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Abstract
China and the United States are leading powers in artificial intelligence (AI). Although a significant gap remains between them regarding advanced technologies, with different planning, implementation, and development methods, both countries have mobilized national resources to create policies that foster AI development, aiming to gain strategic advantages, especially in light of the increasingly fierce and complex strategic competition in recent years. The paper indicates that artificial intelligence will become an even more critical area of competition between China and the United States, and the trends in AI development and competition will, to some extent, shape the future dynamics of their bilateral relations.
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Introduction
As the shifting balance of power between the United States and China threatens to fundamentally change the post-World War II world order, the US perception of China has become more negative than ever in recent years[footnoteRef:1]. Many scholars believe that the United States and China have entered an era of strategic competition, and one of the important areas of competition is science and technology[footnoteRef:2]. In the development of the high-tech artificial intelligence (AI) industry, when the United States with a “first-mover advantage,” China is catching up with the United States at a rate that some U.S. experts say is indicative of an “arms race ” taking place between them[footnoteRef:3]. Strategic competition is underway between the United States and China, especially in the field of artificial intelligence, thus affects their relationship in the political, economic, and security fields. [1: Da Wei (2017), The `Trump Shock' and the Evolution of US Strategy Toward China, World Economics and Politics, No. 5 (2017), pp. 21–37.]  [2: Wang Tao and Zhao Yanyun (2017), Structural Changes in International Competitiveness of China and the United States, Industrial Economic Review, No. 4 (2017), pp. 59–67.]  [3: Michelle Fox (2017), US in `Arms Race' with China for AI Tech and Talent, says Billionaire Tech Investor , CNBC, September 12, 2017, https://www.cnbc.com/2017/09/12/us-china- compete-for-ai-tech-and-talent-says-billionaire-investor.html.] 


Results
1. Comparison of AI technology capabilities between China and the United States
Despite recent efforts to promote AI development, there is still a huge gap in AI capabilities between China and the United States, not only in the field of science and technology but also in international publications on AI.
As of now, the US is considered the world leader in advanced AI technology. America's AI advantage comes not only from being the first country to establish a foundation in this field, but also from benefiting from economic activities focused on AI.
AI companies have been founded in the United States since 1991, while China's first AI company was founded in 1996. Most of China's AI companies were founded only in the past few years, with 20.8% of AI startups founded in 2014, 34.5% in 2015, and 16.7% in 2016.[footnoteRef:4] Today, most of the world's tech giants, such as Google, Amazon, IBM, and Microsoft, are headquartered in the United States, giving the United States a strong lead in AI research and development (R&D). Moreover, since the 1990s, the US military has achieved absolute superiority in information warfare. [4:  zhongguo rengongzhineng chanye shendu jiexi baogao , 2017 Analytical Report on China's Artificial Intelligence Industry , Sohu. com, December 5, 2017, http://www.sohu. com/a/208492697 730713.] 

The United States' superiority over China in terms of talent, innovation systems, and related hardware development is reflected first in its leading position in the development of computer algorithms[footnoteRef:5]. Moreover, China's semiconductor industry lags far behind the United States in the manufacture of high-end electronic machines. As David Kanter, head of “Most AI-focused chips are developed by US companies, and it will be a long way for China to catch up,” [footnoteRef:6]Real World Insights commented. The Chinese government has made great efforts to encourage R&D development in AI, aiming to narrow the gap with the United States. [5:  hongmei liangguo rengongzhineng chanye fazhan quanmian jiedu , A Comparison of Artificial Intelligence Strategies and Policies between China and the United States , Tencent Research Institute, July 26, 2017, http://www.tisi.org/Public/Uploads/file/20170802/ 20170802172414 51007.pdf.]  [6: Reinhardt Krause (2017), In AI Technology Race, US Chips May be Ace-In-The-Hole Vs. China , Investor's Business Daily, November 27, 2017, https://www.investors.com/news/technology/ai-technology-us-chip-stocks-vs-china/.] 

In terms of AI patent applications, the United States ranked first in the world in 2016 with a total of 26,891 applications. AI patents, compared to 15,745 applications in China[footnoteRef:7]. However, in 2017, China had four times as many AI-related patent applications as the previous year, far surpassing the United States[footnoteRef:8]. [7:  Wuzhen zhishu ( 2017 ), nian quanqiu rengongzhineng fazhan baogao , Wuzhen Index: Global Artificial Intelligence Development Report, Wuzhen Institute, August 2017, http:// sike.news.cn/hot/pdf/25.pdf.]  [8: Ralph Jennings, China Leads the US in Patent Applications for Blockchain and Artificial Intelligence , Forbes, May 17, 2018, https://www.forbes.com/sites/ralphjennings/ 2018/05/17/how-china-pulled-ahead-of-the-us-in-patent-applications-for-new-technology/ #4bada2a16048.] 

