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Table 3  Statistics on the number of coupling coordination levels in the 7 major regions of the world

DOR(EFAMMXEEA)  PERA WERE PR gdhiE DA R REDNA

20164
ARSI (8) 0 0 1 6 1 0 0
ZRIEANARFGIE (13) 0 0 3 2 5 3 0
MR AIALSE (38) 0 0 0 1 17 20 0
T EMAIE EE X (15D 0 0 1 8 6 0 0
JEAERIPEIEC(12) 0 0 0 1 11 0 0
KEEPM 2 0 0 0 0 0 2 0
s Hr AR AEM (18D 1 10 6 1 0 0 0
20214F
HHE AR (8) 0 0 0 4 4 0 0
RIEAAKFIE (13) 0 0 1 4 4 4 0
K AIALSE (38) 0 0 0 0 7 30 1
BT FEMAINE EE X (15D 0 0 0 4 9 2 0
JEAERIPEIEC(12) 0 0 0 0 10 2 0
KEM 0 0 0 0 0 2 0
s AR AEM (18D 0 3 9 5 1 0 0

VE: X520 2 BRIE & [ T RFSL & R H AR X 4341 (https://unstats.un.org/sdgs/indicators/regional-groups/ [2023-07-20]) .
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Table 4 Driving factors detection for coupling coordination degree between digital economy and sustainable development

PRI+ q PfH PRI A+ q PfH
Hrr b (XD 0.838 0.000 SDG8 0.600 0.000
SR 37810 ¢ 0.746 0.000 SDG9 0.759 0.000
HrzFmis(x3) 0.184 0.250 SDG10 0.231 0.010

SDG1 0.861 0.000 SDG11 0.574 0.000
SDG2 0.510 0.000 SDG12 0.682 0.000
SDG3 0.770 0.000 SDG13 0.468 0.000
SDG4 0.743 0.000 SDG14 0.076 0.337
SDG5 0.414 0.000 SDG15 0.139 0.144
SDG6 0.620 0.000 SDG16 0.576 0.000
SDG7 0.722 0.000 SDG17 0.192 0.386
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Spatial-temporal coupling between the global digital
economy and sustainable development

Xu Jingya, Song Zhouying
(Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences,

Beijing 100101, China,; College of Resources and Environment, University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In the era of information, the digital economy is not only a crucial driving force for
social and economic development, but also an important support in resource management and
environmental preservation. Currently, an increasing number of scholars are delving into the in-
tricate dynamics between digital economy and sustainable development. However, previous lit-
erature has overlooked a thorough examination of the theoretical logic, interactions, and coup-
ling dynamics. Under this background, this paper first leverages the concept of metacoupling to
explore the theoretical relationship for coupling the digital economy with sustainable develop-
ment at various scales. It then constructs an index system for the digital economy that includes
three key dimensions: digital infrastructure, digital economic environment, and digital econom-
ic market. Subsequently, the study examines the coupling coordination degree between the di-
gital economy and sustainable development across 106 countries, using Geodetector to explore
the interactive relationship among these factors. Finally, it investigates the coupling dynamics
of the two from the perspective of the human-land relationship. The study reveals that: 1) The
overall level of the global digital economy and sustainable development has been steadily im-
proving, yet distinct “digital divides” and differences in sustainable development persist among
regions. 2) There is a strong correlation between the digital economy and sustainable develop-
ment, with the level of coupling coordination progressing from an initial stage of primary co-
ordination to an intermediate stage. 3) The level of coupling coordination of the digital eco-
nomy and sustainable development shows significant spatial clustering. Despite an increase in
the number of countries achieving high-quality and good coordination, the majority still grapple
with the issue of lagging digital economic development. 4) Interaction analysis shows that all
factors show two-way enhancement. Among them, SDG1 (No Poverty) and digital infrastruc-
ture play the most critical roles in the coupling coordination. 5) Internal and external coupling
dynamics are intertwined and jointly drive the coupling evolution, including internal data pro-
ductivity, digital technology transformation and destruction, and natural resource support, as
well as external market pulling and imbalance forces, and government regulatory and hindering
forces.

Key words: digital economy; sustainable development; coupling coordination degree; Geode-
tector; coupling dynamics
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