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While U.S. policy toward China has included tariffs, export controls, and more stringent reviews on 
inbound investment, filing for U.S. patents remain an open avenue for Chinese companies that have 
received even the most intense scrutiny. Focusing on the cases of Huawei and ZTE, this report assesses 
the policy nuances of Chinese patenting activity in the United States. Patent data for these companies’ 
filings in conjunction with the Patent Cooperation Treaty system indicate persistent effort in the U.S. 
market in both relative and absolute terms even as geopolitical tensions have mounted. Because of 
opportunities to monetize intellectual property through licensing, persistently building patent portfolios 
may make it possible to impact U.S. markets even when directly selling hardware is not possible. Data on 
granted patents declared as standard essential in the United States and filed in conjunction with the PCT 
system show that, at least on paper and in aggregate terms, Huawei and ZTE have SEP portfolios that 
are qualitatively comparable to major competitors not subject to constraints in the U.S. market. Though 
the protection of U.S. intellectual property in China understandably dominates policy discourse in the 
United States, this report calls for attention to Chinese intellectual property in the United States to better 
inform responses to the technological rivalry between the two powers. It recommends U.S. policy that 
addresses the rise of Chinese patenting power by building windows to understand the capabilities of a 
competitor while upholding the values of a global innovation system that benefits the world at large. 
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Executive Summary 
 
This report assesses the policy nuances of Chinese patent holdings in the United States as 
intellectual property, trade, and security become increasingly intertwined. Chinese industrial 
policy and intellectual property theft have been stressors in the U.S.-China relationship leading 
to restrictive U.S. policy around trade and investment with particular scrutiny toward Chinese 
telecom giants Huawei and ZTE. But even in the face of these restrictions, Huawei and ZTE 
received the fifth and 207th most patents, respectively, from the United States Patent and 
Trademark Office in 2021. For Chinese companies like Huawei and ZTE, the question is how 
patents can be assets for navigating an otherwise hostile geopolitical environment. For U.S. 
policymakers, the question is how to respond to these efforts. 
 
With the restrictions that Huawei and ZTE face, patent holdings may even be of greater 
importance because of the licensing opportunities they afford: Holding patents abroad— and 
especially in the United States— provides profit opportunities beyond the sale of hardware. 
Patent filings through the Patent Cooperation Treaty (PCT) System provide an analytic 
foundation for understanding efforts from Huawei and ZTE to become patent powers in the face 
of hostile geopolitics because it is an international institution designed for global patent filings 
that enables firms to better discern the viability of their technologies in specific geographic areas. 
Moreover, Huawei and ZTE are among the most prolific users of the PCT system in the world in 
the last decade. 
 
Data on Huawei and ZTE patent filings in conjunction with the PCT system show persistent 
effort in the U.S. market in both relative and absolute terms even as geopolitical tensions have 
mounted. The technology classes that correspond to content in patent families with a PCT filing 
likewise reflect continued attention to development of core competencies. In particular, standard 
essential patents (SEPs)— patented technologies declared as being necessary for conforming 
with technical/industrial standards established internationally— are politically, commercially, 
and economically central to the question of the impact Huawei and ZTE may have on U.S.-China 
relations. Data on granted patents declared as standard essential in the United States and filed in 
conjunction with the PCT system show that, at least on paper and in aggregate terms, Huawei 
and ZTE have SEP portfolios that are qualitatively comparable to major competitors not subject 
to constraints in the U.S. market. 
 
A tempting response out of anxiety over Chinese capabilities would be the creation of an entity 
list for patents requiring that specified foreign parties obtain a license to file patents in the United 
States. But restricting which Chinese entities may file for and obtain a U.S. patent through an 
entity list or other policy instrument is ill-advised. The disproportionate response to a relatively 
small number of actors would have ripple effects for the broader system of U.S. innovation. 
Indeed, increased Chinese emphasis on patenting is an opportunity to reassert the importance of 
intellectual property rights in the U.S.-China relationship, and patents are designed to be 
informational disclosures about the technology frontier. To constructively address the rise of 
Chinese patenting power within the current framework, U.S. policy should maintain and deepen 
collaboration between the USPTO and China’s National Intellectual Property Administration, 
recognize the heterogeneity of Chinese firms, and use the patents of Chinese firms and inventors 
as open-source intelligence. These efforts can build windows to understand the capabilities of a 
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competitor while upholding the values of a global innovation system that benefits the world at 
large. 
 
 
The Nuance of Patented Technologies in a Techno-Nationalist Struggle 
 
The increasingly blurred lines between economics and national security1 have promoted 
competition between the United States and China that emphasizes techno-nationalism, a “new 
strain of mercantilist thinking that links technological innovation and capabilities directly to a 
nation’s national security, economic prosperity, and social stability.”2 At the same time, the 
global economy enables “weaponized interdependence” in which states with appropriate 
domestic institutions can “weaponize networks to gather information or choke off economic and 
information flows, discover and exploit vulnerabilities, compel policy change, and deter 
unwanted actions.”3 U.S. policy toward China has indeed squeezed critical commercial, 
financial, and technological flows such that remaining access points are especially critical in this 
techno-nationalist struggle.  
 
