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Abstract

China’s digital transformation is pivotal for achieving “high-quality” development. Technological
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innovation can catalyze the emergence of new industries, models, and economic drivers, thus to
propel China’s digital evolution. Therefore, improving the efficiency of China’s technological innova-
tion is of utmost importance. Aligned with digital progress, characterized by data-driven platforms
and software solutions, digital capital plays a crucial role in assessing regional innovation in science
and technology. This study integrates digital capital into the evaluation of innovation efficiency in
31 Chinese provinces (municipalities, autonomous regions) in 2022 using a three-stage Data Envel-
opment Analysis (DEA) method. The findings argue that scale optimization is the primary internal
factor for enhancing innovation efficiency in Chinese provinces (municipalities, autonomous re-
gions). Environmental factors, management inefficiency, and random disturbances also influence
innovation efficiency, potentially leading to over-estimations before adjustments. Overall, these fac-
tors under-score the robust digital infrastructure in most Chinese provinces (municipalities, autono-
mous regions), providing a solid foundation for digital capital and enhancing technological innova-
tion efficiency.
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S AR AP IRR(S]. 18 2016~2020 4 th R PA L ALH A P MR BF AU, He 4518 R&D W H B
oo BERLECR . Bt LG BT BCR AR R SR A N R 4 Bk AR
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Table 1. Construction of indicators of technological innovation efficiency of provinces (municipalities, autonomous regions)
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Table 2. Results of the Pearson correlation test between input indicators and output indicators
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HLF 18 55 85 5 412 7T) 0.723" 0.637"
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FAEE DL B Tl ARV B ™ it A B WN P A OC R EFEE a1, RIHAER B R, #
I HBEMIEA R BT RSEE B EHEARRBIWN . H R&D 1&EZ) B PA_E Tk Ak 35 [ P i
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Table 3. Results of the SFA regression analysis
% 3. SFA VAR AR
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Table 4. Efficiency value of technological innovation in Chinese provinces (including autonomous regions and municipalities)
before the adjustment of environmental factors, management efficiency, and random interference
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i 0.979 0.522 0.993 0.991 0.985 0.526 B W
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L7 0.97 1 0.987 1 0.983
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HOIT 0.962 1 0.986 1 0.976
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Table 5. Classification of technological innovation efficiency in Chinese provinces (including autonomous regions and mu-
nicipalities) after the adjustment of environmental factors, management inefficiency, and random interference
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