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Figure I  The on — linear and weak — coupling characteristics of time series for China — US

scientific and technological (S&T) talents mobility frequencies
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Figure 2 The evolution of balance and disparity in the cross — border mobility network of S&T talents
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Figure 4 Evolution of bi — directional causality and spatial and temporal distribution of cross — border mobility networks of S&T talents
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Table 5 The regression results of OLS and Logistic models

PR 1 PR 2 R 3 R 4 R 5 B 6
OLS [u] 527 Logistic 7] 54571
A 4R 1996 —2020 1996 — 1999 2000 2020 1996 —2020 1996 — 1999 2000 —2020
Dis(R&D) -0.032 0.305*** -0.070"** -0.108 3.009 %% * -0.355""
(0.023) (0.049) (0.025) (0.140) (0.817) (0.157)
Dis( collaboration ) 0.165*** 0.225""* 0.113 1.041%* 3.496 " * 0.675
(0.060) (0.082) (0.069) (0.416) (1.585) (0.475)
Dis ( publication) 0.001 0.025 —0.142% % * 0.152 0.816"* —1.248% % *
(0.017) (0.015) (0.041) (0.156) (0.366) (0.346)
Dis (knowledge ) -0.456* " * -0.163 -0.374" %" -3.342% %" -2.519 —2.974" %"
(0.091) (0.151) (0.099) (0.717) (3.142) (0.812)
Dis( GDP) -0.119%** 0.030 -0.176"** -0.891**" -0.025 —-1.248" %"
(0.019) (0.020) (0.032) (0.156) (0.357) (0.250)
Dis( geo) -0.186*** 0.107* ~0.205"* " -0.991*** 1.261 —-1.098" **
(0.028) (0.060) (0.029) (0.173) (1.064) (0.191)
Dis( population) -0.212% %" -0.162" -0.218"** -1.274* " -1.881 -1.302" %"
(0.034) (0.096) (0.035) (0.250) (3.038) (0.284)
AR A9 18] 5 UL YES YES YES YES YES YES
Observations 2,061 247 1,814 2,061 247 1,814
Adjusted R? 0.240 0.422 0.295
Pseudo - R? 0.223 0.547 0.276

W AE S R R DR " RAR P <0.1; 7 " FIR P <0.05;

IR P <0.01,
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Figure 5 The marginal effects of scientific collaboration distance and knowledge distance

between China and other countries/regions on reciprocity
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Diversity and reciprocity of cross — border mobility networks of scientific and
technological talents located in China's mainland
LIU Mei —jun'?, Alex J. Yang’, SHI Jing’, BU Yi'
(1. Institute for Global Public Policy, Fudan University, Shanghai 200433, China; 2. Comprehensive Laboratory of National
Development and Intelligent Governance, Fudan University, Shanghai 200433, China; 3. School of Information Management

Nanjing University, Nanjing 210023, China; 4. Department of Information Management, Peking University, Beijing 100871, China)

Abstract: The cross — border mobility of scientific and technological (S&T) talents, a critical occurrence in contemporary society,
holds substantial economic and political connotations. The domains of global politics, economy, and society are swiftly evolving towards
heightened complexity, morphing into a broader, more intricately linked, diverse, and dynamic system. Phenomena such as technologi-
cal innovation, the spread of pandemics, and the increasing intricacy of the world question a linear, unidirectional, and static perspec-
tive that has largely guided studies on scientists” mobility. The dialogue on the cross — border mobility of S&T talents has progressed
from the concepts of brain drain and brain gain to the idea of brain circulation, a term coined to illustrate the rising trend of temporary,
transnational,, and cyclical movements among highly skilled workers. This shift in paradigm necessitates an understanding of S&T tal-
ents” global mobility through the lens of complex network analysis. Diversity and reciprocity play crucial roles in upholding the stability
and dynamics of networks. The diversity and reciprocity of cross — border mobility networks of S&T talents contribute to the creation of
diverse and complementary human resources in the field of science and technology. Diversity and reciprocity in the global mobility net-
work of S&T talents promote sustainable exchange and sharing of knowledge, information, and other academic resources within such a
network. While the cross — border mobility of S&T talents has been widely studied, research on the complex network attributes of the
global mobility network of S&T talents is limited. Moreover, quantifying global mobility of S&T talents on a large scale presents chal-
lenges. This research, based on extensive bibliometric data collected from the Scopus database spanning from 1950 to 2020, measures