Chinese industrial policy and intellectual property theft have been stressors… 
In 2015, China’s State Council published Made In China 2025 (MIC2025) to guide national 
strategy for upgrading China’s industrial base. Specifically, MIC2025 identified ten sectors for 
Chinese industry to build self-reliance in: information technology, robotics and numerically 
controlled tools, aerospace equipment, marine equipment, railway equipment, new energy 
vehicles, electrical equipment, farming machines, new materials, and medical devices. From the 
standpoint of international relations theory, pursuing productive control over such high-end 
products may challenge U.S. structural power globally.4 As a practical matter, the leapfrogging 
envisioned in MIC2025 involves the accumulation of technological knowhow that Chinese 
actors have a reputation for stealing. Scholarship on Chinese intellectual property has argued that 
Confucianism “militated against thinking of the fruits of intellectual endeavor as private 
property”5 and has concluded that structural issues hinder the enforcement of intellectual 
property rights because “the presence of multiple bureaucracies with poorly defined and 
overlapping jurisdiction is a serious obstacle” resulting in a lack of accountability and 
efficiency.6 Protecting U.S. intellectual property in China became a defining issue in the latter 
years of the first Bush administration (1989-1993) and continued to be at the forefront of U.S.-
China relations for the Clinton administration (1993-2001).7 China’s bid to join the World Trade 
Organization required modification of Chinese law to fit international norms as dictated in the 
Trade-Related Aspects of Intellectual Property Rights (TRIPS) agreement. For some developing 
countries, the TRIPS agreement was signed “as a defense against the use of unilateral trade 
sanctions imposed bilaterally (by the United States in particular)… The TRIPS agreement multi-
lateralized the imposition of such trade sanctions and made the process more fair and 
transparent.”8 Viewed from an international perspective, the World Intellectual Property 
Organization has noted that treaties are devised to protect domestic interests from foreign theft 
after domestically produced items are exported.9 As a result, globalization has shaped 
international intellectual property laws to closely resemble U.S. domestic law.10 The perceived 
failure of Chinese actors to meet this standard amidst a state-led push for technological 
supremacy has become a particular sore spot in U.S.-China relations.  
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… leading to restrictive U.S. policy around trade and foreign investment… 
Despite Beijing’s efforts to downplay MIC2025, the Trump administration made it a target of 
trade policy,11 initiating a 2017 investigation into unfair Chinese trade practices— including 
intellectual property, technology transfer, and innovation— under Section 301 of the U.S. Trade 
Act.12 Acting on the investigation’s findings, the Trump Administration  levied a series of tariffs, 
thereby launching the high-profile trade war still impacting tariff rates between the two countries 
as of this writing. In addition, the Foreign Investment Risk Review Modernization Act 
(FIRRMA) was signed in August 2018 to broaden the investigative purview of the Committee on 
Foreign Investment in the United State (CFIUS) so that Chinese investments transactions can 
more readily be reviewed for threats to national security.13 During the initial three years of 
Trump’s presidency, the average annual number of investigation cases was double that of the 
Obama administration’s last two years in office.14 When CFIUS blocked the proposed $117 
billion acquisition of Qualcomm by Broadcom, a Singapore-based company, the Trump 
administration argued that losing Qualcomm would inhibit U.S. development of chip and 
wireless technologies necessary to maintain the lead over Chinese companies like Huawei 
Technologies.15  
 
…and particular scrutiny toward Chinese telecom giants Huawei and ZTE. 
Huawei and ZTE are foci for U.S. policy makers by virtue of their assumed connections to the 
Chinese Communist Party.16 Executive Order 13873 (EO 2019) “Securing the Internet and 
Communications Technology and Services Supply Chain” issued in May 2019 broadened the 
regulatory scope of U.S. enforcement agencies to prohibit “any acquisition, importation, transfer, 
installation, dealing in, or use of any information and communication technology or service 
(transaction)”17 that pose risk to U.S. infrastructure or national security. Though the order did not 
explicitly specify a foreign adversary, it is “widely interpreted to target Huawei.”18 Indeed, 
Huawei and ZTE were the first two companies that the U.S. Federal Communications 
Commissions placed on its list of equipment and service providers that pose national security 
risk;19 as such the Secure Equipment Act of 2021 effectively bans them from selling equipment 
or services in the United States.20  
 
The two companies have likewise been high-profile entries on the U.S. Department of 
Commerce’s Entity List used to regulate the export of American technologies and enforce the 
U.S. sanctions regime. ZTE was added to the U.S. Entity List in March 2016 when its business 
dealings with Iran were revealed along with documents showing Huawei’s involvement (after 
which Huawei was subpoenaed by the U.S. Commerce Department).21 However, by March 2017, 
ZTE was removed from the Entity List after reaching a settlement that included reprimanding 39 
employees. In April 2018, the sanctions were reactivated because only one among the 39 
employees was punished. The U.S. Bureau of Industry and Security (BIS) established that there 
was a “pattern of deception, false statements, and repeated violations of U.S. laws” as the reason 
to reactivate sanctions.22 However, the Trump administration reversed this decision in May 2018 
after President Trump tweeted the administration was working with President Xi to give ZTE “a 
way to get back into business, fast.”23 Trump’s intervention helped ZTE escape the Entity List, 
but Huawei and its affiliates/subsidiaries were added in a series of announcements beginning in 
May 201924 and remain on the Entity List. Ironically, there is an argument that U.S. sanctions 
and export controls levied against Huawei have benefited ZTE the most, as avoiding the brunt of 
U.S. technology sanctions has enabled it to increase revenues at Huawei’s expense.25 
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Figure 1:  Huawei and ZTE Within the U.S.-China Techno-Nationalist Struggle 

