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Nation to ramp up efforts for
edge in biomanufacturing

Innovative, green production pattern
seen as key growth engine in future

By MA SI
masi@chinadaily.com.cn

In a significant push to cultivate
new growth engines, China is priori-
tizing biomanufacturing as a cor-
nerstone future industry, aiming to
harness its potential to upgrade tra-
ditional sectors and forge entirely
new tracks in the green economy.

Biomanufacturing, an innovative
production paradigm that conver-
ges biology, chemistry and engineer-
ing, is transforming waste into
wealth. Industrial exhaust is being
converted into fish feed, used cook-
ing oil into jet fuel and crop straw
into biodegradable film. This tech-
nology, characterized by its low car-
bon emissions, efficiency and
renewability, is now at the forefront
of the nation’s industrial strategy.

The sector has been explicitly out-
lined as one of the six future indus-
tries and a new economic growth
point, according to the recommen-
dations for formulating the 15th Five-
Year Plan (2026-30) adopted by the
fourth plenary session of the 20th
Communist Party of China (CPC)
Central Committee in October.

Zhang Linshan, a researcher at
the National Development and

forces, biomanufacturing is at a crit-
ical stage of transitioning from the
laboratory to industrialization,
which holds strategic significance
for China to seize the opportunities
of the new technological revolution
and build long-term competitive
advantages.”

Li Boyang, head of the consumer
goods industry research institute at
the China Center for Information
Industry Development, said: “Bio-
manufacturing can be a crucial
direction in our efforts to build a
manufacturing powerhouse. On the
one hand, it can cultivate numerous
new sectors such as biomaterials,
bioenergy, biopharmaceuticals, bio-
environmental protection, bio-
chemicals and bio-agriculture. On
the other, this advanced technology
can help many traditional indus-
tries upgrade and transform.”

This direction is seen as a vital
development following smart and
green manufacturing. China’s inno-
vation capacity in the field is grow-
ing, accounting for over 20 percent
of global academic publications and
patent applications, supported by a
network of national key laboratories
and industrial innovation platforms,
said the China Center for Informa-

growth rate of about 30 percent since
2015, and are projected to reach
around $25 billion in 2025. In China,
annual investment in biomanufac-
turing has grown to nearly 30 billion
yuan ($4.3 billion), Li estimates.

Chen Guogiang, director of Tsing-
hua University’s Center for Synthet-
ic and Systems Biology, highlighted
the inherent advantages of bioman-
ufacturing. “It offers fundamental
benefits of being low-carbon, envi-
ronmentally friendly and safe.”

While acknowledging higher ini-
tial costs, Chen expressed optimism
about its broad prospects, suggest-
ing that policy support to expand
application scenarios, especially in
bulk materials, could steadily grow
the market.

The strategic importance of the
sector was a central theme at the
recent 2025 Biomanufacturing Con-
ference held in Chongging last
week. The conference said that bio-
manufacturing represents a crucial
future form of materials production,
and is widely regarded internation-
ally as a potential core driver of the
fourth industrial revolution. Vigor-
ously developing biomanufacturing
is deemed to have great significance
for fostering new quality productive
forces and advancing new industri-
alization.

The conference called for
enhanced scientific research and

innovation and breakthroughs in
core technologies to deepen the
integration of scientific and indus-
trial innovation.

Furthermore, it advocated for
synergistic development across
industry, academia, research, appli-
cation and finance. The goal is to
link various industry segments into
robust chains, transforming indi-
vidual corporate strengths into eco-
system advantages.

Expanding application scenarios
was also highlighted. Participants
urged active promotion of bio-man-
ufactured products in diverse fields
such as medical health, common
chemicals, cosmetics, new materials
and green energy to enhance sce-
narized, diversified and high-end
product supply capabilities.

The 14th Five-Year Plan period
(2021-25) has already yielded nota-
ble highlights for China’s biomanu-
facturing development. Li said the
industry’s scale has steadily expand-
ed with accelerated layout in emerg-
ing areas.

Subsectors like bio-based materi-
als, bio-based chemicals and food
additives have seen sustained
growth, with bio-fermentation out-
put value increasing by approxi-
mately 20 percent compared to
2020. China leads the world in out-
put for several bulk products, while
it has achieved parallel or leading
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Artificial intelligence is emerg-
ing as a major driver of new
employment opportunities, as
growing demand for relevant tal-
ent boosts hiring activity and lifts
pay levels across multiple sectors,
arecent report showed.

From January to October, the
number of Al-related job open-
ings surged 543 percent year-on-
year, with Al roles dominating the
list of the most in-demand posi-
tions, according to a 2025 talent
mobility report released by major
recruitment platform Maimai.

Among the top 10 most in-de-
mand technical jobs, algorithm
engineers and large-model algo-
rithm engineers ranked first and
second, and were also the most
sought-after roles for fresh grad-
uates. In the top 10 non-techni-
cal roles, Al product managers
came in third, the report
showed.

High-paying positions are also
increasingly concentrated in the
Al sector. Among the top 20 jobs
with monthly salaries exceeding
60,000 yuan ($8,526), Al-related
technical roles made up the major-
ity. The report also highlighted a
clear “Al premium’, with average
pay for algorithm engineers for
Al-generated content nearly 18
percent higher than that of gener-
al algorithm engineers, and Al
product managers earning more
than 20 percent above their tradi-
tional counterparts.

Al-related skills are also
becoming a key requirement in
recruitment. During the January-
October period, 19.18 percent of
newly posted jobs explicitly
included keywords such as “AI”
and “large models”, up about 7
percentage points from the same
period in 2024, the report
showed.

