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. — — ~ Executive Summary . -

——Fhe “2624-Commpitatiomof Central Government Science dnd
Technology R&D Performance” details the research outcomes
achieved by 27 ministries, providing a comprehensive overview of
Taiwan's accomplishments in scientific and technological research
in 2024. The report has been developed in alignment with the
overarching vision of Taiwan's national science and technology (S&T)
policy.

This comprehensive report is organized into four chapters, which
cover the Taiwanese government's annual investment in S&T research
resources, Taiwan's overall achievements in S&T, the effectiveness
of major S&T policies, and notable projects that merit attention.
Data that illustrate Taiwan's international competitiveness in S&T are

provided in an appendix.

Science and Technology Budget
In 2024, Taiwan's central government invested NT$151.7 billion

into S&T, funding a total of 443 projects implemented by 27 ministries.
This substantial allocation was strategically divided among basic
research (NT$48.45 billion, 31.9%), general S&T governance (NT$22.99
billion, 15.2%), major policy programs (NT$59.19 billion, 39%), and the
Forward-looking Infrastructure Development Program (NT$21.11 billion,
13.9%).

Strengthening Taiwan's Science and Technology Development and
Governance

® Long-term vision and strategic development
In 2024, the National Science and Technology Council convened the 12th
National Science and Technology Conference, focusing on the Five Trusted

Industries and major national inifiatives, such as the National Project of Hope.

Guided by four pillars—Smart Technology, Innovation Economy, Balanced

Xl



= Society, and Net-Zero Sustainability—the conference served as 1he fmmdohon for

—formmghng:mEjO?SMleonouaence_gndleghnolewDeveleemeﬁf Plan,

— —which-outhines Taiwean's visiorrand stretegic directions forfuture SSﬂ'—deveIopmenT.

The National Science and Technology Council also continued its cross-ministerial
coordination and cooperatfion to promote the strategic development of S&T.
Several initiatives were implemented in 2024, including the “Great Southern
Silicon Valley Plan,”  “Net-Zero Science and Technology Program,”  “Taiwan
Chip-Based Industrial Innovation Program,” and “Age-Tech Industry

Action Plan.”
e Strengthening national science and technology governance system

The National Science and Technology Council reformed the evaluation
mechanism for research institutes to emphasize assessments of their capacity
to undertake governmental S&T tasks. These reforms support the continuous
growth of these research institutes. The quality of the execution of S&T policies
and the efficiency of the use of S&T resources are expected to improve as a

conseqguence of these reforms.

General Science and Technology Performance: Smart Technology

To advance fundamental research: A total of 47,267 academic
publications were produced in the form of journal articles, conference
papers, and books. Major breakthroughs included Taiwan's first
domestically developed artificial intelligence (Al) robotic dog for
smart inspection, logistics, and service applications, which can help
alleviate labor shortages, as well as REPRESS, the world's first miRNA
editing technology with promising applications in regenerofivg___f______::;__,____—~
medicine. Research activities nationwide were supported Througé

research service platforms established by institutions such as th
W

National Institutes of Applied Research, the National Synchrotron

Radiation Research Center, the National Science and Technology

Center for Disaster Reduction, and the National Space Organization,

along with shared resources and core facilities across the country.

Xl
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— To deploy frontier ’rechnologles Advonces in frontier ’rechn_olog|es_
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“Progress iA—guaniom teehnology was—marked—by recognition

by the National Institute of Standards and Technology (NIST) of
Taiwan's participation as a global player in setting post-quantum-
cryptography (PQC) standards. The adoption of generative Al also
increased across the medical pathology, agricultural technology,
and object recognition domains. A communication platform in
the form of a tethered high-altitude balloon was domestically
developed to enhance communication resilience during major
disasters. In agricultural technology. infernationally compliant testing
and prevention tfechnologies were implemented to improve food
safety management. Weather forecasting accuracy also increased
through an eightfold improvement in the resolution of thermosphere-
ionosphere coupling in numerical prediction systems. A mulfisensor
fusion navigation module compatible with the Autoware autonomous-
driving system was designed to further strengthen the core navigation
capabilities of autonomous vehicles.