 
 
 
But even in the face of these restrictions, Huawei and ZTE are free to obtain patents in the 
United States and actively do so, suggesting that patenting is a nuanced component of the 
technological competition that the United States and China are engaging in.  
In 2021, Huawei received the fifth most patents from the United States Patent and Trademark 
Office (USPTO) while ZTE received the 207th most.26 Though the protection of U.S. intellectual 
property understandably demands most of the attention in Washington, the implications of 
Chinese patenting activity in the United States are likewise strategically critical. For example, 
under the Export Controls Act of 2018, the Export Administration Regulations (EAR; 15 C.F.R. 
730 et seq) has established processes to restrict the export, reexport and transfer of items for 
dual-use or certain military purpose.27 As a result of being on the Entity List, Huawei is unable to 
procure any item controlled by EAR without a license from BIS. However, the EAR defines an 
“item” as “commodities, software, and technology,”28 which excludes patents. The blurred line 
between technology and patent appears to be significant enough to necessitate a clarification 
from BIS in its “Huawei Entity List Frequently Asked Questions,” which addresses patent 
license requirements: 

“Did adding Huawei to the Entity List affect Huawei’s ability to buy a license 
to use patents? A patent is neither issued by BIS nor is itself an item subject to 
the EAR. However, if a patent license directly or indirectly would enable 
Huawei or any of the other listed entities to acquire an item subject to the 
EAR, a BIS license is required.”29 

Furthermore, a definitional amendment to the EAR added that patents are not subject to its 
control:  
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“Patents (§ 734.10) Q: Is the export or reexport of patented information fully 
disclosed on the public record subject to the EAR? A: Information to the extent 
it is disclosed on the patent or an open (published) patent application available 
from or at any patent office is not subject to the EAR. The export or reexport 
of the information is not subject to the EAR because any person can obtain the 
technology from the public record and further disseminate or publish the 
information. For that reason, it is impossible to impose export controls that 
would restrict access to the information.”30  

 
The inherently public nature of patents makes them far less amenable to restrictions. At the same 
time, patents confer an exclusive right to use a given technology. For Chinese companies like 
Huawei and ZTE, the question is how patents can be assets for navigating an otherwise hostile 
geopolitical environment. For U.S. policymakers, the question is how to respond to these efforts. 
 
 
The Importance of Patent Licensing and the Patent Cooperation Treaty 
 
With the restrictions that Huawei and ZTE face, patent holdings may even be of greater 
importance because of the licensing opportunities they afford. Huawei founder and CEO Ren 
Zhengfei pessimistically forecasted a $30 billion decline for 2019 revenue in the wake of U.S. 
sanctions.31 By 2022, he was advocating the use of patent licensing as a survival strategy. 32 In 
the readout of a March 16, 2022 company meeting on the subject, he asserted: 

 
“Before our intellectual property was for our self-defense, for protecting our own 
business security and our own hard work. Having gone through many years of 
accumulation, we have formed a high value patent portfolio in 5G, WiFi 6 and several 
major fields like AV codec, optical transmission, and optical intelligence; we have 
definite discourse power. We need to establish a reasonable pricing standard, allow the 
industry to utilize our patented technologies fairly and reasonably, and obtain an 
appropriate return on our research and development while benefitting our image as 
established innovators in international society.”33  

 
Similarly, ZTE announced in July 2021that it intends to generate between $700 million and $930 
million in IP revenues between 2021 and 2025.34 Elaborating on these ambitions, deputy chief IP 
officer and chief licensing officer Marco Tong explained: 

 
“[W]e own over 80,000 applications and about 40,000 cumulative granted patent rights 
globally, and we are leading in 4G and 5G [standard essential patent] declarations. ZTE’s 
valuable patent assets serve as the foundation for patent licensing; they enable, support 
and spur the company to seek reasonable financial returns for our R&D investments … 
Truthfully, another motive of ours is to prove that a Chinese high-tech company is 
perfectly capable of investing and re-investing in R&D and generating returns. Although 
this motive might sound exceedingly idealistic or passionate, this is a strong and honest 
source of motivation.”35 
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Notably, both statements on patent licensing include the ideas of asset accumulation, a return on 
research and development, and global/international positioning. Despite a patenting explosion 
that has led the Chinese patent office to receive more applications per year than the next four 
busiest patent offices in the world combined,36 economic models suggest that patent filings 
abroad for these same technologies fall far below the level that China’s economic size and 
research and development expenditures would predict.37 Holding patents abroad— and 
especially in the United States— provides profit opportunities beyond the sale of hardware. To 
wit, Huawei’s head of intellectual property, Jason Ding, reported that the company’s revenue 
from patent licensing between 2019 and 2021 was estimated to be $1.2 to $1.3 billion;38 the 
company further asserted in June 2022 that most premium Android smartphones in the global 
market use its licensed 4G and 5G technologies, with most of those licenses coming from 
mainland China, the United States, and other Asian countries.39 The asset base Huawei and ZTE 
have built in the United States amidst a hostile geopolitical environment is part of a global 
gameboard. 
 
