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The Future Forward

•�Learn�new�skills�from�minimal�instructions

•�Reach�80�percent�of�human�efficiency

•�Achieve�mass�production�

BIG ComeBaCk
Circus shows return in SARs, presenting 
thrilling acrobatics and live entertainment
> P4

hong kong edition  |  ChIna DaIlyFriday, May 30, 2025

SkIll UPGRaDe
HK lags behind in AI readiness, urging
education, infrastructure improvement
> P2-3

Editor’s note: As artificial intelligence becomes increasingly vital in international competition, 
embodied AI could be the next big thing. In a series of articles, entitled Hands-on AI, China 
Daily looks into the technology’s applications in different scenarios, with the first focusing on 
humanoids in factories.

AI

Humanoid robots are making their presence 
felt across the corporate world, helping to 
raise national productivity and reshape 
industries. As Chai Hua reports, China 
is at the forefront in the revolutionary 
tech race, with more than a third of the 
companies in the sector being Chinese.

A t an automobile plant in Shen-
zhen, a humanoid robot picks 
up a box of assembled electronic 
components and places it onto 

a self-drive trolley. Another robot meticu-
lously inspects the quality of an electric 
automobile’s headlights as its “colleague” 
inside another vehicle tests the air-condi-
tioning controls using voice commands.

It’s no longer a scene from a science 
fiction blockbuster. It’s the reality at elec-
tric vehicle factories across the Chinese 
mainland, with humanoids being trained 
to do multiple tasks in different industrial 
scenarios.

The robots have “eyes” — panoramic 
cameras with 3D stereoscopic vision — 
and hands with five-fingered dexterity and 
tactile sensors. They also feature actua-
tors-linked and mini motor-empowered 
“muscles” and “joints”, all of which help 
them to accomplish labor-intensive jobs.

More importantly, these sci-fi-turned-
reality machines are digitally “ensouled” 
by embodied artificial intelligence tech-
nology.

Embodied AI, where the technology is 
integrated into physical systems, enables 
intelligent agents to interact with the envi-
ronment in a physical form. Unlike large 
language models, embodied AI focuses on 
understanding and responding to physi-
cal environments. Direct interaction with 
its surroundings marks a significant shift 
from AI paradigms. This technique has 
fueled breakthroughs in key applications, 
with humanoid robots standing out as a 
prime example.

“Artificial intelligence is becoming a 
cornerstone of international competition. 
Embodied AI — where intelligent software 
meets smart hardware — could be the next 
big thing. Humanoid robots, regarded 
as the ultimate platform for embodied 
intelligence, have the potential to drasti-
cally enhance national productivity and 
reshape industries,” says Michael Tam, 
chief brand officer of Hong Kong-listed 
UBTech Robotics.

humanoid ‘workers’
According to a recent report by Morgan 

Stanley, the global humanoid-robots mar-
ket could be worth $5 trillion by 2050. The 
number of robots that resemble and act 
like humans is likely to reach nearly 1 bil-
lion by 2050, with China currently leading 
in development, the report said.

Automobile manufacturers are particu-
larly eager to create their own humanoid 
robotics. Elon Musk, CEO of US electric 
vehicles giant Tesla, said in January he aims 
to deploy 10,000 Tesla Optimus humanoids 
at the company’s factories this year. 

Guangzhou Automobile Group unveiled 
its third-generation humanoid robot, 
GoMate, in April and aims for small-scale 
production next year. Electric vehicle mak-
er Xpeng Motors’ robot, Iron, made its 
debut in November.

The robotic revolution comes as the 
manufacturing industry grapples with a 
severe labor shortage although consider-
able strides in automation have been made 
in recent years.

“On assembly lines, processes involving 
consistent replication of each step can be 
automated. However, certain tasks still 
require human labor,” says Chen Qifeng, 
associate professor at the Department 
of Computer Science and Engineering 
and the Department of Electronic and 
Computer Engineering of The Hong Kong 
University of Science and Technology.

At workshops in automobile factories, 
the final assembly line remains the ulti-
mate challenge in achieving fully auto-
mated production. Many young workers 
today are increasingly reluctant to take 
on labor-intensive and monotonous jobs, 
especially in poor working conditions, 
like testing the electric vehicle charging 
equipment again and again, and moving 
boxes in warehouses without air-condi-
tioners.

