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Regional Development Disparities and Trends in China:
A Study Based on the Nighttime Light Inequality Index
LUO Zhi', ZHANG Yi-nuo’, LIXi’, ZHANG Xun', WAN Guang-hua’
(1. Center for Economic Development Research, Wuhan University;
2. School of Economics and Management, Wuhan University;
3. State Key Laboratory of Information Engineering in Surveying,
Mapping and Remote Sensing, Wuhan University;
4. School of Statistics, Beijing Normal University;
5. School of Economics, Nankai University)

Abstract: How to reduce economic development inequality is an intrinsic requirement for China
to establish a new development paradigm. However, as traditional GDP data is based on administrative
divisions, there is a very limited number of data samples at the prefectural and county levels, making it
difficult to accurately portray the economic development inequality at these levels. This study, for the
first time, comprehensively estimates the nighttime light inequality index across four spatial
dimensions—national, provincial, municipal, and county levels in China—from 2000 to 2022, by
integrating nighttime light data, population data, land use data, and national administrative division
change data.

Trend analysis of this index reveals the following findings. First, the degree of nighttime light
inequality in China has been improving, with significant decreases in the periods of 2000—2004 and
2020—2022. Although there was a notable decline during 2012—2013, it is likely due to satellite data
conversion errors. Therefore, it is recommended to use 2012 as a dividing point when utilizing
nighttime light data and its derived indicators. Second, at the prefecture-level administrative units,
before 2020, the nighttime light inequality index in the east remained relatively stable, while changes
were more pronounced in the middle and the west, with some areas experiencing an increase in
nighttime light inequality, while others had seen a decrease. After 2020, the nighttime light inequality
decreased significantly in the east and the middle, whereas it intensified in the west. Third, the
nighttime light inequality in rural areas nationwide is significantly higher than in urban areas, though
the absolute difference has gradually narrowed over time. Fourth, the decomposition of the Theil index
shows that at both provincial and regional levels, the nighttime light inequality mainly originates from
within-group rather than between-group differences. Fifth, through global comparisons and data from
the construction of Zhejiang’s common prosperity demonstration zone, the scientific validity of the
nighttime light inequality index calculation is further substantiated.

The policy implications of this study are as follows. First, regional coordination development
strategies should be tailored to local conditions. An increase in nighttime light inequality in
underdeveloped regions may reflect economic development, and such regions should continue
leveraging the market’s role in resource allocation, allowing the rich to assist the poor. If inequality
worsens in developed regions, government policy interventions should guide development toward
common prosperity. Second, it is necessary to promote integrated urban-rural development with a focus
on addressing rural inequality. However, the goal should not be uniform balance, but rather to develop
reasonable plans tailored to local rural conditions. Third, the government can improve the spatial equity
of cities by enhancing public services and public governance.

The marginal contributions of this paper are as follows. First, it addresses the issue of
administrative boundary adjustments. Since adjustments at the prefectural and county levels are
common in China, neglecting them would make it difficult to align inequality indicators with other
economic metrics. Second, it considers China’s dual economic structure by innovatively distinguishing
between urban and rural areas using land use data to analyze development inequality. Third, it provides
an in-depth discussion of measurement methods and data. This paper provides detailed descriptions and
examines the transition issues of nighttime light data before and after 2012.

Keywords: economic development inequality; nighttime light; changes in administrative
divisions; common prosperity
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