In terms of international publications on AI, in 2020, China surpassed the US for the first time in the number of times AI academic papers were cited. This is a measure of the quality of a study. According to a Stanford University report, China's citation rate for AI-related academic papers is 20.7%, higher than the US's 19.8%. Since 2012, China has published 240,000 academic studies on AI, compared to 150,000 in the US. One reason China is strong in AI is the huge amount of data it generates. It is estimated that by 2030, 8 billion devices in China will be connected to the IoT. They are attached to cars, infrastructure, robots, and other equipment, generating large amounts of data[footnoteRef:9]. [9: Stanford (2022), Artificial Intelligence Index Report 2022, https://aiindex.stanford.edu/wp-content/uploads/2022/03/2022-AI-Index-Report_Master.pdf] 

However, there is still a huge gap between China and the United States in terms of industrial scale, product quality, and financial support for AI development. As of 2017, there were nearly 2,800 AI companies in the United States, accounting for 41% of the world’s total, but there were only 1,500 AI companies in China[footnoteRef:10]. However, China's AI industry is catching up rapidly. According to global consulting firm Ernest & Young, the output of China's AI industry reached 15 billion yuan in 2017, an increase of 50% over the previous year[footnoteRef:11].  Moreover, the scale of China's core AI-related industry exceeded 70 billion yuan in 2017. It is estimated that the scale of China's AI industry will exceed 160 billion yuan, with an annual growth rate of 26.2% in 2020[footnoteRef:12]. With strong policy support and increasing investment from the financial market, the scale of China's AI industry shows promise of rapidly catching up with the United States. [10: Sdenka Z. Salas-Pilco (2019), A Comparison of Artificial Intelligence Strategies and Policies between China and the United States, ttps://www.researchgate.net/publication/332343728_Comparison_of_national_Artificial_Intelligence_AI_strategic_policies_and_priorities]  [11:  S hi Jing, The AI Sector's Manpower Crunch , China Daily, June 2, 2018, http://www. chinadaily.com.cn/a/201806/02/WS5b11977ea31001b82571dc75.html.]  [12: Rengongzhineng chanye kuaisu fazhan, 2020nian guimo jiang tupo 1600yi [Artificial Intelligence Industry is Developing Rapidly and Will Break 160 Billion in 2020],” China News, March 23, 2018, http://www.chinanews.com/cj/2018/03-23/8474110.shtml.] 

In terms of industrial distribution systems, the US advantage over China is also obvious, especially in basic, high-end, and applied industries[footnoteRef:13]. While China has the necessary database scale and algorithm applications, its AI industry is still insufficient. computing power, which is closely related to the development of processing chips. The weakness of China's chip industry has seriously affected the development of the country's AI industry. According to Chinese statistics, the United States boasts 33 chip companies with a total investment of 30 billion yuan, while China has only 13 chip companies with a total investment of 1.3 billion yuan[footnoteRef:14]. As a result, China seems to be lagging behind the United States in terms of core technology capabilities. [13: Sdenka Z. Salas-Pilco (2019), A Comparison of Artificial Intelligence Strategies and Policies between China and the United States, ttps://www.researchgate.net/publication/332343728_Comparison_of_national_Artificial_Intelligence_AI_strategic_policies_and_priorities]  [14: Tyler Xie (2017), What are the Drivers of Artificial Intelligence Industry, China vs. US?, Medium, September 26, 2017, https://medium.com/the-harbinger-china/what-are-the-dri-vers-of-artificial-intelligence-industry-china-vs-us-f94ecc4ea0db.] 

