

tight gas

10

conventional

China's crude oil imports fall in 2024, first
time in two decades outside of COVID

0

2010 2012 2014 2016 2018
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\/ \/ ]_]_’]_d The World s largest wind faltm
1s In a desert near Gansu,;

7000MW rising to 20000MW

China 561,492

United States 154,609

2/3 OF GLOBAL WIND & SOLAR PROJECTS
UNDER CONSTRUCTION ARE IN CHINA

India Solar and wind power capacity under construction by country
(Gigawatts)

Germany

Spain
* Dato for Ching and Eerope updated in June 2024
All other regions accurate to December 2023

United Kingdom

- :
Brazil < India 7.4 4 Chile 8.3
e, & Saudi Arabia

France

Canada

® Brazil 12.9

The world’s largest wind turbine:
Offshore Fuzhou, Fujian: 26MW;

Wind Power Capacity 2024 diameter of 310m, 3 rugby fields

©MP@K



China opens world's largest solar farm on site of former
coal mine: 'Making that entire area much more suitable

for life'
90 former coal mines are operating as solar-power
Top 10 solar-producing countries in 2023 facilities. An additional 46 projects are planned.

Solar electricity generation, in terawatt-hours

China starts the biggest megaproject since

United States

India
Japan

Brazil

—/ B
v

6{} Italy
v
South Korea

“China Tightens Solar Grip": Already Dominating the Market, Beijing Loc in th “the Se th” - |
Unveils New Tech to Cement Total Global Control the Solar Farm opens in 2030 with a 100 GW capacity

China's latest breakthrough in solar technology, achieving a 67% photothermal conversion efficiency
with a revolutionary organic component, sets a new global standard and promises to reshape the

landscape of renewable energy. China builds up electric power in Gobi and western deserts

) .. i o equal to half US capacity
Chinese scientists boost perovskite solar cell efficiency
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Hydro

Hydropower capacity by country, 1898-2023

Cumulative installed hydropower capacity is measured in megawatts (MW). Projects less than 75 MW are excluded.

Station Country Location Capacity (MW)
Three Gorges Dam | il China <+ 30°49"15"N 111°00'08"E 22,500

1,200,000 France

Turkey Baihetan Dam @l China 2 27°1323"N 102°54'11"E 16,000
Norway
Japan

India

‘ E&3 Brazil i )
Itaipu Dam - 25°24'31"S 54°3521"W 14,000

1,000,000 = Paraguay

Xiluodu Dam China < 28°15'35"N 103°38'58"E 13,860

800,000 Belo Monte Dam [=3 Brazil < 03°06'57"S 51°47'45"W 11,233

Guri Dam m& Venezuela + 07°45'69"N 62°59'57"W 10,235

600,000

Wudongde Dam China <+ 26°202"N 102°37'48"E 10,200

Megawatts (MW)

o 4 out of 7 of the world's 10,000 MW
hydropower-producing dams are in China

200,000

0
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

In 2024, the world added 24,6 W Ehéna to bmlg WOFld T&:,'ll:)argESt
of hydropower. 14.4GW was in China ydropower dam in libet

China rolls out record-setting turbine for Tibet hydropower VSelele) Hydropower will produce 60,000 MW
plant annually, three times the Three Gorges Dam

and twice of 2025’s US utilized hydro output

With two of the turbines, Datang Zala Hydropower Station will generate as much power as burning 1.3
million tonnes of coal every year
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Nuclear

Nuclear power capacity under construction by region and national origin of
technology, in gigawatts

i Chinese || Russian [ Other

IWho's Building Nuclear Reactors?

Top 8 countries by projected nuclear capacity (in gigawatts)

0 5,000 10,000 15,000 20,000 25,000 30,000

moe [ S S
= India B

B iirkiye -

N

mmRussia -

M Currently operating capacity”* Prospective capacity™

118

k2 United Kingdom -
8. South Korea -
® Japan -
Bl Bangladesh -
= Ukraine -

I 0 France .

£ Brazil .

South Korea

United Kingdom & ¥4 15

Ukraine 4 ms

*  As of July 2024

As of January 2025.

[ The US does not make the top 12 ]
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China’s energy 1s increasingly. ..

