NATIONAL SECURITY
DATA AND POLICY PRODUCT NO. 00045

INSTITUTE

i UVA

US AND PRC ACADEMIC AND
INTELLECTUAL PROPERTY COMPETITION
IN QUANTUM COMPUTING,
COMMUNICATION, AND SENSING

JUNE 19, 2026

NATIONALSECURITY.VIRGINIA.EDU |



NATIONAL SECURITY

;'HH"E l |‘/A DATA AND POLICY PI'OdllCt NO. 00045

INSTITUTE

US and PRC Academic and Intellectual Property Competition

in Quantum Computing, Communication, and Sensing
June 19, 2026

Executive Summary

Quantum technology uses the probabilistic nature of the atomic world to overcome the intrinsic
limitations of classical systems. Rapid advancements in recent years are bringing quantum
devices out of the lab and into the commercial landscape. With great promise of superior
functionality, first movers will have clear advantages not just in terms of economics, but also
regarding national security and geopolitical influence. The leading three application areas are
presently quantum computing, quantum communication, and quantum sensing. In this report, we
compare academic and intellectual property (IP) protection efforts in these three application
areas by the two global leaders, the United States (US) and the People’s Republic of China
(PRC). These results, along with accompanying discussions of trends and relevant policies,
provide insight into the two nations’ pace in innovation and ultimately their differing strategies
in the race to quantum dominance.

Key Findings:

e The PRC leads academic efforts in quantum application areas. Comparing global
contributions in publishing and patenting from 2015 to 2025, the PRC is taking up a
larger share across the board. Contributions from the US, in contrast, have declined in
each application category. As the PRC’s main competitor, these declines are ultimately
reducing global competition.

e US declines in output point to underlying need for innovation. While the PRC has
been ramping up federal support for quantum research in recent years, 2026 marked the
third year since the US’s primary quantum program, the National Quantum Initiative,
lapsed. There has yet to be a similar dedicated federal quantum program since. US
quantum markets are still leading the commercial front, but recent declines in academic
outputs may point to a need to increase work in fundamental research spaces.

e US patent decline is hitting the quantum space. After seven years of growth, US
patents fell 9% from 2024 to 2025. Patenting in the three leading quantum application
areas has stagnated. Experts suggest that reforms such as increased filing costs and
restrictions on patent topics may be creating challenges for quantum technologies, which
are seeing a 15% rejection rate on average.



Introduction

Quantum technology leverages probabilistic phenomena which occur at extremely small (atomic)
scales to create functional devices. 2025 marked 100 years since the publication of the first
quantum mechanics manuscript. Over the past century, quantum mechanics has evolved from an
academic curiosity to an integral component in the next generation of commercial, defense, and
research technologies.

Three primary quantum application areas drive the quantum technology ecosystem:
quantum computing, quantum communication, and quantum sensing (OECD, 2026). While each
leverages quantum mechanics principles, they are unique in their specific manipulation of
quantum states. Quantum computing prioritizes processing power, focusing on improvements to
“qubits” to overcome the limitations of traditional binary systems. Quantum communication
prioritizes transmission speed and security, focusing on using quantum states to encode and
transmit information. Quantum sensing prioritizes measurement sensitivity, focusing on particles
which are highly sensitive and more accurate than traditional sensors.

Quantum computing currently accounts for the largest share of the market size and
volume of publications and patents. Recent advancements, such as the experimental success of
Google’s Sycamore superconducting quantum processor in 2019, suggest that utility scale
quantum computing may be attainable in the near future (Arute et al., 2019). The implications of
such technologies present an area for scrutiny, particularly when considering the potential threats
to cybersecurity. Decryption using quantum computing technology could render some of the
most widely-used encryption methods such as RSA useless (Shor, 1994), posing a serious
security threat to the countless entities that heavily rely on these encryption methods today.

Securing the next generation of networks and telecommunications is where quantum
communication technology is projected to play a key role. While quantum computers will
provide the hardware necessary to facilitate superior decryption, next-generation quantum
encryption advances fall instead within the realm of quantum communication. Quantum
encryption will combat quantum decryption. Around the world, federal programs aim to be one
step ahead of what has been coined the “post-quantum cryptographic” (PQC) era. Quantum key
distribution (QKD) has received considerable attention as a promising mechanism for encryption
that is more resistant to hacking, even against the advanced computing systems to come
(Laktionov et al., 2025).