Robot makers are intensifying efforts 
to address the labor gap. “Our robots 
are already training at factories of elec-
tronics giant Foxconn, major Chinese 
delivery service provider SF Express, 
Chinese EV-maker BYD, and Audi’s EV 
factory in China,” notes Tam.

UBtech’s robot “Walker S1” is 172 cen-
timeters tall and weighs about 76 kilo-
grams. The four-limbed robot can walk 
like a human and carry up to 15 kg. For 
larger or heavier cargo, two of these 
robots can work together to handle the 
load. Besides labor-intensive jobs, they 
can also perform hazardous tasks that 
could be harmful to humans, like con-
ducting leak tests on air-conditioning 
coolants.

“It isn’t just about investing in 
cutting-edge technology, but about 
transforming the entire manufactur-
ing model, supply chains and, most 
crucially, the future competition land-
scape,” says Tam. “This transformation 
determines whether today’s manufac-
turing heavyweights can take the lead 
in production efficiency in the years 
to come.”

Challenges ahead
However, industry insiders suggest 

that the sector is still in its develop-
ment, with various obstacles, includ-
ing limited perception capabilities and 
low efficiency. So industry experts and 
insiders believe it remains a distant 
goal to fully replace human workers 
with such robots.

“At present, their capabilities are 
comparable to the level of autonomous 
driving technology from a decade ago, 
perhaps, sufficient for highways, but 
not for navigating complex environ-
ments,” says Chen.

He points out that the learning effi-
ciency of humanoid robots is still low. 
“Most models require extensive train-
ing data — often hundreds or thou-

sands of similar data points — to teach 
a robot a particular skill.”

“A crucial technology for humanoid 
robots in the future is the ability to 
learn a new skill from minimal instruc-
tions, such as a few words, video dem-
onstrations, or examples,” he says.

Chen says he believes humanoid 
robots are poised to become increas-
ingly intelligent, particularly suitable 
for scenarios involving nonfixed work-
flows, with a strong emphasis on their 
cognitive capabilities. 

“Even simple tasks like carrying and 
stacking boxes of components and 
materials, which are easy for humans, 
are highly complex for robots,” said 
Tam.

He explained, robots must consider 
variables such as box sizes, stacking 
patterns and the height difference that 
require advanced adaptability.

“There won’t be anyone actively ‘con-
trolling’ these robots. Robots will need 
to ‘think’ and react on their own,” says 
Tam. Besides, it also requires integra-
tion with factory databases, coordina-
tion with automated guided vehicles 
and real-time updates to production 
schedules.

Efficiency is another challenge, he 
says. In the early stages, robots required 
four to five times longer than human 
workers to move the same amount of 
boxes.

However, after nearly a year of train-
ing, equivalent to 700 hours of work, 
robots have achieved 50 to 60 percent 
of human efficiency. “The goal is to 
reach 80 percent of human efficien-
cy, which we see as a milestone that 
will enable mass production of such 
robots,” says Tam.

He says he believes such a degree of 
efficiency would be sufficient to make 
robots economically viable for indus-
trial applications since machines can 
run 24 hours a day, but fully replac-

ing human workers remains “a distant 
goal”.

In the manufacturing scenario, the 
global average robot density reached a 
record 162 units per 10,000 employees 
in 2023 — more than double the 74-unit 
average measured in 2017, according to 
a report by the International Federa-
tion of Robotics released in November. 

When breaking these numbers 
down by country, China’s robot density 
reached 470 units per 10,000 employ-
ees in the same year, ranking third 
globally just behind South Korea and 
Singapore.

According to Shi Xiaoxin, product 
director at Xpeng Robotics Center, 
their humanoid robot’s efficiency is 
about 20 percent that of a human’s. 
“We are still working on how a robot 
can stably control the body to perform 
as we would expect. And, eventually, 
robots can learn to work independent-
ly,” he says, adding it’s like putting a 
“soul” into a machine.

One advantage of car companies 
in building robots is that they have 
abundant experience and expertise in 
hardware products. “We have our own 
chips. For the hardware, we aren’t wor-
ried at all,” he says.

Xpeng Robotics Center is collecting 
data and training robots on its pro-
duction line in Guangzhou. According 
to Shi, two types of data are actually 
meaningful — how human workers 
perform tasks and how a robot can 
complete them in the same scenario. 
He expects to see robots actually work-
ing in Xpeng companies within two 
years. “Maybe, thousands of them, but, 
we are not replacing workers.”

