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The Permanent China Review Group 
promotes a structured reflection on 
selected themes, with the participation 
of specialists from the private and public 
sectors and other think tanks, contributing 
to public policy formulation and business 
strategies. During each meeting, one or 
two speakers will give a brief evaluation of 
the current situation, followed by a debate 
with the other participants. The set of 
evaluations and possible recommendations 
will be part of a final report for each 
meeting, which will be later forwarded to 
group members and guest experts.
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Languages and Cultures of China from Leiden University. Previously, he worked 
as Asia Assistant for the Leiden University Institute for Area Studies.

Jeroen Groenewegen
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Made in China 2025, the digital economy, artificial 
intelligence and the fourth industrial revolution: 
what is at stake for China and the world? How does 
China formulate and implement industrial policies?

At its seventh meeting, CEBRI’s Permanent Working Group on China promoted insightful 
discussions on the characteristics of Chinese policymaking in science and technology, with 
particular emphasis on the formulation, implementation and global implications of the Made 
in China 2025 Plan. As such, in the context of the Fourth Industrial Revolution, discussions 
encompassed the global trend towards digitalization and informatization in manufacturing, 
as reflected in Chinese efforts towards upgrading its industry. Ultimately, this would respond 
to the Chinese goal of advancing to higher stages in global technological value chains and 
ensuring self-sufficiency in high-tech sectors.

Participants highlighted the longstanding Chinese policy tradition in science and techno-
logy, dating back to pre-reform periods – and, in recent years, expressed in the 2006 Na-
tional Medium- and Long-term Program for Science and Technology Development, or the 
following 11th and 12th five-year plans. Notably, such documents emphasize that techno-
logy transfer alone had proven insufficient to ensure Chinese advance to higher stages in 
technological manufacturing value chains in past decades. As such, instead of focusing on 
catching-up with technological innovation, China would increasingly engage in the deve-
lopment of endogenous technologies and aim to institute an effective domestic innovation 
economy. Furthermore, Chinese tradition in science and technology policymaking would 
feature very particular traits: besides being essentially state-led, participants defined it as 
mostly company-oriented – while the central government provides guidelines and funding, 
Chinese firms are the ones that mostly engage in research and development. Also, Chinese 
policy tradition typically features a global perspective – mapping gaps and trends through 
technological foresight – and high levels of synchronization between industrial, trade and 
investment policies.

As an expression of this overall tradition, participants highlighted the strategic relevance of 
the Made in China 2025 Plan, geared towards integrating manufacturing and digital tech-
nologies, as well as ensuring Chinese self-sufficiency in core components and leadership in 
tech-intensive sectors. Considering the recent adoption of similar agendas worldwide, such 
as Germany’s Industry 4.0 Strategy, China 2025 would reflect the perception that upgrading 

VII CHINA REVIEW GROUP 
MEETING REPORT:
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domestic industry would be a prerequisite for China to sustain its status as a global manu-
facturing superpower. Additionally, the Plan’s drive to modernize its manufacturing sector 
would respond to growing environmental pressures towards sustainable waste and resource 
management, as well as domestic demographics transformations – with the closing of the 
“demographic bonus” generated by rural-urban migration in past years.

Additionally, participants offered insights on the formulation process of Made in China 
2025, highlighting the role played by different domestic actors in this process. As early as 
2014, scholars from institutions such as the Chinese Academy of Social Sciences and the 
Chinese Academy of Engineering warned the Chinese government, through direct commu-
nication routes to central authorities, about the pressing need to upgrade Chinese industry. 
Based on such inputs, central government ordered the creation of a drafting group composed 
by prominent figures from the industrial sector, government and big business. After around 
a year and a half of extensive consultations among such actors, a first draft of Made in China 
2025 was finally released in April 2015. However, as a general characteristic of policymaking 
in China, participants highlighted the usual adoption of accompanying plans aimed at im-
plementing general guidelines at the local level – as observed in the case of China 2025 and 
other correlated strategies, such as Internet Plus, aimed at the application of internet and 
information technology to conventional industries.