..much lower cost with most feedstocks free: SUN, WIND, WATER

..renewable and so “inexhaustible”

China's emissions may be falling - here's
what you should know

10 hours ago

..green
..home-grown not import-dependent

..a huge cost advantage for industry

China is building 74% of all current solar and

wind projects, report says

Beijing is dominating the construction of renewable energy sources, according to Global

Energy Monitor

©MP@K

As the world races to cut carbon emissions in the fight against climate change, a
potentially game-changing milestone may have been reached.

China - currently responsible for some 30% of global emissions - saw its emissions
decline in the 12 months up to May 2025.
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Electricity powers China’'s New Quality Productive Forces

1900-2027: The US led the world economy as a petro-state

CRRGETS alactil yhy SAF SEshir ShRn ANy oCHE A e ScONY 202?; China will lead the world economy as an ELECTRO-STATE

Electricity share of final energy consumption, %

J

2000 2005 2010 2015 2020
IEA, Gavekal Dragonomics/Macrobond

ﬁ China has developed multiple tech-industrial
ecosystems that overlap in terms of the firms
and technologies involved, creating a compounding
effect for its industrial policy efforts.”

\KYLE CHAN

Al-optimised smart
grids are happening

Drones

Autonomous

Pony.ai
WeRide
Alibaba
ByteDance “
Tencent

Electric i Zhipu
vehicles : DeepSeek

01.Al

Industrial
robots

[ >
Zhiyuan Fourier
Humanoid Smartphones

robots




Yet the US's main exports are carbon-based commodities

Fossil fuel exports

CRUDE OIL

The top three Us exports in October 2024 were:

refined petroleum e —
e m— _
Cmde pe.trO].e.lJm .?-{::.?’)) : 55“1? bwmgnes
‘ ... : .’. .._ .. o Asia
pe.trO].eum ga‘S L SELY S & ,_ $50 billion
Donald Trump wants the rest of the world to pmaices
“buy US Oj.l aﬂd gaS”. ggﬁjmimon gfcrcieg:ia

NATURAL GAS

Europe
) $22 billion
United States
$42 billion

Asia
$13 billion

Is o1l and gas all the Us has left to sell in quantity?

Trump says US to be leading supplicer of oil and gas

to Indi iyl $11 bion
2 Donald Trump tells EU to buy more US Arica
oil and gas or face tariffs conL N
15 illon o
[Is the US becoming a warmer Canada?} atica
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Is ‘Drll for O1l’ 2025’s equivalent of 1914’s ‘Breed Horses’™?

Rep|acement of horses by cars Solar Power’s Giants Are Providing
in the United States More Energy Than Big Oil

Tongwei

GCL Poly
Xinte

Jinko Solar

Longi
Trina

JA Solar
Exxon

Chevron

TotalEnergies

sl il China's solar companies
conocorrilis [y  Produce more energy than that
e 1n Big Oil's geological reserves

Eni

| |
1900 1910 1920 1930 1940 1950 20
Source: E.RKirby; US Department of Transportation Source: Bloomberg

O.

sSource: Kingsmill Bond in

The Daily Telegraph

“From China’s perspective, THIS IS JUST FABULOUS. For the next four
years, the US 1s giving up on the greatest economic battle of our time.”

©MP@K [



Trump's bill will hit renewable energy capacity over the next decade

: : rp Yearly forecasts for renewable technology capacity additions (GW) before and after the One Big
1g beaulllul b...lunaer: Beaurfl Bill Act

I Pre-bill B8 Post-bill

Total Onshore wind

THOMAS L. FRIEDMAN

How Trumps ‘Big, Beautiful Bill 0
Will Make China Great Again

July 3, 2025

Can you hear it — that roar coming from the East? It’s the sound of
1.4 billion Chinese laughing at us.

0
The Chinese simply can’t believe their luck: that at the dawn of the Residential-scale energy storage
electricity-guzzling era of artificial intelligence, the U.S. president
and his party have decided to engage in one of the greatest acts of
strategic self-harm imaginable. They have passed a giant bill that,
among other craziness, deliberately undermines America’s ability
to renewably generate and store electricity — through solar, wind o , ,
\ i \ 2035 2025 2030 2035
and batteries, in particular.