Shi predicts that, in about two to 
three years, they can assign part of the 
workload to robots, but not completely.

Contact the writer at 
grace@chinadailyhk.com

An illustration of key components used in a 
humanoid robot, designed with specialized 
technologies to replicate humanlike forms and 
functions.
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Editor’s note: The second part of the AI series examines the role of the Hong Kong Special Administrative Region government in dealing with the 
transformative effect of AI on human capital and labor market policies as well as its innovation and economic integration in Hong Kong.
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next Actions
1.  integrate Ai literacy into all levels of 

Hong Kong’s education system.

2.   Mandate guidelines for ethical and  
responsible use of Ai technology.

3.   Design sector-specific Ai plans with 
financial support, for orderly transition.

4.   Allocate capital and expert resources to 
develop optimum Ai infrastructure.
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The education system should incorporate artificial intelligence knowledge at 
all levels, with practical cases from industry partnerships. Sector-specific AI 
transitions need to be mapped for orderly change and retraining. Ethical AI 
development requires clear guidelines for transparency and accountability, 
and the city lacks supercomputing power, finds Oswald Chan in Hong Kong.
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T he International Monetary Fund’s 2024 AI 
Preparedness Index (AIPI) Dashboard ranks 
Hong Kong 20th out of 174 countries and 
regions. The AIPI scores readiness to har-

ness AI potential and to manage inherent risks from 
large-scale AI adoption. Singapore is rated the world’s 
“most-ready” country to embrace AI effectively. On a 
scale of zero to one, a higher AIPI score indicates bet-
ter AI preparedness. Hong Kong’s score was 0.7 at 20th 
in the AIPI league, behind Singapore at 0.8 — with 18 
other countries wedged within the 0.1 spread. 

The matrix taps multiple macro-structural indica-
tors that cover four broad dimensions: digital infra-
structure, human capital and labor market policies, 
innovation and economic integration, and regulation 
and ethics. It combines hard data and survey percep-
tions, deriving an astonishing exactitude of assigned 
decimal values.

The index is a secondary gathering, from many 
sources, of data originally recorded for other pur-
poses. It should not be read as anything but a matrix 
of indicators for policy guidance to prioritize areas 
for action. It shows which countries lead, in which 
dimensions, for others to learn from. It is not a defini-
tive ranking of likely national AI implementation 
outcomes. 

The numerical scores are conflated from hard data 
and perception surveys from eight institutions — the 
Fraser Institute, the International Labor Organiza-
tion, the International Telecommunication Union, the 
United Nations, the United Nations Conference on 
Trade and Development, the Universal Postal Union, 
the World Bank, and the World Economic Forum. The 
methodology is inexact and the International Mon-
etary Fund (IMF) advises using it with caution.

Business consultancies, industry leaders, AI experts, 
and academics, tell China Daily that the Hong Kong 
Special Administrative Region government carries the 
major responsibility for education, regulation, skills 
upgrading, and infrastructure, to accelerate readiness 
for the AI surge. The city cannot afford to lag. The 
foundation of hard infrastructure and AI innovation 
capacity has to be configured from the ground up. 
There are no shortcuts.

Total ai education
To ensure a pipeline of AI-competent talent to power 

its transformation, AI knowledge and training should 
span primary, secondary, tertiary, and continuing 
education, embedding AI into all relevant disciplines. 
It should not be treated as an optional, stand-alone 
academic subject. AI should figure as total education at 
every level. Equipping educators with core AI literacy 
is an urgent task.

Some things can only be achieved with purposeful 
agenda-setting and leadership. As with government 
agencies everywhere, civil servants are efficient at 
following successful precedents. When a new chal-
lenge on this vast scale appears, civil servants need 
leadership and direction from above. AI prepared-
ness needs urgent capacity-building spanning all 
aspects of learning, practice, and transition plans 
for work.

“The administration should proactively promote 
coding and data literacy by implementing an AI-
focused academic curriculum from primary to tertia-
ry education. Schools and AI technology companies 
should proactively collaborate to provide students 
with firsthand information on the real-world applica-
tions and development of AI,” argues Wilson Chow 
Wai-yin, global TMT industry and China AI leader 
at PwC.

