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Let’s start at the 
very beginning, 
a very good 
place to start…

Of Nature’s 2025 
‘Top Research 
Universities in the 
World’…

…15 out of 22 are 
in China

1  Chinese Academy of Sciences, China  +6.2% 

2  Harvard University, (USA)   -17.5% 

3  University of Science and Technology of China , China +12.5% 

4  Zhejiang University, China   +18.0% 

5  Peking University, China   +12.5% 

6  University of Chinese Academy of Sciences, China +5.7% 

7  Tsinghua University, China   +8.5% 

8  Nanjing University, China   +5.2% 

9  Max Planck Society, Germany  -0.4% 

10  Shanghai Jiao Tong Universit), China  +19.9% 

11  Sun Yat-sen University, China  +14.1% 

12  Fudan University, China   +21.6% 

13  French National Centre for Scientific Research, France -9.8% 

14  Helmholtz Association, Germany  -5.8% 

15  Sichuan University, China   +10.6% 

16  Stanford University, USA   -4.3% 

17  Massachusetts Institute of Technology, USA -12.3% 

18  University of Oxford, UK   -3.8% 

19  Jilin University, China   +38.3% 

20  Nankai University, China   +8.4% 

21  Huazhong University of Science and Technology, China +5.9% 

22  Shandong University, China   +14.3%

Every Western University saw their 
ranking fall, every Chinese 

university saw their ranking rise
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…then arrange     
this academic 
excellence into 
categories using  
ASPI’s Critical 
Technology 
Tracker

Of 64 critical technologies,    
57 are now led by China

Number of 
sectors at No. 1 2007 2024

60 7

3 57

ASPI has tracked critical 
technologies since 2023, 
backdating their ranking 

methodology to 2007
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WHERE CHINA LEADS THE WORLD IN CRITICAL TECHNOLOGIES (ASPI)

Nanoscale materials & manufacturing Protective cybersecurity technologies Advanced undersea wireless communication

Wide & Ultrawide bandgap semiconductor 
technologies

Advanced radiofrequency communications (5G 
& 6G) 

Advanced integrated circuit design and 
fabrication

Smart materials Supercapacitors Mesh networks

Advanced composite materials Electric batteries Coatings

Novel metamaterials Photovoltaics Adversarial AI

Air-independent compact
energy generation

Multispectral and hyperspectral imaging sensors Machine learning (inc. neural networks and 
deep learning)

Advanced explosive & energetic materials Directed energy technologies Genome and genetic sequencing and analysis

Nuclear energy Biofuels High Spec machine processes 

Advanced magnets & superconductors Critical minerals extraction & processing Hypersonic detection, tracking, characterization

Continuous flow chemical synthesis Post-quantum cryptography Autonomous systems operation

Advanced protection Quantum communications Quantum Sensors

Synthetic biology Advanced robotics Inertial navigation systems

Advanced optical communications AI algorithms and hardware accelerators Advanced aircraft engines and hypersonics

Biological manufacturing Photonic sensors Radar

Distributed ledgers Sonar and acoustic sensors Magnetic Field sensors

Advanced data analytics Hydrogen and ammonia for power Electronic warfare

Novel antibiotics and antivirals Autonomous systems operation technology Autonomous underwater vehicles

High performance computing Space launch systems Gravitational-force sensors

Drones, swarming and collaborative robots Additive manufacturing including 3D printing Nuclear waste management and recycling 

Advanced optical communications

WHERE THE US LEADS

Quantum computing

Atomic clocks

Natural language processing (including 
speech and text recognition and analysis) 

Vaccines and medical countermeasures

Genetic Engineering

Nuclear Medicine and Radiotherapy

Small satellites 

There is SO much more to tech leadership than market cap

There is SO much more to AI than improving service sector apps
©MP@K

Remember 
DeepSeek?
UNLISTED



China is now attracting talent from abroad, US is losing it

©MP@K

Webpage views of 
Phd programmes 

April 2025,         
yoy change



Chinese scientists and student abroad are returning home

…and it is not just the professors leaving: foreign 
students are being evicted from/leaving the US too
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From                         to INTELLIGENTLY

