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Abstract
Through legislative changes, tariff wars, and executive actions, the Trump Administration has injected a
new urgency into international technology and supply chain management, particularly between the
United States and China. Analytically, the situation invites a perspective that links practical/on-the-
ground responses by commercial actors in the politics of technological competition between superpowers,
i.e. a discussion that bridges the gap between policy and process. This article therefore approaches man-
agement of supply chain disruption in terms of a key security issue motivating recent changes to the trade
environment: the protection of intellectual property. After reviewing critical policy developments and
trade statistics, we draw upon data on IP-intensive industries from global patent offices, trade classifica-
tions for products made by these IP-intensive industries, and concordance data on patent classifications to
illustrate the centrality of IP to extended supply chains. With these key relationships in mind, we outline
specific opportunities that intellectual property licensing provides for managing supply chain linkages
between the United States and China in the current geopolitical environment. Viewing intellectual prop-
erty as both a driver of and a solution to trade difficulties highlights the sorts of cross-jurisdictional nuan-
ces that can better inform policy and business decisions alike in the broader international trade regime.
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1. Introduction: Bridging Policy and Process
While the on-going trade war has understandably been a flashpoint for Sino-American relations,
the politics of that economic struggle extend beyond tariffs and trade deficits. Through legislative
changes, tariff wars, and executive actions, the Trump Administration has injected a new urgency
into international technology and supply chain management. On 13 August 2018, President
Trump signed into law the Export Control Reform Act (ECRA) and the Foreign Investment
Risk Reduction and Modernization Act (FIRRMA), as part of the John S. McCain National
Defense Authorization Act of Fiscal Year 2019 (the 2019 NDAA). The 2019 NDAA was passed
by overwhelming majorities of both parties in Congress and suggests that a bi-partisan ‘new
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normal’ has emerged in US–China trade relations (Tran, 2019). Both ECRA and FIRRMA have
the potential to greatly extend the scope and impact of controls over US technologies for export as
well as foreign technology investment in the US. The passage of FIRRMA and ECRA have also
been accompanied by a number of regulatory and enforcement actions, such as limiting technol-
ogy exports to foreign nationals that may be working in the United States (Fitch, 2019), the place-
ment of companies such as Huawei on the US ‘Entity List’ to restrict acquisitions of US
technology, and restrictions on foreign investment such as Broadcom’s proposed acquisition of
Qualcomm or Chinese divestment in the US gay dating site Grindr.

Through ECRA on the one hand and FIRRMA on the other, the 2019 NDAA has intensified
scrutiny on global technology flows, with China as the clear (and often explicitly referenced) rival.
In particular, the Bureau of Industry and Security (BIS) at the US Department of Commerce has
sought to expand export controls over ‘emerging technologies’ with potential dual use applica-
tions, and the Trump administration is expected to promulgate final rules regarding ‘foundational
technologies’ to impose controls on dual use technology upstream from military or dual-use
applications.1 Such developments have notably coincided with the imposition tariffs on a wide
range of goods from China. Critically, the geopolitical competition between China and the
United States has put high-tech manufacturing in the spotlight alongside traditional manufactur-
ing capabilities in a manner that is forcing importers to consider adjusting their supply chains to
maintain customer relationships and profitability.

However, while the possibility of shifting production bases away from China in the wake of the
trade war has received considerable attention, the precise implications of US technology protec-
tion and tariffs for this process remain under discussed. This article aims to bridge the gap
between policy and process as commercial actors look to navigate a business environment that
features increased techno-nationalism and trade friction between the world’s two largest econ-
omies. Rather than investigate decoupling or engagement in an absolute sense, we instead
focus on how supply chain restructuring may unfold with inclinations toward strategic diversifi-
cation and risk mitigation. In this context, we highlight how the licensing of intellectual property
(IP) affords companies a number of opportunities for pragmatically addressing the supply chain
disruptions underway. While intellectual property concerns were a motivating factor behind the
policy changes rattling global supply chains, they likewise can offer stabilizing solutions for sup-
ply chain management.

The article begins by summarizing the policy context and trade statistics necessary for under-
standing both the challenges posed to China-dependent supply chains and the challenges of rap-
idly restructuring them. To help bridge the gaps between policy and process, data on IP-intensive
industries from global patent offices and concordance data on patent classifications illustrate the
centrality of IP to extended supply chains. With this key relationship in mind, the article proceeds
with a discussion of specific opportunities that intellectual property licensing provides for man-
aging supply chain linkages between the United States and China in the current geopolitical
environment. The conclusion remarks on how the preceding analysis can more fully inform
our understanding of the bilateral and international trade environment.

2. Trade and Tech Tension: The Policy Context for Action-Based Analysis
The issues of IP theft and Chinese techno-nationalism were discussed at length in the initial
Section 301 Report that initiated US tariffs against China; those tariffs were in a reaction to
China’s unfair activities in support of its efforts to implement its Made in China 2025 program.2

1Industry and Security Bureau, ‘Advance Notice of Proposed Rule Making: Identification and Review of Controls for
Certain Foundational Technologies’, 85 Fed. Reg. 52934 (27 August 2020), www.federalregister.gov/documents/2020/08/
27/2020-18910/identification-and-review-of-controls-for-certain-foundational-technologies.

2For a useful overview of the Made in China 2025 program and concerns about it, see Kennedy, 2015.
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Initial tariffs imposed by the Trump administration were based on recommendations from ‘trade
analysts from several US Government agencies [who] identified products that benefit from
Chinese industrial policies, including Made in China 2025’.3 While we do not wish to minimize
the economic impact of those sanctions or their potential for shifting international production
bases, complementary policy measures in the form of export controls and stricter investment
review are equally critical. As indicated in the introduction, the 2019 NDAA has provided a pol-
icy context in which technology, trade, and national security are inextricably linked as analytic
considerations.

2.1 Emerging and Foundational Technologies as Key Elements of the Export
Control Reform Act

ECRA provides statutory authority for the Export Administration Regulations (EAR), which had
been repeatedly extended by Presidential order. The EAR governs dual use (military/civil) tech-
nology not otherwise regulated under other export control regimes such as the International
Traffic in Arms Regulations administered by the State Department. The EAR is administered
by the Bureau of Industry and Security (BIS) at the US Department of Commerce. Generally
speaking, ECRA codifies long-standing BIS policies and does not change existing procedures
or licensing practices that are attached to particular countries and existing regulated technologies.
However, ECRA also mandates that BIS enact appropriate regulations over new areas of concern,
particularly ‘foundational’ and ‘emerging technologies’.

On 19 November 2018, BIS published an Advanced Notice of Proposed Rulemaking seeking
to expand export controls over ‘emerging technologies’ with potential dual use applications.4 The
technologies broadly cover many areas with significant civilian use, for example: nanobiology and
synthetic biology; genomic and genetic engineering; artificial intelligence and machine learning
technology such as neural networks and deep learning, computer vision, speech and audio pro-
cessing, and natural language processing; microprocessor technology such as systems on a chip;
and additive manufacturing and functional textiles. Although the list is potentially expansive, the
new regulations should still conform to the existing framework of the EAR and the Commerce
Control List. There were 232 comments formally submitted regarding the proposed rule, the
majority of which expressed concerns about potential overreach of the expanded export control
regime.5 These concerns may have contributed to delays in quickly enacting a comprehensive
final rule, which many industry participants hope will narrow down these broad categories
into more manageable subjects of potential regulation when ultimately enacted.