Source: BloombergNEF FINANCIAL TIMES
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Celebrating the iron and steel of the early 20" Century

The spectacular folly of
Donald Trump’s copper

tariffs President Trump Orders 50

percent Section 232 Tariff on
Copper Imports

U.S. copper demand is forecast to
S — double to 3m tonnes by 2035. Current
[1 domestic supply is under 1m tonnes.
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INFRASTRUCTURI

LT]

“UHYV Electrical Crid
“Telecom network
“*Road system

“*Rail network

“*Port structure

“ Alrport locations

+*Canal network
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The Moyu Solar Farm in the Taklamakan Desert covers 4 million m°,

UHV Elec 't]_’]_C al G]_’]_ d_ cost $229m to build and generates 4GW of power

Northwest
China’s wind

China

and solar power
10K TWh 10.1K Twn : »P
Electricity Generation plunts are the

Uruma)
COUNTRIES ¢ '\ |
1985-2024 Taklamakan and '\ Wy

Gobi Deserts | {7 seiing

China generated more electricity
in 2024 than the U.S., EU, and
India combined.

Greater

- Sirs Shanghai's
4, India Coa usvDC
S 2.1K energy

Hydro usvDC ) »
/ Russia ! under canstructan imports
P 2 Nucleer may triplein

Japan USVAC
(@ e Guangzhau

Salar o v the coming
/ Wind - tv:»:::uu:.lvu:l of Honrg Kong decade.
OKTWh
1985 199 1995 2000 2005 2010 2055 2020 204 __
UHV can, using DC not AC, transmit power over s RPN

. . . AC grid intwo to make it more stable.
very long distances with little loss so at low cost:
Taklamakan to Shenzhen 3500kms
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- 5G Penetration:
Telecoms: o N -l

0G and 6G | @ Use

TOP COUNTRIES LEADING THE

6G PATENT RACE WITH THE g
HIGHEST PATENT FILINGS ’
(2024) @

e 5G base stations:
China: 4,250,000

US: 150,000
; i i China has more than twice the 6G patents as the Us

China unveils world’s first ‘universal’ 6G chip 5,000 times
faster than rural US speeds

leand Germany Japan . South Korea . China

Australla United Klngdom lndla United States

Device can provide high-speed internet across all frequencies, potentially increasing service speed to
5,000 times current level in rural US

©MP@K
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In 1990, China had
271 kilometres in its
National Trunk
Highway System.
By 2022, it had
177.000 kilometres

SOURCE /| ECONOMY

China to build 461,000 km of highways by
2035, world-class highway network by 2050

By Global Times
Published: Jul 12, 2022 09:45 PM




2008

High speed
COUNTRY TOTAL HIGH SPEED RAIL LENGTH (KM) railwa‘y t[‘aCk

ehina US does not
Spain make the top
Japan 10 countries.

China has 70%

of the world'’s
eermany High Speed
Finland Rail Track.
Turkey 28% of Chma's
total railway

network 1s high
South Korea Speed

Sweden

France

Italy

China unveils next-gen high-speed rail tech as US puts -
brakes on bullet train funding

China’s CR450 train is being prepared for 400km/h commercial operation trials with the help of a newly
developed material

Beijing to Shanghai in 2V2 hours: the maglev marvel redefining

high-speed rail 1320km or 528 kph
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China (11-40) & China (top 10) Korea (11-40) Korea (top 10) Japan (11-40) | Japan

POITS . and the Sh]_p'yards ]_1’1 them (top10) M Other (11-40) [l Other (top 10)

S— Half the world’s ship

Port of Shanghai China - tonnage iS nOW
Portof Singaaore Singopore s ‘Made in China’

Port of Ningbo-Zhoushan China = . -~ .

—~——

Port of Shenzhen China

Port of Gingdao China

Port of Busan South Korea

Share of 40 largest shipyards in the world by country by orderbook.
Port of Guangzhou China

201 2015 2020
Port of Tianjin China

Port of Hong Kong Hong Kong SAR

China’s global network of supplier power at container terminals

Port of Rotterdam Netherlands ~14. Click observations for more detail

Hutchison Holdings (Owner - Operator) @ State Owned (Owner - Operator) . Hutchison Holdings (Project)

China has 7 of the 2025’s largest 10 ports by TEU.
Los Angeles — the US’s largest — ranks 16,
shanghai’s tonnage exceeds all US ports combined

China is building a port network around the world.
‘The US has objected Panama Canal ports being owned
©MP@K by HK's Hutchison. MSC of Switzerland is buying them