Patent filings through the Patent Cooperation Treaty (PCT) System provide an analytic 
foundation for understanding efforts from Huawei and ZTE to become patent powers in 
the face of hostile geopolitics because: 
 

1. The PCT is an international institution designed for global patent filings. 
Patent protection is territorial in nature: Individuals and corporations must file a separate 
patent application in each jurisdiction they wish to claim rights in.40 They may indeed 
choose to do so directly with each patent office. The Paris Convention for the Protection 
of Industrial Property enables them to use the date they first filed for a patent as the 
priority date that other patent offices around the world use when assessing the 
technology’s novelty for up to 12 months following that initial application. Under the 
PCT filing system, however, it is possible to maintain the first filing as a priority date for 
up to 30 months and take advantage of a participating patent office’s search of 
international patent documents and technical literature that may impact the patentability 
of the technology in question.41 
 

2. Patent filings through the PCT system enables firms to better discern the viability of 
their technologies in specific geographic areas. 
As the Director General of the World Intellectual Property Organization pointed out in a 
2017 memorandum on the PCT system, “One of the most important advantages is that it 
allows applicants a much longer period…in which to decide whether an invention is of 
sufficient commercial value and has sufficient chance of being patentable for the 
application to be worth pursuing in other countries.”42 To the extent that the decision to 
file a patent application in multiple jurisdictions may signal particular faith in an 
invention’s profitability across a broader geographic range,43 the ultimate application 
decisions in conjunction with a PCT filing can be indicative of that assessment after 
casting an even broader net in the evaluation process. 

 
3. Huawei and ZTE are among the most active users of the PCT system.  

Led by none other than Huawei, Chinese companies overtook their US counterparts to 
account for the largest share of PCT filings in the world in 2019.44 In 2021, Huawei was 
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the world’s leader in PCT applications for the fifth consecutive year.45 Previously, ZTE 
was in the top three each year between 2010 and 2015, ranking first in 2011 and 2012.46 

 
In short, Huawei and ZTE have stated ambitions to license technology globally. This strategy is 
especially noteworthy in light of the constrained environment U.S. policy has created. The 
design and usage of the PCT system make patents filed in conjunction with it a good starting 
point for understanding Huawei’s and ZTE’s pursuit of licensable assets in the United States 
relative to other key markets while navigating global tensions. 
 
 
The Power of Persistence: U.S. Patent Filings in a Global Context 

 
Using the PCT system as an analytic foundation puts the U.S. patent filings of Huawei and ZTE 
into a global context. When individuals or companies file patent applications in multiple 
jurisdictions through the PCT system, they create a patent family, or a collection of patent 
documents for the same underlying technical content. That patent family can have multiple 
patent documents in some jurisdictions. Though it is common for the initial application to be 
made in an applicant’s home jurisdiction, it is possible to index the patent family to the PCT 
filing number.47 We therefore scraped patent data48 on application dates and technology 
classifications for patent families with a PCT filing belonging to Huawei, ZTE, and their 
subsidiaries/affiliates49 for a contextual analysis of where and in what technologies the 
companies seek to marketize their most globally facing intellectual property assets. Our analysis 
focuses on the world’s five largest patent offices in terms of yearly applications received: the United 
States Patent and Trademark Office (USPTO), the China National Intellectual Property 
Administration (CNIPA), the European Patent Organization (EPO), the Japan Patent Office (JPO) 
and the Korean Intellectual Property Organization (KIPO). Collectively referred to as “the IP5” from 
their participation in a forum launched to facilitate cooperation between them in 2007, 50 these patent 
offices also correspond to four of the five of the world’s largest markets for information and 
communications technologies.51 
 
Data on Huawei and ZTE patent filings in conjunction with the PCT system show 
persistent effort in the U.S. market in both relative and absolute terms even as geopolitical 
tensions have mounted.  
Figures 2 and 3 present the percentage of patent families with at least one patent application in 
each IP 5 jurisdiction based on PCT filing year.52 As such, they reflect the relative degree to 
which Huawei and ZTE pursue protection in key markets. Note that the percentages are not 
intended to add up to 100%, as it is possible (and indeed desirable in the case of a PCT filing) to 
file in multiple jurisdictions simultaneously. As one might expect, China as the two companies’ 
home market is represented in the overwhelming majority of patent filings year in and year out. 
But patterns dating back to the mid 2000s largely persist even through the escalating trade 
tensions leading up to the COVID pandemic. In both cases, the likelihood of a filing in the 
United States is essentially equal to that of filing in the European Union regardless of which year 
the PCT filing was made, and the percentage of patent families with American or European 
filings consistently surpasses the percentage of patent families with a filing in Japan or Korea. 
For Huawei, the percentage of patent families with filings in both the United States and Europe 
from 2008 to 2018 is a roughly straight line between 50% and 60%; even when percentages drop 
across the board for patent families with a 2019 PCT filing,53 the relational patterns hold.  
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Interestingly, ZTE’s filings exhibits a five-year cycle for filings at both the USPTO and EPO 
starting in 2008. The pattern continued in 2018, which was the height of the trade tensions 
between China and the United States. We leave the actual causes of this cycle for further 
research. 
 