To disseminate research outcomes: The integration of cross-
disciplinary resources and multistakeholder collaboration accelerated
the diffusion of research outcomes, enabling scientific achievements
to betfter meet industrial and societal needs. Over 659 industry-
academia collaboration projects, ranging from fundamental research
to the development of next-generation technologies, attracted
NT$630 million in corporate investment, and 437 cases of fechnology
transfer generated NT$516 million in licensing revenue. The Industfry-
Academia Technology Alliance and the Smart Healthcare Industry-
Academia Alliance delivered key technological advances and
strengthened core industrial capabilities through patent deployment,
technology fransfer, and enhanced measurement technologies. In

agricultural science and technology, 265 cases of fechnology transfer,

XV
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—— commerctratization—- .

To enhance digital infrastructure: Efforts to build a resilient and
scalable digital environment supported the expansion of innovation
and public services. Digital identity authentication mechanisms,
including the Natfional Health Insurance Card and the Citizen Digital
Certificate, enabled 180 services across 90 agencies, accounting for
a total of 32 million uses. National computing and data-processing
capacity was sfrengthened through the development of a new
supercomputer and upgrades to high-performance computing
infrastructure. More than 50,000 datasets were released, generating
1.47 billion page views, along with 1,995 data standards. The adoption
of the MyData platform by 23 ministries enabled convenient services
such as conditional online passport renewal. The Government
Project Database was further expanded and integrated with systems
such as the Government Science and Technology Program (GSTP),

accelerating cross-system data integration and use.

General Science and Technology Performance: Innovation Economy
To cultivate talent: A total of 35,000 cross-disciplinary professionals
were frained, and more than 34,000 Net-Zero Carbon Planning
Managers received specialized certification, thereby ensuring our
readiness for the green transition. Concurrently, efforts to streamline
recruitment successfully attfracted nearly 1,000 foreign professionals,
complemented by the fraining of 2,550 professionals ’rhrough&:—————’:
international business-academia partnerships to form a reserve Tcleg

pool for Al applications in industry. Furthermore, fellowships onf

research grants were expanded to strengthen existing mechanisms for

retaining high-potential researchers.
To spearhead industrial innovation: Hundreds of startup teams

were successfully nurtured, allowing them to expand internationally.
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-Diagnostic consulting by cross-disciplinary expert groups also

—enterprises—{tSMEs—teadirgto improved—efficiemcy andteduced
carbon emissions. The smartification rate of machine tools rose from
58% to 70%, and domestic firms achieved international O-RAN OTIC
certification. The local content ratio of 5G private network hardware
and software increased from 50% to 80%, demonstrating fechnological
self-reliance.

To boost the economy: Strategic public investment guided private
capital, with the Taiwan Industry Innovation Platform (TIIP) delivering
a significant 1:19.1 return on investment. Science Parks attracted
NT$84.58 billion in investment and achieved a record annual revenue
of NT$4.76 trillion. Furthermore, the digital and green fransifion
efforts raised SMEs' average resilience index by 10%, thus improving
operational stability.

To enhance international influence: Government departments
successfully facilitated the establishment of R&D centers in Taiwan
by global leaders Infineon Technologies and AMD, driving investment
in critical technologies such as automotive semiconductors and Al
servers. Proposals for international R&D collaboration programs with
partners such as the European Union and the United Kingdom hit a
record high. Moreover, the innovation ecosystem secured US$2.79
billion in annual fundraising, achieving 10% growth despite global
market slowdowns. In 2024, Taiwan ranked 9th in the IMD World Digital
Competitiveness Ranking, placing in the top three globally in seven
indicators.

General Science and Technology Performance: Balanced Society

To safeguard public well-being: Public engagement was
strengthened through the Public Policy Online Participation Network
Platform. In biomedical science, Taiwan achieved ifs first domestically

developed in vitro amplification technology, providing a potential
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fo improve real-time diagnoses. Food safety was also reinforced
through 3,561 pathogen monitoring ftests on livestock carcasses. In
disaster-prevention technology, more than 2.24 million alerts were
issued via natfional disaster-preparedness websites and mobile apps.
Additionally, the lifestyle meteorology app surpassed 5.65 million
downloads, providing tfimely and accurate weather information to the
public.