❖President Xi Jinping s supercharging the 2015 programme “Made In China 2025” with AI

❖Today’s focus is on NEW QUALITY PRODUCTIVE FORCES

❖This emphasises the QUALITY of growth more than its QUANTITY

❖Priority is given to sectors that are:

❖AI-enabled… 

❖…innovation-driven…

❖…high-tech…

❖…reliant on cheap renewable energy

❖…and so environmentally sensitive

All round, the IMIC2030 programme is: 

❖   …designed to improve efficiency…

❖…and increase productivity

©MP@K
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What are New Quality Productive Forces?

❖New industrial focus on…

❖ robotics, lasers, nano

❖ 6G, satellites, quantum and photonic computers

❖ metal, chemical, inorganic e.g. carbon fibres, superconductors

❖ nuclear fusion, hydrogen, biomass plus energy storage

❖ aerospace, deep sea and earth, spaceflight

❖ 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, 

energy storing devices, 6G-enabled products, ultra-largescale computers, Next 

Gen entertainment, advanced drones and aircraft, deep sea mining equipment 
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The format of this 
presentation

To show what China is doing…
…and compare it to what             

others have achieved
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China’s ‘ground up’ approach… 

ENERGY SUPPLY INFRASTRUCTURE

NEW INDUSTRIES EMBEDDED AI

Add the world’s best…  

…generating electricity 
to be used by…

©MP@K

On a foundation of elite universities undertaking world beating research…



ENERGY

❖Carbon: oil, gas. coal

❖Wind

❖Solar

❖Hydro

❖Nuclear

2023: World’s Top 10 
Energy Consumers

China’s cumulative 
installed capacity for
power generation
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Why renewables win: free feedstock, lowest running costs 

China’s technical advances                           
have driven down production 
costs of renewable energy                        
sources below that of fossil fuels:
 
❖ solar
❖ offshore/onshore wind 
❖ hydropower
❖ nuclear (needs uraniuim feedstock)

Next generation sources
❖ biomass 
❖ thermal 

CARBON

©MP@K



Carbon remains needed but renewables are China’s future

Oil Production

Coal Production

Natural Gas Production billion cubic feet per day

tonnes
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Wind

Wind Power Capacity 2024

The world’s largest wind farm 
is in a desert near Gansu;

7000MW rising to 20000MW

The world’s largest wind turbine: 
Offshore Fuzhou, Fujian: 26MW;
diameter of 310m, 3 rugby fields
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Solar
90 former coal mines are operating as solar-power 

facilities. An additional 46 projects are planned.

Located in the Kubuqi Desert – “the Sea of Death” –      
the Solar Farm opens in 2030 with a 100 GW capacity
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Hydro

Medog Hydropower will produce 60,000 MW 
annually, three times the Three Gorges Dam 
and twice of 2025’s US utilized hydro output

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

In 2024, the world added 24,6GW
of hydropower. 14.4GW was in China
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Nuclear

The US does not make the top 12
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China’s energy is increasingly…

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

❖…renewable and so “inexhaustible”

❖…green

❖…home-grown not import-dependent

❖…a huge cost advantage for industry

©MP@K



Electricity powers China’s New Quality Productive Forces

©MP@K

“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

1900-202?: The US led the world economy as a petro-state
202?: China will lead the world economy as an ELECTRO-STATE 

AI-optimised smart 
grids are happening



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

❖The top three US exports in October 2024 were:

❖refined petroleum

❖crude petroleum

❖petroleum gas

❖Donald Trump wants the rest of the world to            

“buy US oil and gas”.                           

❖Is oil and gas all the US has left to sell in quantity? 

©MP@K

Is the US becoming a warmer Canada?