 
Figure 2: Huawei’s Linear Pattern for Relative Filings in Key Markets 

 
Source: Author calculations using data from Google Patents. 
 
 
Figure 3: ZTE’s Cyclical Pattern for Relative Filings in Key Markets 

 
Source: Author calculations using data from Google Patents. 
 
 
With these relative trends in mind, Figures 4 and 5 summarize the absolute yearly counts of PCT 
filings as well as filings at the CNIPA, USPTO, and EPO for the patent families under study. 
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While the PCT filings and CNIPA filings fluctuate a bit more, filing counts at the USPTO and 
EPO are more stable. For Huawei, the numbers steadily climb between 2009 and 2013 before 
leveling off at about 2,000 to 2,500 applications every year between 2014 and 2019. For ZTE,  
the filing numbers are more modest but are around 250 every year between 2015 and 2019; these 
numbers are comparable to levels in 2009 and 2012. In both a relative and absolute sense, the 
data show patent filing patterns in the United States that are comparable to Europe and that 
persist without regard to geopolitical vicissitude.  
 
 
Figure 4: Huawei’s U.S. Filing Numbers Plateau Even Amidst Trade Tensions

 
Source: Author calculations using data from Google Patents. 
Note: “WIPO” in this graph refers to filings through the PCT system, as WIPO oversees the PCT system. 
 
  
Figure 5: ZTE’s U.S. Filing Numbers Comparable Across a Decade  

 
Source: Author calculations using data from Google Patents. 
Note: “WIPO” in this graph refers to filings through the PCT system, as WIPO oversees the PCT system. 
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The technology classes that correspond to content in patent families with a PCT filing 
likewise reflect continued attention to development of core competencies.   
In an environment of intense technological competition, the specific kinds of technologies 
Huawei and ZTE develop are at the heart of the support they receive from the Chinese 
government and the scrutiny they receive from the U.S. government. Figures 6 and 7 summarize 
the patent families under study in terms of the primary technological category assigned to them 
under the Cooperative Patent Classification scheme, which groups patents into technology 
classes and subclasses that share similar purposes.54 The top five major classes for both 
companies are identical: wireless communication networks (H04W), digital information 
transmission (H04L), digital data processing (G06F), information signal transmission (H04B) 
and pictorial communication (H04M). These classes may not come as a surprise given the 
sectors Huawei and ZTE compete in, but Figure 6 shows the attention paid to these classes is 
evenly distributed over a course of many years preceding and including heightened geopolitical 
tensions. In this sense Huawei and ZTE maintained a steady focus on key technological 
competencies. Figure 7 bears these trends out, as the absolute numbers of patent families in the 
top-10 most frequently filed primary technology classes mirrored the shifts in the overall number 
of PCT filings indicated in Figure 5.  
 
 
Figure 6: Primary Patent Classifications are Evenly Distributed Over a 10-Year Period 

 
Source: Author calculations using data from Google Patents. 
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Figure 7:  Primary Technology Classifications are Commensurate with PCT Filing Volume 

 
Source: Author calculations using data from Google Patents. 
 
 
It is noteworthy that ZTE was removed from the U.S. Entity List in 2017, the first year of its 
downward trend in top five PCT filings. In contrast, Huawei grew year-on-year in PCT filings 
for four out of its five top technology classes. Regardless of year-on-year comparisons, both 
companies persisted in seeking patent protection for their core technologies through sanctions 
and restrictions. Outside the top five most frequent primary technology classes, ZTE also 
emphasized telephonic communications (H04M) while Huawei’s filings for semiconductor 
devices (H01L) rapidly from 2016 onwards relative to other technology classes.  
 
These data suggest that the U.S. market is too important for Huawei and ZTE to abandon 
completely or even at all, despite the negative environment they face. They both have persisted 
in building assets; a key question is what affect those assets may have.  
 
 
Impacting the U.S.-China Relationship Through Standard Essential Patents 
 
According to a June 2022 report from Huawei, non-Huawei smartphones contributed two billion 
dollars towards Huawei’s revenue over the previous five years through licensing its 4G and 5G 
technologies.55 The company was able to generate this revenue even though it began deliberately 
distancing itself from Futurewei, its research-focused U.S. subsidiary, in 2019.56 This example 
and the asserted goals about patent licensing from Huawei and ZTE executives invite a closer 
look at the positions that the two companies’ patent portfolios confer.  
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In particular, standard essential patents (SEPs)— patented technologies declared as being 
necessary for conforming with technical/industrial standards established internationally— 
are politically, commercially, and economically central to the question of the impact 
Huawei and ZTE may have on the U.S.-China relations: 
 

1. Politically, SEPs relate to Beijing’s stated goals of becoming a “IP superpower” and 
a leader in global standard setting for emerging technologies. 
Xi Jinping himself has signaled the growing policy emphasis on intellectual property. 
The Communist Party magazine Qiushi (“Seeking Truth”) published a January 2021 
speech of his devoted entirely to the strengthening of intellectual property to promote 
innovative capacity.57 In it he explained, “At present, China is transitioning from a major 
importer of intellectual property to a major creator of intellectual property, with 
intellectual property work now transitioning from the pursuit of quantity to increasing 
quality.”58 He likewise pointed to intellectual property as “a key factor in international 
competitiveness”59 before asserting that “We need to have the courage to put up a fight 
and be adept at the struggle, never giving up appropriate rights and benefits and never 
sacrificing core national interests.”60 Subsequently, the State Council’s 14th National 
Five-Year Plan for the Protection and Application of Intellectual Property issued on 
October 9, 202161 asserts as primary goal that “Once 2025 is reached, the objective tasks 
for the building phase of a strong intellectual property nation will be completed as 
scheduled.”62 In this spirit the plan sets a numeric target of 90,000 overseas invention 
patent grants in 2025.63  
 
