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The United States and China 
are increasingly important 
developers and deployers of 

clean energy technologies. In 2014, for 
example, both countries committed 
the largest investments in the world to 
clean energy research, development, 
and deployment (see Figure 1).1 

Indeed, while the United States had 
been a leading innovator in key clean 
energy technologies for decades, China 
is rapidly catching up as an innovator 
in this arena. As of 2011, China already 
ranked fifth globally, after Japan, the 
United States, Germany, and South 
Korea, in total renewable energy 
patent applications to the Patent 
Cooperation Treaty (see Table 1).2

Introduction

Over the past six years, clean energy 
has emerged as a realm of cooperation 
between China and the United States 
and thus as a notable bright spot 
amid intensifying competition and 
tension between the two countries. 
In November 2009, Washington and 
Beijing signed seven new agreements 
on clean energy cooperation, covering 
energy efficiency, renewable energy, 
electric vehicles, advanced coal 
technologies, and shale gas. These 
agreements also launched the US-
China Clean Energy Research Center 
(CERC), in an effort to facilitate joint 
research and development (R&D) 
on clean energy technology through 
cooperation among teams of scientists 
and engineers from both countries. 
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Figure 1. Clean Energy Investments Across Countries

Source: National Science Board, Science and Engineering Indicators 2014, NSB 14-01 
(Arlington, VA: National Science Foundation, 2014); BNEF, “Rebound in Clean Energy 
Investment in 2014 Beats Expectations,” January 9, 2015.



help ease bilateral trade tensions 
and potentially forestall the high 
levels of protectionism that have 
plagued many clean energy industries. 
According to China’s Ministry of 
Science and Technology (MOST), 
the number of cooperative research 
projects both inside and outside 
China involving Chinese partners has 
been rising steadily (Figure 2). So 
while much technology cooperation 
is commercially driven, the two 
governments have sought to step into 
a facilitating role. 

But despite this apparently solid 
and growing record of collaboration 
between the United States and 
China, it is hard to see it reaching full 
potential unless the two countries 
can navigate the pivotal problem of 
protecting intellectual property (IP).  
Concerns over the sharing of IP have 
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Clean energy cooperation appears 
to be intensifying. In President 
Barack Obama’s second term, the 
US government has worked with 
President Xi Jinping’s administration 
to sign several new agreements, 
building on this package of bilateral 
cooperation signed back in 2009. 
Central among these agreements 
were the establishment of a high-level 
Climate Change Working Group, which 
included five new initiatives focusing 
on emissions reductions from heavy 
duty vehicles, smart grids, carbon 
capture utilization and storage, energy 
efficiency in buildings and industry, 
and the collection and measurement 
of emissions data.  

R&D cooperation has the potential to 
accelerate the rate of innovation. And 
the joint development and deployment 
of clean energy technologies can 

Rank Country Number of Filings
1 Japan 1,240
2 United States 1,130
3 Germany 675
4 Korea 423
5 China 266
6 United Kingdom 200
7 France 200
8 Denmark 149
9 Spain 137
10 Italy 111

Table 1. Patent Filings in Energy Generation from 
Renewable and Non-Fossil Sources

Notes: Includes PCT filings only for 2011. 
Source: OECD Patent Database, 2015.



and in the clean energy area these can 
range from honest misunderstandings 
to blatant IP theft.    

This memo examines a potentially 
promising solution to these thorny 
IP issues. It suggests that finding 
creative ways forward might lie in 
an existing vehicle for clean energy 
cooperation: the CERC. The CERC has 
already pioneered some novel ways 
of managing jointly developed IP, and 
these are described in detail below. So 
it is worth exploring whether the CERC 
model can be adapted more widely—
outside the immediate CERC context—
to achieve better and sensible 
protection of IP while buttressing 
collaboration in clean tech R&D 
between the United States and China, 
or in the context of other bilateral and 
multilateral technology partnerships. 
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been frequently identified as a real 
and serious barrier to more tangible 
and fruitful collaborations. In fact, 
IP protection is a particular concern 
among international researchers 
working with Chinese researchers. 