To promote diversity and equality: To promote equal opportunities
and improve access to resources, the government advanced efforts
to build a fair, diverse, and inclusive society. Regarding gender
equality, 4,007 female students were encouraged to explore careers
in cybersecurity, and subsidy schemes supported female researchers
refurning to work after childbirth. Digital application courses using
emerging tfechnologies helped narrow the digital divide for rural
communities, older adults, indigenous peoples, and new immigrants.
Policy measures promoting workplace equity and protecting the
rights of persons with disabilities, along with initiatives to improve
accessibility in arts and cultural venues, further strengthened inclusive
workplaces and cultural participation.

To strengthen technological and humanistic literacy: As digital
fechnologies reshape society, the government advanced the

integration of technology with culture, the arts, and education to

o
foster a human-centered approach to technological developmeng
/

Talent fraining programs in audiovisual digifization and resforo’rioj
e

were implemented, which included sending personnel to Japan to

receive fraining in film repair, scanning, and printing. Additionally,
several technology-based artworks were showcased at the “European

City of Science 2024” exhibition in Poland, raising Taiwan's
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-intfernational visibility. In education, technology education was
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“improve digHalteaehing practices—Moreover,—theapplication of 5G
technology to create inferactive cultural experience spaces atfracted
more than 2.12 million participants, expanding the societal impact of

technology and culture.

General Science and Technology Performance: Net-Zero Sustainability

To accelerate the nef-zero fransition in industry: The government
engaged companies in key sectors (e.g., steel and petrochemicals)
in emissions reduction efforts, mobilizing more than 38,000 firms that
accounted for over 70% of emissions in the manufacturing sector
to implement carbon management initiatives. Furthermore, 96
agricultural decarbonization technologies were successfully deployed
to reduce the emissions of hard-to-abafte greenhouse gases. Digital
soil mapping was also used to produce an accurate estimate of 59.2
million meftric tons of soil carbon stock, promoting future carbon
sink enhancement. Through the combined adoption of a carbon
fee system and voluntary reduction plans, 2.14 million meftric tons of
emissions reductions were successfully achieved.

To ensure sustainable development: Advanced wind farm
forecasting technologies reduced offshore wind development and
O&M costs, and an MWh-scale flow battery demonstration was also
successfully conducted. The first Al home energy management
system was introduced, and domestically produced magnetic-
bearing cenftrifugal chillers with up to 60% energy efficiency were
designed. Pollution confrol was enhanced using remofe sensing and
smart enforcement. By thermally destroying high-GWP refrigerants in a
controlled facility, over 110,000 tons of CO,e emissions were avoided.
A wide, three-dimensional marine-atmospheric observation network

was established, and a joint Taiwan-Palau observation initiative

XV
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— — To-strengthen—nationeatresitrence: Potent ero-rmnofro*n—hmé wdas
significantly shortened from 46 months to 14.2 months, and a global
patent search system has been deployed to strengthen technology
deployment and innovation capacity across academia and industry.
The completion of 773 satellite backup stafions, immediately
deployed during the Hualien earthquake, ensured uninterrupted
disaster communication. Additionally, the completion of the Taiwan-
Matsuo submarine cable and expanded microwave backup capacity
comprehensively improved communication coverage and disaster
response in remote and outlying islands. Al algorithms and downhole
observation stations were upgraded, thus shortening the earthquake
warning release time to 7 seconds. Customized warning systems were
also successfully implemented, effectively reducing blind spots by
50%.

Performance of Priority Science and Technology Programs

In 2024, to advance the President's Five Trusted Industries
and Natfional Project of Hope initiatives and to align with global
semiconductor trends through the Taiwan Chip-Based Industrial
Innovation Program, the government continued implementing the
Net-Zero Science and Technology Program. A summary of the progress

achieved under these policy initiatives is provided as follows.

® Five Trusted Industries

- Semiconductors: Strengthening Taiwan's capabilities in odvonceg
____——-—'---—

manufacturing, advanced packaging, and nex’r—generatiof
technologies, AMD and Infineon infroduced key technologies an =

initiated joint R&D with domestic partners. The first high-speed

testing and validation platform was established, achieving PAMA4

200 Gbps per-channel testing and supporting both 8-inch and 12-
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compound power semiconductor modules passed US automotive
validation, opening access to US and European supply chains.
Silicon carbide powder meeting international crystal-growth
standards was developed, laying the foundation for domestic
SiC substrate production and improving self-sufficiency in critical
materials.