Is ‘Drill for Oil’ 2025’s equivalent of 1914’s ‘Breed Horses’?

Source: E.R.Kirby; US Department of Transportation Source: Bloomberg

China’s solar companies 
produce more energy than that 
in Big Oil's geological reserves

Source: Kingsmill Bond in 
The Daily Telegraph
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“From China’s perspective, THIS IS JUST FABULOUS. For the next four 
years, the US is giving up on the greatest economic battle of our time.”



Big Beautiful B…lunder?
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Celebrating the iron and steel of the early 20th Century

©MP@K

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



INFRASTRUCTURE

❖UHV Electrical Grid

❖Telecom network

❖Road system

❖Rail network

❖Port structure

❖Airport locations

❖Canal network
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UHV Electrical Grid

•

©MP@K

The Moyu Solar Farm in the Taklamakan Desert covers 4 million m², 
cost $229m to build and generates 4GW of power

UHV can, using DC not AC, transmit power over 
very long distances with little loss so at low cost:

Taklamakan to Shenzhen 3500kms

Taklamakan and 
Gobi Deserts



Telecoms:
5G and 6G

5G Penetration: 

China 76% 

US 62%

5G base stations:

China: 4,250,000 

US:        150,000

China has more than twice the 6G patents as the US
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Roads

20132000 2004 2008
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In 1990, China had 
271 kilometres in its 

National Trunk 
Highway System.     

By 2022, it had 
177.000 kilometres  



Rail

High speed
railway track

US does not 
make the top 
10 countries.

China has 70% 
of the world’s 
High Speed 
Rail Track.        

28% of China’s 
total railway 

network is high 
speed

©MP@K

1320km or 528 kph



Ports… and the shipyards in them

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

China has 7 of the 2025’s largest 10 ports by TEU. 
Los Angeles – the US’s largest – ranks 16th.

Shanghai’s tonnage exceeds all US ports combined

©MP@K

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

Half the world’s ship 
tonnage is now 
‘Made in China’



Airports: China lags but is rising fast

In 1985, China had 100 airports.             
In 2021: 241. In 2025: 270. By 2037: 450
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Canals

The Grand Canal is the world’s longest.
Zhejiang-Jiangxi-Guandong canal opens late 2025

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!

©MP@K



NEW INDUSTRIES

❖Microchips

❖EVs and batteries

❖Drones 

❖Renewables

❖Automation

❖Humanoid Robots

©MP@K



Microchips

❖China’s three-pronged strategy

1. Catch up… now at 3 nanometre chips

2. ‘Mitigate chokepoints’… parallel chips

3. Try something new… photonics

©MP@K



Electric Vehicles

Total EVs in China 
end 2022: 11m
2023: 8m sales

2024 :11m sales
2025f :14m sales
TOTAL 44m sales 

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 in Zhengzhou

Twice the area of 
downtown San Francisco;

10x the size of Tesla’s 
Nevada Gigafactory;
16 production lines;
1m units p.a. output;           

almost 2 EVs per minute

©MP@K



Batteries

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

©MP@K

… and cheaper, falling 
40% in price in 2024



Drones

TOP 10 PRODUCERS (2024)

1. DJI of China…with a 70%+ market share!
2. Parrot of France
3. Yuneec of China
4. Autel Robotics of China
5. Skydio of US
6. Holy Stone of China
7. Hubsan of China
8. PowerVision of China
9. Ehang of China
10. Flyability of Switzerland

©MP@K

Despite no 2                  being French! 



Renewable equipment

China has 6 out of 7 of the
top turbine producers

©MP@K

Wind turbines

Solar panels



Automation
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Dream on, Donald!

Fully automated, 
worker-free,     
AI-assisted. 
Output?          
10m mobile 
phones  p.a.

©MP@K

Xiaomi’s ‘Dark Factory in Beijing



Robots
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The Big Question 
…or one of them! Who wins?