Such calls run parallel to state directives to increase Chinese influence in international 
standard setting organizations. The state-directed push to fill leadership positions in 
international standard setting organizations with Chinese nationals has generated 
considerable momentum and garnered attention in both the press and policy circles.64 A 
mere two months prior to President Xi’s 2021 speech on intellectual property, the vice 
chairman and secretary general of China’s Telecommunication Standardization 
Association proudly declared “In the 5G generation, China’s international discourse 
power is obviously on the rise: On July 3 of [2020], the international telecom 
standardization organization 3GPP announced a freeze on the 5G R16 standard within 
which Chinese enterprises and research institutions have had a deep level of participation, 
and in the area of making important contributions to key technology fields like smart 
systems, large-scale antennae, and new forms of internet frameworks, Chinese enterprises 
hold the most standard essential patents in the world.”65 
 

2. Commercially, SEPs underpin product interoperability critical to the information 
and communication technology sectors Huawei and ZTE compete in globally. 
Information and communication technologies rely upon myriad devices from various 
manufacturers being able to interface with one another. In establishing the technical 
specifications that facilitate this process, international standard setting organizations also 
globalize the market for those technologies. With companies themselves acting as both 
stakeholders in the international standard setting process,66 proprietary technologies 
frequently become embedded in those standards in the form of SEPs. For instance, 
studies have calculated that SEP licensing costs range from about three to five percent of 
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a mobile handset’s retail price,67 with the licenses to use SEPs accounting for 12 percent 
of the input costs for an Apple iPhone 7 and 11.1 percent of the input costs of a Samsung 
Galaxy S7.68  Both Huawei and ZTE are prolific declarers of SEPs. For 5G technologies, 
Huawei ranks first in world, accounting for 13.52 percent of declared SEP families; ZTE 
ranks fourth, accounting for 9.83 percent.69 Indeed, Huawei’s Vice Director General and 
Chief Legal Officer Song Liuping acknowledged the strategic emphasis of SEPs at a 
March 2022 lecture:  
 

“We can take a look at global enterprises and industrial associations, and how is it 
they do things? Considering broadly the entire world’s practice of monetizing 
intellectual property through the market, in the field of industrial standards, about 
90% of income sources comes from the realization of SEPs. For example, 
Qualcomm, Nokia, Ericsson, Microsoft— these companies all earn revenue 
through licensing SEPs for main international technology standards (e.g. 3GPP, 
IETF, IEEE, ISO, etc.). Thus, SEPs are currently still the most valuable patents in 
the world, and we need to understand this point.”70 

  
The ability to license standard essential technology is especially appealing when it is not 
possible to sell merchandise directly: It is in theory possible to accrue a licensing fee for 
every device or process that must meet an interoperability standard, regardless of who 
manufactures the device or implements the process.71 

 
3. Economically, SEPs reflect market negotiations over the value and essentiality of 

proprietary technologies.  
International standard setting organizations merely require patent holders to declare 
patents that they believe may be standard essential, which creates a strong incentive to 
over-declare patents as SEPs.72 The self-declaration of a patent as standard essential at an 
international standard setting organization also obliges the patent holder to license the 
underlying technology at a rate that is fair, reasonable, and non-discriminatory (or 
“FRAND”). But international standard setting organizations do not evaluate the 
essentiality of patents, and FRAND rates are determined in practice through negotiations 
between the patent holder and aspiring licensees.73 The resulting dynamic is one in which 
market participants must expend considerable effort determining which patents (and 
patent portfolios) truly warrant licensing on essentiality grounds. 

 
The political, commercial, and economic considerations around SEPs speak to the broader theme 
of technological competition between the United States and China, but they also point to a 
potentially potent method for impacting the U.S. market even when direct market access is 
blocked. Though the issue of who is winning the technology race is indeed relevant, the more 
immediate question is how well-positioned Chinese national champions are to extract rents from 
information and communication technology markets in the United States. Competitive patent 
portfolios are critical to a strategy emphasizing patent licensing for standard essential 
technologies; to use Chinese terminology, the question is how much discourse power 
Huawei and ZTE have accumulated through SEPs with their U.S. patent filings.  
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The ideal indicator for answering this question would be licensing data that matches declared 
SEPs/SEP portfolios with the revenues they generate because the critical concept of standard 
essentiality is determined in practice by the licensing decisions of market players. However, 
companies do not typically make such licensing terms and the micro-level data associated with 
them public. The methodological alternative is assessing metrics developed for those same 
market participants to analyze a patent’s competitiveness generally and a declared SEP’s actual 
essentiality specifically.  The U.S. Patent and Trademark Office (USPTO) deployed this 
approach in a February 2022 report titled Patenting Activity Among 5G Technology 
Developers.”74 Using data from the IPlytics Platform— the database for a leading market 
intelligence firm for SEP analytics75— the USTPO concluded that “an examination of indicators 
that may collectively speak to patent portfolio competitiveness did not reveal a consistent leader” 
in the race for global 5G leadership.76 The report focused on patent filings in four key 
technologies central to 5G innovation with an emphasis on triadic patent filings in the United 
States, the European Union, and Japan.  
 