The Trump Administration is expected to separately promulgate final rules regarding ‘founda-
tional technologies’. The ‘foundational technology’ regulations will seek to impose controls on
dual use technology upstream from any military application. ‘Foundational technology’ is distinct
from ‘fundamental research’ of the type conducted by universities, which should remain exempt
from export controls pursuant to long-standing BIS practice (USBIS, 2019),6 but the 2019 NDAA
and its legislative history give little guidance on what constitutes ‘foundational technology’. The
2019 NDAA provides that ‘The President shall establish and, in coordination with the Secretary

3USTR, ‘Notice of Determination and Request for Public Comment Concerning Proposed Determination of Action
Pursuant to Section 301: China’s Acts, Policies, and Practices Related to Technology Transfer, Intellectual Property, and
Innovation’, 83 Fed. Reg. 14906 (6 April 2018), www.federalregister.gov/documents/2018/04/06/2018-07119/notice-of-deter-
mination-and-request-for-public-comment-concerning-proposed-determination-of-action.

4Industry and Security Bureau, ‘Advance Notice of Proposed Rulemaking: Review of Controls for Certain Emerging
Technologies’, 83 Fed. Reg. 58201(19 November 2018), www.federalregister.gov/documents/2018/11/19/2018-25221/
review-of-controls-for-certain-emerging-technologies.

5See www.regulations.gov/searchResults?rpp=25&po=0&s=BIS%2B2018-0024&dct=PS.
6See also the US National Security Decision Directive, ‘National Policy on the Transfer of Scientific, Technical and

Engineering Information’ (unclassified document from 21 September 1985), https://fas.org/irp/offdocs/nsdd/nsdd-189.htm.
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[of Commerce], the Secretary of Defense, the Secretary of Energy, the Secretary of State, and the
heads of other Federal agencies as appropriate, lead, a regular, ongoing interagency process to
identify emerging and foundational technologies that (A) are essential to the national security
of the United States; and (B) are not critical technologies described in [other enumerated legis-
lation].’7 Proposed regulations on ‘emerging technologies’ have not yet been published, but are
expected in the future (Becker et al., 2019).

A public Department of Defense (DoD) report that influenced the drafting of ECRA identified
‘foundational technology’ risks as involving ‘early stage technology’, including ‘technologies that
later become critical to key military systems, amounting over time to unintentional violations of
US export control laws’ (Brown and Singh, 2018). The DoD study in particular noted that
Chinese students studying in the United States may become masters of such technology, thereby
resulting in advertent export control violations through ‘deemed’ exports of the technology within
the United States to unlicensed, non-US national recipients. A ‘deemed export’ is defined in the
EAR to involve the ‘release’ of controlled technology to a foreign person in the United States or
abroad, or the visual or other inspection by that person of the technology. It is a type of export
that the Administration has been limiting directly through both deemed export license denials
and indirectly through mechanisms such as visa restrictions.8

The emerging and foundational technologies mandate are part of other efforts of the Trump
Administration to ensure export control compliance and/or limit technology collaboration or
restrict technology-intensive exports to China. Chinese telecom giants ZTE and Huawei have
both been subject to US government scrutiny in this regard. In 2017, the Commerce
Department placed ZTE on its Denied Party List due to its false statements to BIS during settle-
ment discussions in 2016 and its probationary period in 2017 regarding prior export control vio-
lations (USBIS, 2017a). This action effectively banned most US exports to ZTE but was later
rescinded in the context of on-going trade negotiations. In 2019, after those negotiations failed
to resolve the US–China trade war, the US government placed Huawei and its subsidiaries on
the Entity List, thereby immediately banning most US technology exports to China.9 The
Huawei ban extended to a range of collaborative activities, such as participation in standards-
setting bodies. However, in addition to available license exceptions, temporary 90-day licenses
were also granted to support existing products and participation in standards-setting bodies.10

Moreover, certain license exceptions such as for products made outside the United States,
which contain less than 25% or less by value of US-origin controlled technologies, facilitate
the continued export of many US products.11

Multilateral and unilateral export controls have been in place for US exports to China for dec-
ades.12 However, the practical impact of these export controls had likely been limited. According
to BIS data, export controls were implicated in only 2.1% of US exports to China, of which 1.9%
were excepted from licensing requirements. The remaining 0.2% of licensed exports had a value
of $299 million in 2017. Approximately 95% of the controlled exports not requiring a license con-
cerned encryption technology and software primarily involving encryption technology (USBIS,
2017b). The data do not account for transactions that did not consummate due to export control

750 USC Sec. 4817 and the 2019 NDAA, Sec. 1758; see www.congress.gov/bill/115th-congress/house-bill/5515/text.
8EAR Sec. 734.15, www.bis.doc.gov/index.php/documents/regulation-docs/412-part-734-scope-of-the-export-administra-

tion-regulations/file/. For a description of some of the problems in administering the deemed export regime, see also
USGAO, 2011.

9Industry and Security Bureau, ‘Final Rule: Addition of Entities to the Entity List’, Fed. Reg. 22961 (21 May 2019), www.
federalregister.gov/documents/2019/05/21/2019-10616/addition-of-entities-to-the-entity-list.

10Industry and Security Bureau, ‘Final Rule: Temporary General License’, 84 Fed. Reg. 23468 (22 May 2019), www.feder-
alregister.gov/documents/2019/05/22/2019-10829/temporary-general-license.

11EAR Secs. 734.3 and 734.4.
12See, for example, Cohen, 1988 and Cohen, 1987.
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concerns, and therefore understate the total volume of affected trade.13 In addition, many exports
to China occur pursuant to a range of licensing exceptions that permit the export of controlled
items under certain conditions, such as licenses for civil uses.14 Nonetheless, it strains credibility
to view controlled exports as contributing significantly to a USD 419 billion trade deficit when
licensed transactions only constitute about .095% of the trade deficit,15 despite China’s claims
to the contrary.16 Whether export controls have meaningfully contributed to trade deficits,
ECRA provisions have increased the relevance (if not the clarity) of restrictions on technology
exports in terms of national security.

2.2 Greater Scrutiny of Investment Flows under FIRRMA

On top of ECRA, FIRRMA instituted new controls over technology-driven foreign investments
into the United States. These controls are implemented by the interagency Committee on
Foreign Investment in the United States (CFIUS). CFIUS is chaired by the Treasury department,
with voting members from eight other agencies17 and five additional agencies that serve as obser-
vers18 who participate in CFIUS activities as appropriate. Due to a range of perceived crises,19

CFIUS has evolved over the years from a mere reporting committee to one which can block or
restructure (mitigate) a range of sensitive foreign investments affecting national and economic
security, including investments by state actors, investments in critical infrastructure, and real
estate investments in areas that have national security concerns.

Pursuant to the 2019 NDAA, CFIUS regulates technology investments that are co-extensive
with US export controls.20 However, in practice, CFIUS technology mandate also extends beyond
the scope of ECRA-regulated investments as categorized by BIS Commerce Control List.
Examples of such extensive regulation include CFIUS mandating that a Chinese entity,
Kunlun Tech Co. Ltd., divest its interest in Grindr, a gay dating site. Additionally, following a
review by CFIUS, the President completely blocked (without any mitigation agreement or pro-
posal to mitigate) Broadcom’s proposed acquisition of Qualcomm, which was likely due to a
desire to maintain a competitive position for the United States and Qualcomm in 5G
technology.21

13In 2017, the top US exports to China were civilian aircraft, soybeans, and electronic integrated circuits. Aircraft and inte-
grated circuits can implicate export controls. See www.stlouisfed.org/publications/regional-economist/third-quarter-2018/clo-
ser-look-exports-china.