Quantum sensing is regarded as the most mature application area, despite representing
the smallest fraction of market size, publications, and patents. Various quantum sensors have
been deployed to create superior metrological devices. A popular example is the atomic clock,
which has been crucial for global positioning systems (GPS) for more than 50 years. In the same
way, researchers have continued to discover mechanisms where these atomic building blocks can
be used to improve the sensitivity and accuracy of measurement systems. Applications range



from the measurement of electromagnetic and gravitational fields to gyroscopic tracking and
chemical detection (Krelina, 2021). Superior measurement systems are fundamental to military
technology, ensuring the safety of assets by providing timely and accurate feedback on
environmental conditions.

This report examines academic and IP trends across these three quantum application
areas for the US and PRC. The academic assessment compares annual publications from the two
nations in each area between 2005 and 2025. IP efforts are assessed by comparing granted
patents, active patents, and pending patent applications from 2015 to 2025. In each case, trends
and significant fluctuations are highlighted and potential sources are considered. Given rapid
developments in quantum technology, this broad assessment of key application areas may
provide insight into future trends and guide strategies for competitive growth.

Academic Efforts

In this section, we assess the academic efforts of the US and PRC in the three leading quantum
applications, then discuss potential causes for observed trends. We use OpenAlex, an open-
source bibliographic database, to determine the output of these nations and to compare with
global totals. As of April 2026, OpenAlex includes an estimated 480 million scholarly works
(Priem, Piwowar, and Orr, 2022). These scholarly works are inclusive of articles, reviews,
editorials, chronologies, abstracts, proceedings, and technical papers.

For all three quantum applications (computing, communication, and sensing), a full text
search for relevant terms was performed. Table 1 provides the search prompt, total works,
number of duplicates removed, and the number of remaining works which included an affiliated
country. These results are current as of April 2026. Only works which included an author-
affiliated country were considered in this assessment. For those with multiple author-affiliated
countries, priority was based on author order. For instance, if a work was published by authors 4,
B, and C who reported affiliations in the US, UK, and PRC, respectively, then the work was
identified as a US publication, the affiliation of the first author.



Prompt
. “quantum computer” OR “quantum compute” OR “quantum
Computing cgmputation” i ! i !
Communication “quantum communication” OR “quantum communicating” OR
“quantum network”
Sensing "quantum sensor" OR "quantum sensing" OR "quantum
detector" OR "quantum detection" OR "quantum metrology"
Computing Communication Sensing
Total Works 93,194 59,974 12,090
Duplicates 12,912 7,355 1,500
Country Identified 45,264 39,130 7,561

Table 1: The search prompts entered into OpenAlex in order to extract works relevant to the three quantum applications. The
total works identified by this search is shown along with the number of duplicate entries which were removed, and the number of
works remaining which provided at least one author affiliated country.

Figure 1 below plots the annual publications of the PRC (orange) and US (blue) in the
leading three quantum application areas from 2005 to 2025 on the left-hand side. Two
accompanying pie plots are provided for each application area on the right-hand side. These pie
plots provide the percentage of contributions to global publications in two years, 2015 and 2025,
by the leading five nations. In this analysis, publications originating in Hong Kong and Taiwan
are included in the total for the PRC. United Kingdom (UK) and Ireland (IE) publications are
combined.

For the two decades considered, the US led in quantum computing publications globally
up to 2024. However, this dominance began to shift as the PRC steadily closed the gap before
surpassing the US in output in 2024 and 2025. Both nations experienced their largest decline in
publications from 2024 to 2025, with a —21.2% decline in PRC publications and a —20.7%
decline in US publications. Reviewing the global publications in these years, we find there was a
—22.1% decline in quantum computing publications worldwide. Further, the percentage of US
and PRC contributions to global publications were comparable for these two years (less than
+0.3%), suggesting that this decline was part of a global trend.