Broadening the scope of technologies under consideration with a focus on declared SEPs in the 
United States similarly probes the competitiveness of Huawei and ZTE relative to their 
competitors. Drawing on the IPlytics Platform to do so draws upon tools that both the USPTO 
and market participants use. Figure 8 summarizes this analysis when individual active U.S. 
patent numbers declared as SEPs according to the IPlytics platform are matched with the PCT 
numbers from the Google Patent search and web scraping used to construct the data frames for 
this report.77 It compares Huawei and ZTE to their primary competitors in networking 
communications— Nokia and Ericsson78— and Qualcomm (whose business model is built on 
licensing the technologies it develops79) vis-à-vis averages of the following four metrics reported 
on the IPltyics platform:80 
 

• Semantic Essentiality Score— A newly released feature in March 2022 that models the 
linguistic match between an SEP and the standard to which it is declared using machine 
learning algorithms.81 The score reports the precent match between the text of the most 
relevant independent claim in an SEP and the most relevant section of the standard for 
which the SEP is declared when mapped semantically. The feature is in response to the 
need for would be licensees to assess thousands of patents for actual standard essentiality 
due to the incentive patent holders have to over declare their technologies as standard 
essential. Though standard essentiality is not purely a matter of direct semantic matches 
between standard and patent documents’ text, research has shown that participants in 
international standard setting organizations often engage in “just in time” filing of patents 
in the days immediately surrounding standard setting meetings.82 This dynamic 
incentivizes parallel drafting that makes directly shared terminology more likely. Without 
establishing actual standard essentiality, a patent holder cannot execute a strategy geared 
toward licensing revenue from each device or process that has to meet an interoperability 
standard. 
 

• Market Coverage— A count of the number of countries the patented technology has 
been in weighted by the gross domestic product of each of those countries, with counts 
normalized by year, filing jurisdiction, and main patent classification code. A high 
market coverage score reflects a more global internationalization strategy and wider legal 
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market protection.83 While the analysis here centers around the U.S. market specifically, 
the market coverage score is relevant because seeking to patent a technology in multiple 
markets may be an indicator of how confident the patent holder is that commercialization 
of the invention over a larger economic area is possible.84 Granted, the patents under 
study have PCT filings in their patent family and are thus more likely to be 
internationally facing.  Nevertheless, the metric is highly germane to SEPs because SEP 
declarations are explicitly tied to global standards. 

   
• Legal Breadth— A count of the words used in the shortest independent claim of the 

patent, normalized by year, country of jurisdiction, and patent classification.85 This 
indicator proceeds from the logic that the more words a patent claim contains, the more 
detailed a patent claim is likely to be, with greater detail narrowing the range of legal 
ownership claims the patent protects. Accordingly, a high score reflects broader claims 
that proxy for boarder legal ownership, which in theory makes the patent more valuable. 
While critics note that in-house guidelines and drafting style are more determinative of 
the final length of claims,86 proponents of using the shortest independent claim as a 
metric note that the institutional features of the patent review process indicate that adding 
words to independent claims should reduce or restrict the scope of the patent even if 
those institutional features do not necessarily imply that comparing word counts will 
yield informative inferences about the relative scopes of two unrelated inventions.87 
Some indicator of legal breadth is valuable because the licensing terms of SEPs are 
frequently the subject of litigation, often in multiple courts throughout the world88 due to 
the territorial enforcement of IP rights. Though in-house guidelines and drafting style 
may indeed be more determinative of the length of patent claims, it is still useful see 
whether those styles differ in the aggregate among primary competitors. 
 

• Scope— A count of the distinct patent classification codes (to four digits) the patent 
examiner assigned, normalized by year, jurisdiction, and primary patent classification 
code.89 Higher scores seek to proxy for broader technological applicability and cross-over 
technologies. While straddling technological borders may indeed make mere counts of 
patent classes problematic in assessing a patent’s actual broader technological 
applicability,90 patent classes associated with large numbers of SEPs constitute the 
technology classes with the most likely interdependence between patenting and standard 
development.91 In this regard the scope metric offers a useful point of comparison 
between patent holders declaring SEPs. 
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Figure 8: Aggregate Peer Competitiveness With SEPs in the U.S. Market 

 
Source: Author calculations using data from the IPlytics Platform for patents with a PCT counterpart in this 
report’s datasets scraped from Google Patent . Note that the calculated averages for Market Coverage, Legal 
Breadth, and Scope are normalized to be between zero and one for a better presentational match with the semantic 
essentiality score. 
 