Al: To meet global frends in Al development and the rising demand
for Al applications, Al research and industrial capabilities were
strengthened. Through subsidies, procurement, and tax incentives,
the Al, software, and cybersecurity industries reached NT$918.9
billion in ouftput, while innovative teams deployed new services
across nearly 190 domestic and infernational sites, generating
NT$1.1 billion in investment. Twelve breakthrough Al fechnologies
were developed, and 4,898 PhD-level and cross-disciplinary Al
professionals were trained, bolstering frontier R&D capacity.
International collaboration was expanded through partnerships
with the United States, Germany, France, Canada, and others,
and NVIDIA established its Taipei-1 Al R&D centfer to advance
research in generative Al, language models, and digital twins,
reinforcing Taiwan's strategic role in the global Al ecosystem and
accelerating Al adoption across industry and society.

Defense: A strafegy of civil-military intfegration advanced three
priority areas in defense technology: unmanned aerial systems,
aerospace, and naval and maritime vessels. In unmanned
systems, companies developed unmanned aerial vehicle (UAV)
technologies for autonomous positioning, visual navigation, and
platform integration, thereby strengthening SME participation in

military applications. In aerospace, companies adopted advanced
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— — Innevaltechnology—an remotely o-p-ercfed—vewcl‘e—tﬁovrshlp—
handling simulation system was developed to support maritime
mission fraining and complex underwater scenario modeling,
enhancing Taiwan's capabilities in autonomous development and
system integration for underwater unmanned systems.

- Security and surveillance: In response to intensifying global competition
and efforts to de-risk supply chains, tfrusted security-surveillance
products, cutting-edge cybersecurity fechnologies, and the
resilience of core industries became key areas of policy focus.
A tfrusted-device mechanism and cybersecurity certification
standards were established in line with international practices,
driving high-value security-surveillance products, boosting industry
output to over NT$30 billion, and enabling domestic firms to enter
the global top 10 in their security and surveillance industries. In
cybersecurity, total output surpassed NT$100 billion, supported by
advances in Al security and postquantum technologies. Industrial
resilience was further strengthened through the world's first SEMI
E187 compliant product and enhanced Cybersecurity Maturity
Model Certification (CMMC) compliance across the defense
supply chain, improving product validation and expanding global
market reach.

- Next-generation communications: To strengthen indigenous satellite

communication capabilities and support industry development,

L
Taiwan advanced the deployment of 6G and Low Earth Orbé
/

(LEO) satellite technologies. Regarding 6G technology, Thg
e

first EU-external experimental network and the world's most

comprehensive RIS cross-border trials were completed. Integrated
O-RAN, Al human pose recognition, and 3D sensing and imaging

demonstrations highlighted Taiwan's strengths in communication
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beam tracking control chips were also developed, targeting 80%
domestic production of core satellite components and reinforcing

autonomy in satellite communications R&D and system integration.

® National Project of Hope

Revitalization of Micro, Small, and Medium Enterprises: Support for micro,
small, and medium enterprises strengthened their capacity for
digitalization, net-zero transition, and market expansion. Digital
fransformation programs assisted 61,750 firms and generatfted
NT$4.366 billion in output. The development of a digital
cardiopulmonary auscultation device for precision mobile health
care, along with high-efficiency module technologies, confributed
NT$6.775 billion in ouftput. Regarding the net-zero transiftion,
enterprises achieved savings of 137 million kWh, atfracted
NT$87.531 billion in investment, and reduced carbon emissions by
16,000 metric tons, advancing circular-economy and supply-chain
decarbonization models. Technology adoption also strengthened
local market development, enabling 2,008 legacy businesses to
introduce innovative services that upgraded local economies and
business districts.