2. China and US AI strategies
Both China and the United States are determined to seize the strategic opportunity to develop artificial intelligence, which has become a national priority and is pursued at the highest levels of government. Both governments have made clear the importance of artificial intelligence from the perspectives of economic development, national security, and international competition.
In October 2016, the White House Office of Science and Technology Policy (OSTP) released two reports titled Preparing for the Future of Artificial Intelligence[footnoteRef:15], Cyber and Information Technology Research, etc. The two reports suggest that the US government should “seize the opportunity” to develop AI and the US national strategy should aim to promote inclusive innovation. The Trump administration stated in its National Security Strategy Report in December 2017 that “the United States will prioritize emerging technologies critical to economic growth and security, such as data science, encryption, gene editing, new materials, nanotechnology, advanced computing, and artificial intelligence.” [footnoteRef:16]Secretary of Defense James Mattis added that the United States will invest in new technologies such as nuclear, missile defense, and artificial intelligence to help prepare better for the armed forces[footnoteRef:17]. The Chinese government also attaches great importance to AI R&D, emphasizing that AI has become a new core element of international competition. As emphasized in the “New Generation Artificial Intelligence Development Plan” released on July 20, 2017, “AI is considered a strategic technology leading the future,” and therefore, more efforts are needed to build China’s first-mover platform advantage in developing artificial intelligence[footnoteRef:18]. However, there are many points of difference in their AI development strategies that reflect the traditional differences between the industrial policies of both countries. In general, the United States encourages the full participation of all parties, including businesses, academics, policymakers, consumer organizations, and other representatives of civil society; in contrast, China places AI development in its long-standing tradition of centrally planned technology under the Next Generation Artificial Intelligence Plan. In promoting AI research and development, the US government is also working to prevent negative social impacts brought about by AI development, while China emphasizes the prosperity of AI technology and industry as well as government-business cooperation. [15: Preparing for the Future of Artificial Intelligence (Washington, DC: Executive Office of the President/National Science and Technology Council/Committee on Technology, October 2016), https://obamawhitehouse.archives.gov/sites/default/files/whitehouse files/microsites/ostp/NSTC/preparing for the future of ai.pdf.]  [16: National Security Strategy of the United States of America (Washington, DC: The White House, December 2017), https://www.whitehouse.gov/wp-content/uploads/2017/12/NSS- Final-12-18-2017-0905.pdf.]  [17: Sara Shayanian (2018), Mattis: US Military's Competitive Edge Has `Eroded , United Press International, February 6, 2018, https://www.upi.com/Top News/US/2018/02/06/Mat- tis-US-militarys-competitive-edge-has-eroded/9761517931706/.]  [18: Guowuyuan guanyu yinfa xinyidai rengongzhineng fazhanguihua de tongzhi [Notice of the State Council on Issuing a New Generation Artificial Intelligence Development Plan],” State Council of the People's Republic of China, July 20, 2017, http://www.gov.cn/zhengce/ content/2017-07/20/content 5211996.htm.] 

More specifically, the US government has been involved in AI research and development much earlier than its Chinese counterpart. As early as 2013, the US government began providing $2.2 billion for R&D activities focused on innovative manufacturing processes, advanced industrial materials, and robotic manufacturing. This has fostered strong federal collaboration with universities and related industries[footnoteRef:19]. Meanwhile, China announced its AI development goals in July 2017, aiming to “catch up with AI technology by 2020, make breakthroughs by 2025, and lead the world in AI by 2030.”[footnoteRef:20]  [19: “Press Release: Innovation for America's Economy, America's Energy, and American Skills: The FY 2013 Science and Technology R&D Budget,” The White House, February 13, 2012, https://obamawhitehouse.archives.gov/the-press-office/2015/11/23/press-release-inno- vation-americas-economy-americas-energy-and-american.]  [20: Notice of the State Council on Issuing a New Generation Artificial Intelligence Development Plan.] 

There are also many differences between China and China and the United States in the policy-making process related to R&D development for AI. The formulation of US AI strategy and policy is heavily influenced by political factions, interest groups, businesses, and research institutions, while a “strong government” is expected to be the key to China’s AI policy. As in other areas of industrial development, the Chinese government plays an important role in AI research and development. by considering a national AI strategy, introducing relevant policies, and most importantly, committing to major investments to promote AI development.
3. The future of AI technology competition between China and the United States
The competition between China and the United States in the field of artificial intelligence is heating up. Ian Bremmer, founder and president of Eurasia Group, believes that “China is the better bet to win if the deciding factor is the level of commitment to a single goal and the availability of financial resources to pursue that goal. To prevent this from happening, the US government has put in place a series of policies to block China’s AI development, exacerbating the strategic competition between the two powers, although according to James Lewis, senior fellow at the Center for Strategic and International Studies (CSIS), the reason why the competition is The growing AI dispute between China and the United States is due to “the China seems to think it's a race and the US side doesn't”[footnoteRef:21]. Now that China is as the two countries catch up with the United States, one can expect even fiercer competition between the two countries in the coming years. [21: Mozur and Markoff, “Is China Outsmarting America in AI?”] 