“The SAR government should work with regulators 
around the globe and professional parties to define 
attestation and assurance standards for companies 
deploying AI technology,” says Chow. “Data privacy is 
another key concern for the government to mandate 
data privacy rules to limit the use of personal data in 
all AI initiatives.”

Richard Chen, Greater China regional vice-president 
at UiPath — an enterprise automation and AI software 
company, says: “A fundamental step involves embed-
ding computational thinking, algorithmic thinking, 
and data literacy into early education. The school 
curriculum must emphasize automation and robotics 
training and practical context, so that students learn to 
apply AI to solve real-world problems.” 

He adds that AI education must extend beyond theo-
retical knowledge to encompass training in essential 
skills and ethical awareness, to prepare students for 
the future of work.

Renny Thomas, a senior partner at McKinsey & 
Company, concurs. “Building these skills will need 
going beyond classroom training, enhancing busi-
nesses and cross-functional squads with embedded 
full-stack AI capabilities, and reimagining operations, 
by staying on the cutting edge of available AI technolo-
gies,” he says.

Regulatory guidance
Chen urges the administration to establish a 

regulatory framework and practical guidelines 
for companies and employees, to promote respon-

sible AI development and deployment, factoring 
ethical considerations. “The framework should 
include data privacy, algorithmic transparency, and 
accountability, to build public trust in AI systems,” 
he says.

Hong Kong’s governance framework on the ethi-
cal and responsible use of AI remains fragmented.  
Public concerns about data privacy, fairness, cyber-
security, and job displacement can inhibit faster 
and broader AI adoption, if these are not compre-
hensively addressed.

Business advisory firm PwC estimates global eco-
nomic growth could rise by 14 percent in 2030 from AI 
applications, equivalent to an additional $15.7 trillion 
— from increased productivity and demand-side pull. 
But that transition to AI-generated growth will come 
with disruptive job restructuring and the displace-
ment of non-AI-enabled employees.

Job losses
The World Economic Forum (WEF) estimates that 

AI technology will lead to the net loss of 14 million 
jobs, equivalent to 2 percent of existing global employ-
ment, over the next five years. The WEF’s Future of 
Jobs Report 2023 expects big data analytics, climate 
change mitigation technology, encryption and net-
work security, biotechnology, digital platforms and 
apps, e-commerce, and digital trade to drive employ-
ment growth. The largest job losses will hit traditional 
administrative, security, factory, and commerce roles.

The WEF expects 44 percent of workers’ skills to be 
obsolete over the next five years. Reskilling and upskill-
ing the workforce is urgent, as the report says six in 10 
workers will require training before 2027, but not all 
will have access to adequate training opportunities.

Cognitive skills for problem-solving, creative and 
analytical thinking, plus technology literacy, are con-

sidered the top three core business skill sets of the 
future global workplace. The IMF estimates that 
almost 40 percent of global employment will face AI 
disruption. The ratio is higher for advanced countries, 
at about 60 percent, due to the greater prevalence of 
cognitive-task-oriented jobs.

The 2024 Work Trend Index report compiled 
by Microsoft and LinkedIn highlights a grow-
ing awareness of AI’s importance among both 
employers and employees. Notably, 66 percent of 
surveyed workers in Hong Kong fear a lack of 
employer plans and vision for AI implementation. 
Furthermore, 86 percent admit to bring-
ing their own AI tools to work, potentially 
exposing corporate data to security threats.  
Meanwhile, 77 percent of leaders in Hong Kong pre-
fer to hire less experienced candidates with AI skills 
over more experienced candidates without them. The 

survey sampled 31,000 individuals across 31 countries 
and regions, including 1,000 knowledge workers in 
Hong Kong.

“AI applications are poised to transform Hong Kong’s 
labor market by automating complex workflows and 
enabling more intelligent automation,” says UiPath’s 
Chen.

Orderly ai transition
Hong Kong lawmaker and barrister Eunice Yung 

Hoi-yan suggests the SAR government can upgrade 
AI skills by developing sector-specific transition 
frameworks in collaboration with industry bodies, 
labor organizations, and academic institutions. 
“These frameworks could identify likely automation 
trends within each sector, map out emerging roles 
that complement AI systems, and develop training 
pathways that move workers from vulnerable posi-

tions to more sustainable careers, reducing transi-
tion costs for workers and businesses,” Yung says.