-~y
. . . . . -J Top outbound spenders, 2024
A]-I-p OI—t S 1 Ch]-n a ]-ag-S but ls I-]-Slng- fa S-t UN Tourism By international tourism expenditure (USD billions)
l Rank Market
1 **  China 250.6
In 1985, China had 100 airports. 2 | =usa 177.8
In 2021: 241. In 2025: 270. By 2037: 450 3 | e Germany ———— 1203
4 =< UK — 119.2
5 | France — 60.0
#01 ATL 6 % Australia —s 45.6
P Atlanta Hartsfield- DXB
% MR Jachoon ﬁg%m Dubai 7 £l Canada e 43.6
’ - 403 HND .
55,204,580 Tokyo (Haneda) 8 Russian Fed.— 38.8
TU P 1 U ggg ” DEN 9 I tay = 36.7
BUSIEST GLOBAL AIRPORTS o 10 B India = 35.0
OF 2024 l #'IU PRD urce: UN Tourism (May 2025)
—— 46,992,360 Chicago O'Hare

i

#08 IST #09 PVG

Istanbul
48,517,967 18503741

#0 E’f"‘ir LHR #7 CAN
SUSI6T07 e #04

Guangzhou
0 AG 51,553,190

London Heathrow 48,852,986 Baiyun
Cacuata i ot s capacty China’s visa-free boom picks up steam as entries soar in
first half of 2025

Foreign arrivals surge more than 50 per cent as visa measures boost tourist and business travel,
immigration officials say

Shanghai Pudong
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Canals

China'’s ‘water grid’: )
Big 3 rivers run West to East
...and East to West!

Its canals run North to South
...and South to North! .

Beijing @,
—— Built ing

Under construction

"""" Proposed LR N The Grand
Canal
Yellow Yellow

(1} Songhuajian
@ Songhuajiang River ) Sea

@ Liaohe ® Minjiang ™
@ Haihe @ Xiaolangdi-Reservior L‘\-@ )

@ Huaihe @ Three Gorges Reservior [.’_7
® Qiantangjiang @ Yantan Reservior

Jianghuai
) Canal
Jinghan :
Canal
Yangtze River NSy

o Shanghai

§ : Zhejiang-Jiangxi

Hunan-Guangxi -Guangdong canal

Canal

Pinglu

The Grand Canal is the world’s longest. e, Ggh Vi
Zhejiang-Jiangxi-Guandong canal opens late 2025 VIETNAM RiEions
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=W INDUSTRIES

“*Microchips

“+EVs and batteries
“»Drones
»*Renewables

< Automation

»*Humanoid Robots

\

Exports of clean energy technology

LITHIUM-ION BATTERIES

United States

$3 billion
SOLAR PANELS AND MODULES

China
$40 billion

United States
$69 million

ELECTRIC CARS

China
$38 billion

United States
$12 billion

Asia
$21 billion

Americas
$17 billion

Africa
Oceania

Europe
$20 billion

Asia
$11 billion
Americas

Africa
Oceania

Europe

$26 billion

Asia
$14 billion

Americas

Oceania
Africa




Chinese scientists develop world's first ultra-

\Yileigelelsiiol high parallel optical computing chip

China’'s Semiconductor Leap: Xiaomi Unveils 3nm Chip Without EUV Technology

TDS News Africa October 23, 2024

China's three-pronged strategy ‘
é é 4 4
1. Catchup... now at 3 nanometre chips ———

2. ‘Mitigate chokepoints'... parallel chips

3. Try something new... photonics

Electronic chips, which have made everything Al possible so far, appear to
be reaching their limits in terms of speed and size or scalability, prompting
scientists to focus more on optical alternatives using light, or the photons
within, instead of electrons to transfer data.

Light offers degrees of freedom that an electrical signal does not, according

to Amit Agrawal, associate professor in optical engineering at the University

of Cambridge and a fellow at the university’s Trinity College. TeCh war: Wthh Chinese flrm iS Supplylng next- generation
AI Chips tO DeepSeek? Published: 9:00pm, 22 Aug 2025
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Electric Vehicles

&he New ork Eimes

The World's Largest Electric Car Markets

OPINION
Estimated number of electric passenger cars in use, by country” GUEST ESSAY

1 1

| United S;ates » k . g - . . . ‘3,800 - N . | Why Am,ericans Can’t.Buy
ey 0 EEw the World's Best Electric Car
Norway |, - 700

crina. | 500

Rl /” Total EVs in China )
portuga! [N 729 end 2022: 11m
ialy [N 650 2023: 8m sales
Austria [JI 350 2024 :11m sales
France E 300 20 1 0 2025f .1411’1 SaleS
* Battery electric vehicles only; excluding plug-in hybrid electric vehicles = TOTAL 44m Sales
Sources: IEA; Global EV Outlook 2023 statista ¥a \ or 3x in 3 years /