As an example of accompanying implementation policy to Internet Plus and Made in China 
2025, participants highlighted a recently released plan by the Ministry of Industry and Infor-
mation Technology in the area of industrial internet applications – which provides concrete 
directives on incentives and implementation mechanisms, including subsidies, timetables 
and lists of priorities. As a key trend underlying the adoption of such plans, however, parti-
cipants noted a fundamental change in Chinese approach to information technology in past 
years – evolving from a defensive engagement focused on mitigating cybersecurity threats, to 
an assertive approach based on the notion of informatization as a pathway to modernization. 
As evidence of the growing emphasis of the Chinese government on informatization, half of 
the national research priorities announced for the 2020-2030 period are in correlated fields 
– including megaprojects in sectors such as artificial intelligence, smart grids, big data, smart 
manufacturing and robotics.

Finally, complementing considerations on the China 2025 formulation and implementation 
process, participants noted the propagandist dimension of the plan, featuring intensive ad-
vertising from state media since its release. This visibility, however, could have contributed to 
criticism, particularly from the U.S. government and the business community, with regard 
to the plan’s role in promoting unfair practices.
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The increasing trade frictions between China and the United States were noted as symptoms 
of an asymmetric multipolar order, associated to the rapid deterioration of the multilateral 
trade system. However, despite the rhetoric that the protectionist measures adopted by the 
U.S. against China would primarily aim to correct trade imbalances, participants indicated 
the underlying goal of preserving U.S. technological supremacy, particularly in light of Chi-
nese efforts to upgrade its industry through Made in China 2025. In fact, since 2014 China 
has been consistently described in official U.S. national documents as a strategic economic 
competitor, reflecting the perception that Chinese ambitions for enhancing competitiveness 
and self-reliance in high-tech sectors would threaten U.S. primacy in the technologic fron-
tier. Additionally, China could pose potential risks for U.S. strategic interests associated to 
the centrality of the U.S. dollar and securing U.S. military advantage in the Pacific.

On the other hand, participants highlighted the current general perception within Chinese 
government and academia that U.S. protectionist measures would in fact aim to curtail 
China’s technological advance, with the pretext of reducing trade deficits. As emphasized 
by recent investigations carried by the USTR  under section 301 of the American Trade Act 
of 1974 – in which China 2025 is mentioned over 100 times – allegations of intellectual 
property theft and licensing requirements are in the core of the U.S. business community’s 
concerns and accusations against China. However, participants defined as uncertain and 
controversial the extent to which the practices and instruments associated to Made in China 
2025 would actually infringe on multilateral trade rules, as concluded by the U.S. investiga-
tions. In this respect, participants noted China’s very particular approach to multilateralism 
and compliance to global norms in general. Rather than rejecting multilateral rule-based 
systems in principle, China would seek to influence rule setting, often differing on the in-
terpretation of global norms – as exemplified by Chinese disagreement with an international 
court’s verdict concerning territorial disputes in the South China Sea, on the grounds that 
international law was wrongfully applied to that situation. In the trade dimension, China’s 
consistent engagement with the World Trade Organization would illustrate Chinese overall 
commitment to multilateralism. 

Furthermore, considering domestic political dynamics in both the U.S. and China, some 

Is recent the brinkmanship between U.S. and 
China a sign of an emerging new world order? 
Besides potential short-term gains in some 
sectors, could we learn lessons for our relations 
with China, the U.S.? What role for WTO and 
the multilateral system?
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participants advanced pessimistic prospects concerning a possible resolution of the ongoing 
bilateral dispute in the short and medium terms. In the short term, despite recent Chinese 
commitments towards raising imports of U.S. goods – particularly liquefied natural gas – in 
order to reduce the bilateral trade deficit, Trump’s recent confirmation of the imposition of 
tariffs on steel and aluminum would increase tensions and fears of a full-fledged trade war. 
In the medium term, the possibility of reducing trade frictions would be hampered by three 
main reasons. First, different messaging from the White House would reveal major internal 
divisions and lack of clarity as to the demands of the U.S. government and private sector 
towards China. While Trump and certain cabinet members would emphasize the imperati-
ve of reducing the bilateral trade deficit, other officials would focus on restricting Chinese 
access to American technology – making it difficult for Chinese actors to meet expectations 
and adopt effective solutions. Additionally, deep divides among the U.S. business com-
munity, as well as broader concerns with market access, would communicate conflicting 
demands and further aggravate bilateral tensions. As U.S. companies see their performance 
slowing in China in recent years, the American business community would falter on its 
traditional role as a vocal defender of bilateral economic relations.