14See EAR Sec. 740, www.bis.doc.gov/index.php/documents/regulations-docs/2341-740-2/file.
15See www.census.gov/foreign-trade/balance/c5700.html.
16See, for example, PRCMOFCOM, 2019: ‘The trade deficit with China results from both artificially-imposed restrictions,

such as export control, and market forces.’
17Specifically, these eight agencies are the Department of Justice, the Department of Homeland Security, the Department

of Commerce, the Department of Defense, the Department of State, the Department of Energy, the Office of the US Trade
Representative, and the Office of Science and Technology Policy. See www.treasury.gov/resource-center/international/foreign-
investment/Pages/cfius-members.aspx.

18Specifically, the five observer agencies are the Office of Management and Budget, the Council of Economic Advisors, the
National Security Council, the National Economic Council and the Homeland Security Council. See www.treasury.gov/
resource-center/international/foreign-investment/Pages/cfius-members.aspx.

19Prominent examples include the 1988 ‘Exxon-Florio’ amendments to the Defense Production Act in response to con-
cerns over the proposed sale of Fairchild Semiconductor to Fujitsu, the 1992 ‘Byrd Amendment’ in response to the proposed
sale of six US ports to Dubai Ports by a British-owned company, and the 2007 Foreign Investment and National Security Act
of 2007.

2031 CFR Sec. 801.204 provides that ‘The term critical technologies means the following:… (f) Emerging and foundational
technologies controlled pursuant to section 1758 of the Export Control Reform Act of 2018’. See www.federalregister.gov/
documents/2018/10/11/2018-22182/determination-and-temporary-provisions-pertaining-to-a-pilot-program-to-review-certain-
transactions.

21See President Trump’s executive order at www.whitehouse.gov/presidential-actions/presidential-order-regarding-pro-
posed-takeover-qualcomm-incorporated-broadcom-limited/.
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FIRRMA was enacted in 2018 in part due to warnings reported by the DoD about increasing
Chinese investment in sensitive, potentially dual-use technologies. FIRRMA gives CFIUS add-
itional resources and structure while at the same time expanding its mandate to technologies cov-
ered by ECRA and to a range of transactions, including over non-passive, non-controlling
investments in technology companies by venture capital firms. CFIUS was also directed to
seek international coordination of foreign investment restrictions with other countries, which
has been taking place (Aggarwal and Reddie, 2019).

CFIUS may also look at patents as a national security concern. As a source of competitive
intelligence, CFIUS could look at publicly available patent portfolios as an indicator of the
technological competitiveness of a targeted company, and the national security or economic
security importance of a transaction. While published patents themselves should not be regulated
as a disclosed technology, they may also be read by CFIUS as suggesting that there are underlying
proprietary technologies that are of concern or that the patent portfolio is of concern to national
economic security. As a publicly disclosed document, patent licenses should not be subject to US
export controls. At least that is the traditional rule. But possible exceptions to this rule have
recently arisen with respect to the placing of Huawei on the ‘entity list’ and banning it after
three months have passed from participation in various standards-setting activities. In addition,
US Senators Rubio and Cornyn have introduced a bill titled ‘Prevent Abuse of the Legal System
Act’22 which would, if passed into law, restrict the sale or exclusive licenses of patents issued by
the US Patent and Trade Office (USPTO) if the sale or license is to a designated entity, amongst
other restrictive provisions. BIS has thus far declined to address why it should ultimately be in the
US national security or economic interests for Huawei to not disclose its otherwise published
patents to standardization bodies. As BIS coordinates its position with stakeholder input as
well as input from other Commerce Department agencies, such as the National Institute of
Standards and Technology and USPTO, its position may soften. Having a putative ‘enemy’
such as Huawei participate in global standards-setting activities is also a ‘good thing’, as it
requires Huawei to reveal its technological prowess. In this sense, a ‘window’ into another coun-
try’s technology can also often be more valuable than a ‘wall’. Hopefully, this issue will be recon-
sidered over time. In any event, FIRMMA has intensified and quite possibly expanded the scope
and scrutiny of CFIUS activity, especially with regard to China.

3. Rattling Supply Chains without Breaking Them: Pulls toward China Remain
The policy context outlined above presents a sort of double whammy. Not only have tariff actions
necessitated a reassessment of supply chains from the standpoint of profitability; export restric-
tions and investment scrutiny in the name of US national security necessitate a reassessment of
supply chains from the standpoint of feasibility. Continued discussions of decoupling are under-
standable and warranted under such circumstances. But it is also important to remember that
production units of the value chain located in different countries normally specialize in specific
tasks that are not directly substitutable for tasks undertaken elsewhere (Athukorala, 2017, 380). It
is likewise important to bear in mind the length and complexity of many supply chains. For
example, while it may be relatively easy to move low-tech textile production from one country
to another, even seemingly less complex technologies may not be easy to relocate. For example,
bicycle manufacturing – which requires numerous parts and therefore multiple supply chain lin-
kages – is a more complicated task. As a Chinese bicycle manufacturer explained in a South
China Morning Post podcast (Watt et al., 2019), buying a new factory outside of China for pro-
duction is certainly happening, but production there would still inevitably involve sourcing parts
from China for final assembly. Of course, the political volatility of on again/off again trade negotia-
tions complicates the decision of whether such a move is even worthwhile, at least in the short run.

221st Session of the 116th US Congress. See www.rubio.senate.gov/public/_cache/files/85c7d86a-b945-41da-ba8a-
2e5f2284ade2/444A64AE25DB6C9ADF078E96B951E8B9.prevent-abuse-of-the-legal-system-act.pdf.
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While longer-term shifts may certainly be underway, there is reason to believe that wholesale
decoupling may be much easier said than done. As noted economist and China scholar Nicholas
Lardy points out, many US firms like Caterpillar maintain a presence in China to produce goods
to sell there, and such firms have no incentive to relocate elsewhere in Asia or the United States
given the high costs of shipping relative to value (Lardy, 2019). In a similar vein, China represents
an important base for US multi-nationals to expand their exports to the rest of the world, due in
no small part to its shift to assembly operations with producer-driven production networks
(Athukorala, 2017, 366, 379). Finally, issues involving scalability can mitigate pulls away from
China. As an example, Apple contracted to have 220 million iPhones produced in China in
2018, drawing on Taiwanese manufacturer Foxconn’s network of more than 1,500 local suppliers
and hundreds of thousands of factory workers in China; quickly replicating an operation of this
magnitude in commonly mentioned alternatives like Vietnam and India is daunting and likely
impossible (Lardy, 2019).

One approach for getting a general sense of the continued pull toward China is to look at the
flows of key commodities using trade statistics. While trade statistics are more of a broad-brush
tool than a scalpel when it comes to investigating supply chains, they can still provide a sense of
how key items, including component materials, are flowing across borders. The operative ques-
tion is which items to specifically investigate. The United Nations Department of Economic and
Social Affairs Division (UNDESA, 2016) points to Prema-Chandra Athukorala’s list of 525 parts
and components across a variety of industries (Athukorala, 2010) as a useful analytic starting
point when it comes to intermediary goods, which lie at the heart of transnational production.
Specifically, Athukorala’s list consists of parts and components that encompass the entire spec-
trum of manufacturing trade based on entries in the UN Broad Economic Classification
Registry and the product list in the World Trade Organization Information Technology
Agreement. That is to say, Anthukorala’s study focuses on specific items for which network
trade is heavily concentrated.