 
At least on paper and in aggregate terms, Huawei and ZTE are qualitatively comparable to 
major competitors not subject to constraints in the U.S. market when it comes to SEP 
portfolios. Figure 8 does not show any one player dominating across the four metrics. Indeed, 
the companies are almost identical on their average semantic essentiality and scope scores. On 
the metrics where there is separation, ZTE scores quite favorably with regards to legal breadth 
while Huawei scores quite favorably with regards to market coverage. To be sure, Figure 8 only 
gives a broad overview. Differences may be more pronounced when looking at more specified 
technologies a la the February 2022 USPTO report. Yet this broad overview also gainsays 
wholesale scoffing at the relative quality of intellectual property from Huawei and ZTE.  
 
 
Addressing China’s Growing Patent Power Without an Entity List for Patents 
 
The rapidly narrowing gap in capabilities between China and the United States has aroused U.S. 
anxiety over China becoming a viable threat to U.S. exceptionalism.92 As it pertains to the 
technological competition between the two powers, intellectual property is at the forefront of 
those concerns. While protecting U.S. intellectual property remains a critical issue, the data in 
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this report indicate the need to also address Chinese accumulation of intellectual property assets 
in the United States specifically and the global market generally. Chinese patent holdings in the 
United States relate directly to the U.S.-China relationship as policy toward intellectual property, 
trade, and security become increasingly intertwined. 
 
China’s rapid progress on economic, military, and technological fronts could lead American 
foreign policymakers astray in “subordinating affirmative planning to defensive reactions.”93 A 
tempting response along these lines is the creation of an entity list for patents requiring that 
specified foreign parties obtain a license to file patents in the United States. But restricting 
which Chinese entities may file for and obtain a U.S. patent through an entity list or other 
policy instrument is ill-advised: 
  

1. The disproportionate response to a relatively small number of actors would have 
ripple effects for the broader system of U.S. innovation.  
Subjecting patent eligibility to political considerations deters innovative people and 
companies from investing in the United States through education, entrepreneurship, and 
research. Undermining the image of the United States as “the land of opportunity” erodes 
the unique strategic position the United States is in to be at the center of global 
innovation.  

 
2. Increased Chinese emphasis on patenting is an opportunity to reassert the 

importance of intellectual property rights in the U.S.-China relationship.  
The persistent patenting activity of Huawei and ZTE has made them legitimate 
stakeholders in the global intellectual property system. If statements from Beijing are any 
indicator of things to come, other Chinese companies are likely to follow suit. While 
critics may note that China is only beginning to care about intellectual property because it 
now has things worth protecting, cutting off Chinese actors from patenting opportunities 
in the United States would only blunt momentum for advocating U.S. interests in China 
at the very moment Chinese intellectual property law is at the top of Beijing’s agenda. 

 
3. Patents are designed to be informational disclosures about the technology frontier.  

Conceptually, patents are a tradeoff in which the exclusive right to use an invention for a 
fixed time is granted in exchange for making the specifications of that invention public so 
that it can be improved upon. Inhibiting a Chinese party from filing or receiving a patent 
would emphasize concerns over monopoly ownership of an important technology at the 
expense of the ability to glean information on what advancements Chinese companies are 
making at a time when the forces of decoupling are already underway. 

 
Maintaining the status quo with regards to an open patent system need not be a passive element 
of the U.S.-China relationship. To be sure, Chinese companies accumulating a large pool of 
licensable assets increases the likelihood of diverting U.S. wealth into Chinese coffers where it 
can then be reinvested into research and development activities that support Chinese goals of 
dominating international technology standards. The answer to that possibility, though, is to 
enable U.S. firms to outcompete their Chinese counterparts; such efforts are best left to research 
funding and regulatory policy. Attentiveness to Chinese patenting can complement these efforts.  
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To constructively address the rise of Chinese patenting power within the current 
framework, U.S. policy should: 
 

1. Maintain and deepen collaboration between the USPTO and the CNIPA. 
The two patent offices already are linked through their participation in the IP5, and the 
USPTO’s work includes “engaging with China’s IP agencies and its judiciary in training, 
informational programs, and exchanges to improve China’s IP environment and promote 
bilateral cooperation.”94 With overall relations at a low point, it is critical to keep the 
existing channels of communication like these open. Chinese companies patenting at a 
high volume in the United States presents an incentive for both sides to do so 
productively. 
 

2. Recognize the heterogeneity of Chinese firms. 
This report focused on Huawei and ZTE in large part due to their high profile. While the 
data bore out many general similarities between the two, they also made clear that each 
pursues a distinct patent filing strategy. As Chinese technology continues to advance and 
growing fields like the Internet of Things broadens the range of possible market 
participants, an even more diverse array of Chinese actors may look to secure patent 
protection for their technologies. Even if they are all ultimately state directed, rigidly 
typecasting them all as being in the Chinese Communist Party’s back pocket and under 
its thumb will create blind spots regarding the competitive dynamic they present.  
 

3. Use the patents of Chinese firms and inventors as open-source intelligence. 
As indicated above, patents are inherently a public declaration. The choice to pursue 
them overseas is in a real sense an indicator of the technological position of the applicant. 
Even if Chinese actors are filing overseas largely at the behest of the state, the 
information in patent claims can reveal a great deal about industrial and technological 
priorities. Government agencies can and should actively study Chinese patent portfolios 
to better understand areas of strengths and weakness for Chinese firms, both 
commercially and technically. 

 
At very least the U.S. response to Chinese patenting activity can build windows instead of walls 
to better understand the capabilities of a competitor; at best it can maintain a global innovation 
system that benefits the world at large. 
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