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In a petrochemical plant, ultra-high-
pressure steel pipes are a vital compo-
nent, essential for transporting petro-
leum, natural gas and chemical materials.

In the past, the manufacturing tech-
nology of ultra- high- pressure steel pipes
over 10 meters in length was monopolized
by foreign countries. However, times have
changed after a Chinese company broke
this bottleneck, and independently devel-
oped the 17-meter-pipe along with the ca-
pacity ofmass production.

Purity of raw materials
It took 13 years to develop this 17-

meter- long steel pipe, said Zhou

Zhongcheng, chief engineer of the Inner
Mongolia North Heavy Industries Group
Co., LTD. (NHIG).

Back in 2012, the company took up
the challenge of making the 17- meter
long ultra- high- pressure steel pipes. Be-
fore that, it had already acquired the
technology to manufacture 10- meter
steel pipes.

For every additional meter, the man-
ufacturing difficulty doubles. Zhou ex-
plained that if the length of the steel pipe
increases significantly, the combined
stress generated by its own weight and in-
ternal high pressure rises sharply, which
requires a higher purity of raw materials.

Elements such as sulfur, phosphorus

and oxygen in steel will all affect its com-
pressive strength and uniformity. Elimi-
nating these elements is the key to im-
proving the purity of steel. However, oxy-
gen is extremely difficult to remove.

The research team finally figured
out a combined method. They added ele-
ments such as silicon and calcium to the
molten steel to form stable oxides with
oxygen. After these oxides float up, the
oxygen element can be easily removed.
To prevent oxygen from finding a way in
during the process, the team also intro-
duced argon gas to prevent secondary ox-
idation, achieving deep refining and puri-
fication of steel.

See page 4

Long High-pressure Steel Pipes Now Homegrown

Chinese President Xi Jinping sent a
congratulatory message to the 7th China-
Russia Energy Business Forum in Beijing
on November 25, sparking enthusiastic
responses from various sectors in both
countries.

Many noted that President Xi's mes-
sage highly commended the positive role
of China- Russia energy cooperation in
promoting the economic and social de-
velopment of both nations and enhanc-
ing the well-being of their peoples.

The message provided important
guidance for enterprises to advance prac-
tical cooperation, charted the course for
establishing a new, all- round, multi- di-
mensional energy cooperation frame-
work, and injected greater certainty into
the global energy market.

Also on November 25, Russian Presi-
dent Vladimir Putin sent a congratulato-
ry letter to the forum.

Igor Sechin, executive secretary of
the Russian Presidential Commission for
Strategic Development of the Fuel and

Energy Sector and Environmental Securi-
ty and CEO of the Rosneft Oil Company,
expressed his gratitude to President Pu-
tin and President Xi for their support
and ongoing personal attention paid to
the development of bilateral energy co-
operation.

According to Sechin, President Xi
once said the rice bowl of energy must
be firmly held in our own hands. Today,
China has become a renowned world
leader in renewable energy.

In recent years, China has commis-
sioned the highest volume of new re-
newable generation capacity, and now
hosts over 70 percent of the world's
manufacturing capacity for green econo-
my equipment. The synthesis of Russian
resources and Chinese technological
platform reliably ensures the stable de-
velopment of the two economies, taking
into account the priorities of domestic
consumption.

Sechin noted that in the coming
years, global economics will go through
profound and complex changes. "Deepen-
ing our strategic cooperation is the key to

countering these global challenges."
Meanwhile, Russian Deputy Prime

Minister Alexander Novak said the con-
gratulatory letters from the two heads of
state, had filled them with confidence in
the steady deepening of bilateral energy
cooperation.

As President Xi noted in his mes-
sage, China- Russia energy cooperation
got off to an early start and has a solid
foundation, and it serves as a model of
mutually beneficial cooperation between
the two sides.

Novak observed that energy cooper-
ation between Russia and China is con-
sistently strengthening, enriched with
new dimensions, and transforming into
a genuine strategic alliance, most nota-
bly in the oil, gas, and coal sectors.

"I am confident that integrating the
efforts of our two nations in both tradi-
tional and new energy will ensure the
sustainable development of our econo-
mies and create a technologically bal-
anced energy landscape for the long
term," said Novak.

See page 3

Energy Cooperation Gets New Direction

Chinese Researchers on Nature's 2025 Influential List
Liang Wenfeng, founder and CEO of the Chinese AI

firm DeepSeek, and "deep diver" Chinese geoscientist Du
Mengran are on the annual "Nature's 10" list, which
highlights 10 people at the heart of some of the biggest
science stories of 2025.
New Electrolyte for Aluminum Batteries Developed

Tianjin University's Advanced Carbon and Energy
Materials Laboratory has developed a non-corrosive or-
ganodichloro electrolyte, clearing a major obstacle for
large-scale application of aluminum batteries. The work
was published in Nature Sustainability.
Chip Moves Tiny Objects Using with Acoustic Waves

Virginia Tech scientists have created a programma-
ble chip that uses acoustic waves as invisible grabbers to
manipulate fluid flows and tiny particles. The acoustic
wave chip has significant potential in the medical and
engineering fields.
RNA Drug Shows Promise for Repairing DNA

Scientists at California's Cedars- Sinai have created
an experimental medication that can help repair dam-
aged DNA. The drug, called TY1, represents an early ex-
ample of a new group of treatments aimed at restoring
tissue harmed by heart attacks, inflammatory disorders
or other medical conditions.

WEEKLY REVIEW

This screen image captured at Beijing Aerospace Control Center on DecemberThis screen image captured at Beijing Aerospace Control Center on December 99,, 20252025 shows Shenzhou-shows Shenzhou-2121 taikonauts Zhang Lu andtaikonauts Zhang Lu and
Wu Fei (R) performing extravehicular activities outside China's orbiting space station. (PHOTO: XINHUA)Wu Fei (R) performing extravehicular activities outside China's orbiting space station. (PHOTO: XINHUA)

"The China- Serbia partnership is like the finest
steel — resilient, adaptable, and ever-strengthening under
the tempering of shared vision." This is how Serbian Am-
bassador to China Maja Stefanović described the China-
Serbia friendship in an interview with Science and Technol-
ogy Daily.

The China- Serbia Sci- tech Exchange Event and Young
Talented Scientists Roundtable on Green Steel Manufacturing,
themed "Empowered by Technology, Greening the Future,"
was held in Shijiazhuang, Hebei province, on December 9,
demonstrating the deepening collaboration and talent ex-
changes between the two nations.