Different forms of international 
collaboration have adopted varied 
strategies to deal with IP rights. But 
what is uncontestable is that clarity in 
rights allocations and rules has been 
shown to be crucial for any technology 
partnership at the outset.

This points to a major challenge that 
this policy memorandum seeks to 
address: Joint R&D can provide a 
number of direct benefits to firms, 
including sharing of financing costs, 
reducing uncertainty, and realizing 
economies of scale and of scope.3 But 
joint R&D can also impose significant 
costs, wherever operational risks exist, 

Figure 2. International S&T Projects

Source: MOST, 2012 S&T Yearbook, Table 8-8, “International Cooperation 
Exchange for Science and Technology.”
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Navigating Broad US-China IP Challenges

Since 1978, China has sought 
to move away from what 
its policymakers argue is an  

over-reliance on foreign firms and 
foreign technology. In that context, 
the environment for international 
technology cooperation has become, 
and will remain, more complex.  

That complexity stems from several 
related factors, all of them centered on 
the reality that China has simultaneously 
become a key competitor to the United 
States and other major economies 
in clean energy 
and an important 
collaborator in the 
same sector. In 
effect, the clean 
technology sector 
reflects a simple 
conundrum: China is both a major 
producer of “cleantech,” usually at 
lower cost than in the United States, 
but also one of the biggest markets in 
which US and other multinational firms 
seek to deploy their own clean energy 
technology globally. 

In the collaboration column, for 
instance, rather than merely shifting 
manufacturing activities to China, 
multinational firms are also moving their 
own R&D activities into China. Although 
the IP rights regime in China lags that 
of most industrialized nations, it is 
evolving, particularly as China becomes 
a creator, rather than a mere digester 

and deployer, of innovation. China 
still cannot compete with advanced 
economies in terms of cleantech 
inventions, yet it is playing an important 
role as a key collaborator and even 
becoming a source of clean technology 
transfer to other emerging economies.4   

In the competition column, meanwhile, 
the relatively recent phenomenon of 
the rapid global expansion of Chinese 
clean energy firms has contributed to 
an increasingly competitive business 
landscape for multinationals. And 

it has yielded 
an increasingly 
challenging 
environment for 
cooperation as well. 

A major source 
of the problem is that the promotion 
of clean energy in China is anchored 
squarely in a broad-based national 
industrial policy.5 In its effort to develop 
high-technology industries, the Chinese 
government has gradually become 
more selective and restrictive in the 
type of imports and investments that 
it allows, preferring to leverage its own 
domestically-manufactured technology 
to foster and strengthen Chinese 
industries.6 As a result, tensions have 
flared in the clean energy industry, 
as reflected in a series of recent 
international trade disputes between 
the United States and China.7  

A major source of the problem is that the 
promotion of clean energy in China is anchored 
squarely in a broad-based national industrial 
policy.



Despite the growing centrality of China 
in the global innovation ecosystem, it 
is clear that substantial challenges to 
international technology collaboration 
remain. Many foreign firms and 
governments have participated in 
successful technology partnerships in 
China that have contributed to new 
technical discoveries and generated new 
market opportunities. But others have 
failed for various reasons.8 These include 
simple cultural 
misunderstandings, 
of course, but 
also high-profile 
IP disputes or 
even outright 
theft that has 
led to economic 
losses or political 
repercussions 
in the United 
States and other 
countries. 

The AMSC Case

To illustrate, consider a well-known IP 
dispute between American and Chinese 
wind companies. 