Innovation and Entrepreneurship: Innovation and startup development
were enhanced through broader investment targets, new funding
sources, and sfronger domestic and international linkages.
University programs supported early-stage teams and enabled 10
research-driven technology transfers; concurrently, 42 supported
startups and ? institute-affiliated teams secured financing, and
31 ICT firms secured financing or innovation support. Global
expansion progressed through a joint investment memorandum

of understanding (MOU) with Kyoto University and the launch of

XXl
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—  — Tacilteted over NT$7~bion infundratsing. Participation by 9‘6 and
40 tech startups in CES and VivaTech generated NT$4.244 billion in
business opportunities and NT$446 million in orders, stfrengthening
Taiwan's global starfup presence and industry connectivity.

- Science and Technology Innovation: Through cross-government
coordination and integrated R&D resources, advances were made
across key frontier technologies. Regarding Al, the Taiwan Al
Center of Excellence delivered 12 breakthrough technologies and
expanded shared datasets and international collaboration. Space
capabilities strengthened as FORMOSAT-7 provided 6,000 daily
observations for severe-weather forecasting, and FORMOSAT-8
completed TRL-8 component integration ahead of launch.
Cybersecurity advances in chip security, PQC, satellite security,
and Al security were made, yielding 667 new ftechnologies and
mechanisms. Quantum researchers successfully conducted a five-
qubit demonstration and developed a quantum light-source chip.
Regarding precision health, new chronic-disease care modules,
physiological measurement systems, biomarkers, and risk-
prediction models were developed to meet the needs of an aging
society.

- Digital New Society: Efforts focused on trusted data flows, smart
government, digital service innovation, digital economy, and

digital inclusion. Data governance was strengthened ’rhrough

=

expanded with the launch of a public code platform and a cross-

new privacy-enhancing technology guidelines and testbeds ’rh

enabled compliant data use. Smart government capabiliti
border data authorization system. Innovation in digital public

services was promoted through solutions targeting aging, health

care, and sustainability, including initiatives supported by the
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— DigHalrelgsionr—was further premoted—through—traming for 40,000

partficipants across rural, disadvantaged, and elderly communities,
helping narrow regional and demographic digital divides.

Happy Agriculture: Government authorities strengthened existing
agricultural innovation systems by enhancing production safety,
promoting environmental sustainability, cultivating talent,
and engaging in industry development. Origin-identification
technologies achieved accuracy rates above 90%, and 3,000
agricultural, fishery, and livestock inspections improved
tfraceability and product safety. Moreover, labor-saving automated
machinery reduced labor needs and production costs. Sustainable
production capacity was increased through new organic-farming
and seed production models supported by standardized field and
indoor procedures. Smart cultivation technologies were introduced
in 38 schools, and 111 industry-academia-research networks
were established to foster ecosystems in areas such as rice and
greenhouse vegetable production, supporting the industrialization
of agricultural technologies and the long-term sustainability of the

industry.

® Taiwan Chip-Based Industrial Innovation Program

The government worked to sfrengthen Taiwan's capabilities in chip
technologies and proactively address the rapid evolution of Al. R&D efforts
were focused on critical frontier technologies, including heterogeneous
integration, silicon photonics, high-performance computing chips, and PQC
security. Key outputs included the publication of Taiwan's first PQC Migration
Guide and the successful validation of a high-altitude communication platform.
Additionally, Al high-performance computing infrastructure is being scaled up,
projected to reach 116 PFLOPS by 2025, facilitating the industrial adoption of

large language models. In technology and falent development, the

XXV
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academia collaboration, the program successfully recruited over

300 international professionals to join the semiconductor industry.

® Net-Zero Science and Technology Program
Significant research achievements were made in five critical domains:
Sustainable Energy, Decarbonization, Carbon Removal, the Circular Economy,
and the Humanities/Social Sciences. Major technological breakthroughs
included the successful development of perovskite/silicon PV cells with a
conversion efficiency of 30% and advanced waste plastic pyrolysis technology,
enabling the recycling of 650,000 metric tons of waste plastic into circular light
oil. Novel carbon-capture technologies were also piloted, enhancing low-
carbon energy efficiency by 50%. To support decarbonization in industry, the
program assisted manufacturers in improving energy efficiency by 17% (eight
times the national average), with the derived economic benefits equaling
five fimes the budget for R&D investment. Furthermore, the ecosystem has
been strengthened through the completion of four major resource-circularity
platforms, with the Inorganic Resources Platform notably integrating 23
government agencies. By 2024, the cumulative issuance of renewable
energy cerfificates (T-RECs) reached 7.25 million, and 14,472 organizations
supported the Green Office initiative, demonstrating effective public-private