Comparing the top five contributing nations for quantum computing in 2015 and 2025,
we find the same five nations maintained their positions at the beginning and end of this decade.
The PRC experienced the largest percent change, contributing 5.8% more to global totals in 2025
than 2015 and surpassing the US as the global leader. Nearly doubling their 2015 contributions,
India contributed 5.7% more in 2025 than 2015, almost the same increase as the PRC. The US,
Germany, and the UK, meanwhile, all saw a decline in global contributions.

Unlike quantum computing, in quantum communication the PRC surpassed the US in
publishing early on in 2008 and has maintained their lead since. In the last five years, the PRC
has increased their publication quantity by an average of 29.5% annually. Annual increases for
the US in the last five years were lower on average at 21.1%. The percent change in publications
from 2024 to 2025, however, was the largest of any annual increase for the US over the two
decades considered here (+39.6%).



Quantum Applications from 2005 to 2025
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Figure 1: On the left, publishing contributions by the PRC (orange) and US (blue) in three quantum application areas from 2005
to 2025. From top to bottom the applications are quantum computing, communication, and sensing. On the righthand side, two
pie plots are included for each application area showing the top 5 global contributors in 2015 and 2025. (Note: Contribution
totals may not add up to 100% due to rounding)

Despite the 2025 surge in publication, the US fell from second to third place when
considering the percentage of publications contributed globally from 2015 to 2025. Like
quantum computing, India and the PRC saw increases in their percentage of contributions, and in
this case, the United Kingdom saw an increase as well. A decrease in contributions by the US
(—2.6%) in addition to India’s strong gains in publishing quantity (+9.7%) moved India into
second. Of the three application areas considered here, quantum communication is the only area
where the US did not fall in second place for global contributions in 2025.



When it comes to quantum sensing, the US and PRC were closely paced until recent
years. This application area had the fewest volume of publications globally of the three. As such,
until 2025, the difference between US and PRC totals year-to-year was less than 50 publications.
In 2025, the PRC saw an increase of 56.1% while the US increased only 14.0%, widening the
publication gap from 49 the previous year to 176. While 179 papers may seem insubstantial
when considering two nations are being compared, this increase alone was greater than the third
largest publishing nation in 2025 (Germany at 112 publications).

In quantum sensing, both the PRC and US saw increases in global contributions from
2015 to 2025. In 2025, the PRC and US combined accounted for nearly half (47.2%) of the
global publications, a substantial increase from roughly a third (35.8%) in 2015. Compared to the
other two application areas, the PRC maintained the largest control of publications in 2025.
Contributions from nations outside the top five were lowest. Given sensing was the most under-
published area of the three, and their latest increases in publishing quantities, it is likely the PRC
will continue to have superior influence in academic spheres in this area without sufficient
competition.

The PRC has surpassed US outputs in all application areas, with a gap that appears to be
widening. Both nations, though, have been trending upwards over the last two decades, with the
exception being the dip in quantum computing from 2024—-2025, which appears to have been
globally experienced. In attempting to identify a cause for this dip, we could not find a similar
study discussing publication declines. However, several sources note a maturing ecosystem may
be fueling research groups to prioritize the protection of IP, a shift which may have rippling
effects on the publication of results (Ruane et al., 2025; Wolfe, 2025).

In 2019, the US National Quantum Initiative (NQI) began to dedicate financial support
for quantum technology: a starting $450M with substantial annual budget increases in following
years, ranging from $170M to $235M through 2022 (National Science & Technology Council,
2024). In each quantum application area, the US experienced greater year-to-year publication
gains during these funding years than years prior. Despite being the primary quantum federal
program in the US, NQI funds lapsed in 2023, with no clear supplemental program taking its
place for the last several years. In January 2026, a bill was introduced which would reauthorize
the NQI through 2034. It has not, however, progressed through the Senate as of April (National
Quantum Initiative Reauthorization Act of 2026).

Paralleling these efforts to reauthorize funding for the US NQI, the White House recently
shared a draft executive order (EO) entitled Ushering In The Next Frontier Of Quantum
Innovation with Nextgov/FCW, which will specifically address support for quantum technology
(Kelley, 2026). The article outlining this funding was published on Nextgov/FCW on February 4,
2026 — we were not, however, able to find any additional information on its status as of April
2026. It appears there has been a lack of a quantum specific federal program to guide quantum



innovation in the US for several years, which may be contributing to the decline in the rate of
publishing in these key quantum areas.