Second, participants indicated the collapse of consensus on the most effective mechanisms 
and policies to guide U.S.-China relations. Illustrated by the withdrawal of the U.S. from 
the Transpacific Partnership (TPP), this disagreement would be reflected on attempts to 
revise mechanisms such as the U.S.-China Dialogue, with the creation of a new U.S.-China 
Comprehensive Economic Dialogue by the Trump Administration, featuring limited pro-
gress. Additionally, participants noted the potential impacts of new legislation proposed in 
Congress in order to expand the scope of CFIUS – the Committee on Foreign Investment 
in the United States – and further restrict Chinese investments in varied industries in the 
U.S., allegedly for national security reasons. Finally, a reduction in bilateral frictions would 
be fundamentally obstructed by Chinese firm commitment towards achieving leadership 
and self-sufficiency in high-tech sectors, as repeatedly vowed by Xi Jinping during the XIX 
Congress of the Communist Party of China and other occasions. The rhetoric of self-su-
fficiency, focused on reducing imports of semiconductors and core components, would be 
particularly harmful for U.S. businesses threatened by Chinese competition. Despite fears 
that China would aim to override U.S. tech companies, however, participants highlighted 
that China stills lags behind the U.S. in various sectors, leaving room for catching-up.
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From the standpoint of Latin America and Brazil 
what are the main impacts and trends to be 
tracked? What are promising areas for cooperation 
with Chinese companies? Towards where should 
government support be directed?

First, participants stressed the overall negative effects of the deterioration of multilateralism 
for emerging countries. Within an asymmetric multipolar order, while this deterioration 
could benefit great powers with capacity to engage in webs of agreements – as well as regional 
institutions with global reach, such as those within the Belt & Road Initiative – it would 
be highly detrimental to emerging powers with long traditions in multilateralism, such as 
Brazil. Furthermore, despite Chinese growing presence in Latin America – through trade, 
foreign direct investment and financing – participants indicated that, in the context of the 
current trade and technological dispute between China and the U.S., Latin American coun-
tries would not represent relevant actors.

Nonetheless, it would be possible to extract certain lessons from Chinese policy tradition in 
science and technology, as well as to identify opportunities for the region in the context of 
China 2025. First, while Chinese policymaking in science and technology traditionally fea-
tures high degrees of coordination between academia, public and private sectors, participants 
stressed the longstanding challenges in the organization of the Brazilian innovation system – 
in which only recently private research institutes would begin to play relevant roles. As such, 
Made in China 2025 could offer useful insights on processes of flexible multi-stakeholder 
coordination during policy formulation and implementation. Additionally, the list of stra-
tegic emerging industries named by China in 2017 would indicate vast opportunities for 
bilateral collaboration with Brazil in the context of China 2025 – including sectors such as 
new generation IT, new materials, new energy vehicles, bio-industry and high-end equip-
ment manufacturing, among others. 

Finally, participants stressed the opportunities established by Chinese growing interest in 
the region for academic and technical cooperation, noting the increasingly frequent visits by 
delegations from Chinese universities and research centers, as well as student exchanges be-
tween universities. As such, there would be space for joint research with Brazilian institutions 
in areas of mutual interest, such as solar energy and biofuels. In this respect, participants 
highlighted previous agreements signed between Brazil and China during the 2012 United 
Nations Conference on Sustainable Development (Rio+20), for the construction of joint 
biotechnology research centers.
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ATTACHMENT II: FACT SHEET

The VII Meeting of CEBRI’s Permanent Working Group of Analysis on China will discuss 
innovation and industrial policies in China, in particular the Made in 2025 strategy, 
and its significance for China, Brazil and the world. Unveiled by Prime Minister Li 
Keqiang in 2015, the new industrial strategy aims at ensuring innovation at home on key 
manufacturing sectors to allow China to overcome the so-called middle-income trap and 
move ahead in the construction of a modern socialist economy by 2035 on the road to 
global leadership by 2050. Those sectors include robotics, next generation IT (Internet of 
things, semiconductors, 5G, driverless vehicles), new energy vehicles, advanced high-speed 
rail, aviation equipment, high tech maritime vessel manufacturing, agricultural machinery, 
electrical equipment, medical devices, biomedicine, new materials. Artificial intelligence 
has been the object of a specific policy launched in 2017 and highlighted as crucial to ensure 
Chinese technology supremacy in the 21st century.