collaboration.
Highlights of Achievements in 2024
Organized into four categories, namely, “Smart Technology,’g
____——-—'---—
“The Innovation Economy,” “A Balanced Society,” and “Ne’r—Zerf
Sustainability,” and 15 subtopics, a total of 24 standout projects wer! = =

selected to represent Taiwan's scientific research achievements in

2024.
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ERIZKE - Main Science and Technology Indicators, OECD (Sep. 2025)
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ERIZR : Main Science and Technology Indicators, OECD (Sep. 2025)
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FE 2019 2020 2021 2022 2023
el 5.36 5.83 5.76 6.18 6.35 I
LELE] 4.36 4.52 4.60 4.85 4.96
E) 3.48 SRS 3.77 3,93 3.97
I £ 3.41 3.91 3.45 3.50 3.64
e 3.14 3.42 3.47 3.49 3.45
SEN 3.22 3.27 3.27 3.40 3.44
{4 3.11 3.09 3.07 3.04 313
A 2.82 2.93 3.01 2.98 3.09
RS 2.91 2.97 2.76 2.88 3.07
R 2.67 2.94 2.90 2.75 2.68
FAE 2.20 2.36 2.38 2.49 2.58
Gl 2.14 2.27 2.22 2.18 2.30
] 2.20 2.27 2.21 2.22 2.18
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RNETEH - MEMATAEMGENR - H 2019 FAY 15.9 EABIZE 2023 FHY

17.6 BA °
Bz 3 2019-2023 FEBERMAAE ( ZRHVEH - FTE)

FE 2019 2020 2021 2022 2023
=6 * 1,469,294 1,549,132 1,664,939 1,681,676 =
H=A 681,821 689,889 704,502 705,551 699,232
LELE] 430,690 446,739 470,728 488,774 490,256
{4 450,697 450,796 461,645 486,011 500,166
] 313,374 321,398 333,800 342,900 356,378
m=Ex* 182,140 196,010 211,080 217,000 -
e 159,160 163,536 167,766 171,618 175,832
e 97.713 102,077 106,099 112,414 118,268
B 78,629 80,089 84,695 90,304 93,758
RS 44,671 44,553 45,017 53,081 52,427
o 39,984 41,707 43,554 44,793 46,483

BRIZKIR : Main Science and Technology Indicators, OECD (Sep. 2025)
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ANESHSIFEE - BEREEENSBERS » #2019 EHFREADNE
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BEX -
fysk 4 2019-2028 FEEEMRFIFARAE ( AF/ BFHMEALD)

FE 2019 2020 2021 2022 2023
LEA) 15.88 16.60 17.26 17.40 17.25
RES 14.87 15.00 14.82 16.79 16.40
ks 15.06 15.54 16.23 16.72 17.15
el | 15.08 16.10 16.44 16.33 16.79
=2 13.84 14.22 14.66 15.03 15.25
] 10.93 11.22 11.36 11.41 11.72
fal 10.21 10.72 10.95 11.24 11.63
MEX * 9.26 11.06 11.01 10.80 =
{4 92.95 10.03 10.25 10.65 10.89
=6 - 9.20 10.33 10.76 10.48 =
SFN 9.94 10.11 10.33 10.33 10.20

BHRIEKIE : Main Science and Technology Indicators, OECD (Sep. 2025)
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fzk 5 2021-2025 FEEERBERP NHZ

BB 2021 2022 2023 2024 2025
It 1 2 3 2 1
FTIN3EE S 3 4 1 2
g 7 S 7 S 3
B3 3 1 1 3 4
o B 9 12 10 7 5
=/ 8 6 8 6
BN 13 11 2 4 7
I 2 4 8 6 8
*iE 17 18 12 11 9
G| 4 6 5 9 10
IEWN 14 14 15 19 11
e 6 9 14 10 12
e 10 10 9 12 13
o) 11 8 11 15 14
KE 21 16 16 17 15
FRER 16 17 21 14 16
B 22 19 19 13 18
= 15 15 22 24 19
EE4D] 23 27 28 20 27
R 18 23 29 28 29
=P 31 34 38 38 38
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