We apply this approach to an investigation of US Census Bureau Data between January 2015
and June 2020 for the major Standard International Trade Classification (SITC) categories that
Athukorala identifies as being especially concentrated in network trade, i.e. categories that are espe-
cially supply chain intensive: office machines and equipment (SITC 75), telecommunication and
sound recording equipment (SITC 76), electrical machinery (SITC 77), road vehicles (SITC 78),
professional/scientific instruments (SITC 87), and photographic apparatus (SITC 88). Figure 1
charts the Chinese share of US imports/exports by aggregating data from these SITC categories.

These data suggest that even in the midst of a trade war and a global pandemic, the flow of
supply chain-intensive goods between the United States and China has been relatively resilient.
To be sure, the flows experienced periods of volatility since Donald Trump took office, but
there have consistently been bounce backs within a band (albeit quite large in purely monetary
terms). This aggregate pattern does not indicate uniform resiliency in trade flows across all areas;
as one might expect from headlines surrounding Huawei and ZTE, the flows for telecommuni-
cation equipment have fallen considerably from mid to late 2017 levels.23 Moreover, China’s share
of imports of supply chain intensive items as a whole had dropped off considerably before spiking
at the outset of the COVID pandemic. But exports – the purview of policies discussed in the
opening sections of this article – have proven remarkably stable. Through it all though,
China’s share of imports and exports of supply chain intensive goods is comparable to what it
was prior to Trump taking office.

23According to the US Census Bureau Data, US exports of telecom equipment to China were approximately USD 230 mil-
lion for the month in June 2017 but only USD 130 million in October in 2019. The data also indicate that US imports of
telecom equipment from China peaked at approximately USD 12 billion in November 2017 but were only USD 9 billion
in October 2019.
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These data are by no means meant as a dismissal of observations that an adjustment toward
greater decoupling is underway. Indeed, China’s share of imports in February of 2020 had
dropped to approximately half of what it was in 2015 before spiking in the spring as the
COVID 19 pandemic progressed. Long-term shifts are certainly underway, though the data indi-
cate that a complete break from China makes for an easier political talking point than a policy
outcome. China-dependent supply chains have very much been rattled, but they have by no
means been broken. Indeed, a more robust decoupling that includes greater substitution by com-
monly mentioned but much smaller Asian alternatives like Vietnam and India could take time.
For actors engaging in global supply chains who prioritize profits rather than a particular state’s
national interests, it would not be surprising to observe short-/medium-term efforts to mitigate
politically induced disruptions and continued leaning on Chinese production to a certain extent.
At a practical level, then, it is worthwhile considering the structural opportunities that may facili-
tate such an outcome.

4. The IP-Intensive Nature of Network Trade
Given the policy context discussed in the first section, it is valuable to bring intellectual property
to the table as a possible starting point for supply chain managers looking to maintain aspects of
the status quo, at least temporarily. Notably, the STIC categories identified in the previous section
overlap considerably with industrial categories that three of the largest patent offices in the world
have identified as IP-intensive. The United States Patent and Trade Office (USPTO), the
European Union Intellectual Property Office (EUIPO), and China’s National Bureau of
Statistics (CNBS), in cooperation with China’s State Intellectual Property Office, have each pub-
lished lists of patent-intensive industries.24 The USPTO and EUIPO both define an industrial cat-
egory as patent intensive when it has an above average ratio of patents to employees. The CNBS
further defines an industrial category as IP-intensive if it exceeds the national average for

Figure 1. China’s share of US imports and exports of supply chain intensive items over time

24See Page 33 of the USPTO’s Intellectual Property and the US Economy: 2016 Update (www.uspto.gov/sites/default/files/
documents/IPandtheUSEconomySept2016.pdf); Page 60 of the EUIPO’s IPR-Intensive Industries and Economic
Performance in the European Union (https://euipo.europa.eu/tunnelweb/secure/webdav/guest/document_library/observa-
tory/documents/IPContributionStudy/IPR-intensive_industries_and_economicin_EU/WEB_IPR_intensive_Report_2019.
pdf); and pp. 6–12 of CNBS’s 2019 Statistical Classification of IP (Patent) Intensive Industries (available in Chinese at www.
stats.gov.cn/tjgz/tzgb/201904/t20190409_1658542.html).
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discovery patent scope25 and discovery patent concentration;26 discovery patent scope and R&D
intensity;27 or discovery patent concentration and R&D intensity.28 Using concordance tables and
software,29 we calculated the proportion of five-digit SITC codes in the previously defined supply
chain intensive categories that fall within the USPTO, EUIPO, and CNBS specified industrial cat-
egories. Figure 2 illustrates this approach and our findings.

Though this exercise requires a reasonable degree of translating between concordances,
and there are possibilities that categories of goods may be omitted from the generalized cat-
egories set forth in the concordances, our data suggest considerable overlap between goods
that are associated with extended supply chains and industrial categories that major intellec-
tual property offices have identified as patent intensive: we found an 82% fall within USPTO
patent-intensive categories, 56% fall within the top 20 EUIPO patent-intensive industries,
and 67% fall within CNBS patent-intensive industries. Though these findings may be intui-
tive, given the sorts of products involved, they underscore the connection between IP and
supply chain management that has become a political hotspot in the broader race for techno-
logical leadership.

Moreover, it is possible to get a sense of the specific patent families most associated with these
major categories of supply chain-oriented goods. Using data mining and computer algorithms to
detect matches between the language in descriptions of international trade categories and inter-
national patent classes, Lybbert and Zolas (2014) have constructed a dataset that estimates con-
ditional probabilities to describe the concordance between patent and economic data.30 This
dataset provides, inter alia, an estimate of the probability that a certain patent classification
matches the technologies utilized within a given trade classification; such an ‘industry to technol-
ogy’ probability can be interpreted as the proportion of technologies matching the trade classifi-
cation that are from a given patent class (Lybbert and Zolas, 2014, 535). The dataset includes
concordances between SITC codes and the Cooperative Patent Classification systems developed
by the United States Patent and Trademark Office and the European Patent Office (CPC) patent
families at a variety of levels. We can, for example, use the dataset’s reported probabilities to gauge
the degree to which technologies falling under patent class H (electronics) are representative of
the various technologies used in telecommunications (STIC 76).31 The concordance measures
for each of the extended supply chain categories introduced above are indicated in Table 1. As

25Defined as the number of patents granted within the industry over the course of five consecutive years.
26Defined as the number of employees in the industry who were granted patents of the course of five consecutive years.
27Defined as the ratio of research and development expenditures to primary operating income.
28See Page 3 of the 2019 Statistical Classification of IP (Patent) Intensive Industries.
29Each of the reporting offices use different industrial classification codes: the USPTO report uses North American

Industrial Classification Codes (NAICS); the EUIPO uses Nomenclature Statistique des Activités Économiques Dans la
Communauté Européenne (NACE); and the CNBS uses China’s National Economic Industrial Codes. There is inevitably
a degree of information lost in translation when determining the correspondence between SITC codes and industrial categor-
ies. To minimize the amount of translation to the greatest possible extent, we converted the NACE codes reported by the
EUIPO to their corresponding International Standard Industrial Classification (ISIC) code using the EU’s concordance
table between NACE Revision 2 and ISIC Revision 4 (see https://ec.europa.eu/eurostat/ramon/relations/index.cfm?
TargetUrl=LST_LINK&StrNomRelCode=NACE%20REV.%202%20-%20ISIC%20REV.%204&StrLanguageCode=EN). We like-
wise converted the Chinese National Economic Industrial Codes to the corresponding ISIC codes using Appendix C of the
PRC’s National Standards Document, GB/T 4754-2017 (see www.stats.gov.cn/tjsj/tjbz/201709/P020180124537249410457.pdf).
We are confident in this decision, as both the NACE and Chinese Industrial Category codes are based on the ISIC system.
To find the correspondence between the five-digit SITC codes, we used the Product Concordance software developed by
Steven Liao, In Song Kim, Saymi Miyano, and Hao Zhang, which allows the conversion of SITC codes to NAICS and
ISIC codes (see https://CRAN.R-project.org/package=concordance and https://rdrr.io/github/insongkim/concordance/f/
README.md).