2024 China EV car production: 12.4m units vs. 4.9 ROW
EV Charging stations China 760,000 vs. US 28,000
©MP@K




BYD's new factory n Zhengzhou

'«'.'Hl"

oY v
i e

/ Twice the area of \
downtown San Francisco;
10x the size of Tesla’s
Nevada Gigafactory;
16 production lines;

y ._kalmost 2 EVs per minute /

lm units p.a. output;

Q'..’q
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Batteries

The Top 10 Countries for EV
Battery Manufacturing

& Predicted Lithium-ion manufacturing capacity (GWh) 2025

g courir

‘ 1 vv
© united States 91  6.3% S
o Poland 70 4.8% ,,fdl s se
E o Hungary 47 3.2% 2022 EEr=e=T, =S

6) Sweden 32 2.2% 2023 [

6 France 32 2.2% (zvqrzﬂl; .' v::‘::f

8 South Korea 18 1.2%

8 Japan 1.2%

10 United Kingdom 0.8% M
@ other 1.6% 163

©MP@K

LITHIUM-1ON BATTERIES
KEEP GETTING CHERPER

GLOBAL WEIGHTED AVG CELL PRICE ($/KILOWATT-HOUR)

The lithium-ion market has
grown over 2,000% since 2016,
while battery prices have
declined due to oversupply.

$100 $200 $300

2014
2015
@ 0 2016
2017
2018
2019

China 944 65.2%

Germany 164 11.3%

2020
2021

$290
$230

LEGEND

CELL PRICE

. @ anopE (%) @ OTHER |
: CATHODE (%)

LITHIUM-ION BATTERY MARKET SIZE (6IGAWATT HOUR)

... and the tech keeps getting better
e.g. quicker charging times...

... and cheaper, falling |
40% in price in 2024




D]:'One Q (?hina unveils new drone that takes off and lands on its tail
like a rocket

TOP 10 PRODUCERS (2024)
. DJI of China...with a 70%+ market share!

1
2.
3. Yuneec of China

4. Autel Robotics of China
5

6

[

. Holy Stone of China

. Hubsan of China
8. PowerVision of China
9. Ehang of China
10.

Trump wants to ground China’s drones — but
have they flown too high to reach?

DJI drones helped track and stop the

©MP@K



Renewable equipment

| Wind turbines

B Goldwind
Bl Envision
BN Mingyang

- Other 2.6% Vestas
Malaysia 2.1% Bl \Windey
[ ] SANY
[ DEC

- Thailand 2.3% .
Siemens Gamesa China has 6 out of 7 of the
India 2.7% Nordex Grou '

ordex Group top turbine producers

» Vietnam 3.4% GE Vemnova

Global top 10 turbine OEMs: market share 2024

Distribution of solar photovoltaic module production worldwide in 2023, by country

United States 2.2%

Wind turbine market share in 2024

Solar panels ]

- China 84.6%

©MP@K



Automation

o IFR
China installs every other robot International

Federation of

Annual installations of industrial robots Reopelics

15 largest markets 2023 _____ 51%in China
China I 276.3 5% |
Japan I 461 9%
United States [N 376 -5% - 79% in the
Rep. of Korea I 314 1% top 5 markets
Germany [ 284 +7%
ltaly Wl 104 -9%
India [l 8.5 +59%
France |} 6.4 -13%
Mexico M 58 -3%
Spain B 51 +31%
Turkiye B 4.4 +15%
| CHINA

Chinese Taipei B 4.4 -43%
Canada JJ 4.3 +37%

United Kingdom 33 48P Brace for a Second China Shock.
Advanced Manufacturing Is at Risk.

'000 of units By Reshma Kapadia ( Follow ) BARI@N)S
Aug 23, 2025, 2:30 am EDT
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Dream on, Donald! Trump threatens 25% tariff on Apple

and Samsung phones not made in US

&\ iIPhone 1%

/- D\ .| MADEINUSA
Fully automated, ;:,/f(? N P u
worker-free, - st o |
Al-assisted. Sk ’/‘ s
Output? 8
10m mobile z : o

hones p.a. i 8 .
N 4 b
\ o )
AW @
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Robots

Who let the dogs out? Chinese start-up Mirror Me’s robot
outpaces Boston Dynamics’ WildCat

-

—a

China’s Unitree, X-Humanoid top medal total in the world’s
first humanoid robot games

©MP@K



The Big Question
...or one of them! Who wins?