US-based AMSC entered the Chinese 
market through a partnership with 
the Chinese firm Sinovel, engaging 
in joint R&D of several new wind 
turbine models. But what AMSC 
had characterized as a successful 
partnership in the fall of 2009 soured 
publicly by April 2011, when a company 
press release updating investors on 
fourth-quarter financial results stated 

that Sinovel had “refused to accept 
shipments of 1.5 MW and 3 MW wind 
turbine core electrical components 
and spare parts” that it had previously 
agreed to purchase. That release further 
noted that Sinovel has also failed “to pay 
AMSC for certain contracted shipments 
made in fiscal year 2010.”9   

In June 2011, while servicing wind 
turbines in China, AMSC engineers 

discovered that 
Sinovel was 
using a version 
of AMSC’s low-
voltage ride 
through software 
in a Chinese wind 
turbine that AMSC 
had neither sold 
nor licensed to 
Sinovel.10 This 
discovery led to 
legal proceedings 
before both 

Chinese and US courts. AMSC has been 
seeking a total of more than $1.2 billion 
in damages in the Chinese courts, 
alleging that Sinovel violated sales 
contracts and stole its technology.11 
AMSC further claimed that Sinovel 
bribed an AMSC systems integrator in 
Austria for source code and software 
that Sinovel then used to upgrade 
hundreds of its own wind turbines to 
meet proposed Chinese grid codes. 

Interestingly, AMSC has so far been 
able to win in both the Chinese and 
US courts, as well as in Austrian courts 
(which had jurisdiction because the 
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AMSC employee involved was based 
in Austria). On June 27, 2013, the US 
Department of Justice also brought 
charges of IP theft against the Chinese 
turbine manufacturer, carrying 
prospective jail terms of more than 30 
years and fines totaling $4.8 billion if 
convicted.12 In February 2014, China’s 
Supreme People’s Court also decided 
in favor of AMSC on the two software 
copyright infringement cases.13 (As of 
this writing, AMSC was still waiting for 
a hearing date for its $450 million trade 
secrets case).14 

Neither company has been performing 
well since the termination of the 
partnership. Sinovel has been forced 
to close down some of its overseas 
operations, including in the United 
States, Belgium, Italy, and Canada.15 The 
company has been investigated several 
times by the China Securities Regulatory 
Commission,16 and has offloaded 
several top executives since this dispute 
began.17 In April 2014, Sinovel’s bonds 
were suspended from trading on the 
Shanghai Stock Exchange,18 and in 
January 2015 NASDAQ put AMSC on 
notice for potential delisting.19  
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The Sinovel and other cases 
demonstrate that continued 
uncertainty over the IP regime 

in China risk eroding collaborative 
potential in clean energy. But 
one solution to overcoming these 
challenges, at least as a first step, may 
lie with an existing vehicle. 

The United States and China, for all 
their differences on IP and competition 
policies, have already 
launched arguably the 
most ambitious model 
of bilateral cleantech 
cooperation to date: 
The CERC focuses on 
innovation through 
joint R&D. And its 
particular emphasis 
on the collaborative 
creation of IP makes 
the CERC unique from 
previous US-China 
clean energy cooperation agreements, 
more than 30 of which have been signed 
over the past three decades. 

As a result, the CERC merits examination 
not just as a platform for cooperation 
that engages both public and private 
sectors to advance the development of 
technologies, but also as the test bed 
for a novel arrangement to manage IP 
rights.20  

What is the CERC?

The November 2009 CERC protocol21 

established a virtual center for joint 
research housed across multiple 
research institutions in the United 
States and China, capitalized with $150 
million in public and private funding 
evenly split between the two countries. 
The broad mandates of the CERC are 
to spur innovation of clean energy 

technologies, diversify 
energy supply sources, 
improve energy 
efficiency, accelerate 
the transition to a 
low-carbon economy, 
and help avoid the 
worst consequences of 
climate change.22  

Other key aspects 
of the initial CERC 
agreement included: 

(1) “equality, mutual benefit, and 
reciprocity”; (2) the timely exchange 
of information relevant to cooperative 
activities; (3) the effective protection 
of intellectual property rights; (4) the 
peaceful, non-military uses of the 
results of collaborative activities; and (5) 
respect for the applicable legislation of 
each country.23  

The CERC is governed by a steering 
committee that includes ministerial-

The CERC Experience 
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level oversight from the relevant 
government agencies. From the 
United States, the lead agency is 
the Department of Energy (DOE). By 
contrast, China has no less than three 
different ministries playing a leadership 
role in the CERC, including the Ministry 
of Science and Technology (MOST), the 
National Energy Administration, and the 
Ministry of Housing and Urban and Rural 
Development. The CERC targeted three 
technology areas for initial cooperation: 
advanced coal technology, building 
efficiency, and clean energy vehicles. 