30The database is publicly available for research purposes at https://are.ucdavis.edu/people/faculty/travis-lybbert/research/
concordances-patents-and-trademarks/.

31The reported concordance in the dataset is .6641307, suggesting that patent class H04 matches about 66% of the tech-
nologies collectively used in items that come from SITC 76.
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one might expect from the nature of the goods involved, class G (physics) and class H (electron-
ics) match with a rather significant share of the technologies used in the extended supply chain
categories.

Notably, patent applications for these patent classes are typically filed on a global scale.
Because all patents are territorial, in order for a product to benefit from patent protection in
its extended supply chain, the relevant patent rights would need to be secured in key markets
of concern. According to 2019 data from the World Intellectual Property Organization
(‘WIPO’), computer technology, digital communication, electrical machinery, medical technol-
ogy, and measurement accounted for the largest shares of published applications under the
Patent Cooperation Treaty (‘PCT’) System (WIPO, 2020), which allows filers to simultaneously
seek patent protection in a large number of countries. Indeed, the top 10 categories of PCT appli-
cations in 2019 were dominated by technical fields falling under the umbrella of electrical engin-
eering or instruments (WIPO, 2020).

Finally, the concordance dataset referenced above also provides estimates of the probability
that there is a match with a certain trade classification given a specific patent classification.
Such a ‘technology to industry’ probability can be interpreted as the proportion of a specific
patent class technology that is utilized by a certain product or product class (Lybbert and
Zolas, 2014, 535). It is therefore possible to calculate an estimate of the extent to which the
SITC codes for extended supply chain categories identified in this section dominate the applica-
tion of more detailed three-digit CPC classes. Table 2 presents the 10 most prevalent usage con-
centrations after running this calculation.32 The data suggest that items associated with extended
supply chains not only involve technical fields with a considerable volume of patent grants but
also account for a substantial degree of the application of those patents in key sub-fields.

A thornier problem, however, arises in trying to assess the impact of national security controls
upon US exports to China. As previously noted, the full impact of the national security controls

Figure 2. Extended supply chain products falling within patent intensive industries

32Mathematically, this calculation is the sum of a series of conditional probabilities: P(STIC 75 | CPC) + P(STIC 76 | CPC)
+ P(STIC 77 | CPC) + P(STIC 78 | CPC) + P(STIC 75 | CPC) + P(STIC 87 | CPC) + P(STIC 88 | CPC). For example, the usage
concentration reported for Y04 is equal to P(STIC 75 | Y04) + P(STIC 76 | Y04) + P(STIC 77 | Y04) + P(STIC 78 | Y04) + P
(STIC 75 | Y04) + P(STIC 87 | Y04) + P(STIC 88 | Y04).
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for emerging and foundational technologies is not yet available, due to delays in rule making. In
addition, the impact of these controls has historically been hard to calculate. Export control
restrictions may affect decisions to purchase goods at the outset. However, they can also materi-
alize in the form of cancelled transactions if licenses are denied. Tariff classifications and national
security classifications also address markedly different concerns, with national security controls
directed to military or ‘dual use’ (military/civil) technologies, that may represent more advanced
forms of technology or products than are otherwise currently available, which may not be man-
ifested on tariff schedules. Moreover, the underlying technologies may also be controlled and are
the subject of secret patents,33 making it difficult to determine if there is publicly available tech-
nology that can be tracked. Finally, the tools for correlating national security-controlled exports
with trade classification codes are limited, even if they might be helpful in order to assess the
trade impact of such controls or if such exports should be controlled (Chatelus and Heine,
2016). We leave this issue to future researchers, including those with relevant security clearances,
to investigate.

Table 1. Trade classification and patent classification concordance for extended supply chain items

Product category CPC general class

Probability of CPC class matching
technologies used within the product

category

Office Machines/ADP Equipment
(SITC 75)

G (Physics) 65%

B (Performing Operations;
Transporting)

22%

H (Electronics) 13%

Telecommunications (SITC 76) H (Electronics) 66%

G (Physics) 34%

Electrical Machinery, Apparatuses,
and Appliances (SITC 77)

H (Electronics) 83%

G (Physics) 12%

Y (General Tagging of New
Technological Developments)

5%

Motor Vehicles (SITC 78) B (Performing Operations;
Transporting)

64%

E (Fixed Constructions) 30%

F (Mechanical Engineering;
Lighting; Heating; Weapons;
Blasting)

4%

A (Human Necessities) 2%

Professional Scientific Equipment
(SITC 87)

G (Physics) 51%

A (Human Necessities) 30%

H (Electronics) 14%

B (Performing Operations;
Transporting)

4%

Photo Apparatus, Equipment, and
Optical Goods (SITC 88)

G (Physics) 77%

H (Electronics) 23%

Source: Lybbert and Zolas ALP Concordance Database (see footnote 30). Percentages may not sum to 100% exactly due to rounding from the
original dataset.

33See Manual of Patent Examining Procedure, Sec. 120, Secrecy Orders, www.uspto.gov/web/offices/pac/mpep/s120.html.
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Nevertheless, a number of perspectives support the notion that supply chains involve patent-
dense and technologically sophisticated areas of the global economy. The centrality of intellectual
property in global supply chains lends a degree of traction to US charges of IP-theft by China
used as a justification for a more contentious trade and foreign investment policy. But this cen-
trality also enables intellectual property to be a key a consideration in supply chain managers’
strategies, as we describe in the sections below.

5. Opportunities to Consider: Liberalization of China’s Tech Transfer Regime
Chinese legal and policy reforms now provide increased flexibility for foreign licensors negotiat-
ing technology transfer transactions with China. These new laws and policies offer opportunities
to restructure existing license agreements as well as to reduce some of the trade risks already
noted. China accelerated its liberalization efforts in response to the 301 investigation into
China’s ‘forced technology transfer’ policies, including the filing of a WTO case regarding
China’s regulation of inbound technology transfer. The WTO case is now suspended in light
of the legislative reforms China has made to its tech transfer regime (Cohen, 2019b).

Among the important recent changes in China’s tech transfer regime are the elimination of
certain non-negotiable licensing terms in China’s Administration of Technology Import–
Export Regulations (‘TIER’). These non-negotiable terms included requiring that foreign licen-
sors indemnify Chinese licensees against third party risks; that Chinese licensees own improve-
ments to any transferred technology; and that Chinese licensees should have reasonable access to
foreign markets.