"China and Serbia share highly compatible needs and
vast cooperation potential in technology and industrial devel-
opment, particularly in green steel manufacturing," Gao
Xiang, director general of China Science and Technology Ex-
change Center, said.

"Sci- tech cooperation platforms, such as Belt and Road
labs and innovation centers, have integrated R&D from uni-
versities and industry- driven demands of enterprises," Gao
added, citing the China-Serbia Belt and Road Joint Laboratory
on Green Steel Manufacturing as an example. These partner-
ships span joint R&D, industrial cooperation, and talent ex-
changes, injecting sci- tech momentum into the green trans-
formation of both countries' steel sectors.

Statistics show that China has become Serbia's largest
source of foreign direct investment. Notably, Serbia's top
three exporters are Chinese- invested enterprises, including
HBIS Serbia.

"HBIS Serbia has not only built one of the most ad-
vanced steel plants in Europe, but also created job opportuni-
ties for thousands of Serbian families," Stefanović said. "The
joint lab serves as another testament to our ironclad friend-
ship, injecting greater innovative momentum into Serbia's
green and sustainable development."

The event and roundtable, part of the 2025 China-CEEC
InnoShare, attracted more than 100 participants from China
and Central and Eastern European countries.

"Hebei's steel industry development relies on open
innovation cooperation," said Long Fenjie, director gener-
al of Hebei Provincial Department of Science and Tech-
nology.

See page 2

Steel Tech Collaboration
Forges China-Serbia Friendship

The annual Central Economic Work Conference was held
in Beijing from Wednesday to Thursday as Chinese leaders de-
cided priorities for the economic work in 2026.

Xi Jinping, general secretary of the Communist Party of
China (CPC) Central Committee, Chinese president and chair-
man of the Central Military Commission, delivered an impor-
tant speech at the conference.

In his speech, Xi reviewed the country's economic work
in 2025, analyzed the current economic situation and ar-
ranged next year's economic work.

It was noted at the meeting that 2025 is a truly extraordi-
nary year, and the main targets for economic and social devel-
opment will be successfully achieved.

As the 14th Five-Year Plan (2021-2025) is set to approach
a successful conclusion, the meeting noted that over the past
five years, China has effectively navigated various shocks and
challenges, and achieved new major accomplishments in the
cause of the Party and the country.

It is necessary to fully tap the economic potential, con-
tinue to pursue both policy support and reform and innova-
tion, ensure both market vitality and effective regulation,
combine investment in physical assets with investment in hu-
man capital, and respond to external challenges by strength-
ening internal capabilities, the meeting said.

Noting that there are still long- standing and new chal-
lenges in China's economic development, and the impact of
changes in the external environment has deepened while
risks and hidden dangers persist in some key areas, the meet-
ing said that these issues can be resolved through efforts, and
the underlying conditions and fundamental trends sustaining
China's long-term economic growth remain unchanged.

The conference stressed the need to fully and faithfully
apply the new development philosophy, move faster to forge
a new development paradigm and focus on promoting high-
quality development.

China will adhere to the general principle of pursuing
progress while ensuring stability, better coordinate domestic
economic work with struggles in the international economic
and trade arena, and ensure both development and security.

See page 3

China Holds Central Economic
Work Conference to Plan for 2026
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In an effort to address the shortage
of digital talent and support the ongoing
reform of the market-oriented allocation
of data elements, China has issued a
guideline that sets out four key areas
and 12 measures to build a comprehen-
sive talent cultivation system covering
discipline development, vocational edu-
cation, academic research and industry-
university-research-application.

The guideline, jointly released by

the National Development and Reform
Commission, the Ministry of Education,
and three other departments, encourag-
es qualified universities to establish dis-
ciplines and majors related to data ele-
ments, such as data science and engi-
neering, digital economy and manage-
ment.

Universities with strong founda-
tions and disciplinary resources are also
encouraged to establish digital schools
and relevant majors. To meet the urgent
knowledge and skills needed in the
growing data industry, universities are
urged to offer micro programs in data el-
ement fields like data governance and
data security.

For vocational education, the guide-
line also calls for adjusting training pro-
grams in line with digital industrial
needs. New majors like data collection
and cleaning, data annotation, and data
operations will be supported. Enterpris-
es and vocational schools will hopefully
also jointly develop training bases and
industry- aligned courses based on real
digital industrial scenarios.

Application scenarios in the data
field are regarded as a vehicle for indus-
try- university- research- application. Ac-
cording to the guideline, enterprises are
expected to lead the construction of
such application scenarios, while uni-
versities and other research institutions

are being motivated to participate di-
rectly, accelerating the cultivation of
versatile, innovative, and practice- ori-
ented digital talent.

"The guideline marks a shift from
fragmented exploration to a systematic,
professional and high- quality develop-
ment stage," said Yuan Jun, deputy di-
rector of the National Data Develop-
ment Research Institute. "With its im-
plementation, China will gradually
bridge the gap between
talent supply and in-
dustrial demand and
foster a deeply integrat-
ed digital talent ecosys-
tem," he added.

Data Element Education Guideline Released

In the first eight months of 2025,
the average concentration of PM2.5 ( fine
inhalable particles) in the province was
30 micrograms per cubic meter, a year-
on-year decrease of 18.9 percent, accord-
ing to He Litao, deputy director of the
Department of Ecology and Environ-
ment of Hebei province.

This data reflects Hebei's commit-
ted effort toward ecological protection.
The province has deeply integrated sci-
tech innovation into green development,
striving to transform the vision of "bluer
sky, greener land and cleaner water" in-
to practice, and ensuring the implemen-
tation of major national strategies.

Bluer sky
Steel is a pillar industry in Hebei

and also the priority for green transfor-
mation.

Hebei's goal for the steel industry
is to achieve A- level environmental per-
formance, implement policies according
to conditions of every single enterprise,
and promote the green and low- carbon
transformation of the entire process and
industrial chain.

Since 2016, Hebei has cumulative-
ly reduced its crude steel production
capacity by over 82 million tonnes, and
more than 80 steel enterprises have
completed their relocation from urban
areas.

Meanwhile, Hebei has established
an automatic air monitoring network
and automatic pollution source monitor-
ing network. They can collect and ana-
lyze over 23 million pieces of data daily.
Through large AI models and online di-
agnosis, they can achieve precise source
tracing and targeted treatment.