Specialist China generalist Us

Low-cost China high-cost Us

More ‘attention to technical detail’ China
more ‘creative’ US

More production-oriented China
more service-oriented Us

‘Open Source’ China proprietary US

HOME » TECH

Why DeepSeek Al has the tech

world on red alert
A Chinese chatbot just beat ChatGPT—and U.S.

lawmakers are not having it

evmrammusa wuLos, 2055 22oem | DeepSeek represents a shift in the global
tech narrative

China may now rival the US in both software and hardware capabilities

o) [-1{c] . A N'[] DeepSeek

Developed by OpenAl, based on
GPT-3.5 and GPT-4. A general-purpose
conversational Al

Built on GPT architecture using
transformer-based neural networks.

Trained on a diverse dataset,
suitable for general
topics but lacks specialization.

Customer support, content creation,
education,personal assistants.

Limited customization,
fine-tunablefor some tasks but not
deeply specialized.

Great at generating human-like text
but can produce inaccurate or
irrelevant responses.

Scalable for general-purpose
tasks across various platforms.

\

Versatile across multiple topics.-
User-friendly and accessible.-Fast
development with pre-trained models.

May struggle with technical or domain-
specific queries.- Can generate
incorrect responses.

General-purpose Al tasks.- When
domain expertise is not critical.-
Cost-effective,easy deployment.

r

b

_
Larger datasets and advanced models like

GPT-4.- Focus on reducing inaccuracies
& enhancing domain-specific features.

CATEGORY

Architecture &
Technology

Training Data &
Specialization

Key Use Cases
& Applications

Customization &
Adaptability

Performance &
Accuracy

Scalability &

Deployment

Weaknesses

Ideal For

Future Trends

w4

D |r.|byr\ pS k Al, tail Il
for enterprise-level applications
andindustry-specific solutions.

Uses a hybrid architecture
combining NLP, ML, and DL for
domain-specific tasks.

Trained on industry-specific datasets
withdeep expertise in sectors like finance,
healthcare, and logistics.

Financial analysis, healthcare,
logistics, legal applications.

Highly customizable for industry-
specificneeds,integrated with
enterprise systems.

High accuracy and relevant responses,
especially in specialized domains
with structured data.

Optimized for large-scale
enterprisedeployments, integrates with
ERP systems.

Expertise in specialized industries.-
Highly accurate responses.- Customizable
for enterprise needs.

Complex deployment and
integration.-Higher development
and deployment costs.

Specialized industries like finance,
healthcare, or logistics.-Applications needing
high accuracy & domain knowledge.-
Businesses with the resources for customization.

Complex deployment and
integration.-Higher development
and deployment costs.

©MP@K




High tech products where China does not clearly lead

Commercial Aircraft. Who leads? BEurope’s Airbus with the Us’s Boeing stumbling

Industrial robots. Who leads? Japan's Fanuc

Microchips: Who leads? Us’s Nvidia
Microchip manufacture: Taiwan's ToOMC and Korea's Samsung

EUV machines: Who leads?” Netherlands’ ASMIL

Pharmaceuticals: US and European Big Pharma

China approving innovative drugs at record pace as

Satellite communication: US's Starlink discovery momentum shifts from West

‘If we're not careful, every drug could be made in China, warned former head of US Food and
Drug Administration in May

Chinese satellite achieves 5 times Starlink speed with 2-
watt laser from 36,000km orbit

Chinese scientists use ‘groundbreaking’ method to push data through turbulent skies from Space to

arth in less than five seconds
= : How Chinese scientists cracked the secret of organ
South Africa courts another Chinese Starlink rival [ regeneration

Chinese scientists who discovered a ‘genetic switch’ that restored damaged mice ear tissue say their
research could one day help humans

©MP@K



ARTIFICIAL INT

LG

CE

Alibaba upgradé‘s flagship Qwen3 model to outperform g
OpenAl, DeepSeek in maths, coding

- t .VJ .q‘. .
R . L

Al 1s being applied in almost every field

©MP@K

Robotics
Manufacturing
Transportation
Computer tech
Data analytics
Healthcare
Finance

Retail

Education

/ 60 of the world’s top 100 \\ '
Al brains are Chinese: -
50 work in China,
10 in the US. (UNIDO)
China holds 70% of the

