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Tab. 3 Averaged scaling exponent, scaled growth coefficient, recapitulation score and nationwide trend
of 19 industries from 2006 to 2019
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The relationship between industrial structure upgrading and
population size of cities and its evolution pattern
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Abstract: Large cites play a leading role in the industrial transformation and upgrading. Based
on data on municipal districts for 284 cities at the prefecture level and above in China from
2006 to 2019, this paper investigates the relationship between urban industrial transformation
and population size of cities and its evolution pattern, under the perspective of urban scaling
laws. There are two main findings in this study. Firstly, the development of urban industries in
China is influenced by both the overall development of industries and the change in urban
population size, and the correspondence between scaling exponent and location quotient for
industries is confirmed: specifically, large cities, which are ranked in the top 5% in terms of
population size, are characterized by industries with a superlinear scaling factor of employment
population, such as real estate, rental and business services, and scientific research and
technical services; small cities, which are ranked in the bottom 75% of population size, are
typified by industries with a sublinear scaling factor of employment population, like
agriculture, forestry, animal husbandry, fishery, and mining; and cities ranked from 5% to 25%
of population size are observed to have an industrial structure which is in a transitional phase
between the first two types of cities. Secondly, the evolution pattern of urban industries is
verified by Chinese evidence, with average recapitulation index of 0.49 and 0.37 respectively
for industries and cities. It is thus evident that the industrial structure in cities shifts gradiently
with their population size, that is, industrial upgrading in large cities comes first, and then it
will exert a radiating effect on the industrial transformation in small cities.
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