The collaboration of technological
measures has reduced the average con-
centration of PM2.5 by 63.8 percent dur-
ing the period of 2013 to 2024.

Greener land
The Saihanba afforested area,

which covers 94,000 hectares in Hebei,
is an example of the province's ecologi-
cal restoration efforts through techno-
logical innovation.

To protect forests, Hebei has set up
over 6,000monitoring stations and estab-
lished an integrated smart management

and protection platform covering air,
space and ground.

Xiongan New Area, designated as a
relocation area for the non-capital func-
tions of Beijing, uses big data to manage
over 20 million seedlings, and enriches
the diversity of plants to create a more
natural forest.

Since the beginning of the 14th
Five-Year Plan, Hebei has completed af-
forestation and reforestation of over 30
million mu. Meanwhile, the forest cover-
age rate in Xiongan New Area has in-
creased from 11 percent when it was es-
tablished to 35 percent to date.

Cleaner water
The ecological environment gover-

nance and protection of Baiyangdian, a
major wetland in north China, repre-
sents Hebei's water management em-
ploying technological measures.

A monitoring network has been es-
tablished, applying various technical
means such as satellite remote sensing,
unmanned aerial vehicles, and under-
water sensors, to achieve real- time
monitoring of the water quality of Bai-
yangdian.

A series of precise technological
measures have been carried out, includ-
ing silt removal and dredging, returning
farmland to lakes and unblocking water
systems. A total of over 27 million cubic
meters of silt have been removed and
212 kilometers of channels have been
dredged, achieving the connection of
small lakes and ensuring water naviga-
tion.

In terms of biodiversity restoration,
the local government has improved the
wetland's functions, and established a
buffer to purify the water flowing in. Dy-
namic monitoring of bird activities is al-
so carried out, using video surveillance
and voiceprint recognition. This has
helped the number of wild bird species
to increase from 90 to 296.

"Technological innovation is the
core driving force for green develop-
ment," Long Fenjie, director of the De-
partment of Science and Technology of
Hebei Province said, adding that Hebei
will continue to focus on key areas such
as air pollution prevention and control,
ecosystem restoration, and green and
low-carbon transformation.

Hebei's Committed Efforts
Toward Ecological Protection

China's artificial intelligence ecosys-
tem is gaining rapid global traction, with
domestic large models rising in interna-
tional rankings and expanding their in-
fluence across industries.

The latest assessment released by
the prominent evaluation platform
LMArena ranks several Chinese mod-
els among the world's best. Baidu's
ERNIE model has been placed second
globally — and first in China — for
text capabilities, excelling in creative
writing, long-form comprehension, and
following instruction. It also ranks
among the global leaders in visual un-
derstanding.

Zhipu's GLM-4.6 has a leading posi-
tion in coding capabilities, matching the
performance of other top international
models.

Since the rise of DeepSeek earlier
this year, global interest in China's AI
development has intensified. Large
models have quickly become a strate-
gic battleground in international com-
petition. Through advances in funda-
mental research, product deployment,

and ecosystem building, Chinese AI de-
velopers are entering the global first tier,
helping to reshape productivity in sec-
tors across the economy.

"Intelligence itself is the biggest ap-
plication, and the speed of technological
iteration is the only real moat," Baidu
founder Li Yanhong said at the 2025 Bai-
du World Conference. Over the past
year, he remarked, the capabilities of
large models have expanded well be-
yond conversational tools, with notable
progress in digital humans, coding
agents, and systems capable of autono-
mously searching for "globally optimal
solutions" in complex scenarios.

China currently leads the world in
the pace of model development. By July,
Chinese institutions had released 1,509
large models — 40 percent of the global
total. According to Stanford University's
2025 AI Index Report, China's high-per-
formance models have rapidly improved
in both quantity and quality, with the
performance gap between top Chinese
and international systems narrowing sig-
nificantly by the end of 2024.

At the heart of this progress is con-
tinuous technological innovation. Bai-
du's newly launched ERNIE 5.0, a next-
generation natively multimodal model
with 2.4 trillion parameters, has a uni-
fied architecture capable of processing

and generating text, images, audio, and
video.

Unlike earlier approaches that com-
bined separate modules for different
types of data, Baidu's new design builds
a single, integrated framework from the
ground up, enabling the model to han-
dle heterogeneous information with
greater fluidity and synergy, according
to Baidu.

Chinese AI models are also making
a strong mark on the global open-source
community. A joint report by MIT and
Hugging Face, a U.S. company that uses
machine learning to develop computa-
tion tools for building applications, says
Chinese developers accounted for 17.1
percent of worldwide downloads of
open- source AI models over the past
year, surpassing the U.S.

Baidu's multimodal reasoning mod-
el recently topped both the global model
trending chart and the global multimod-
al chart on Hugging Face. "Baidu has led
more than 1,000 open- source projects,
with over 21,000 community contribu-
tors," said Chen Shangyi, chair of Bai-
du's technology committee.

Competition among large models is
increasingly shaped by the strength of
foundational hardware and development
platforms. Domestic AI chipmakers such
as Kunlunxin, Ascend, and Cambricon

are rising rapidly, with Baidu's latest
Kunlunxin products offering significant
improvements in performance and cost.

At the software level, platforms in-
cluding Baidu's PaddlePaddle, Huawei's
MindSpore, and Megvii's MegEngine are
helping developers deploy large- model
applications more efficiently.

As technological capacity expands,
real- world applications are emerging as
the primary measure of value. With its
vast population and diverse industry sce-
narios, China has become the world's
largest and most dynamic testing
ground for large-model deployment.

In the energy sector, for example,
Baidu worked with State Grid to build a
unified AI innovation platform and de-
ploy an intelligent drone inspection sys-
tem capable of five million tower inspec-
tions annually, reducing manual climbs
by 40 percent.

Backed by an end- to- end AI
stack— from chips to frameworks, mod-
els, and applications — Baidu is partner-
ing with enterprises across education,
healthcare, finance, and manufacturing.
Its PaddlePaddle- ERNIE ecosystem now
supports over 23 million developers and
760,000 companies.

"When AI becomes a native capabil-
ity," Li said, "intelligence is no longer a
cost— but a source of productivity."