\ world’s Al patents

China tops India, US and EU with growing pool of open-
source developers, experts say

The level of contribution from China to global open-source projects grew more than 10 times between
2015 and 2024, according to OpenRank
s

Chinese open-source Al models occupy top spots among §
global developers: ranking

Kimi K2, MiniMax M1, Qwen 3 and a variant of DeepSeek R1 rank as the world’s top open-sourced Al
models, according to LMArena



China’s difterent approach to Al

Using its abundance of data — 1.4bn
citizens — helps China can carry out
deployment of Al breakthroughs

43% of China's Al capex 1s destined
for industry; 3% in the US

China has built 30,000 smart factories,
1,200 advanced, 230 supersmart

China champions “Embodied Al”
versus Us's “Cloud-based Al”

Open source, embodied Al 1s more
of a force multiplier than proprietary,
cloud-based Al

Granted Al patents (% of world total) by select geographic areas, 2010-23

Source: Al Index, 2026 | Chart 2025 Al Index report

70%

60%

30%

Granted Al patents (% of world total)

50%

40%

2010 20m 2012 2013 2014 2015 2016 2017 208 2019 2020 2021 2022 2023

" Non-China

B china



The cost of electricity and data in a world of Al

US mobile data costs 16x more than China’s...

2 a )
...and electricity costs are 30% more... — |
Average Electricity Cost of 1kWh (USD) in Top Economies
o1 $0.109 06 & UK $0.25] n “™ Russia $0.050
* .
02 . $0.084 07 l France  $0.173 12 n Mexico $0.052
03 @ Germany $0.32% 08 € Brazil $0.099 13 R Australic  $0.172
04 o Japan $0.21 (0% l Italy $0.201 14 @ South Korea $0.133
05 @B India $0.092 10 @ canada $0.124 15 @@ Spain $0.199

source: PV Magazine

Chinese industrial electricity prices
remained the same from 2020-2025;
US: up 14%...of which 7% in 2025

-
**:

“Today, access to electricity supply is the binding constraint on

OMP@K continned U.S. leadership in AL " The 2025 CSIS report

(O SWITZERLAND |

€ UNITED STATES $6.00

(O NEW ZEALAND | $5.89

{+) CANADA :

1 :
SOUTH KOREA Average Price

for 1GB (USD)
O i e S i ey $3.48

S [ e e $3.12

& e s s e 92.79

(@R [1]:{1)"]1]3 $2.59
(> SWEDEN |

01 2 e e —— |
_sls;l'n
e eme—s [ HE COST OF

T T I $.19
QT N I $0.98
EEIET N $0.52
CRNEITIR $0.53

-~ SINGAPORE [T $0.63

(O ROMANIA____ | EOR3
- AUSTRIA | Kk
(< SPAIN | R
(> AUSTRALIA | X
© TURKEY |  H

T This analysis of 52 countries uncovers

i the average price for 16B in USD

I $0.37

(- POLAND | KOk

© VIETNAM I $0.28

= MALAYSIA | BIb4

“ |NDONESIA [ $0.28

: gﬁﬁm =s%°z€5 Hyper-competition among major

i) FRANCE | | 30:16 operators is a key factor driving

SIS $0.09«— low prices in India.

@EI A $0.09 As of Jonuary 2024
(= ISRAEL  [K{ili7] Source: (ABLE.CO.UK, We Are Social Conada

Source: Visual Capitalist




Xiaomi's new EV factory in Beijing







What the US
misses about
Chma’s

master energy

| plan
energy race

Trump cuts are crippling US clean energy endeavours, while Beijing is building on its title as the world’s |[Eaaa’
largest investor in the sector

Source: Cartoon by Stephens

China 1s re-engineering so re-energizing energy.
Why 1s this so important ?
Physics 101: WORK IS ENERGY TRANSFERRED

©MP@K



‘Don Quixote’ Trump on
his nag, Rocinante, tilting
at windmills with his lance

|
|

W e | Trump hits out at ‘ugly monster’ wind
7t 4 \ | | farms as he backs oil and gas

Cervantes’s Don Quixote called
windmills ‘hulking giants’

Rhode Island Current,—

Trump orders Revolution Wind developers to stop
offshore project already 80% complete

BY: NANCY LAVIN - AUGUST 23,2025 12:42PM



The Ub's carbon straitjacket vs. China’'s ‘Blue Sky' tuture

ANNHND : e~ Y S A C o
End 2023 unless stated otherwise US China

Global installed wind capacity share 19% 59%

Global installed solar capacity share 7% 43% Trump Says Clean Energy

Global installed hydro capacity share 6% 42% Is a Scam. That Could

Share of global solar panel production 1% 72% Benefit China, Experts Say.