There have been other legislative changes to improve the condition of tech transfer to China.
China’s Foreign Investment Law now mandates that technology transfer cannot be made a con-
dition of foreign investment approval. Amendments to the joint venture (JV) regulations have
also abrogated provisions that required ownership by Chinese joint ventures of technology
licensed to the JV by a foreigner after a 10-year period had elapsed. There have also been
other changes in laws that have facilitated tech transfer to China, including: (a) the reduction
of the ‘negative list’ of prohibited investments, and (b) the opening of certain sectors of the
Chinese economy to majority or exclusive foreign investment, such as new energy vehicles.
Finally, there remain tax incentives through tax credits and recognition of ‘high and new

Table 2. Top-ten concentrations of cpc usage by extended supply chain categories collectively

CPC
code CPC description

Usage
concentration

Y04 Information or communication technology having an impact on other
technology areas

97%

H04 Electric communication technique 96%

G04 Horology 95%

G02 Optics 92%

H01 Basic electric elements 91%

B62 Land vehicles for travelling otherwise than on rails 91%

H03 Basic Electronic Circuitry 91%

H05 Electric techniques not otherwise provided for 86%

G06 Computing; calculating; counting 82%

G01 Measuring; testing 80%

Source: Author calculations using the Lybbert and Zolas ALP Concordance database (see footnote 32).
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technology enterprise’ status to transfer technology into China or develop technology in China.
Other improvements have also been made to China’s trade secret laws, and additional reforms are
expected in other IP laws and enforcement practices. Taken together, these steps should serve to
encourage more foreign technology transfer to China as well as to promote technology develop-
ment provided that the new laws are implemented in a non-discriminatory fashion and in a man-
ner that protects licensor’s expectations, including expectations of being able to protect their IP in
China.

The TIER extended to a range of activities including for-profit licensing, non-profit licensing,
scientific collaboration, and open source licensing. The indemnity requirement was particularly
problematic for smaller start-up companies seeking to license their technology to large
Chinese companies, particularly in litigation-dense areas such as cell phone technology. The
impact on non-profit licensing was documented in an appendix to the 301 report, where the
University of California at Berkeley stated that it had declined to directly license technology to
China because these requirements – particularly ownership of improvements – were inconsistent
with standard practice of Berkeley as well as the University’s mandate to promote dissemination
of technology. A Government Accountability Office (GAO) report on clean energy research simi-
larly highlighted serious concerns about the ability of the US government to own any improve-
ments to US licensed technology when research is conducted in China (USGAO, 2016, 27).

While the TIER should no longer apply to newly negotiated licenses, its retroactive impact is
uncertain. The amendments do not require the invalidation of offending terms in previously con-
cluded license or collaboration agreements. It is also unclear how the Chinese courts and antitrust
authorities will handle licensing practices that were previously considered illegal per se under the
TIER.

China has also taken steps to help improve IP protection, which may contribute to higher IP
valuations in the long run. These steps include: the establishment of a new national appellate IP
court, which has jurisdiction over technology contracts (Cohen, 2019a); relatively stable and lib-
eral treatment of software, fintech, and genetic inventions; and the continuing availability of
injunctive relief without an ‘eBay’ type doctrine to limit the availability of injunctions. The courts
and legislative authorities have also taken steps to increase damage determinations, through
increased statutory or punitive (quintuple) damages. However, damage calculations remain
low. To be sure, the country’s rapidly growing and highly litigious IP environment may also
pose challenges. According to the recent report ‘Intellectual Property Protection by Chinese
Courts in 2018’ prepared by China’s Supreme People’s Court, Chinese courts heard 334,951
civil, administrative and criminal IP cases in 2018. This caseload was an increase of 41.19%
over 2019 and is huge both relatively and in absolute volume. Civil patent cases of first instance
increased to 21,699 or by 35.53%. Technology contract cases increased at a less rapid rate, by
27.74% to 2,680 cases. Despite Guangdong’s efforts to establish norms for standard essential
patent litigation and improve the environment for commercialization of IP in China’s techno-
logical hotbed, the 2018 data suggest limited progress. Overall IP case filings for the entire prov-
ince did increase by 40.04% to over 100,000 case filings.34 However, cases involving Hong Kong,
Macao, and Taiwan were only 1,514 cases of this total, an increase of 56.40%, but only about 1.5%
of the IP docket. 35 Nonetheless, foreign companies do appear more interested in litigating cases
than in prior years. Moreover, judicial data may understate the amount of licensing-related liti-
gation occurring, as the courts do not provide extensive data on settled cases.

34Statistics from Guangdong Supreme Court Issues White Paper on the Status of the Judicial Administration of Intellectual
Property Rights Protection, available at http://www.gdcourts.gov.cn/index.php?v=show&cid=62&id=53758.

35Ibid. Patent and technology contract case growth in Guangdong also lagged behind national averages. Patent cases actu-
ally declined by 6.17% to 5,881, and technology contract cases increased to 234 or a paltry 0.29%. The data do not reveal how
many of these cases involved standard essential patents, or how many cases were settled without a final decision.
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The improved environment for technology licensing in China may help mitigate some of the
other challenges that foreign tech companies are facing from US regulations and pressure put on
their supply chains. Foreign licensors may wish to examine their license agreements to ensure
that their license agreements benefit from the flexibility afforded by the new regulatory regime
and to investigate whether they should restructure their license agreements with the current part-
ners in China or in third countries in light of disrupted supply chains. China’s emergence as an
important technology licensor may also facilitate new opportunities in collaboration through par-
ticipation in technology standardization or creation of patent pools.

6. Practical Solutions: IP Licensing and the Supply Chain
While commercial actors may indeed pursue long-term relocations, the legal framework in China
provides opportunities even amidst weaponization of trade and tech policy. Companies can
readjust their approaches in handling the issues detailed in the first several sections of this article.
We now turn to a discussion of how to translate those opportunities into action with respect to
the dynamics identified in the preceding sections: export control and investment regulation under
the 2019 NDAA and punitive tariffs brought on by the trade war.

6.1 Responding to the 2019 NDAA: Attention to Timing of Foreign Filing Licenses

Intellectual property practitioners are most likely to encounter BIS’ expanded mandate when new
regulations are final and they apply for foreign filing licenses (FFLs) to file a US patent applica-
tions overseas. As of September 2020, the US Patent and Trademark Office (USPTO) had not
promulgated new regulations regarding emerging or foundational technologies. These newly
regulated technologies could not only affect future patent applications but also require export
licenses for existing technology collaboration with China. In addition, these additional burdens
have the potential to alter sequencing for patent applications on technologies developed between
the United States and other countries, especially China.36

US FFL’s are issued within three days of the application for an expedited foreign filing license
by USPTO if there is no national security concern37 and typically include licenses for accompany-
ing data.38 By comparison, China’s FFL regime may take longer, and may not include the accom-
panying data. The United States will grant license retroactively where an application has been
filed abroad through error and the application does not disclose an invention that would other-
wise be prohibited from filing overseas.39 Under US law, a patent application sent overseas for
signature by a foreign co-inventor does not of itself require an export license.40 However, FFL
regimes vary from country to country, and there are few cases in the courts, contributing a gen-
eral sense of uncertainty over how best to sequence a multinational patent application involving
foreign inventors. In several months of discussing FFL practice involving China with counsel in
different sectors, we have found no consistent approach towards sequencing US and Chinese
FFL’s based on existing regulations.

FFL regulation has long been complicated by the standards that are applied regarding what
constitutes an invention created in a given jurisdiction. US law focuses on an invention ‘made

36See the World Intellectual Property Organization’s ‘International Applications and National Security Considerations’,
www.wipo.int/pct/en/texts/nat_sec.html.