China's AI Models Rise as Innovation Accelerates

AI Ripples

The opening ceremony of the Tengchong Scientists Forum 2025 is held on De-
cember 6. (PHOTO: XINHUA)

The Tengchong Scientists Forum
2025, held in Tengchong city, Yunnan
province in southwest China, brought to-
gether the world's top scientific talent,
including Nobel laureates, Turing Award
winners, Fields medalists, and leading
Chinese academicians to discuss AI
changing the world.

The discussions from December 5
to 8 spanned critical fields like digital se-
curity, mathematics, materials science,
quantum technology, agriculture, and ro-
botics.

Bridging basic research and appli-
cation

Turing Award recipient Andrew Chi-
Chih Yao, acknowledging AI's potential
for good, cautioned about new challeng-
es in digital security. He used biosynthe-
sis technology as an example to warn
that large AI language models could be
maliciously used to aid in the synthesis
of harmful DNA sequences.

To counter this, Yao proposed cross-
disciplinary solutions merging biology
and cryptography to develop safe, priva-
cy-preserving DNA screening systems.

Fields medalist Efim Zelmanov
stressed mathematics as the foundation
of AI, pointing out that the core of deep
learning techniques is rooted in mathe-
matical principles like polynomial ap-
proximation. The foundational logic be-
hind modern applications such as cyber-
security and blockchain can be traced
back to the finite fields established by

French mathematician Évariste Galois in
the 19th century.

Nobel laureate Konstantin Novosel-
ov spoke about AI's capacity to expand
scientific boundaries. He cited the use
of AI and robotics to achieve unprece-
dented atomic- level precision in devel-
oping advanced materials like graphene.

Promoting sci- tech from theory to
reality

Pan Jianwei, an academician of the
Chinese Academy of Sciences, de-
scribed the forthcoming era of quan-
tum networks, promising improvements

in Internet security and speed. He said
in the future, when quantum computing
and AI are combined, it will be possible
to surpass human intelligence.

His team has reported significant
progress in quantum communication
and computing, and is developing practi-
cal applications like integrated space-
ground quantum networks and quan-
tum-enhanced telescopes.

Huang Sanwen, president of the
Chinese Academy of Agricultural Scienc-
es, presented a breakthrough in hybrid
potato breeding. Using genomic design,

his team has developed the world's first
hybrid potato capable of propagation
from true seed, overcoming the inherent
limitations of asexual reproduction.

Huang said the technology could
revitalize some 200 million mu (about
13.3 million hectares) of farmland in
southern China lying fallow in winter.
It could also be extended to 45 vegeta-
tively propagated crops globally, mak-
ing a scalable contribution to world
food security.

Wang Xingxing, founder and CEO
of Unitree Robotics, underscored the im-
portance of endowing robots with hu-
man- like mobility. "Movement is essen-
tial for robots to finish human tasks. We
aim to enable robots to execute all hu-
man motions."

"The AI data for embodied intelli-
gence is scarce, but this presents the
best opportunity for innovation," Wang
said. Although robots still face challeng-
es in unfamiliar environments, he thinks
that with 30,000 units collecting data
globally and continuous AI model opti-
mization, robots could perform 80 per-
cent of tasks in 80 percent unfamiliar
scenarios within two years.

Scientific progress is strongest
when foundational research, cutting-
edge technology and real- world needs
converge. The exchanges in Tengchong
underscored a common message: AI and
related technologies can expand human
capabilities and public benefit — if pur-
sued with interdisciplinary collaboration
and a focus on accessibility and safety.

Scientists Discuss Future of Science and AIScientists Discuss Future of Science and AI

A scenic view of Baiyangdian Lake, Hebei province. (PHOTO: XINHUA)

From page 1
He reaffirmed Hebei's commit-

ment that, "We will continue optimiz-
ing policies for international sci- tech
collaboration, deepening integration
within the Belt and Road Initiative,
and fostering exchanges among young
scientists."

The participants agreed that sci-
tech innovation transcends borders and
serves as a solid bridge for friendship
and common development.

"Green, low- carbon steel develop-
ment requires not only technological
innovation but also international coop-
eration and shared wisdom," Lin
Zhangguo, deputy general manager of
the HBIS Group, stated. "We aspire to
build long- term bridges with Serbian
and global partners in green manufac-
turing, low-carbon R&D, and high-end
talent cultivation to steer the global
steel industry toward greater sustain-
ability and efficiency."

Steel Tech Collaboration
Forges China-Serbia Friendship
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China's sci- tech innovation has
topped a recent series of prestigious
lists, injecting new vitality into the glob-
al quest for sustainable development.

Taking into account scientific re-
search cities, disciplinary contributions,
and international leadership, China's
"meteoric rise" in research capabilities
augers well for the international re-
search ecosystem.

The advance of Chinese research
cities

According to Nature Index 2025 Sci-
ence Cities supplement, six Chinese cit-
ies are among the world's top 10 scientif-
ic research hubs. Data shows that Beijing
has topped the list for nine consecutive
years, while Shanghai, Guangzhou, Wu-
han, Nanjing and Hangzhou have all
made it into the top 10. China has histor-
ically held the majority of the list's top
10 global scientific research cities.

On the Global Innovation Index
2025, published by the World Intellectu-
al Property Organization, China has be-
come one of the top 10 most innovative
economies in the world for the first
time, and it ranks first in the world in
many sub-indicators related to intellectu-
al property rights. Meanwhile, "Shen-
zhen- Hong Kong- Guangzhou" ranked
first globally as a sci-tech cluster.

In terms of the key indicator contri-
bution share, Chinese cities have dem-
onstrated a strong growth momentum.
Data shows that the research output in
Beijing increased by over nine percent

between 2023 and 2024, while Shang-
hai's grew by 20 percent.

The research output of other
Chinese cities in the Nature Index
top 10 list also rose, with a commentary
pointing out that these changes in rank-
ings reflect "a broader trend that China
is expanding its leading edge."

Moreover, in terms of disciplines,
the Nature Index shows that Chinese
cities continue to dominate the lists
in the fields of chemistry, physical sci-
ences, and earth and environmental
sciences.

Chinese scientific researchers mak-
ing their mark

The development of scientific re-
search cities in China cannot be separat-
ed from the tireless research capabilities
of scientists. Against the backdrop of an
overall increase in scientific research
output, the international influence of

Chinese scientists has also continued to
grow.

A recent study published in the Pro-
ceedings of the National Academy of Sci-
ences (PNAS) highlights this structural
shift. Data shows that Chinese scientists
now lead more than half of all joint re-
search projects with peers in the UK,
with similar leadership patterns emerg-
ing in collaborations with partners in
the U.S. and Europe.