“Talent standards in the Al era
are shifting from selecting people
with the highest potential ceilings
to those with the strongest capa-
bility baselines,” said Lin Fan,
founder and CEO of Maimai. Lin
added that Al-native talent should
possess three core abilities: fast
learning across new tools and
domains, sound judgment to
assess Al outputs, and the ability
to ask precise and meaningful
questions.

The report showed that Al tools
have already become standard
workplace equipment, with over
90 percent of professionals using
them at work, up sharply from
69.99 percent in 2024. To be spe-
cificc DeepSeek and Doubao
ranked first and second in usage
rates, at 67.62 percent and 66.68

percent, respectively, while
ChatGPT ranked third at 32.31
percent.

‘Al will drive organizations
through three stages of evolution:
from ‘everyone as a programmer’,
to ‘everyone as a manager, and

Demand for Al talent
drives new employment
opportunities, sectors
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Talent standardsin
the Al eraare
shifting from
selecting people
with the highest
potential ceilings to
those with the
strongest capability
baselines.”

Lin Fan, founder and CEO of
recruitment platform Maimai

percent of workloads can be con-
sistently handled by AI, with
employees focusing on task
decomposition and result opti-
mization. In the second stage, Al
will complete 60 to 70 percent of
the work, and collaboration will
increasingly take place between
humans and intelligent agents.
And in the final stage, more than
95 percent of work will be com-
pleted by AI, and professional
services will become more plat-
form- and cloud-based.

“More one-person companies
are expected to emerge in this
stage as firms purchase services
on demand rather than maintain-
ing full in-house teams,” the execu-
tive said.

At the corporate level, sustained
investment in AI has become a
broad consensus, particularly
among major industry players.
The report found that 91 percent
of companies with more than
10,000 employees have already
applied Al and 21.15 percent have
achieved large-scale implementa-
tion in core businesses. Byte-
Dance, Xiaohongshu (RedNote)
and Ant Group topped the list for
the number of newly created Al
positions.

In terms of Al penetration rate
in newly created positions, the
top 20 companies were mainly
concentrated in new energy vehi-
cles, the internet and smart hard-
ware. Xpeng ranked first with an
Al penetration rate of 19.32 per-
cent, followed by Ant Group at
17.87 percent and Huawei at 16.62
percent.

The Al-powered job market
momentum is backed by a gradu-
ally recovering hiring market
since June 2025, according to the
report, with the overall number of
newly posted jobs in the new-
economy sectors from June to
October exceeding the level of the
same period last year.

New-economy industries refer
to sectors that leverage technolo-
gies such as the internet, big data,
cloud computing and Al to create
new products, new business forms
and new business models.

Salaries for newly created posi-
tions have also shown an upward
trend. The average monthly pay in
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Known as Chaotan One, the new
generator, located at a plant in Gui-
zhou’s Liupanshui city, uses carbon
dioxide instead of steam to transfer
heat. Each unit of the project boasts
a power generation capacity of 15
megawatts, it said.

It has been connected to the grid
from a steel production plant in
Guizhou to produce electricity from
waste heat, addressing a long-stand-
ing technical bottleneck in the effi-
cient utilization of small-to-medium
scale thermal energy sources.

Huang Yanping, CNNC chief sci-
entist and chief designer of Chaotan
One, said the commercial operation

million) in revenue.

By utilizing supercritical CO2
power generation, the project
implements an innovative power
cycle that is more efficient, takes up
less space, requires fewer auxiliary
components and reacts faster than
traditional systems, he said.

According to Huang, when the
working pressure of CO2 exceeds
73 atmospheres and the tempera-
ture exceeds 31 C, it enters a super-
critical state, leading to increased
density that approaches a liquid
state, which enables it to store
more energy.

Meanwhile, its viscosity remains

Beyond being an innovative tech-
nology, supercritical CO2 power
generation is poised to significantly
contribute to the country’s dual-car-
bon goals by efficiently converting
industrial waste heat into power, it
said.

Industry experts believe the inno-
vative thermoelectric conversion
technology comes at a critical junc-
ture for China’s energy landscape, as
the country’s electricity consump-
tion is expected to reach a record
high in 2025, with total power use
projected to surpass 10 trillion kWh
nationwide.

Rising demand is driven in large

sector surged more than 30 percent,
it said.

Wang Hongzhi, head of the
National Energy Administration,
said at the conference that China is
set to overfulfill its target of having
nonfossil energy account for 20 per-
cent of its total energy consumption
in 2025.

Thanks to robust green invest-
ment, the leapfrog development of
the new energy sector, and the accel-
erated construction of major hydro-
power and nuclear power projects,
the country’s green and low-carbon
energy transition has accelerated
this year, Wang said.

Employees of China National Nuclear Corp work at a supportive
facility for Chaotan One, the world’s first commercial supercritical
carbon dioxide power generator, in Liupanshui, Guizhou province,

on Saturday. XIAO YAN / XINHUA

The Nuclear Power Institute of
China started research into the
world’s cutting-edge supercritical
CO2 power conversion technology
as early as 2009. In 2023, construc-
tion commenced on its demonstra-
tion project in Liupanshui.

In 2024, CNNC launched a dem-
onstration project integrating mol-
ten-salt energy storage and
supercritical CO2 power generation

technologies, with scheduled dem-
onstration operations set for 2028.

Looking ahead, the supercritical
CO2 power generation technology
will be integrated with multiple
heat sources to form power genera-
tion systems, said Huang.

This will help expand its applica-
tions to solar thermal power, waste
heat recovery, energy storage and
other fields, he said.