3737 CFR Sec. 5.12(b).
3837 CFR Sec. 5.11.
3935 CFR Sec. 5.25 ‘Petition for retroactive license’; MPEP, Sec. 140 ‘Foreign Filing Licenses’, www.uspto.gov/web/offices/

pac/mpep/s140.html.
40EAR Sec. 734.10 states: ‘A patent application when sent to a foreign country before or within six months after the filing

of a United States patent application for the purpose of obtaining the signature of an inventor who was in the United States
when the invention was made or who is a co-inventor with a person residing in the United States.’
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in’ the United States while China focuses on where the ‘essence of the technical scheme’ of the
invention was created.41 The location of the research rather than the nationality of the inventor
appears to be determinative. Given these differences, a potentially practical strategy might involve
relocating final stages of research to one jurisdiction or another. Consider, for example, a new
pharmaceutical invention that was first conceived in the United States and involved considerable
valuable testing failures there prior to a final successful experiment in China for which the US
research was necessary. In this scenario, it might make more sense for the Chinese researcher
to conduct his final experiments in the US so that the ‘essence of the technical scheme’ is not
made in China. However, discussions one of the authors has had with counsel prosecuting
pharma patent applications did not reveal any efforts to structure research and development to
limit FFL requirements, perhaps because of the overall lack of certainty around FFL regulations
and potentially severe penalties for their violation.

Based on similar discussions with law firms and in-house counsel, applicants for FFL’s for
research jointly conducted between the United States and China had often first applied for
licenses in China because of the higher transparency, speed, and possibility for retroactive licenses
in the US. This situation could change in light of the more extensive controls proposed in the
United States. Moreover, if the concerned technology has both proprietary and patentable ele-
ments, applicants may also wish to sequence their export control applications between the
USPTO and the relevant US export control agency (generally the Bureau of Industry Security).
USPTO likely has greater resources to evaluate whether an emerging or foundational technology
is publicly disclosed than BIS and may therefore render a more informed decision that can facili-
tate the FFL. A USPTO FFL might thereby also create a favorable precedent for any additional
license that BIS may require for any proprietary technology.

In addition to FFL’s, both the US and China have rules regarding international collaboration
and alienation of locally registered IP rights. China has long had regulatory requirements on over-
seas licensing, including new regimes established with the onset of the current trade war (Cohen,
2018), as well as long-standing approval requirements from universities, state-run research arms,
and the State Assets Administration, that may require approvals for technology transfer.42 US
research funding organizations such as the National Science Foundation, National Institutes of
Health, and others may also restrict researchers from accepting foreign funds. Governments, uni-
versities, and non-profit research organizations may also have rules that limit the type of licenses
or assignments that may be undertaken. UC Berkeley, for example, may not agree to licensing
requirements that the licensee own any improvements to licensed technology, as it contravenes
university policy promoting the dissemination of knowledge43

With regard to how technology managers should approach CFIUS, the current environment
makes it unlikely that US authorities would approve an investment in a controlled technology differ-
ently from one involving licensing of controlled technology for export. Companies in sensitive tech-
nology or data sectors should consider giving notification to CFIUS to ensure that transaction will not
risk presidentially mandated prohibition or divestment in the US business. There may also be import-
ant strategic concerns around decisions to patent or disclose a technology and/or the sequencing of
US or foreign FFL’s, export control licensing, and CFIUS approvals that might help minimize con-
cerns over the security implications of a proposed export or investment in technology.

41See the World Intellectual Property Organization’s ‘International Applications and National Security Considerations’,
www.wipo.int/pct/en/texts/nat_sec.html.

42See Power Mosfet Technologies v. Siemens A.G., Memorandum Opinion 2:99 Civ 168, https://chinaipr2.files.wordpress.
com/2015/02/infineoncase1.pdf.

43See ‘Statement of UC Berkeley’ on page 215 of Section 301 Report, ‘Findings of the Investigation Into China’s Acts,
Policies, and Practices Related to Technology Transfer, Intellectual Property, and Innovation Under Section 301 of the
Trade Act of 1974’, https://ustr.gov/sites/default/files/Section%20301%20FINAL.PDF.
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6.2 Responding to Tariffs: Country of Origin, License Agreements and Dutiable Value

Renegotiation of license agreements to minimize duties should be contemplated as part of the
process for changing supply chains. Companies can reduce Chinese tariff risks for goods exported
to the United States in two principal ways: (a) by relocating manufacturing from China to change
the country of origin of the product, and (b) reducing the valuation of goods exported from
China through adjustment of inputs into manufacturing process, including IP-related inputs.

Relocating, of course, does not merely happen at the snap of a finger. Trying to avoid its mon-
etary and temporal costs with more links in the supply chain requires considerable attention to
detail. Under US law, an import is deemed to originate from an exporting country if it is wholly
the product of that country and directly exported to the United States, or if materials and com-
ponents from third countries have undergone a ‘substantial transformation’ in the exporting
country. Certain higher standards may apply under free trade agreements or preferential tariff
arrangements. Under long standing case law in the United States, substantial transformation gen-
erally means that components must be transformed into a product having a different ‘name, char-
acter or use’. Anheuser Busch v. US, 207 US 556 (1908).

Unless manufacturers are careful, inappropriately declaring these products as originating from
a third country could result in the imposition of a range of penalties under US Customs law, with
the imports potentially viewed as originating from China despite having undergone an expensive
relocation process. A 10% duty is imposed on goods that falsely identify the country of origin of a
product.44 Such fraud is subject to the False Claims Act45 and may be the subject of a qui tam or
whistleblower action if detected by a third party. The remedy in a False Claims Act case is triple
damages. If the government intervenes and prosecutes the case, the private party is entitled to 15–
25% of any recovery. If the government does not decide to prosecute the case, the private party
will be entitled to 25 to 30% of any recovery. The Moiety Statute46 also provides for compensation
of up to 25% from the US government of any amount the US government recovers from an illegal
transshipment, which leads to recovery of any duties withheld or any fine, penalty or forfeiture of
property based on information provided to any Customs officer or US attorney. The maximum
amount recoverable is $250,000 (Perry, 2019).

According to Customs practice, minimal changes in packaging or labeling in a third country
are unlikely to result in a ‘substantial transformation’ of Chinese origin goods in a third country.
Generally, of the three Anheuser Busch tests, a change in ‘name’ is least convincing to Customs or
the courts. Setting up a ‘screwdriver’ operation where only minimal processing is applied to
imported components will also generally not suffice.

Substantial transformation cases are highly fact specific. In certain instances, however, migrat-
ing intellectual property ownership may also help.47 If a key component of a product is copied or
embedded into a product (such as software or cultural content), that may change the ‘name, char-
acter or use’ and may result in a substantial transformation of that product from a memory device
to a cultural or business product. Similarly, if an essential component is manufactured in a coun-
try other than the country of final manufacture, the product may be deemed to be originating
from that country. Even if the software rights are not determinative in transforming the goods,
the additional value added to the manufacturing in that country can help advance the argument
for ‘substantial transformation’ (Broullard and Terwilliger, 2013).

If the relocation of manufacturing is not possible, a second strategy is to restructure IP own-
ership in China to reduce the valuation of the goods as imported. Companies that import goods

4419 USC Sec. 1304(h).
4531 USC Sec. 3729(a)(1)(G).
4619 USC Sec. 1619.
47US Customs and Border Protection, ‘Notice of Final Determination: Notice of Issuance of Final Determination

Concerning Subdermal Needle Electrodes’, 83 Fed. Reg. (31 July 2018), www.federalregister.gov/documents/2018/07/31/
2018-16281/notice-of-issuance-of-final-determination-concerning-subdermal-needle-electrodes.
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from unrelated parties usually pay duties based on the ‘transaction value’ defined as ‘the price
actually paid or payable for the merchandise when sold for exportation to the United States’,
plus certain enumerated additions. Among those additions are ‘assists’ which are defined as
‘any royalty or license fee related to the imported merchandise that the buyer is required to
pay, directly or indirectly, as a condition of the sale of the imported merchandise for exportation
to the United States’.48 If these goods originate from China and are within the purview of the
Trump tariffs, these royalties will be taxed at the new 25% duty rate. In such circumstances, a
company may find it advantageous to restructure the IP rights to minimize the dutiable value.