Analysis by the Swedish Founda-
tion for International Cooperation in Re-
search and Higher Education offers fur-
ther validation. Its November report not-
ed that when ranked by high- impact
publications, rather than total volume,
China has surpassed the U.S. in research
strength, particularly in mathematics,
computing and engineering.

"I have witnessed first-hand the de-
velopments that have led to what many

may find a surprising, even shocking,
development," said Erik Forsberg, the
report's author, referring to the rapid
evolution of China's academic capabili-
ties over the past two decades.

Chinese research aiding global sus-
tainable development

The academic achievements of
Chinese research have been increasing-
ly applied in policy-making, especially
in the sustainable development fields.

A recent global report released by
Springer Nature, a world- renowned sci-
entific publishing organization, shows
that China is the largest contributor to
papers related to the Sustainable Devel-
opment Goals (SDGs). Chinese scientific
achievements are playing an increasing-
ly important role in the formulation of
global SDG policies.

China's SDG- related research find-
ings have been widely cited in various
SDG policy documents, with 25 percent
of citations coming from international
organizations such as the World Health
Organization. Since 2022, the impact of
Chinese SDG- related papers on global
health and environmental policy docu-
ments has been particularly significant,
the report said.

"China's research results are widely
cited across different countries," said
Nicola Jones, director of the SDG Pro-
gramme at Springer Nature, highlighting
the global utility of Chinese scientific
output.

This aligns with a broader trend not-
ed by Nature Editor- in-Chief Magdalena
Skipper. Skipper observed that while sci-
entific research is a global endeavour,
China is making an increasingly influen-
tial contribution to the global research
ecosystem across multiple metrics.

Chinese Sci-tech Contributes to Solving Global ChallengesChinese Sci-tech Contributes to Solving Global Challenges

As China's advancement in AI
draws global attention, Andrey Belevt-
sev, senior vice president and head of
technology at Russia's Sberbank, shared
his perspective on China's evolving AI
landscape in an interview with Science
and Technology Daily.

Belevtsev identified China's com-
petitive advantages. On the one hand,
the Chinese government encourages
competition. On the other hand, China
excels at bridging the gap between
technology and business, accelerating
technology transfer.

Most importantly, China also pos-
sesses a reliable talent foundation: a
large pool of highly skilled engineers.

"AI should serve as a complementa-
ry technology that extends human intel-
lect and capacity," he said.

He observed that across human his-
tory — particularly throughout the evo-
lution of information and communica-
tion technologies — technological en-
hancement of human capabilities has
never triggered widespread unemploy-
ment. Instead, these innovations propel
economic growth.

Educationally speaking, it is impera-
tive to expedite public competency in AI
application, encompassing both its poten-
tial outcomes and inherent constraints.
Rather than fearing AI, we should effec-
tively govern associated risks.

For AI governance, Belevtsev
stressed the necessity of ethical over-
sight while cautioning against excessive
restrictions.

When specific technological do-
mains undergo accelerated advance-
ment, it's important to uphold ethical
imperatives vis- a- vis innovation. That
said, the systems and approaches adopt-
ed should primarily be enterprises' own
responsibility.

Excessive regulations may become

obstacles hindering the pace and quality
of technological advancement. However,
technologies implemented in education,
healthcare, or public administration
must comply with local laws, traditions
and cultural norms.

"As the 21st century's foundational
technology, AI will penetrate every eco-
nomic sector," he said. "Hence, it is es-
sential to consider how to properly for-
mulate risk management policies from
the outset. Risk management should fo-
cus on self- regulation and multi- stake-
holder cooperation between institutions,
enterprises and market actors."

"We have a strong interest in the
work of our Chinese partners and in
our joint research projects. We are con-
fident that our collaboration will
achieve mutual benefit and win- win
outcomes," Belevtsev added. "We hold
the highest regard for Chinese enter-
prises and scientists' work in AI. Our
cooperation, particularly in research,
proves important to advancing global
AI development and delivering benefits
across nations."

China's AI Ascent
Draws Int'l Interest

The last few years have seen a daz-
zling spectacle of robotic achievements.
We have seen humanoid robots execute
flawless backflips and intricate dance
routines. These demonstrations, by es-
tablished industry pioneers as well as
ambitious new entrants, are remarkable
feats of engineering, proving that we
can build machines with the kinematic
complexity to mimic human movement.

But what will it take to transition
them to the real world?

Today's most impressive humanoid
demonstrations are triumphs of dynam-
ic locomotion and trajectory tracking.
But when faced with strong resistance,
these systems often fail. A robot may
over- torque its joints, overheat, or lose
balance entirely. It was trained to move,

not to struggle. Closing this gap de-
mands "whole- body intelligence," the
ability to coordinate every limb and
joint to generate and withstand force
while remaining stable.

Two challenges stand out. First, ro-
bots lack a human- like reaction mecha-
nism. When we push a heavy object, we
automatically adjust posture, shift
weight, and engage core muscles — sub-
tle biomechanical strategies missing
from most control frameworks.

Second is the notorious "curse of
high- dimensionality": with dozens of
joints and hundreds of sensory inputs,
effective whole- body coordination is an
immense learning problem. Reinforce-
ment learning must navigate vast state
and action spaces, often leading to un-
stable or inefficient behaviors.

A new paradigm is emerging to
overcome these limits. Rather than
scripting responses, researchers are en-
abling robots to learn the fundamental
principles of physical interaction from
the ground up.

A prime example of this trend is
the Thor framework developed at the
Beijing Academy of Artificial Intelli-
gence (BAAI). When a 35 kg Thor robot
pulled a 1,400 kg vehicle, it was not exe-
cuting a rigid plan; it had learned to use
its entire body to manage force, much
like a trained athlete.

This new solution is characterized
by two key insights: reward learning that
encourages human- like biomechanics,
and control architectures that break
whole- body coordination into manage-
able components. The result is generaliz-
able physical intelligence.

A robot capable of understanding
force interaction can apply the same
principles across tasks — from opening
heavy doors to stabilizing loads or main-
taining controlled pressure on a surface.
The robot is no longer just a collection
of moving parts — it becomes a holistic
physical agent, demonstrably stronger,
more stable, and vastly more capable in
the real world.