Dealing with IP 
Inside the CERC

Each CERC 
consortium has 
agreed upon and signed a contract that 
details the IP rules for participation. 
The IP contract is called a “Technology 
Management Plan” (TMP).24  

The TMP addresses the key issues 
related to IP protection in conjunction 
with international, collaborative 
research—namely, by attempting to 
remove the risk associated with sharing 
existing IP, as well as the uncertainty 
surrounding the creation of new IP. 

The TMP vehicle was established 
after months of negotiation between 
American and Chinese lawyers and 
the involved government agencies. All 
participants involved in CERC activities 
are subject to the provisions of the TMP, 
and any new participants that join CERC 
consortia must agree to its terms. 

The TMP was specifically designed to 
clarify the joint ownership of IP resulting 
from collaborative research activities 
and invented jointly by signatories to 
the CERC protocol from the United 
States and China. If the IP of a project 
is invented by signatories from one 
territory only, then the TMP requires 
that participants agree to negotiate in 
good faith terms a nonexclusive license 
to participants from the other territory. 
There are also provisions in the TMP 
that encourage the sharing of data and 
information with the public, except 

when there is a 
need to preserve 
confidentiality 
associated with a 
given project.25   

The TMP also sets overarching 
guidelines for background IP and 
licensing terms, while leaving room 
for CERC participants to negotiate 
contractual details as needed. The TMP 
does not add any new IP protections 
that the law does not otherwise 
provide. But still, it plays an important 
role in establishing a clear framework 
surrounding the ownership and 
protection of IP rights. 

If disputes over IP arise in the context 
of CERC activities, then the TMP 
includes provisions for how these are 
to be resolved. For example, CERC 
participants with IP-related disputes 
are first supposed to try to work out 
a mutually agreeable resolution. If 
such a resolution cannot be reached, 
then the dispute is brought to an 
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how these are to be resolved.



arbitral tribunal in accordance with 
the applicable rules of international 
law as set forth by the United Nations 
Commission on International Trade 
Law (UNCITRAL). (UNCITRAL deals 
with dispute resolution, international 
contract practices, transport, insolvency, 
electronic commerce, international 
payments, secured transactions, and 
the procurement and sale of goods, as 
relates to the facilitation of international 
trade and investment).26

The inclusion of such a provision for 
dispute resolution is rare in collaborative 
research efforts, which typically leave 
any disputes to the individual laws of 
the relevant countries to resolve. In 
theory an international arbitrator that 
is perceived to be neutral is preferable 
to domestic courts where an impression 
of preferential treatment being given 
to the home country party is easily 
formed, whether or not such treatment 
is actually given. UNCITRAL is well 
positioned, in principle, to handle 
matters of IP contractual disputes 
(although it has yet to arbitrate a 
dispute from the CERC participants). 

Seeing Results?

Since its inception in 2009, the CERC 
has produced some tangible measures 
of clean energy technology cooperation 
between its US and Chinese partners. 
It has engaged 132 businesses and 
research organizations on 58 joint 
projects to date, encompassing the 
shared expertise of over 1,000 scientists. 
More than 20 patents or invention 

disclosures have been filed in the United 
States and even more have been filed in 
China. Over 400 scientific papers have 
been published, and over 20 commercial 
technology products or software tools 
have been created.27  

That is surely an impressive track record. 
But while the CERC is indeed producing 
inventions, it is not yet producing 
inventions that were jointly developed 
by US and Chinese participants, nor 
is it yielding IP rights that are jointly 
held by entities in both countries. That 
is because many of the inventions 
were developed by national CERC 
consortia members from academia, 
research institutes, and industry, but 
not necessarily jointly. In some cases, to 
be sure, the co-filing of patents in both 
China and the United States has at least 
been encouraged. 
 