Just as other countries that moved from middle to high-income economy status before, China 
wants to build its own capacity to innovate and compete at the technology frontier, not only 
by innovating incrementally in production and costs but also by breaking technological and 
scientific paradigms - from Made in China to Created in China. If one hundred years ago 
breaking paradigms involved mass production, oil and electricity, today it is all about the 
digital economy and the Internet. Being the largest trading and manufacturing nation in 
the world, China’s aspiration to ensure technological competitiveness in the long run is to 
be expected. Despite the challenges ahead, China is already a global leader in areas such as 
digital innovation and e-commerce. Companies like the big three BAT (Baidu, Alibaba and 
Tencent) are giants in the world by any parameter (Alibaba’s e-commerce platforms such as 
Taobao and Tmall handles more transactions than Ebay and Amazon combined). The fact 
that China has a big population to feed the design and improvement of artificial intelligence 
technology has been hailed as one particular advantage. Another one is the relatively lax 
concerns with privacy in China. Overall, the lack of infrastructure or a very clear path in 
many areas has meant that Chinese companies leapfrogged as they grew domestically by 
applying digital technologies. One example are electronic payments via WeChat, since the 
use of credit cards had never spread across the country. Bringing together e-commerce and 
financial platforms, as in the case of Alibaba’s Ant Financial, has been another development. 
Express delivery (kuaidi) are ubiquitous and have dislodged real markets or make up 
for them. If Shanghai was the symbol of China’s embrace of globalization in the 2000s, 
Shenzhen – China’s Silicon Valley – is the new tech hub. 

The Chinese e-commerce and digital market are not only about giants. Chinese unicorns 
(start-ups with a valuation of over USD 1 billion) toppled US unicorns in numbers and 
had a total valuation of over USD 628 billion according to a study issue last March by the 
Ministry of Science and Technology. Actually, Alibaba, Baidu, Tencent, Xiaomi and others 
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have been the major supporters of those start-ups, together with the government. There is 
an effort now of financial regulators to bring most of those start-ups listed abroad to the 
Chinese stock exchange market. 

According to China Policy, “since 2016 China is the world’s largest market for industrial 
robots. The country has a low robot density, with only 49 robots for every 10,000 workers, 
compared to the global average of 69 and 531 in South Korea, 305 in Japan and 301 in 
Germany 301. As this gap shrinks connecting all these machines to software platforms 
becomes increasingly important”.

China still lags behind the main Western innovators in terms of the capacity to continuously 
innovate. Education and the creation of the right environment and skills to spur creativity 
are a case in point. Another one is the demographics and the need to support rural children 
and domestic mobility. How far could Chinese companies go without major government 
support? Those issues have been addressed by Chinese policymakers and the new industrial 
policy has been considered a step further to the previous “indigenous innovation” and 
emerging strategic industries policies of the Hu-Wen period.

Also, as China Policy points out (see attached ppt “China’s efforts to become a manufacturing 
and Internet powerhouse”), the increasing informatization efforts are also related to national 
defense and cybersecurity. The governmental efforts that led to a new industrial policy 
involve a network of initiatives and players (universities, think tanks, research institutes, 
specialized committees) that are connected to the highest levels of government through the 
“leading group for building a manufacturing powerhouse”.