Across the industry, a consensus is

emerging: Mastering physical interaction
is the next milestone. In this sense,
work on frameworks like BAAI's Thor is
not an isolated effort, but part of a
broader transition toward "whole- body,
force- aware" humanoids. We are finally
moving away from simply programming
robots to do tasks, toward teaching
them to understand the physics of the
work itself.

The ultimate goal is not just to
build smarter machines, but to build a
future where humans and robots can
work side- by- side to solve humanity's
grand challenges.

Achieving this vision will require
an open, global and collaborative ecosys-
tem, where foundational research is
shared to accelerate progress for all. We
are proud to contribute our research to
this collective endeavor toward a future
where humanoid robots can finally, and
reliably, stand their ground in the real
world.

The authors are from BAAI.

Next Step for Humanoids: From Puppets to Partners
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A Chinese researcher checks the dryness of seeds in a biodiversity laboratoA Chinese researcher checks the dryness of seeds in a biodiversity laborato--
ry. (PHOTO: XINHUA)ry. (PHOTO: XINHUA)
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Wang Peng, executive dean of the

National Energy Development Strategy
Institute at North China Electric Power
University, said that President Xi's mes-
sage charts the course for safeguarding
the stability and smooth operation of
global energy industrial and supply
chains. China stands as both an active
advocate and steadfast practitioner in
establishing a fair, equitable, balanced
and inclusive global energy governance
system.

Facing the highly globalized na-
ture of industrial and supply chains,
China maintains a dialectical under-
standing of the relationship between
self- reliance in energy technology and
international cooperation. It is expand-
ing and deepening joint scientific re-
search with other countries, strength-
ening global energy technology cooper-
ation, and helping to enhance the resil-
ience of the global energy industrial
and supply chains, said Wang.

President Xi's emphasis on "inject-
ing greater stability into world energy
security and the green and low-carbon
transition," has strengthened the pow-
er industry's commitment to green de-
velopment, said Yang Kun, executive
vice chairman of the China Electricity
Council.

In this regard, China has achieved
power grid interconnection with multi-
ple countries and provides clean ener-
gy products and services to over 200
countries and regions. In the past year,
exports of wind and solar power prod-
ucts helped reduce global carbon emis-
sions by approximately 2.65 billion
tonnes, according to Yang. The council

will continue to engage deeply in global
and regional energy governance, contrib-
uting China's strength to the global ener-
gy transition, he added.

Igor Artemyev, president of the St.
Petersburg International Mercantile Ex-
change in Russia stated President Xi's
congratulatory message emphasized
"promoting the establishment of a more
fair, just, balanced and inclusive global
energy governance system." This state-
ment has also fostered consensus for co-
operation between the two countries, ac-
cording to Artemyev.

Both sides can join hands to estab-
lish an autonomous and controllable
trading and pricing platform, forming a
more credible and practical price refer-
ence system that better aligns with the
realities of the global energy market.
This will not only build a solid barrier
for the security and stability of China-
Russia energy trade, but also provide di-
verse and inclusive pathways for coun-
tries to participate in energy coopera-
tion, Artemyev noted.

The National Energy Administra-
tion (NEA) will continuously deepen
practical energy cooperation with key
countries including Russia, safeguard
China's energy security under open con-
ditions, and advance the construction of
a more equitable, fair, balanced and in-
clusive global energy governance sys-
tem, said Wei Xiaowei, director general
of the Department of International Co-
operation at the NEA.

Wei added that President Xi's mes-
sage fully affirmed the achievements in
China- Russia energy cooperation and
provided directional guidance for future
collaboration.

Energy Cooperation Gets New Direction

From page 1
The country will implement more

proactive and impactful macroeconomic
policies, formulate more far- sighted,
more targeted and better- coordinated
policies, continuously expand domestic
demand and optimize supply, and devel-
op new quality productive forces accord-
ing to local conditions.

Efforts will be made to develop a
unified national market and continuous-
ly prevent and defuse risks in key areas.
It is imperative to secure the steady de-
velopment of employment, businesses,
markets and expectations, getting the
15th Five-Year Plan (2026-2030) off to a
good start.

China will continue to implement a
more proactive fiscal policy and main-
tain necessary fiscal deficits, overall

debt levels and expenditure scale, while
standardizing tax incentives and fiscal
subsidy policies.

China will continue implementing a
moderately loose monetary policy, em-
ploy various monetary policy tools such
as reserve requirement ratios and inter-
est rates in a flexible and efficient man-
ner to maintain ample liquidity.

China will guide financial institu-
tions to scale up support for domestic
demand expansion, sci- tech innovation,
micro, small and medium enterprises,
and other key areas.

The RMB exchange rate will be
kept generally stable at an adaptive, bal-
anced level, the meeting said, adding
that China will make macro policy orien-
tations more consistent and effective,
and refine expectations management

mechanisms to bolster social confidence.
In terms of tasks of next year's eco-

nomic work, the meeting said domestic
demand will remain as a focus in build-
ing a robust domestic market.

Special initiatives should be ad-
vanced to boost consumption, and the
supply of high- quality consumer goods
and services should be expanded. Unrea-
sonable restrictions in the consumption
sector should be removed, and the po-
tential of service consumption should
be unlocked.

China will work to stabilize and re-
vive investment, appropriately increase
the scale of investment within the central
government budget, and continue to le-
verage the role of new policy-based finan-
cial instruments. China will also advance
urban renewal in a high-quality manner.

It will be essential to enhance in-
novation- driven development to acceler-
ate the cultivation of new growth drivers.
China will develop international techno-
logical innovation centers in Beijing (Bei-
jing- Tianjin- Hebei region), Shanghai
(Yangtze River Delta), and theGuangdong-
HongKong-MacaoGreaterBayArea.

Efforts will be made to advance the
AI Plus Initiative, improve AI gover-
nance and foster innovation in science
and technology finance.

The meeting underscored the need
to steadily advance institutional opening
up, expand self- initiated opening up in
the service sector in an orderly manner,
and make solid progress in developing
the Hainan Free Trade Port.

Source: Xinhua

China Holds Central Economic Work Conference to Plan for 2026
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Erik Solheim, co- chair of Europe-
Asia Center and former under secretary-
general of the UN and executive director
of the UNEP, is vocal about China's glob-
al role.

Recently, following his participation
in the "Understanding China" confer-
ence in Guangzhou in southern China,
he posted on X that "the rise of China is
the most peaceful rise of a major power
in history. China has brought everyone
out of (extreme) poverty and helped oth-
er nations grow."