The PRC continues to prioritize federal support for quantum initiatives with a
“government-led” approach to technological advancements. The PRC’s 14" Five-Year Plan for
National Economic and Social Development and Long-Range Objectives for 2035 explicitly
identifies quantum application areas for strategic planning and dedicated support. The 157 Five-
Year Plan for National Economic and Social Development similarly cites quantum technology as
an area of focus alongside other areas cited as “new drivers of economic growth.” While these
are examples of recent investments into quantum research, long-running efforts like the 973
Program have been supporting work in this space in the PRC since 2001 (Tomoshige and
Singerman, 2026).

IP Protection

Protection of IP is crucial in these rapidly advancing quantum application areas. In this section,
we focus on patenting efforts to gain insight into the prioritization of IP protection by the US and
PRC. For this assessment, we used Dimensions, a database created by Digital Science which
includes over 179 million patents as of April 2026. Patents are drawn from more than 100 patent
offices worldwide dating back to the late 1700s (Digital Science, 2026). This assessment covers
the same three quantum application areas discussed in Academic Efforts. Patents which have the
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status “pending,” “active,” or “granted” are considered. Patents were identified for each
application area using the same search prompts as outlined in Table 1. Table 2 provides
information on the total all-time number of global patents returned based on different filtering

conditions.

Computing Communication Sensing

Total 100,799 25,982 12,770
Pending 34971 3,624 3,624
Active or Granted 46,262 5,574 5,574

Table 2: Patents returned from Dimensions during search for each of the three quantum application areas (computing,
communication, and sensing) when using the prompts provided in Table 1. The counts of patents with status “pending,” “active,”
or “granted” are indicated separately. These results are for all available years.

Figure 2 compares the patenting efforts of US (blue) and PRC (orange) entities in the
three application areas (computing, communication, and sensing) between 2015 and 2025. Solid
curves indicate active or granted patents, and dashed curves indicate currently pending patents.
In quantum computing, the US lead in active or granted patents until 2025, where patenting
efforts were nearly level with the previous year (+0.5% from 2024). In contrast, the PRC saw a
substantial increase in active/granted patents from 2024 to 2025 (+59% from 2024). The majority
of patents for 2025 are in pending status for both nations. In 2025, the US had 35% more
pending patents than those awarded active/granted status while the PRC had 74% more pending
patents than active/granted.



Number of Patents

Patenting Efforts by US and PRC Entities in Leading
Quantum Applications between 2015 and 2025
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Figure 2: Global patenting efforts by the PRC (orange) and US (blue) in the three quantum application areas from 2015 to 2025.
From top to bottom the applications are quantum computing, communication, and sensing. Solid curves indicate patents which
are active or granted and dashed curves indicate currently pending patents.

Quantum communication appears to have the largest deviation between nations in terms
of patenting efforts. While both nations saw increases in patenting from 2015 to 2022, the PRC
increased patents at a pace of ~165 more patents per year, while the US contributed ~32 more
patents per year during this period. This has resulted in a growing gap — in 2015 the PRC
obtained 2.2x the number of patents as the US. In 2025, this had increased to a 4.5x difference.
In terms of pending patents, the US follows similar trends to that of computing, where more
patents were in pending status than those which obtained active/granted status in 2025. However,
this was not the case for the PRC, who had fewer pending patents than active or granted.



Like in quantum computing, the US initially maintained a lead in quantum sensing {2015
to 2020 but was ultimately surpassed by the PRC in 2021. Both nations experienced dips in
patenting, but not during the same year — where the US experienced slight dips in 2020 and
2025, the PRC saw a drop-off in 2024. In 2024, PRC entities were awarded 46% more patents
than US entities. In 2025, this increased to 166% more. In terms of currently pending patents,
both nations have more pending patents for 2025 than those which were awarded active/granted
status.