cross — border mobility of S&T talents by examining changes in their affiliations over time. The study identifies over 0. 96 million cross
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— border mobility events generated by S&T talents located in China’ s mainland, associated with 182 countries/regions, 5,282 cities,
and more than 46 thousand institutions. The study employs complex network analysis methods and convergence cross mapping to meas-
ure the diversity and reciprocity of the global mobility network generated by China’ s mainlands S&T talents and to explore the develop-
mental trends of these two network characteristics. Considering four key dimensions of disparities in science and technology development
between countries/regions, this research analyzes how such disparities influence the reciprocity of mobility of S&T talents between
countries/regions. The study uncovers that the diversity and reciprocity of cross — border mobility networks generated by China’ s main-
lands S&T talents are continually strengthening. Research collaboration distance between nations/regions fosters reciprocal S&T talent
mobility, while cognitive distance between nations/regions obstructs such reciprocity. This research provides several policy suggestions
for enhancing the recruitment of overseas S&T talents to China’ s mainland. Firstly, it is crucial to fully leverage the diverse and varied
reserves of S&T human resources to stimulate the growth of disruptive innovation. Secondly, the reciprocity of S&T talents mobility be-
tween China’s mainland and other countries/regions is progressively intensifying. This indicates a diminishing trend in the one — way
inflow and outflow of S&T talents, while brain circulation is increasingly noticeable. When it comes to attracting overseas S&T talents,
policy emphasis should transition from merely seeking a large number of talents to enhancing the quality and optimizing the composition
of talents. The reciprocity level in the cross — border mobility of S&T talents between China’ s mainland and countries/regions with a
significant cognitive distance, as well as those with close research collaboration, tends to be lower due to the absence of a common
knowledge foundation or weak complementarity in terms of information, knowledge, perspectives, and academic resources. Implemen-
ting targeted talent exchange initiatives or specific policies for atiracting talents can bolster the mobility of talents between China’ s ma-
inland and these countries/regions, thereby enhancing the reciprocity of talent mobility.

Key words: cross — border mobility of S&T talents; network diversity; network reciprocity; introduction of overseas talents; convergent

cross mapping; bi — directional causality

(E#£58 1910 IT)

with stronger patent strength tend to initiate patent wars, but also reveals that entities with relatively weaker patent strength have become
important initiators of patent wars. Patent wars have diversified attack forms, such as patent litigation or 337 investigations. Patent wars
encountered by Chinese enterprises in emerging and mature markets are heterogeneous. The initiator types and attack forms vary
markedly between these markets. Patent wars exhibit various patterns in different markets, which provide the scientific basis for preven-
ting and addressing risks associated with global patent wars.

The growing risk of patent wars should be prevented and addressed in both mature and emerging markets based on types and heter-
ogeneity of patent wars. Chinese enterprises should implement differentiated strategies tailored to specific features of each market and
types of patent war initiators. When operating in emerging markets, Chinese enterprises should not only guard against competitors with
stronger patent strength, but also be wary of competitors with relatively weaker patent strength who may initiate protracted patent wars.
NPEs have become important initiators of patent wars. As a result, Chinese enterprises should screen NPEs within their respective tech-
nology sectors, monitor their patent operations and litigation activities, and conduct preemptive patent warning. Enhancing patent
strength is the cornerstone of addressing patent wars. Accordingly, Chinese enterprises should proactively file patent applications in tar-
get markets based on their business development plans, to establish the patent system for preventing and addressing patent wars.
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