In an interview with Science and
Technology Daily in Beijing on December
5, the same day the Global Environmen-
tal Think Tank Development Report 2025
was released, Solheim went beyond
these broad statements to offer detailed,
firsthand observations on what he sees
as China's real contributions to sustain-
ability, the persistent misconceptions in
the West, and how the world should re-
spond.

"China is now the total dominant
force in all green technologies," he said.
"China is the indispensable nation for
the green transition, producing 60 per-
cent or more of renewable energy, elec-
tric vehicles and batteries. In terms of
the solar energy field, that share reaches
90 percent."

He cited specific companies as
proof of this leadership. "Chinese com-
panies in electric cars and batteries are
the world's leading players. So driving
the technology and making the produc-
tion at scale of all these technologies
is the number one contribution," he
noted.

In addition, China's environmental
progress is not limited to industry. "China
is also the biggest tree planter in the
world. It has announced the largest na-
tional park system in the world, which
is, up to now, the most significant."

He described a dramatic transfor-

mation in everyday environmental con-
ditions. "Ten years ago, I would never
have gone running in Beijing. It was pol-
luted. Now the sky is blue, the sun is
shining, and the air is fresh."

For Solheim, technology and the
protection of nature are the two most
important pillars to sustain China's eco-
logical development.

He expressed frustration that many
in the West remain unaware of this
shift. "Many people are not following
the news, so they remain in the past.
They have seen pictures of Beijing with
heavy pollution, and they believe that is

still the case. They haven't really re-
freshed their minds."

He also pushed back against the
notion that China's green manufactur-
ing dominance stems from low labor
costs. "It is not because salaries are low
in China. It is because China is super-
efficient and has the most robots, the
most efficient production anywhere in
the world."

His recommendation to Western
governments is pragmatic: embrace
Chinese investment. "My main sugges-
tion is to invite more Chinese compa-
nies to invest in Europe, in the U.S.,
but of course also in Africa and every-
where else, because then these compa-
nies will bring the technology and this
business practice, and we can learn
from it."

On the global stage, Solheim em-
phasized China's deepening ties with
the rest of the developing world. He ar-
gued that this economic centrality posi-
tions China to help reshape global gover-
nance. "China is absolutely critical for
trade, for technology, for economic pros-
perity, and for green development. But
China can also help establish a new, fair-
er global system."

The current global system has
been fundamentally dominated by the
U.S. up to now. "To build a fairer order,
China needs to work with India, Indo-
nesia, Brazil, and all the other nations
of the Global South to establish a fairer
global system that is representative of
the 21st century."

Green Development in China Reshapes the World
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Located at nearly 4,000 meters
above sea level, Awang Quyang, 46, is
testing a new plant-based dye for Tibet-
an paper. As a fifth-generation inheritor
of the Zhigong Gaxiu Tibetan papermak-
ing technique, listed as a municipal- lev-
el intangible cultural heritage in Lhasa,
he has helped adapt the ancient craft for
modern use.

The workshop, in Tangjia township,
Mozhugongka county, Xizang autono-
mous region, has walls displaying sheets
of colored paper, from deep red to indi-
go, some printed with classical Tibetan
scriptures, others with contemporary de-
signs. Nearby are notebooks, pen hold-
ers, lanterns, and other products made
from this paper, showing how a 1,300-
year- old tradition is finding new rele-
vance.

Tibetan papermaking dates back to
the 7th century. The unique method
has been passed down within one fami-
ly since the 11th century. Many histori-
cal texts preserved in the Potala Palace
and Jokhang Temple were written on
this paper.

"The paper can last hundreds of
years without rotting or being damaged
by insects," said Quyang, holding a well-
preserved sheet made with traditional
methods. The key lies in its raw materi-
al: the root of the Langdu plant (wolfs-
bane), which is naturally toxic and in-
sect- resistant. The process involves
more than 10 steps, peeling, boiling,
pulping, forming and drying, resulting
in paper that is durable, resistant to de-
cay and hard to tear.

For Quyang, the craft carries cultur-
al meaning. "Every step reflects respect
for nature and tradition," he said. "We
turn a poisonous plant into something
useful, a practice built on generations of
knowledge."

While keeping core techniques un-
changed, Quyang and his team now use
eco-friendly dyes, expanding the paper's
color range from the original earthy yel-
low to 12 different shades. They have al-
so developed a version with a leather-
like texture.

Quyang began learning papermak-
ing from his father as a teenager. In
2001, while working at a paper mill run
by the Caiquan Welfare Special Educa-
tion School in Lhasa, he traveled to Ne-
pal to study Tibetan paper dyeing. After
returning, he introduced what he
learned and, in 2013, began his career in
Tibetan papermaking in his hometown
to continue the tradition.

Recently, his nephew Dainzin Nor-
bu, a 23- year- old computer science
graduate, joined his team. "We're devel-
oping AR postcards," he said. "When
scanned, they show animations of the
papermaking process and its history."
He believes intangible heritage must
connect with young people through
new technologies.

Two local youth at the coopera-
tive can now complete the full paper-
making process on their own. "This
skill has been passed down for genera-
tions —not just as a craft, but as part
of our identity," said Quyang. He plans
to build a hands- on workshop to let
more people experience the technique
directly.

Ancient Tibetan
Papermaking Lives on

In 2025, an unexpected delay to
the Shenzhou-20 mission gave the pub-
lic their first close-up of China's space
station's logistical support capabilities.
As the taikonauts' scheduled return
time was extended, concerns arose.
Was there enough food? Was there
enough water? Could their basic needs
be met?

However, Wu Dawei, deputy chief
designer of the astronaut system at
the China Astronaut Research and
Training Center, quickly dispelled
these doubts with the following re-
sponse: "The space station's food and
living supplies are more plentiful than

you can imagine."
This wasn't just some ad hoc re-

sponse, but rather the result of care-
ful planning and preparation. Even
the laboratory mice in orbit was in-
cluded in the allocation of supplies,
they got the taikonauts' soy milk. The
mice eventually returned to Earth
healthy, proving the success of the ex-
periment and reflecting the space sta-
tion's flexible and efficient resource
management.

Contrary to popular belief, space
food on the Chinese space station is no
longer limited to processed food in
toothpaste- like tubes or compressed
biscuits. Today, the taikonauts' menu
exceeds 190 items. Every food item is
scientifically categorised and stored.
Most are processed using high-tempera-
ture sterilisation in soft cans or freeze-
drying technology, which allows them
to be stored at room temperature for
over a year.