In recent discussions, almost all of the 
US commercial participants across the 
three consortia noted that one of the 
biggest advantages of participating 
in the CERC was to gain leverage for 
technology demonstration projects.28 

Many have invested their own money 
in the collaborations under the CERC, 
far in excess of government support, 
because public sector involvement 
provided leverage for project approvals, 
and many CERC collaborations were 
perceived to have current or future 
commercial value. 

On the Chinese side, there has been a 
discernable focus on producing tangible 
metrics with potential commercial 
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value, such as patents. And that, in 
turn, reflects the incentives put in place 
by the Chinese government agencies 
running the CERC. Indeed, this is also 
evident in the large number of patents 
that have been filed by Chinese CERC 
participants in contrast with a smaller 
number of filings by US participants.29  

In November 2014, as part of a broader 
inter-governmental agreement through 
which both countries pledged to 
reduce carbon emissions, Obama and 
Xi announced that the CERC would be 
renewed and expanded for another five 
years from 2016-2020. Their agreement 
includes renewed funding for the three 
existing technology tracks, while also 
launching a fourth track focused on the 
“energy/water nexus.”30 

The TMP experience does have the 
potential to shed light on the question 
of how IP can be better managed to 
promote cross-national technology 
cooperation in the clean energy sector. 
Many CERC participants have reported, 
for example, that they had initially 
joined the initiative because they 
believed the IP framework could be 
beneficial to their continued work in 
China, although they did not expect the 
TMP to solve all of their IP challenges. 

Several private companies involved 
with the CERC have mentioned tangible 
results from their participation, 
including new business ventures, and 
newly generated IP. By mid-2013, all 
of the CERC consortia had reported 
inventions and IP that originated from 
CERC R&D initiatives.  
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What Can We Learn—and Apply to IP—from the CERC?  

Different forms of international 
collaboration have included 
diverse strategies to deal with IP 

rights. But as noted, providing clarity 
in rights allocations and rules has been 
shown to be crucial from the outset in 
any technology partnership. The TMP 
was designed to provide precisely this 
clarity. For this reason, even if the CERC 
is not yet meeting all of its expectations 
with respect to IP creation, it has been a 
useful first step from the standpoint of 
the consortia participants. 

The TMP has at 
least put forth a 
potential model 
for protecting IP in 
collaborative clean 
energy agreements. 
And this could be 
applied beyond this type of bilateral 
cooperation. The experience of the 
CERC provides useful lessons for crafting 
cross-border technology cooperation 
and could be adapted for other 
agreements, such as the following. 

Bilateral Agreements

The TMP model could have relevance 
for other bilateral agreements. Take, 
for instance, the US-India Partnership 
to Advance Clean Energy (PACE). The 
PACE with India is similar to the CERC 
with China in its mission of “accelerating 
the transition to high-performing, 
low emissions, and energy-secure 

economies” through “joint efforts to 
demonstrate the viability of existing 
clean energy technologies, as well as 
identify new technologies that can 
increase energy access and security.”31  

And like the CERC, the PACE focuses on 
engaging the private sector, including 
both a research component funded 
by US DOE and the Indian Ministry of 
Science and Technology called the US-
India Joint Clean Energy R&D Center 
(JCERDC, also referred to as PACE-R), 
along with an interagency deployment 

component 
(PACE-D). 

In fall 2012, 
under the first 
joint Funding 
Opportunity 

Announcement between DOE and 
a foreign government, the US and 
Indian governments awarded funding 
to the three PACE-R consortia in 
the areas of solar energy, energy 
efficiency of buildings, and second-
generation biofuels. DOE and the Indian 
government have each committed 
$25 million over five years to support 
PACE-R, while private consortia 
members have pledged an additional 
$75 million.

Despite PACE-R’s R&D component, it 
thus far lacks a TMP-like agreement, 
which may be one reason for its 
somewhat modest progress in producing 

Even if the CERC is not yet meeting all of its 
expectations with respect to IP creation, it has 
been a useful first step from the standpoint of 
the consortia participants.



tangible outcomes to date. Most of 
the PACE’s activities, however, focus on 
capacity building, which is also likely due 
to the overall gap in technical capacity 
in the clean energy space between India 
and China. 