The US government can strengthen policy and finance support for AI development, including considering a clear plan for international competition. As Gordon England, former Secretary of the Navy and Deputy Defense Minister, warned, “Other nations understand this [AI competition] is very important, and they are accelerating their research while we seem to stumble and fail.”[footnoteRef:22]  [22: Gordon England, “US is Losing Ground on Technology Superiority,” The Hill, December 6, 2017, http://thehill.com/opinion/technology/363621-us-is-losing-ground-on-technology-superiority.] 

The US government is likely to place more restrictions on Chinese investment in American AI companies. It is believed that Chinese companies are bypassing US oversight to gain access to sensitive AI technology with potential military applications by buying stakes in US companies. To prevent this, in 2015, The Obama administration has ban Intel, Nvidia and Advanced Micro devices (AMD) sells high-end supercomputer chips to China over concerns that they would be diverted for military use; and in September 2017, the Trump administration Block the sale of Lattice Semiconductor (LSCC) to a Chinese-backed investor, as Lattice owns programmable software technology that offers an alternative form of building AI chips.
Technological innovation is the key to national strength and competitiveness, an important lesson that China has learned from decades of international competition. As the United States views China as a major competitor in AI development, China seems to have no choice but to rise to the challenge and accelerate its AI research and development. China is well aware of its capability gap with the United States in the field of AI technology, as the White Paper on Artificial Intelligence Standardization issued by the Chinese government pointed out, “The overall development level of artificial intelligence in China still lags behind that of developed countries.”[footnoteRef:23]. Perhaps it is expected that China's main goal in AI development is to catch up with the United States in AI technology. [23: CESI, Rengongzhineng biaozhunhua baipishu 2018ban [White Paper on Standardization of Artificial Intelligence, 2018 (Beijing: China Electronic Standardization Institute, January 2018).] 

To achieve this goal, the Chinese government has issued several policies to attract AI talent from around the world, especially Chinese students who graduated from AI-related majors in universities and research institutions in developed countries. According to LinkedIn's Global AI Talent report, the average annual growth rate of AI graduates returning to China is about 14%, and the growth rate of overseas-based AI personnel is about 10%[footnoteRef:24]. At the same time, the Chinese government is setting up barriers to the entry of foreign AI companies. With the tightening of immigration policies and work visa policies under the Trump administration, China hopes to attract more AI talent to work in Chinese companies and research institutions. [24: “LinkedIn Quanqiu AI lingyu rencai baogao, jieshi quanqiu AI rencai tupu [LinkedIn's Global AI Talent Report Reveals the Map of Global AI Talents],” Sohu. com, July 6, 2017, www.sohu.com/a/154923010473283.] 

At the same time, there is another view that sees AI competition as not necessarily becoming a new “battlefield” between China and the United States. As Elsa B. Kania notes, “artificial intelligence remains an area of both cooperation and competition between China and the United States.” [footnoteRef:25]Many researchers even believe that the interaction between China and the United States in AI is more collaborative than competitive[footnoteRef:26]. Indeed, some studies show that American tech giants lead the world in basic technologies, while Chinese companies have strong technological capabilities in sub-fields such as image recognition, speech recognition, and autonomous driving. In other words, Chinese and US AI technologies can complement each other. [25: “Global AI Hub? The V Factors Powering China's Rise,” Vertex, July 2017, http:// simple-rules.com/vertex.pdf.]  [26: Niu Shuai and Li Zheng, “Artificial Intelligence: A New Frontier of Cooperation,” China-US Focus, August 29, 2017, http://cn.chinausfocus.com/political-social-development/ 20170829/20362.html.] 

So why has the AI race become a new aspect of this competition? On the one hand, because of breakthroughs in AI technology and applications that could significantly alter the balance of military and economic power between both countries, their importance to national security and development is accelerating, making the AI race a zero-sum game. On the other hand, due to a series of confrontational policies with the Trump administration's stance on China, especially trade, the overall atmosphere of US-China relations has become more tense than ever, paving the way for fiercer competition between the two. country in almost every arena.
Conclusion
Artificial intelligence is a new engine of economic development, the focus of international competition, and a new opportunity to build a modern, advanced, developed society. The Chinese government believes that the development of AI has the significance of comprehensive support for the promotion of science and technology, economy, social development, and national defense and security. An important step in China is to aim to become a global power in science and technology. Although there is still a large gap between China and the United States in terms of AI technology, China has been proactively promoting AI technology and its applications to catch up with the United States. Against this backdrop, the United States has positioned China as a major competitor in AI development and has introduced many policies and measures to strengthen its own AI research and development while trying to hinder China's AI development.
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