These foods are stored in cargo
bags in the space station. Fresh fruit
and vegetables, such as apples, toma-
toes and lettuce, are regularly supplied
by the Tianzhou cargo spacecraft and
stored in specially designed refrigera-
tors at a temperature of 2-4 °C. Devel-
oped by a Chinese company, this refrig-
erator is lightweight, energy- efficient
and impact- resistant, and can be re-
motely monitored to ensure the fresh-
ness of the ingredients.

But why go to such great lengths
to ensure good quality food? It's be-
cause the effects of the space environ-
ment on the body far exceed what peo-
ple imagine.

In weightlessness, for example,
the rise of bodily fluids can lead to a
decrease in taste and smell of over 30
percent, which can make astronauts
prone to a loss of appetite. Therefore,
the menu includes strongly flavoured
foods such as Sichuan cuisine, chilli

sauce and rich soups to stimulate appe-
tite. The nutritional design is also ex-
tremely precise: high protein to prevent
muscle atrophy, high calcium and vita-
min D to combat approximately one
percent monthly bone calcium loss,
low sodium and high potassium to pro-
tect the cardiovascular system and di-
etary fibre to alleviate slowed intestinal
motility. Every meal is the result of sci-
entific calculations.

The reason the Chinese space sta-
tion's material reserves are "more
plentiful than you can imagine" lies in
its highly systematic support system.
Every link has undergone repeated ver-
ification, from the regular resupply of
the Tianzhou spacecraft and the intel-
ligent management of on- orbit sup-
plies to long- term food preservation
technology and emergency allocation
mechanisms. Even the soy milk con-
sumed by the mice is part of this coor-
dinated operation.

No Shortage of Food for Taikonauts

The Zhoubi Suanjing (The Mathe-
matical Book on Gnomons and Circular

Paths), written around the 1st century
BC, is the oldest surviving Chinese book
on the fundamentals of astronomical cal-
culations. The book is known for its ear-
ly use of the Gougu theorem (a Chinese
version of the Pythagorean theorem),
along with its detailed astronomical and
calendrical methods. It is one of the 10

classic books on mathematics from an-
cient China.

The original preface explains that
the word zhou (周) refers to the Zhou
dynasty (11th century-221 BCE). Howev-
er, zhou also means "circuit, circle,
round", thus referring to astronomical
movements. The word bi ( 髀) means
"thigh" (gu). Together with its shadow,
referred to as a "hook" (gou), the two
sides of a right-angled triangle (or a car-
penter's square) are formed (the adja-
cent and the opposite). Using these two
pieces of information, the length of the
hypotenuse can be calculated. This for-
mula corresponds to the Pythagorean
theorem (modern term: gougu dingli).

Mathematically, the book covers
fractional multiplication and division,
arithmetic sequences, methods for calcu-
lating the circumference of a circle, lin-
ear interpolation, extracting square
roots from arbitrary positive numbers,
representing decimal fractions using re-
mainders and the earliest recorded use

of the Pythagorean theorem.
Despite containing errors and

rough approximations, such as assuming
the Earth to be flat and using this model
to infer celestial phenomena, the Zhou-
bi Suanjing occupies an irreplaceable po-
sition in the history of Chinese astrono-
my.

The book's pioneering use of the
"gougu" theorem and observational mea-
surement techniques greatly influenced
later mathematicians, who further devel-
oped and applied these methods. From
the Tang (618- 907 CE) and Song (960-
1279 CE) periods onwards, the Zhoubi
Suanjing was formally included in the
imperial curriculum as an official mathe-
matics textbook, contributing signifi-
cantly to the evolution of Chinese math-
ematical thought. The book also spread
beyond China. During the Tang dynasty,
it was introduced to Japan and became
one of the official mathematics text-
books, thereby extending its influence
further into East Asia.

Zhoubi Suanjing: Fundamentals of Astronomical Calculations

The Zhoubi Suanjing is on display at the National Museum of Chinese ClassicsThe Zhoubi Suanjing is on display at the National Museum of Chinese Classics
in Beijing. (PHOTO: VCG)in Beijing. (PHOTO: VCG)
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Forging long steel billets
The forging of steel billets was the

next challenge. The first time, due to
the slower lifting speed, the billet hard-
ened before being fully forged to the set
length, because of the rapid drop in tem-
perature. After much deliberation, Xu
Ruibing, the senior engineer at NHIG,
decided to take a two- pronged ap-
proach, optimizing the processing tech-
nique and controlling the cooling time.

The core difficulty lay in tempera-
ture control. Xu believes that only by
achieving precise temperature control
during the processing, can engineers en-
sure that the billet does not cool down
before being drawn to a sufficient
length.

Relying on the vast amount of da-
ta in manufacturing steel pipes, the
team developed an intelligent tempera-
ture control system. It models through
complex algorithms, monitors the tem-
perature of each part of the steel billet
in real time, and precisely regulates
the processing method based on the
temperature.

The team further optimized the
processing technology, and soon after
that the first ultra- long billet that met
the requirements was delivered.

Drilling and grinding
The steel billet is solid. It needs to

be drilled from both ends to form a uni-
form, smooth and straight circular chan-
nel. Then, its surface is ground to finally
form a steel pipe.

The allowable deviation of concen-
tricity at both ends of a 17-meter- long
steel pipe is thinner than a person's fin-
gernail, Xu explained, to demonstrate
the difficulty of the task.

Through countless attempts and
improvements, the NHIG developed an
extremely rigid deep hole drilling ma-
chine system, and drill pipes specifically
for super-long steel pipes.

The machine system features excel-
lent shock absorption performance and
stability, effectively resisting the deflec-
tion of drill pipes caused by gravity, said
Xu, adding that the drill bit is made of
super- hard materials with special geo-
metric design. Its ability and efficiency
to drill deep holes in hard steel have
been significantly enhanced.

The team also developed a deep
hole honing machine specifically for ex-
tra- long steel pipes. Using the men-
tioned deep- hole drill pipe, grinding
stones of different specifications were
sent into the deep hole for precise hon-
ing. Eventually, the inner side of the 17-
meter-long pipe ultra-high pressure pipe
was polished as smooth and flawless as
a mirror, signaling that it was ready for
service.

Long High-pressure Steel Pipes Now Homegrown