The most recent PACE progress 
report notes that “during two years 
of collaborative work and cross-
country cooperation and innovation, 
researchers from national laboratories, 
universities and industry have submitted 
approximately 100 papers to journals 
and proceedings,” but does not mention 
any patent or invention disclosures as a 
result of the PACE-R research activities. 
As PACE-R expands its R&D focus, it may 
want to consider a TMP agreement in 
an attempt to alleviate IPR concerns 
between the United States and India.

Multilateral Agreements

Another area where IP rights has 
been a consistent obstacle to 
constructive action on clean energy 
technology transfer is in climate change 
negotiations. Global climate change 
negotiations have made progress in the 
area of technology transfer in general, 
but discussions on the role of IP have 
remained particularly divisive.32 Such 
a contentious debate has yielded a 
stalemate on how to address the IP 
issues when transferring technology in 
the context of climate change.

Years of technology transfer 
negotiations under the UN Framework 
Convention on Climate Change have 

produced a Technology Mechanism 
consisting of two components: a 
Technology Executive Committee (TEC) 
and a Climate Technology Center and 
Network (CTCN). The TEC is an advisory 
body, while CTCN is the operational 
arm. However, both of these entities are 
still struggling to find a useful function. 
A virtual climate technology center 
has been established, comprised of 
“a network of institutions capable of 
responding to requests from developing 
countries related to climate technology 
development and transfer.”33 It can 
certainly be useful to strengthen the 
capacity of developing countries 
to identify technology needs, but 
implementing actual projects is far more 
difficult, not least because of poor IP 
protection regimes.
 
Patent landscaping studies demonstrate 
that clean energy patenting is 
dominated by a handful of industrialized 
countries. But when developing 
countries point this out, industrialized 
countries and their businesses often 
interpret this as “a push by emerging 
economies, such as China and India, 
to undermine their technological 
dominance to the benefit of Chinese 
and Indian firms, which are seeking to 
climb the technology ladder and boost 
their technological capacities.”34  

Of course, several recent high-profile 
IP rights disputes, such as the AMSC/
Sinovel lawsuit discussed above, further 
reinforce this concern. But for this very 
reason, the TMP could be integrated 
into the Technology Mechanism 
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to facilitate bilateral and perhaps 
multilateral low carbon technology 
transfer and cooperation.

Domestic Investment Regimes

A third area where some version of the 
TMP model could prove useful is where 
Chinese firms seek to invest directly in 
the American innovation engine and 
R&D ecosystem, including through early 
stage technology development and 
collaborative R&D partnerships with US 
firms. Chinese firms have participated 
in 115 energy deals in the United States 
to date, totaling $12 billion.35 But such 
investments remain contentious and are 
much debated. 

Many have noted, for example, 
increasing concerns about a lack of 
reciprocity to markets in China, and 
further complain that Chinese firms 
receive unfair advantages in global 
competition.36 In the United States, 
there have been calls to expand the 
scope of CFIUS, or to establish new 
regimes that would have the practical 
and functional effect of blocking 
certain forms of Chinese investment.37 

It is increasingly evident, therefore, 
that resolving these concerns will be 
essential to the future of the US-China 
investment relationship. To the extent 
that IP concerns are at the core of many 
of these US concerns and complaints, 
an expanded TMP-type agreement 
could play a broader role in creating 
an environment more conducive to 
Chinese investment in the United States, 
particularly in high-tech sectors.

As bilateral technology partnerships 
expand, it will be essential to deal head-
on and forthrightly with IP issues and 
their implications for competition policy. 
The TMP model could serve as one 
useful way to navigate some of these 
concerns. All of the above suggestions 
would require further examination 
in the context of specific business 
models, but they can at least serve to 
provide some concrete illustrations of 
how a model for IP management may 
be emerging from the CERC and could 
ultimately be applied to a broader range 
of IP-focused collaborative ventures, 
including but not limited to China. 
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