Share of global wind turbine production 7% 65%

Share of global battery production SNIIE-YC A Top US Utility Says Gas Can Meet Only

Share of electric vehicle sales (2024) 8% 76% | a Fraction of Power Demand

Nuclear Power stations being built (end 2024) 0 25 out of 53 worldwide

Donald Trump’s attacks on renewables sector

quash nearly $19bn worth of projects

©MP@K



Opinion Chinese economy

The myth of the suppressed Chinese

China reborn consumer

In reality, the country has the fastest household spending growth
rate of the 21st century

RUCHIRSHARMA ( + AddtomyFT )

So far this century, in real terms, private consumer spending in China has

grown more than 8 per cent a year, faster than in any other economy — by far.

The Western narrative maintains that China:
...does not spend enough on consumption...

...Invests too much on fixed assets...

...and has massively increased debt to GDP
4 THE ALTERNATIVE TRUTH: A
China has used debt to build a BRAVE NEW WORLD,
a world based on very low cost, renewable energy powering an
S increasingly automated, Al-assisted, high tech industrial process P




Ub understanding 1s largely oblivious to China's tech rise

The "CNBC-land” narrative is fixated on —
AND BLINDED BY! — market cap...

...even 1f China is part of Tesla's stumble,
Apple’s wobble and Nvidia’s challenge

For now, China prioritises “goods
production before service delivery”

That said, TenCent's WeChat 1s way more
capable than WhatsApp or ‘whatever'...

...whilst Tiktok 1s the most downloaded app
in the world. ..

... and Temu has revolutionized online Shenzhen_Hong I(Ong_Guangzhou region

Slegijeilalep Sl lbateai el eloeledliog ascends to top of global innovation clusters
...Just as Chinese cars are flooding world By Chi Jingyi

markets, but banned in the US
©MP@K




Macron's gamble

Thank you The owtsdeimieasnots [ ASPIhas tracked critical )
E CO n()mi St Taiwan's silicon shield teChIlOlog'leS Since 2023,

The war for Al talent

backdating their ranking

s ; > . methodology to 2007 )
60 of the world's top 100 Al | The rise of Chinese science |

brains are Chinese: o= o
50 Work jn Chjna, eicome or worrying: N'umber Of

S 10 in the US. (UNIDO) . J— sectorsat No.1 2007 2024

\ T 7
GII Global Top 15 Innovation Clusters by Size, 2025 C‘ ——
Vent ﬁ x
enture
PCT Scientific capital 57
Cluster name Economy applications publications deals Y
China / 3 é
KShE"Zhe”'HO”Q Hong Kong, 117,542 193,635 6,916 :
ong-Guangzhou China 'l
Tokyo-Yokohama Japan 135,129 115,773 5,154
S s United
aF”rizsc'fS'C;” States of 50,813 56,510 16,296
e o g0 .
. Of 64 critical technologies,
eijing China 49,792 331,874 6,727 ot
ceou et g 57 are now led by China

Shanghai-Suzhou China 42,819 206,292 8,705

“I have never seen a wind farm in China. Why is that? Somebody check that out.” Donald Trump, 6% July 2025



The latest threat from the rise of Chinese manutacturing: MIT
Technology Review — 7/17/25 The latest threat from the rise ot
Chinese manufacturing | MIT Technology Review

MIT economist David Autor first documented the loss of millions of jobs to Chinese imports a decade
ago. Now he sees an even more serious danger if the US loses the race for advanced manufacturing.

“We're in the midst of a totally different competition with China now that's much,
much more important. We're not talking about commodity furniture and tube
socks. We're talking about semiconductors and drones and aviation, electric
vehicles, shipping, fusion power, quantum, Al, robotics.

These are the sectors where the US still maintains competitiveness, but they're extremely threatened.
China’s capacity for high-tech, low-cost, incredibly fast, innovative manufacturing is just unbelievable.
And the Trump administration is basically fighting the war of 20 years ago. The loss of those jobs was

devastating to those places. It was not devastating to the US economy as a whole. If we lose Boeing, GM,
and Apple and Intel-and that's quite possible—then that will be economically devastating.
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