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Population migration technology catch-up and the internal external cycle:
a theoretical analysis based on the framework of the world dynamics model

AN Tongliang WU Zhiye
( School of Economics Nanjing University Nanjing 210093  China)

Abstract: The international and domestic economic cycle is a complex system with multiple factors nested inside each
other. The traditional neoclassical analysis method is difficult to reveal the interactions of multiple variables whereas the
world dynamics model condenses the complex world into a closed system with multiple variables feeding back on each other in
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Can the opening of high-speed rail improve urban green

total factor productivity?

WANG Keliang PANG Suqin ZHANG Fuqin
( School of Economics Ocean University of China Qingdao 266100 China)

Abstract: This article regards the opening of high-speed rail as a quasi-natural experiment. Based on the panel data of
281 prefectureevel cities in China from 2006 to 2016 this paper innovatively combines social network analysis with the
continuous difference-in—differences method to empirically verify the impact of opening high-speed rail and high-speed rail
networks on urban green total factor productivity and further analyzes the impact path and spatial spillover effects. The
results are as follows. The opening of high-speed rail can significantly improve the urban green total factor productivity but
the effect is significantly heterogeneous in terms of city size location geographic circle and level. Obviously the impact of
high-speed rail opening on urban green total factor productivity lags somewhat: it is significant in the second year after
opening and begins to weaken in the fourth year. As the importance of cities connected to the high-speed rail network
continues to increase the effect of high-speed rail opening on urban green total factor productivity will continue to increase.
The technical innovation effect and structural optimization effect indirectly brought about by the opening of high-speed rail are
the main forces driving the increase of urban green total factor productivity while there is a time lag and the direct
substitution effect has not yet appeared. In addition the opening of high-speed rail has had a significantly positive spatial
spillover effect on the green total factor productivity of neighboring cities. Our research enables us to further evaluate the
economic and environmental effects of high-speed rail provides new evidence for understanding the relationship between high—
speed rail and the quality of urban development and also highlights important implications for optimizing the layout of high—
speed rail.

Key words: high-speed rail( HSR) ; green totalHactor productivity( GTFP) ; difference-in-differences( DID) ; social

network analysis( SNA) ; spatial spillover

such a way as to clarify the transmission mechanism between the variables. Based on this this paper constructs a theoretical
analysis of the multidayered nested relationships in Chinas internal and external economic cycle by using the world dynamics
model framework taking population migration and technology catch-up as the breakthrough variables. We find that population
migration and technology catch-up are the key variables in the multidevel feedback relationship of the “two economic cycles”.
Within the domestic cycle population migration has an obvious effect on the two-way flow of population between developed
and developing regions and stimulating economic growth. In the domestic and international double cycle the impact of
information and institutional uncertainty on capital allocation efficiency presents a convergence state. Therefore to reshape
the domestic economic cycle we should pay more attention to guiding population flow across regions to allocate the relevant
factors among regions more efficiently; while to reshape the international economic cycle we also need to pay attention to the
uncertainty of information and system and orderly guide the funds of enterprises in developed regions to catch up with and
learn the worlds cutting-edge technology.

Key words: world dynamics; population migration; technological catch-up; internal and external economic cycle;

cutting-edge technology openness
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