The Made in China 2025 should not be viewed as an isolated strategy as it is part of a long 
and ongoing process of science and technology planning which dates from the early reform 
period and has guided industrial strategy from the beginning.  The plans have emphasized 
knowledge acquisition and industrial application. In the 11th Planning exercise 13 major 
areas of knowledge were selected as priority areas for the science and technology progress 
of China.  Strategic industries naturally evolving from these areas were given emphasis on 
the 12th planning exercise. The China 2025 initiative tackles the applications of digital 
technologies and robotics to industries. It is the unfolding of a strategy which was first geared 
to cathing up exercises and now purports to give solid basis to an innovation economy.  It 
is a policy which extends the application of technologies already mastered by China to the 
entire industrial and service sectors. The policy is in line with similar strategies adopted 
by several OECD countries and in particular Germany (industry 4.0) a country which as 
China has a large exporting manufacturing base.  The Brazilian initiatives of FINEP, the 
Inova programs have also been inspired by the same models. Presently the National Council 
of Industries of Brazil and the BNDES are also engaged in studies on the applicability of 
such policies to redress the laggardness of Brazilian industry.
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The policy Made in China 2025 tackles industrial transformation but also improvement 
in China’s position in the global technology value chain. Improving the capacities of the 
semiconductor industry, where China lags behind Korea and Taiwan is a key objective of 
the plan.  While China has been an important exporter+ of technology goods its position 
its economic returns in the value chain have been low given its high dependence on imports 
of semiconductors.  China 2025 is an industry and market oriented strategy which aims 
to redress this balance by increasing self sufficiency in the production of integrated circuits 
by 40% in 2020 and 70% by 2025.  The National Integrated Circuit Industry Investment 
Fund was created by a government guideline in 2014 to support the initiative. It was 
endowed with $19.5 billion to be invested in IC and related industries. Amongst the initial 
investors of the Fund are China Mobile, China Development Banks and China electronics 
technology Group (Poon 2018).

The policy has raised concerns among many of the incumbent innovators, competitors 
and high-tech manufacturers, especially the US, but also Germany, Japan, South Korea 
and Taiwan. In particular, in view of Beijing’s decision to target local suppliers to provide 
70% of “basic core components and important basic materials” in the priority industries. 
Semi-official and internal documents have laid out other quotas for local production, such 
as 40% of mobile phone chips, 70% of parts in industrial robots and 80% of those in 
renewable energy equipment.

Other area of concern is the huge amount of domestic investments (subsidies) to be 
channeled to so-called strategic sectors. As recently pointed out in a report by Gavekal 
Dragonomics (see suggested readings) “By the end of 2016, central- and local-government 
“venture funds” (essentially vehicles for subsidies) had been authorized to the tune 
of US$330bn. These funds, if they actually materialize, are greater than total  national 
spending on research and development (US$292bn in 2016). About US$120bn of this 
venture-fund cash has been earmarked for semiconductors, and about US$35bn of this has 
already been put to use in three new memory-chip fabs in central China.” 

The fact that Made in China 2025 has been mentioned over 100 times in a recent US 
Investigation by USTR based under Section 301 has also attracted much attention to 
the Chinese strategy. Paradoxically, most of the ensuing discussion about trade war and 
specific tariff measures has focused on the trade deficit, while the real issue at stake is  the 
technological supremacy in the 21st century, which is one of the main pillars of a new 
world order. As Kroeber interestingly argues “The rivalry between the US and China is 
not principally about trade, and is only marginally about Donald Trump. It is really about 
China’s emergence over the last five years as a formidable bidder for economic and political 
influence, an aspirant to technological leadership, and a major global investor…. ” After 
controlling the major political and economic risks for Chinese stability since 2013, Xi 
Jinping has been strengthening long-term strategic objectives, “…including Made in China 
2025 industrial policy; a program of “civil-military fusion” that aims to upgrade China’s 
defense-industrial complex; and the Belt and Road Initiative, which is a grand strategy for 
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increasing China’s global influence through improved economic connectivity.”
Another point of concern with regard to Chinese industrial policies is intellectual property. 
The accusations against China for distorted or illegal actions in this area have perhaps been 
the object of the broadest consensus in different countries and according to trade analysists, 
national trade commissions and media reports. Stephen Roach (see suggested readings) 
brings a different perspective to the table as he argues that one has to take a more impartial 
and long-term historical stance in assessing those alleged distorted practices.