One way to reduce ‘assists’ is to conduct design work in the United States. The cost of design
work done in the United States for manufacturing or 3-D printing in China may not be dutiable
as an assist.49 Licenses to US trademark rights are not considered assists but are non-dutiable sell-
ing expenses. Importers may therefore wish to ensure that trademark costs are not incorporated
into the price paid for the merchandise. In appropriate circumstances, it may also be more advan-
tageous to pay license fees directly to third party licensors than have the manufacturer incorpor-
ate the license fees into the costs of goods sold to an importer. This strategy may be helpful in IP
and license-dense high-tech products.

Assignment to the US importer of IP rights rather than payment of running royalties to a
Chinese manufacturer may also, in appropriate circumstances, eliminate the assist if the payment
is not considered a ‘condition of sale’. However, assigning IP rights to a Chinese entity is not a
risk- free proposition. Royalty payments would likely incur a 10% withholding tax rate.
Transferring the IP outright to a Chinese group might lead to complex transfer pricing implica-
tions, potentially requiring more of a multinational enterprise’s profits to be booked in Chinese
entities. There may be other considerations, such as tax incentives available in China for owner-
ship of core IP for high tech enterprises (KPMG, 2018). In the end, commercial considerations
will likely predominate over tax considerations.

Software licensing can also offer opportunities to revalue products. If the software is not ‘sold’
with the medium but the customer is only granted a right to use, the software may not be factored
into the valuation of the product. In certain instances, embedded imported software products
may also only be valued based on the carrier medium rather than the software.

US Customs laws and regulations regarding these valuation ‘assists’ are quite complicated and
will require the assistance of experts in Customs valuation, including possibly obtaining a binding
ruling from Customs to ensure that the country of origin is accurately declared and valuations
declared upon entry into the United States that incorporate IP rights held by foreigners are accur-
ately reported to reflect the price ‘actually paid’ or ‘payable’. Customs’ overall approach is to
ensure that the fair value of a transaction between unrelated parties is dutied and that IP transfers
are not undertaken to reduce the overall value of the assets. At the same time, US design and
engineering work is generally exempt from duty calculations, as are US selling costs (such as tra-
demarks). Valuation issues may also need to be periodically reevaluated. Even if there is certainty
at a particular point in time about the valuation of the imported goods, valuations may change
from time to time according to market circumstances.

With the reform of the TIER and other Chinese technology investment laws, there may be an
opportunity to restructure license agreements. Transferring IP ownership from the manufacturer
to a third country partner or the importer may be considerably less expensive than moving ‘hard’
manufacturing operations. If the transfer of the technology or a key high-tech component help

4819 USC Sec. 1401a(b)(1)(D).
49See example provided in 19 USD Sec 1401: ‘Example 1. A US importer supplied detailed designs to the foreign producer.

These designs were necessary to manufacture the merchandise. The US importer bought the designs from an engineering
company in the US for submission to his foreign supplier.’ Should the appraised value of the merchandise include the
value of the assist? No, design work undertaken in the U.S. may not be added to the price actually paid or payable’
(www.law.cornell.edu/cfr/text/19/152.103); See also www.cbp.gov/sites/default/files/assets/documents/2016-Jul/Valuation%
20Encyclopedia%20Dec%202015%20final.pdf.
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contribute to the creation of a substantially transformed article, it may enable that article to qual-
ify for a non-Chinese country of origin (USCBP, 2018).

Separate from these foreign efforts to restructure their supply chains in China, Chinese com-
panies are also looking to restructure some of their industrial operations outside of China into
Belt and Road Initiative countries. In addition, US companies may be seeking to restructure
their sales to China to minimize Chinese tariffs on US imports.50 Intel, for example, increased
its exports of semiconductors from Israel to China by approximately 80% in 2018 (Cohen and
Scheer, 2019; Gal, 2019). Different countries also have different taxation and customs regimes
that may affect the ultimate value of any restructuring. Customs concepts of ‘substantial trans-
formation’, ‘transaction value’, and ‘assists’ will vary from country to country and may need to
be taken into account in terms of processing US goods in third countries to reduce Chinese cus-
toms duties.

The imposition or threat of imposition of high tariffs on Chinese origin goods, as well as on
goods originating from other countries is requiring companies based in China that export to the
United State to reconsider their supply chain structure. Our recommendation is that companies
weigh all competing considerations before developing an expensive new supply chain. In the
interim, they may also wish to consider ways to reduce the valuation of goods being directly
imported from China and leverage the increased flexibilities afforded by China’s tech transfer
regime to restructure their licensing arrangements.

7. Concluding Remarks: IP as Driver and a Solution
Analytically, this paper has considered in detail how the trade environment emerging from the
combination of ECRA, FIRRMA, and Trump administration tariffs relates to global supply chains
and China’s liberalized tech transfer regime. At a higher level of abstraction, approaching the
issue from the perspective of commercial actors also presents crucial insights that warrant articu-
lation given their relevance to business and policy decisions.

Intellectual property is at the heart of the matter, both on the grounds of national security and
economic competitiveness. The use and protection of intellectual property is a driving force
behind the adoption of the US policies that have created real implications for global supply
chain managers. But in a world where relocation and radical alterations to the supply chain
are more likely to respond gradually even amidst sudden political shocks, intellectual property
may likewise be thought of as a solution. Our analysis highlights the very real connection between
intellectual property and supply chains, and the licensing and filing possibilities sketched above
suggest a broader set of considerations are on the table for commercial actors who prioritize prof-
its and who may wish to preserve aspects of the status quo. The manner by which those solutions
are pursued is in a very real sense the true measure of how the politics driving the environment
play out. It is therefore critical to be open to acknowledging that intellectual property can in fact
be an element of Chinese industrial policy. Categorically scoffing at China’s intellectual property
regime can blind analysis to more nuanced possibilities for re-working supply chains, which in
turn narrows the perspective on the range of possible outcomes that could emerge from current
Sino-American frictions. While there are many factors to consider in a complete analysis of the
subject, attention to the interactions between intellectual property as both a driver and a solution
is a fruitful place to start.

While our analysis has focused on the relationship between the United States and China, this
perspective extends to the global trading system. Keeping in mind how IP intensive supply chains
actually are, emerging markets have much to gain from establishing a robust regime for

50These concepts do not apply to export control issues, which have other restrictions regarding re-export or in-country
transfers, as well as de minimis exceptions for incorporated US technology that regulate further transfers of US technology.
See www.bis.doc.gov/index.php/licensing/reexports-and-offshore-transactions.
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intellectual property licensing above and beyond the minimum standards in the TRIPS
Agreement. As supply chains from China are disrupted, companies may look to the environment
for licensing in other markets, and opportunistic actors may proceed accordingly as this process
diffuses. Future research may thus engage the prospect of regulatory arbitrage through intellectual
property licensing vis-à-vis supply chains. Moreover, the emergence of local networks around
manufactured goods warrants attention moving forward. One prime example will be the inter-
national licensing environment that may emerge as Chinese companies look to restructure indus-
trial operations through the Belt and Road Initiative, though others may likewise emerge in line
with the previous points in this paragraph. Finally, viewing intellectual property as a solution as
well as a driver of trade friction suggests that it presents avenues for easing trade tensions. While
the global trade regime may or may not formally incorporate such avenues, they may nevertheless
become an important feature of bilateral and international trade relations.
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