In Yung’s view, the administration should man-
age the AI impact on the city’s labor market. “Those 
sector-specific transition frameworks are also useful 
to monitor and analyze how AI adoption affects job 
creation, displacement, and transformation, across 
different sectors and occupational categories, to pro-
vide an evidence base for policy responses,” she adds.

Yung suggests the financial support mechanism 
could be an AI proof-of-concept fund, allowing small 
and medium enterprises and nongovernment orga-
nizations to test AI solutions before making larger 
investments. She feels a dedicated AI investment tax 
credit program, for SMEs and NGOs to commit to AI 
investment, and an AI adoption grant program, offer-
ing matching funds for qualified AI projects, could 
reduce the financial risk of early AI investment.

Financial incentives
UiPath’s Chen suggests that the government pro-

vide financial incentives for AI adoption and sys-
tematic employee AI training. “Hong Kong needs 
to continue developing a robust AI infrastructure, 
including advanced computing facilities, data cen-
ters, and high-speed connectivity,” he says.

Hong Kong’s computing infrastructure is under-
developed relative to digitally advanced cities. The 
first phase of Cyberport’s Artificial Intelligence 
Supercomputing Center — one of Asia-Pacific’s 
large-scale supercomputing facilities — only gen-
erates a computing power of 3,000 petaflops, 
equivalent to processing 10 billion images an 
hour, far below the estimated 15,000 petaflops of 
computing capacity needed by 2030.

“Preferential policies include tax incentives for 
computing infrastructure investments, accelerated 
depreciation schedules for AI hardware, subsi-
dized electricity rates for data centers (power is a 
major operational cost), and streamlined approval 
processes for facility construction,” adds Yung.

The lawmaker recommends that the adminis-
tration develop zones specifically for data center 
development by providing a reliable power supply, 
cooling infrastructure, and high-bandwidth con-
nectivity. It should also consider a coordinated 
computing resource network, integrating public 
and private facilities to enhance the city’s AI pre-

paredness.
Data center infrastructure is a prerequisite to 

support citywide implementation of AI-driven big 
data analysis for government, research and devel-
opment work at universities and corporations, and 
for professional users, all of which places severe 
strain on existing capacity.

Data centers consume enormous amounts of 
power and generate high temperatures 24 hours 
a day, which requires large-capacity cooling. The 
city does not have surplus domestic power gen-
eration to meet a surge in demand. Will we have 
clean energy to scale for data centers here, or will 
Hong Kong need to tap power from the Chinese 
mainland?

Contact the writer at 
oswald@chinadailyhk.com

Data Journalism
Let the facts speak

Our data journalism reports map the options for the 
community to resolve its challenges with consensus.

We analyze data from governments, industries, corporations,  
scholars, think tanks and nongovernment organizations.

We integrate the insights and policy prescriptions from domain experts.

The HKSAR government 
should proactively offer 
practical guidance for 
companies and employees, 
to fully leverage AI’s potential 
while minimizing negative 
consequences.”
Richard chen, UiPath Greater China Regional 
vice-president

Optimize Hong Kong’s superconnector 
role between the Chinese mainland 
and the outside world by amalgamating 

technologies, use cases, 
and AI applications to 
offer unique AI services 
or products, to achieve 
globalization, and to 
strengthen Hong Kong’s AI 

preparedness.”
Wilson chow Wai-yin, PwC Global 
TMT Industry and China AI leader

AI will automate operations 
and act as co-pilots to optimize 
technology, so that employees 
can focus on higher-value 
work.”
Renny thomas, McKinsey & 
Company Senior Partner
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Businesses’ top 10 skill priorities for 2027

1 Analytical thinking

2 creative thinking

3 Ai and big data

4 Leadership and social influence

5 Resilience, flexibility and agility

6 curiosity and lifelong learning

7 technological literacy

8 Design and user experience

9 Motivation and self-awareness

10 empathy and active listening

Source: World Economic Forum
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The HKSAR government can foster 
a comprehensive ecosystem that 

promotes AI adoption by 
developing technical, financial, 
regulatory, and ethical 
guidelines, while providing 
incentives for innovation and 
implementation.”

eunice Yung Hoi-yan, Legislative Council 
member (Election Committee)
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