❖Specialist China versus generalist US

❖Low-cost China versus high-cost US

❖More ‘attention to technical detail’ China 

versus more ‘creative’ US

❖More production-oriented China versus 

more service-oriented US

❖‘Open Source’ China versus proprietary US

©MP@K



High tech products where China does not clearly lead

❖Commercial Aircraft. Who leads? Europe’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 TSMC and Korea’s Samsung

❖EUV machines: Who leads? Netherlands’ ASML

❖Pharmaceuticals: US and European Big Pharma

❖Satellite communication: US’s Starlink

©MP@K



ARTIFICIAL INTELLIGENCE

AI is being applied in almost every field

❖Robotics

❖Manufacturing

❖Transportation

❖Computer tech

❖Data analytics

❖Healthcare

❖Finance

❖Retail

❖Education

60 of the world’s top 100     
AI brains are Chinese:

50 work in China, 
10 in the US. (UNIDO)

China holds 70% of the   
world’s AI patents     

©MP@K



China’s different approach to AI

❖Using its abundance of data – 1.4bn 

citizens – helps China can carry out 

deployment of AI breakthroughs 

❖43% of China’s AI capex is destined 

for industry; 3% in the US

❖China has built 30,000 smart factories, 

1,200 advanced, 230 supersmart

❖China champions “Embodied AI”  

versus US’s “Cloud-based AI”

❖Open source, embodied AI is more  

of a force multiplier than proprietary, 

cloud-based AI



The cost of electricity and data in a world of AI

Source: Visual Capitalist

Source: PV Magazine

US mobile data costs 16x more than China’s… 
…and electricity costs are 30% more…

©MP@K

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 

continued U.S. leadership in AI.” The 2025 CSIS report 



AI + Automation + Renewable Energy = Brave New World

©MP@K

Xiaomi’s new EV factory in Beijing

Xiaomi produced its first EV last year. 
This year it broke Germany’s 

Nürburgring racetrack EV record.



Conclusions
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What the US 
misses about 

China’s       
master energy 

plan

Source: Cartoon by Stephens

©MP@K

China is ‘re-engineering’ so ‘re-energizing’ energy.

Why is this so important ? 

Physics 101: WORK IS ENERGY TRANSFERRED



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

Cervantes’s Don Quixote called 
windmills ‘hulking giants’



The US’s carbon straitjacket vs. China’s ‘Blue Sky’ future

©MP@K

End 2023 unless stated otherwise US China

Global installed wind capacity share 19% 59%

Global installed solar capacity share 7% 43%

Global installed hydro capacity share 6% 42%

Share of global solar panel production 1% 72%

Share of global wind turbine production 7% 65%

Share of global battery production small 87%

Share of electric vehicle sales (2024) 8% 76%

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



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

China reborn 

THE ALTERNATIVE TRUTH: 
China has used debt to build a BRAVE NEW WORLD,

a world based on very low cost, renewable energy powering an 
increasingly automated, AI-assisted, high tech industrial process



US understanding is largely oblivious to China’s tech rise

❖The “CNBC-land” narrative is fixated on – 

AND BLINDED BY! – market cap…

❖…even if 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 is way more 

capable than WhatsApp or ‘whatever’…

❖…whilst Tiktok is the most downloaded app 

in the world…

❖… and Temu has revolutionized online 

shopping, even as Trump tries to block it…

❖…just as Chinese cars are flooding world 

markets, but banned in the US
©MP@K



Of 64 critical technologies,    
57 are now led by China

Number of 
sectors at No. 1 2007 2024

60 7

3 57

ASPI has tracked critical 
technologies since 2023, 
backdating their ranking 

methodology to 2007

Thank you

60 of the world’s top 100 AI
 brains are Chinese:

50 work in China, 
10 in the US. (UNIDO)

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



The latest threat from the rise of Chinese manufacturing: MIT 
Technology Review – 7/7/25 The latest threat from the rise of 
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, AI, 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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