With the exception of the slight increase for quantum computing (+0.5%), the US saw a
decline in the quantity of active/granted patents from 2024 to 2025 across applications
(communication —5% and sensing —14%). Unfortunately, this decline is not unique to quantum.
A 2026 press release by IFI CLAIMS Patent Services reports that these declines are a part of a
larger trend: “after seven years of growth, U.S. patent applications headed sharply downward,
dropping 9% from 2024, the lowest level since 2019.” In contrast to the US, Asian leaders saw
an increase in awarded patents from 2024 to 2025, with Taiwan seeing the largest increase
(+12%) followed by China (+9%) and South Korea (+8%) (IFI CLAIMS Patent Services, 2026).

While there seem to be numerous factors causing the decline in US patent filing, several
sources identify increasing USPTO fees, corporate cost-cutting, and more strict eligibility
standards as a potential cause for fewer US filers (Patsnap, 2025; Quinn, 2025; Unified Patents,
2026). Patsnap cite subject matter rejections (~15%) as persistent challenges in quantum
patenting in the US, a result of quantum patents being notoriously abstract and a mathematically
heavy area of technology (Patsnap, 2025).

Chinese growth in technological patenting, on the other hand, has been trending upward
for years. A 2022 report concerning quantum computing patent filing published by Intellectual
Property Protection in China (a publication sponsored by the PRC Ministry of Commerce)
suggests the 2020 to 2022 surge was supported by “push and support from the governments and
whole society” (IPR in China, 2022). A Global Legal Insights 2026 report on quantum
computing laws and regulations notes some clear differences between the PRC and US trends.
For instance, unlike the US, the PRC’s patenting efforts are largely driven by academic and
research institutions, not companies. The US maintains leadership in corporate filings. Further,
they emphasize that that 82% of Chinese applicants filed domestically, whereas only 41% of the
total US applicants were domestic (Global Legal Insights, 2026).

Conclusions

The United States and the People’s Republic of China are widely regarded as global leaders in
quantum technology. The analyses presented in this report provide quantitative insights on
efforts by the two nations which go beyond market performance. Two assessments were
presented which compare US and PRC outputs in academic spheres as well as in the protection
of IP. The three leading quantum application areas — computing, communication, and sensing



— were individually evaluated. In each case, the assessments were carried out by analyzing
sources obtained from global bibliographic databases.

Academic efforts between the US and PRC were compared by the number of publications
produced annually in the three primary quantum application efforts between 2005 and 2025. In
all three application areas, the PRC began producing more publications as of 2025. The PRC
most recently surpassed US contributions in 2024 in computing, and have held the longest lead
over the US in communication publications since 2008.The leading five nations in publication
for the three topic areas were based on data from 2015 and 2025. The PRC was the largest global
contributor in all topics in both years — the single exception being quantum computing in 2015,
where the US contributed 6.2% more works. The US maintained position as the second global
leader in all but two cases — the one previously mentioned and in quantum communication in
2025, where India moved into second with 2.4% more contributions than the US. A discussion of
federal programs from the US and PRC which have supported quantum technology during this
time was included.

We considered patenting trends to compare the US and PRC’s efforts with regard to the
protection of intellectual property. Patents published or filed between 2015 and 2025 in each of
the three quantum application areas were compared. Patents which were active or granted in a
given year were considered separately from those which were currently pending. Similar to
academic publications, the PRC produced more patents than the US for both statuses in all
application areas as of 2025. US outputs stagnated between 2024 and 2025 in all application
areas. Considering both active and granted patents as well as pending ones, PRC efforts appear
to be trending upward. Discussion of US patenting reforms as well as PRC initiatives relevant to
patenting followed analysis.

While the US has long maintained leadership in the commercial quantum sector, there is
a growing gap with the PRC in terms of the publication of quantum research and in the patenting
of quantum relevant technology. These trends reflect the two nations’ diverging strategies —
where the US has continued to provide support to industry, federal programs providing support
to research institutions have been less consistent. While this may continue to be the case in 2026,
we found current US legislation which may directly address quantum research. In contrast to the
US, the PRC appears to prioritize support for research institutions (universities and federal labs),
with less concern for commercial dominance. Industry-driven strategies certainly expedite the
maturation of promising technology but can fail to foster the growth of more novel designs
without an initial clear commercial application. As each of these application areas vary in terms
of maturity, further investigation into the individual areas would be needed to determine the most
effective approach.
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