The specific tit-for-tat discussions and brinkmanship between US and China in the last 
weeks, combined with high level visits and negotiations that have resulted in specific 
commitments from China, have impacted markets around the world and spurred debates 
about the possible consequences of a trade war. They have also anticipated  discussions 
on long-term and strategic aspects of a possible new world order. Some authors such as 
Brahma Chellaney provocatively argues (see suggested readings), there is a sense that the 
world has been watching the unfolding of a G-2 order where “Trump’s “America First” 
strategy and Xi’s “Chinese dream” are founded on a common premise: that the world’s two 
biggest powers can act in their own interest with impunity. The G2 world order that they 
are creating is hardly an order at all; for everyone else, it’s a trap.”

Other observers such as Zaki Laidi see the current US trade policy as evidence of the demise 
of multilateralism and the liberal trade order which has guided the international economy 
since the end of WWII. Although China has maintained moderate arguments always in 
favor of supporting the multilateral system, the last weeks have also raised the need for a 
serious reassessment of the current situation of the WTO, which has been undermined 
by unilateral actions.  For Brazil and other developing and emerging nations the current 
trends are very unsettling and a clear setback to the aspirations prevailing only a few years 
ago. Volatilities in international markets may bring short-term gains to the country in a few 
areas – such as soybeans – but they are risky bets in the long-term, where stable rules are a 
precondition for an orderly growth of international trade.

If one considers the strategic sectors selected by Made in China 2025, there are areas in which 
Brazil could bring important complementarities. Being an important or potential market in 
rails systems, maritime vessels, IT technologies, new energy vehicles, agricultural machinery, 
electrical equipment etc. could give the country the opportunity to explore partnerships 
with China, even if restricted to certain specific areas in those sectors. As discussed in the 
6th session of the group, new and alternative sources of energy, an area in which Brazil is an 
important player, are also crucial for the advancing qualitative economic growth in China. 
Bilaterally, the China-Brazil High-Level Coordination and Cooperation Committee has 
one of its subcommittees dedicated to Information Technology and Industrial Cooperation, 
which could be an important forum for discussing and implementing new partnerships.

Given the large flows of Chinese investment to Brazil in recent years and the vast potential 
yet to be explored, there is a need of also thinking in strategic terms about the technological 
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content of those investments and how to attract leading- and cost- and energy-saving 
technologies. One example is the ultra-high voltage technology applied by State Grid in the 
transmission lines in construction. Other technologies are in use in solar and wind farms. 
Possible areas to benefit from advanced technologies from China are rail systems, high 
tech maritime vessels manufacturing, agricultural machinery, biomedicine, supercomputers 
and digital services and e-commerce. Chinese investments are gradually diversifying from 
energy and mining resources to services areas, including investment in the financial sectors 
and digital services (Ali Express, 99 Taxi). Chinese telecommunication giants Huawei and 
ZTE are important players in Brazil. 

Brazil could also leverage on comparative advantages in applied technology in its banking 
and financial system, tropical agriculture and tropical disease. It would also be important 
to foster Brazilian investments in China, which could combine Brazilian comparative 
advantages to Chinese needs and market innovations (food products and distribution, 
cosmetics, fashion products etc.).

•	 Made in China 2025, the digital economy, artificial intelligence and the fourth industrial 
revolution: what is at stake for China and the world? How does China formulate and 
implement industrial policies?

•	 Is recent brinkmanship between US and China a signal of an emerging new world order? 
Besides potential short-term gains in some sectors, could we take lessons for our relations 
with China, the US? What role for WTO and the multilateral system?

•	 From the standpoint of Latin America and Brazil what are the main impacts and trends to 
be tracked? What are promising areas for cooperation with Chinese companies? Where does 
government support should be directed to?

Suggested Readings

Arthur Kroeber. “What is really at stake in the US-China rivalry”. Gavekal 
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Brahma Chellaney. “The World According to Trump and Xi”. https://www.project-
syndicate.org/commentary/trump-xi-unilateralism-by-brahma-chellaney-2018-05. Project 
Syndicate. May 22, 2018.

Daniel Poon. “China’s Overseas Development Finance, Policy Tools and mechanisms”. 
In Directions of China’s Global Investments FUNAG 2018.

Lorand Laskai @ Council on Foreign Relations. “Why does everyone hate Made in 
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