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Figure 5.6: Top companies and research institutions publishing and patenting 
in artificial intelligence worldwide

Top 30 applicants for patents in artificial intelligence, 2018
By number of patent families within their portfolio

All but four of the top 30 applicants 
for an AI patent are companies.

Of the 30 leading patent-holders 
in AI, five are US companies, 

including the two with the biggest 
AI portfolios, IBM and Microsoft.

The strategy of the Federal Communications Commission 
(FCC, 2016) to Facilitate America’s Superiority in 5G 
Technology (5G FAST Plan) focuses on making additional 
bandwidths available for commercial use, developing 
infrastructure and updating regulations. A highlight of 
the spectrum policy is that it makes available the sub-
6 spectrum, in particular the C-band of 3.7–4.2 GHz. In 
December 2020, the FCC plans to auction 280 megahertz 
of satellite C-band spectrum to 5G cellular networks (Henry, 
2020). The proceeds from these auctions will then be used 
to incentivize the incumbents to co-operate in a swift 
transition so that they are ready to relinquish the spectrum 
completely by September 2023. 

The FCC has also adopted new rules to reduce federal 
regulatory impediments to deploying 5G infrastructure and 
has taken steps to prevent cities from imposing excessive 
fees on the deployment of 5G equipment. One such move 
was the 2017 Restoring Internet Freedom Order repealing 
the 2015 Title II regulations on Internet service providers to 
ensure what has been termed ‘net neutrality’ (FCC, 2016). 

Citing the benefits of moving away from Title II regulations, 
the FCC Chairman announced the agency’s intention of giving 
broadband providers stronger incentives to build networks, 
especially in ‘unserved areas, and upgrade networks to reach 
gigabit speeds and offer 5G’ (FCC, 2018). 

Another regulatory change by the FCC has been to ensure 
that equipment purchased through the Universal Service 
Fund does not pose a national security risk. Managed by 
the FCC, this fund enables interstate long-distance carriers14

to subsidize telephone service delivery to low-income 
households and high-cost areas.

Legislation passed by Congress has also emphasized 
national security; it has established similar security standards 
for telecommunications equipment across the federal 
government. Most recently in March 2020, President Trump 
signed the Secure 5G and Beyond Act, which requires the 
development of a more comprehensive national strategy for 
5G deployment, competitiveness and security. 

The same month, the White House released the National 
Strategy to Secure 5G. It identifies four missions for the 
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Top 20 universities and public research organizations publishing on artificial intelligence, by number of publications, 2018

Note: Fujitsu includes PFU; Panasonic includes Sanyo; Alphabet includes Google, Deepmind Technologies, Waymo and X Development; Toyota includes Denso; and Nokia 
includes Alcatel.

Source: for universities and public research organizations publishing on AI: Scopus (Elsevier) data collated in WIPO (2019) Technology Trends 2019: Artificial Intelligence, see their 
Figure 4.4; for AI patent applications: WIPO (2019) Technology Trends 2019: Artificial Intelligence, using the Questel Orbit Intelligence, Fampat Database, March 2018
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administration: facilitate domestic 5G rollout; assess risks 
to, and identify, core security principles of 5G infrastructure; 
address risks to the US economic and national security in 5G 
infrastructure development and deployment; and promote 
responsible global development and deployment of 5G  
(The White House, 2020b).

The push for security in telecommunications equipment 
has been central to the administration’s trade and 
diplomatic efforts related to 5G. In May 2019, President 
Trump signed an executive order to prevent the importation 
and use of 5G equipment that pose a national security 
threat. The administration has also added China’s leading 
telecommunications company Huawei to the Department 
of Commerce’s Entity List, barring US companies from 
selling technology to the company. Simultaneously, the 
USA has been urging allies to adopt similar national security 
requirements around 5G equipment.

The National Strategy to Secure 5G, combined with the 
legislative requirement for the government to develop a 
comprehensive national strategy for 5G, suggests that the 

various scattershot policies may soon coalesce into a more 
unified effort. 

So far, various federal agencies have approached 5G 
in accordance with each agency’s mandate. With the 
Department of Defense occupying large portions of the  
sub-6 spectrum and the FCC moving to clear sub-6 spectrum 
for commercial use, a unified approach to spectrum policy 
and 5G may offer a viable policy response. Overcoming the 
spectrum, security and geographical challenges will be vital 
for the development of 5G networks. In this effort, the USA 
expects to benefit from its strong advantages in terms of 
the dynamic competition among private actors, its proven 
innovative capacity and leading semiconductor sector.

Steps to improve cybersecurity readiness
Federal budgets for cybersecurity have been growing 
rapidly. Although cybersecurity is not a new concern, the 
significant breaches surrounding the 2016 US presidential 
election have shone a spotlight on cybersecurity for the 
American public (Geller, 2019). According to a 2019 survey by 
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